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Overhead lines

2.5m high post & wire fencing

Inverter/transformer

Access track

New hedgerow planting

Solar panels

CCTV camera

2.5 m high solar panels

3 m high solar panels

Main site access

New wildflower grassland
sown around panels

Construction access

Flood Zone 3

Flood Zone 2

Spares container

Wild bird seed
mix grassland

Permissive path

Substation

Woodland to be retained under management by Westhide
Estate during the life of the solar development for
screening and landscaping purposes - full access to these
areas to be provided to Westhide Estate.

Woodland to be retained under
management by Westhide Estate during
the life of the solar development for
screening and landscaping purposes -
full access to these areas to be
provided to Westhide Estate.

Woodland to be retained under management
by Westhide Estate during the life of the
solar development for screening and
landscaping purposes - full access to these
areas to be provided to Westhide Estate.

Permissive path to use
existing track and gate

Wild bird seed
mix grassland

Hibernacula

2.5 m high solar panels

Permissive path

GCN buffer/corridor

Gate

Existing trees

Existing trees

Existing trees

Existing trees

Existing woodland to be retained under
management by Pryor & Rickett Silviculture

during the life of the solar development.

Existing trees

Gate

Gate

Gate

Gate

Gate

Gate

FIELD C
FIELD D

FIELD E

FIELD I

FIELD F

Gate

Gate

Gate

Gate

Gate

Gate

Gate

FIELD A

FIELD G

Gate

Existing trees

Gate

Rewilding
area

Rewilding
area

Rewilding
area

FIELD H

Gate

Overhead lines

Rewilding
area

Gate

Gate

Gate

Existing tree (surveyed)

Existing hedgerow (surveyed) all to be retained and
enhanced to 3m high winter cut height

Existing overhead utility/electricity lines (surveyed)

Existing woodland

Existing water course / pond

Site boundary

Existing woodland

Existing tree (surveyed)

New species-rich hedgerow planting

Proposed tree planting
(Indicative - refer to Landscape Mitigation and Enhancement Plans)

2.5 m high post and wire fencing to have
mammal gates for mammal access

Inverter transformer unit

2.4 m high palisade fencing
(around DNO customer substation)

Existing overhead utility/electricity lines

Existing water course / pond

Access track

CCTV camera

DNO switch housing

Substation hardstanding

Existing tree planting retained and enhanced

Great Crested Newt (GCN)
ecological buffer

Flood zone 3

Customer substation

Proposed species-rich grassland

Flood zone 2

Proposed solar panels 2.5 m high

Proposed solar panels 3 m high

Poor quality trees to be removed (please refer to
arb survey, drwg # 210409-WSS-SP-AM)

Proposed wild bird seed mix grassland
(0.5 ha total)

Permissive path

Hibernacula

Existing

Proposed

1.2 m high timber post and rail fencing
(to rewilding areas)

Buffer zone for ancient and veteran trees

Permissive path to
use existing gate

FIELD I
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A 21/09/2021 Ecology and landscape additions as per comments GS JH
B 04/10/2021 Site access and permitted path amended as per comments GS JH
C 01/11/2021 GS JHContours added

D 16/11/2021 JH ASSubstation relocated and redline boundary updated.
Minor amendments as per comments
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Inset Map B

Refer to Inset Map A

Refer to Inset Map B

DRAWING NOTES:

Fields A, G, H and I to have 2.5 m high solar panels and
3m high for the others.

During the design development process Field B was
removed from the proposals and, therefore, it is not
shown or referred to on the Masterplan.

Inset Map C
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E 18/11/2021 JH ASRedline boundary update

F 23/11/2021 JH ASRedline boundary update

G 14/06/2022 JH ASUpdates as per local authority comments

H 20/06/2022 JH ASMinor amendments as per comments

I 23/06/2022 JH ASAmendments to GCN corridor
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Woodland to be retained under management by Westhide
Estate during the life of the solar development for
screening and landscaping purposes - full access to these
areas to be provided to Westhide Estate.
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Nijhuis Industries UK & Ireland Page 1

Nanjerrick Court

Allet

Truro,  TR4 9DJ

Date 08/08/2022 10:33 Designed by hsh

File AREA 1 SWALES SET 1

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 0 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 99.284 0.084 0.0 3.9 3.9 0.1 O K

30 min Summer 99.277 0.077 0.0 3.4 3.4 0.0 O K

60 min Summer 99.264 0.064 0.0 2.4 2.4 0.0 O K

120 min Summer 99.250 0.050 0.0 1.6 1.6 0.0 O K

180 min Summer 99.243 0.043 0.0 1.2 1.2 0.0 O K

240 min Summer 99.238 0.038 0.0 0.9 0.9 0.0 O K

360 min Summer 99.233 0.033 0.0 0.7 0.7 0.0 O K

480 min Summer 99.229 0.029 0.0 0.6 0.6 0.0 O K

600 min Summer 99.227 0.027 0.0 0.5 0.5 0.0 O K

720 min Summer 99.225 0.025 0.0 0.4 0.4 0.0 O K

960 min Summer 99.222 0.022 0.0 0.3 0.3 0.0 O K

1440 min Summer 99.219 0.019 0.0 0.3 0.3 0.0 O K

2160 min Summer 99.216 0.016 0.0 0.2 0.2 0.0 O K

2880 min Summer 99.215 0.015 0.0 0.1 0.1 0.0 O K

4320 min Summer 99.212 0.012 0.0 0.1 0.1 0.0 O K

5760 min Summer 99.211 0.011 0.0 0.1 0.1 0.0 O K

7200 min Summer 99.210 0.010 0.0 0.1 0.1 0.0 O K

8640 min Summer 99.209 0.009 0.0 0.1 0.1 0.0 O K

10080 min Summer 99.209 0.009 0.0 0.1 0.1 0.0 O K

15 min Winter 99.284 0.084 0.0 3.9 3.9 0.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 133.616 0.0 1.5 10

30 min Summer 87.778 0.0 2.0 17

60 min Summer 54.957 0.0 2.5 32

120 min Summer 33.261 0.0 3.0 62

180 min Summer 24.473 0.0 3.3 90

240 min Summer 19.572 0.0 3.5 120

360 min Summer 14.207 0.0 3.8 184

480 min Summer 11.325 0.0 4.1 240

600 min Summer 9.491 0.0 4.3 300

720 min Summer 8.212 0.0 4.4 356

960 min Summer 6.530 0.0 4.7 484

1440 min Summer 4.720 0.0 5.1 720

2160 min Summer 3.406 0.0 5.5 1080

2880 min Summer 2.700 0.0 5.8 1452

4320 min Summer 1.943 0.0 6.3 2172

5760 min Summer 1.537 0.0 6.6 2728

7200 min Summer 1.281 0.0 6.9 3640

8640 min Summer 1.103 0.0 7.1 4256

10080 min Summer 0.972 0.0 7.3 4752

15 min Winter 133.616 0.0 1.7 10
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Nanjerrick Court

Allet

Truro,  TR4 9DJ

Date 08/08/2022 10:33 Designed by hsh

File AREA 1 SWALES SET 1

SWA...

Checked by

Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.400 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.006

Time

From:

(mins)

To:

Area

(ha)

0 4 0.006

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000
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Nanjerrick Court

Allet

Truro,  TR4 9DJ

Date 08/08/2022 10:33 Designed by hsh

File AREA 1 SWALES SET 1

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 99.271 0.071 0.0 2.9 2.9 0.0 O K

60 min Winter 99.256 0.056 0.0 1.9 1.9 0.0 O K

120 min Winter 99.243 0.043 0.0 1.2 1.2 0.0 O K

180 min Winter 99.237 0.037 0.0 0.9 0.9 0.0 O K

240 min Winter 99.233 0.033 0.0 0.7 0.7 0.0 O K

360 min Winter 99.228 0.028 0.0 0.5 0.5 0.0 O K

480 min Winter 99.225 0.025 0.0 0.4 0.4 0.0 O K

600 min Winter 99.223 0.023 0.0 0.4 0.4 0.0 O K

720 min Winter 99.221 0.021 0.0 0.3 0.3 0.0 O K

960 min Winter 99.219 0.019 0.0 0.2 0.2 0.0 O K

1440 min Winter 99.216 0.016 0.0 0.2 0.2 0.0 O K

2160 min Winter 99.214 0.014 0.0 0.1 0.1 0.0 O K

2880 min Winter 99.213 0.013 0.0 0.1 0.1 0.0 O K

4320 min Winter 99.211 0.011 0.0 0.1 0.1 0.0 O K

5760 min Winter 99.210 0.010 0.0 0.1 0.1 0.0 O K

7200 min Winter 99.209 0.009 0.0 0.1 0.1 0.0 O K

8640 min Winter 99.208 0.008 0.0 0.0 0.0 0.0 O K

10080 min Winter 99.207 0.007 0.0 0.0 0.0 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 87.778 0.0 2.2 17

60 min Winter 54.957 0.0 2.8 32

120 min Winter 33.261 0.0 3.4 58

180 min Winter 24.473 0.0 3.7 82

240 min Winter 19.572 0.0 3.9 122

360 min Winter 14.207 0.0 4.3 178

480 min Winter 11.325 0.0 4.6 236

600 min Winter 9.491 0.0 4.8 312

720 min Winter 8.212 0.0 5.0 348

960 min Winter 6.530 0.0 5.3 496

1440 min Winter 4.720 0.0 5.7 708

2160 min Winter 3.406 0.0 6.2 1160

2880 min Winter 2.700 0.0 6.5 1276

4320 min Winter 1.943 0.0 7.0 2072

5760 min Winter 1.537 0.0 7.4 2696

7200 min Winter 1.281 0.0 7.7 3824

8640 min Winter 1.103 0.0 8.0 4392

10080 min Winter 0.972 0.0 8.2 5064



Nijhuis Industries UK & Ireland Page 4
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Allet

Truro,  TR4 9DJ

Date 08/08/2022 10:33 Designed by hsh

File AREA 1 SWALES SET 1

SWA...

Checked by

Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 100.000

Swale Structure

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 388.0

Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 4.0

Safety Factor 2.0 Slope (1:X) 20.0

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 99.200 Cap Infiltration Depth (m) 0.000

Base Width (m) 0.5

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0143-9200-0800-9200

Design Head (m) 0.800

Design Flow (l/s) 9.2

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 143

Invert Level (m) 99.200

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.800 9.2 Kick-Flo® 0.565 7.8

Flush-Flo™ 0.256 9.2 Mean Flow over Head Range - 7.8

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 5.2 1.200 11.1 3.000 17.2 7.000 25.8

0.200 9.1 1.400 12.0 3.500 18.5 7.500 26.7

0.300 9.2 1.600 12.8 4.000 19.7 8.000 27.6

0.400 8.9 1.800 13.5 4.500 20.9 8.500 28.3

0.500 8.5 2.000 14.2 5.000 22.0 9.000 29.1

0.600 8.0 2.200 14.8 5.500 23.0 9.500 29.9

0.800 9.2 2.400 15.5 6.000 24.0

1.000 10.2 2.600 16.1 6.500 24.9
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Date 26/07/2022 10:46 Designed by hsh

File Checked by

Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 100 Soil 0.400

Area (ha) 6.553 Urban 0.000

SAAR (mm) 980 Region Number Region 4

Results l/s

QBAR Rural 33.1

QBAR Urban 33.1

Q100 years 84.9

Q1 year 27.4

Q30 years 64.8

Q100 years 84.9
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Date 08/08/2022 10:37 Designed by hsh

File AREA 2 SWALES SET 2

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 0 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 99.306 0.106 0.0 9.0 9.0 0.0 O K

30 min Summer 99.299 0.099 0.0 7.9 7.9 0.0 O K

60 min Summer 99.282 0.082 0.0 5.7 5.7 0.0 O K

120 min Summer 99.266 0.066 0.0 3.7 3.7 0.0 O K

180 min Summer 99.257 0.057 0.0 2.8 2.8 0.0 O K

240 min Summer 99.250 0.050 0.0 2.2 2.2 0.0 O K

360 min Summer 99.243 0.043 0.0 1.6 1.6 0.0 O K

480 min Summer 99.239 0.039 0.0 1.3 1.3 0.0 O K

600 min Summer 99.235 0.035 0.0 1.1 1.1 0.0 O K

720 min Summer 99.233 0.033 0.0 1.0 1.0 0.0 O K

960 min Summer 99.231 0.031 0.0 0.9 0.9 0.0 O K

1440 min Summer 99.225 0.025 0.0 0.6 0.6 0.0 O K

2160 min Summer 99.221 0.021 0.0 0.4 0.4 0.0 O K

2880 min Summer 99.219 0.019 0.0 0.3 0.3 0.0 O K

4320 min Summer 99.216 0.016 0.0 0.2 0.2 0.0 O K

5760 min Summer 99.214 0.014 0.0 0.2 0.2 0.0 O K

7200 min Summer 99.212 0.012 0.0 0.1 0.1 0.0 O K

8640 min Summer 99.211 0.011 0.0 0.1 0.1 0.0 O K

10080 min Summer 99.211 0.011 0.0 0.1 0.1 0.0 O K

15 min Winter 99.306 0.106 0.0 9.0 9.0 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 133.616 0.0 3.5 10

30 min Summer 87.778 0.0 4.6 17

60 min Summer 54.957 0.0 5.8 32

120 min Summer 33.261 0.0 7.0 62

180 min Summer 24.473 0.0 7.7 90

240 min Summer 19.572 0.0 8.2 118

360 min Summer 14.207 0.0 9.0 180

480 min Summer 11.325 0.0 9.5 240

600 min Summer 9.491 0.0 10.0 304

720 min Summer 8.212 0.0 10.3 370

960 min Summer 6.530 0.0 11.0 480

1440 min Summer 4.720 0.0 11.9 712

2160 min Summer 3.406 0.0 12.8 1116

2880 min Summer 2.700 0.0 13.6 1436

4320 min Summer 1.943 0.0 14.6 2148

5760 min Summer 1.537 0.0 15.4 2896

7200 min Summer 1.281 0.0 16.0 3488

8640 min Summer 1.103 0.0 16.6 4160

10080 min Summer 0.972 0.0 17.1 4848

15 min Winter 133.616 0.0 3.9 10
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Truro,  TR4 9DJ

Date 08/08/2022 10:37 Designed by hsh

File AREA 2 SWALES SET 2

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 99.291 0.091 0.0 6.9 6.9 0.0 O K

60 min Winter 99.272 0.072 0.0 4.5 4.5 0.0 O K

120 min Winter 99.256 0.056 0.0 2.7 2.7 0.0 O K

180 min Winter 99.248 0.048 0.0 2.0 2.0 0.0 O K

240 min Winter 99.243 0.043 0.0 1.6 1.6 0.0 O K

360 min Winter 99.237 0.037 0.0 1.2 1.2 0.0 O K

480 min Winter 99.233 0.033 0.0 1.0 1.0 0.0 O K

600 min Winter 99.230 0.030 0.0 0.8 0.8 0.0 O K

720 min Winter 99.228 0.028 0.0 0.7 0.7 0.0 O K

960 min Winter 99.225 0.025 0.0 0.6 0.6 0.0 O K

1440 min Winter 99.222 0.022 0.0 0.4 0.4 0.0 O K

2160 min Winter 99.218 0.018 0.0 0.3 0.3 0.0 O K

2880 min Winter 99.216 0.016 0.0 0.2 0.2 0.0 O K

4320 min Winter 99.213 0.013 0.0 0.2 0.2 0.0 O K

5760 min Winter 99.212 0.012 0.0 0.1 0.1 0.0 O K

7200 min Winter 99.211 0.011 0.0 0.1 0.1 0.0 O K

8640 min Winter 99.210 0.010 0.0 0.1 0.1 0.0 O K

10080 min Winter 99.209 0.009 0.0 0.1 0.1 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 87.778 0.0 5.2 17

60 min Winter 54.957 0.0 6.5 32

120 min Winter 33.261 0.0 7.8 62

180 min Winter 24.473 0.0 8.6 94

240 min Winter 19.572 0.0 9.2 128

360 min Winter 14.207 0.0 10.0 186

480 min Winter 11.325 0.0 10.7 214

600 min Winter 9.491 0.0 11.2 302

720 min Winter 8.212 0.0 11.6 344

960 min Winter 6.530 0.0 12.3 464

1440 min Winter 4.720 0.0 13.3 714

2160 min Winter 3.406 0.0 14.4 1052

2880 min Winter 2.700 0.0 15.2 1424

4320 min Winter 1.943 0.0 16.3 1964

5760 min Winter 1.537 0.0 17.2 2664

7200 min Winter 1.281 0.0 18.0 3816

8640 min Winter 1.103 0.0 18.6 3824

10080 min Winter 0.972 0.0 19.1 4648
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Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.400 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.014

Time

From:

(mins)

To:

Area

(ha)

0 4 0.014

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000
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Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 100.000

Swale Structure

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 830.0

Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 4.0

Safety Factor 2.0 Slope (1:X) 8.0

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 99.200 Cap Infiltration Depth (m) 0.000

Base Width (m) 0.5

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0251-3360-0800-3360

Design Head (m) 0.800

Design Flow (l/s) 33.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 251

Invert Level (m) 99.200

Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 0.800 33.6 Kick-Flo® 0.640 30.2

Flush-Flo™ 0.375 33.6 Mean Flow over Head Range - 26.7

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 8.1 1.200 40.8 3.000 63.5 7.000 95.9

0.200 25.7 1.400 43.9 3.500 68.4 7.500 99.2

0.300 33.2 1.600 46.8 4.000 73.0 8.000 102.4

0.400 33.5 1.800 49.6 4.500 77.3 8.500 104.8

0.500 32.9 2.000 52.2 5.000 81.4 9.000 107.8

0.600 31.3 2.200 54.6 5.500 85.3 9.500 110.8

0.800 33.6 2.400 57.0 6.000 89.0

1.000 37.4 2.600 59.2 6.500 92.5



Nijhuis Industries UK & Ireland Page 1

Nanjerrick Court

Allet

Truro,  TR4 9DJ

Date 26/07/2022 10:45 Designed by hsh

File Checked by

Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 100 Soil 0.400

Area (ha) 23.997 Urban 0.000

SAAR (mm) 980 Region Number Region 4

Results l/s

QBAR Rural 121.0

QBAR Urban 121.0

Q100 years 311.1

Q1 year 100.5

Q30 years 237.1

Q100 years 311.1



�

�

�������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



Nijhuis Industries UK & Ireland Page 1

Nanjerrick Court

Allet

Truro,  TR4 9DJ

Date 08/08/2022 11:21 Designed by hsh

File AREA 3 SWALES SET 3

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 0 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 99.614 0.414 0.0 22.8 22.8 0.9 O K

30 min Summer 99.487 0.287 0.0 22.8 22.8 0.4 O K

60 min Summer 99.375 0.175 0.0 17.7 17.7 0.1 O K

120 min Summer 99.331 0.131 0.0 11.5 11.5 0.1 O K

180 min Summer 99.311 0.111 0.0 8.7 8.7 0.0 O K

240 min Summer 99.299 0.099 0.0 7.1 7.1 0.0 O K

360 min Summer 99.282 0.082 0.0 5.1 5.1 0.0 O K

480 min Summer 99.273 0.073 0.0 4.1 4.1 0.0 O K

600 min Summer 99.267 0.067 0.0 3.5 3.5 0.0 O K

720 min Summer 99.262 0.062 0.0 3.0 3.0 0.0 O K

960 min Summer 99.255 0.055 0.0 2.4 2.4 0.0 O K

1440 min Summer 99.247 0.047 0.0 1.8 1.8 0.0 O K

2160 min Summer 99.240 0.040 0.0 1.3 1.3 0.0 O K

2880 min Summer 99.235 0.035 0.0 1.0 1.0 0.0 O K

4320 min Summer 99.230 0.030 0.0 0.7 0.7 0.0 O K

5760 min Summer 99.226 0.026 0.0 0.6 0.6 0.0 O K

7200 min Summer 99.224 0.024 0.0 0.5 0.5 0.0 O K

8640 min Summer 99.222 0.022 0.0 0.4 0.4 0.0 O K

10080 min Summer 99.221 0.021 0.0 0.4 0.4 0.0 O K

15 min Winter 99.623 0.423 0.0 22.9 22.9 1.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 133.616 0.0 11.1 11

30 min Summer 87.778 0.0 14.5 18

60 min Summer 54.957 0.0 18.1 32

120 min Summer 33.261 0.0 21.9 62

180 min Summer 24.473 0.0 24.2 94

240 min Summer 19.572 0.0 25.8 120

360 min Summer 14.207 0.0 28.1 180

480 min Summer 11.325 0.0 29.9 246

600 min Summer 9.491 0.0 31.3 296

720 min Summer 8.212 0.0 32.5 364

960 min Summer 6.530 0.0 34.5 482

1440 min Summer 4.720 0.0 37.4 728

2160 min Summer 3.406 0.0 40.4 1088

2880 min Summer 2.700 0.0 42.7 1456

4320 min Summer 1.943 0.0 46.1 2224

5760 min Summer 1.537 0.0 48.5 2760

7200 min Summer 1.281 0.0 50.5 3768

8640 min Summer 1.103 0.0 52.2 4248

10080 min Summer 0.972 0.0 53.7 4848

15 min Winter 133.616 0.0 12.3 11
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Date 08/08/2022 11:21 Designed by hsh

File AREA 3 SWALES SET 3

SWA...

Checked by

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 99.405 0.205 0.0 21.3 21.3 0.2 O K

60 min Winter 99.348 0.148 0.0 13.9 13.9 0.1 O K

120 min Winter 99.310 0.110 0.0 8.6 8.6 0.0 O K

180 min Winter 99.293 0.093 0.0 6.4 6.4 0.0 O K

240 min Winter 99.282 0.082 0.0 5.1 5.1 0.0 O K

360 min Winter 99.270 0.070 0.0 3.8 3.8 0.0 O K

480 min Winter 99.262 0.062 0.0 3.0 3.0 0.0 O K

600 min Winter 99.256 0.056 0.0 2.5 2.5 0.0 O K

720 min Winter 99.252 0.052 0.0 2.2 2.2 0.0 O K

960 min Winter 99.247 0.047 0.0 1.8 1.8 0.0 O K

1440 min Winter 99.239 0.039 0.0 1.3 1.3 0.0 O K

2160 min Winter 99.233 0.033 0.0 0.9 0.9 0.0 O K

2880 min Winter 99.230 0.030 0.0 0.7 0.7 0.0 O K

4320 min Winter 99.226 0.026 0.0 0.6 0.6 0.0 O K

5760 min Winter 99.222 0.022 0.0 0.4 0.4 0.0 O K

7200 min Winter 99.220 0.020 0.0 0.3 0.3 0.0 O K

8640 min Winter 99.219 0.019 0.0 0.3 0.3 0.0 O K

10080 min Winter 99.218 0.018 0.0 0.3 0.3 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 87.778 0.0 16.2 17

60 min Winter 54.957 0.0 20.3 32

120 min Winter 33.261 0.0 24.6 64

180 min Winter 24.473 0.0 27.1 94

240 min Winter 19.572 0.0 28.9 128

360 min Winter 14.207 0.0 31.5 180

480 min Winter 11.325 0.0 33.5 244

600 min Winter 9.491 0.0 35.1 296

720 min Winter 8.212 0.0 36.4 358

960 min Winter 6.530 0.0 38.6 498

1440 min Winter 4.720 0.0 41.9 668

2160 min Winter 3.406 0.0 45.3 1056

2880 min Winter 2.700 0.0 47.9 1496

4320 min Winter 1.943 0.0 51.7 2004

5760 min Winter 1.537 0.0 54.3 3120

7200 min Winter 1.281 0.0 56.6 3368

8640 min Winter 1.103 0.0 58.5 4072

10080 min Winter 0.972 0.0 60.1 5272
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Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.400 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.020

Time

From:

(mins)

To:

Area

(ha)

0 4 0.020

Time Area Diagram

Total Area (ha) 0.024

Time

From:

(mins)

To:

Area

(ha)

0 4 0.024
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Checked by

Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 100.000

Swale Structure

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 717.0

Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 2.0

Safety Factor 2.0 Slope (1:X) 10.0

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 99.200 Cap Infiltration Depth (m) 0.000

Base Width (m) 0.5

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0213-2290-0800-2290

Design Head (m) 0.800

Design Flow (l/s) 22.9

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 213

Invert Level (m) 99.200

Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 0.800 22.9 Kick-Flo® 0.614 20.2

Flush-Flo™ 0.330 22.9 Mean Flow over Head Range - 18.6

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 7.2 1.200 27.8 3.000 43.2 7.000 65.1

0.200 20.7 1.400 29.9 3.500 46.5 7.500 67.4

0.300 22.9 1.600 31.9 4.000 49.6 8.000 69.5

0.400 22.7 1.800 33.8 4.500 52.6 8.500 71.2

0.500 22.1 2.000 35.5 5.000 55.3 9.000 73.3

0.600 20.6 2.200 37.2 5.500 57.9 9.500 75.3

0.800 22.9 2.400 38.8 6.000 60.4

1.000 25.5 2.600 40.3 6.500 62.8
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Input

Return Period (years) 100 Soil 0.400

Area (ha) 16.353 Urban 0.000

SAAR (mm) 980 Region Number Region 4

Results l/s

QBAR Rural 82.5

QBAR Urban 82.5

Q100 years 212.0

Q1 year 68.5

Q30 years 161.6

Q100 years 212.0
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 0 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 99.260 0.060 0.0 1.9 1.9 0.0 O K

30 min Summer 99.256 0.056 0.0 1.7 1.7 0.0 O K

60 min Summer 99.247 0.047 0.0 1.2 1.2 0.0 O K

120 min Summer 99.237 0.037 0.0 0.8 0.8 0.0 O K

180 min Summer 99.232 0.032 0.0 0.6 0.6 0.0 O K

240 min Summer 99.229 0.029 0.0 0.5 0.5 0.0 O K

360 min Summer 99.224 0.024 0.0 0.4 0.4 0.0 O K

480 min Summer 99.221 0.021 0.0 0.3 0.3 0.0 O K

600 min Summer 99.220 0.020 0.0 0.2 0.2 0.0 O K

720 min Summer 99.218 0.018 0.0 0.2 0.2 0.0 O K

960 min Summer 99.216 0.016 0.0 0.2 0.2 0.0 O K

1440 min Summer 99.214 0.014 0.0 0.1 0.1 0.0 O K

2160 min Summer 99.211 0.011 0.0 0.1 0.1 0.0 O K

2880 min Summer 99.210 0.010 0.0 0.1 0.1 0.0 O K

4320 min Summer 99.209 0.009 0.0 0.0 0.0 0.0 O K

5760 min Summer 99.208 0.008 0.0 0.0 0.0 0.0 O K

7200 min Summer 99.207 0.007 0.0 0.0 0.0 0.0 O K

8640 min Summer 99.207 0.007 0.0 0.0 0.0 0.0 O K

10080 min Summer 99.206 0.006 0.0 0.0 0.0 0.0 O K

15 min Winter 99.260 0.060 0.0 1.9 1.9 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 133.616 0.0 0.8 10

30 min Summer 87.778 0.0 1.0 17

60 min Summer 54.957 0.0 1.2 30

120 min Summer 33.261 0.0 1.5 70

180 min Summer 24.473 0.0 1.6 92

240 min Summer 19.572 0.0 1.8 118

360 min Summer 14.207 0.0 1.9 172

480 min Summer 11.325 0.0 2.0 234

600 min Summer 9.491 0.0 2.1 304

720 min Summer 8.212 0.0 2.2 348

960 min Summer 6.530 0.0 2.3 464

1440 min Summer 4.720 0.0 2.5 740

2160 min Summer 3.406 0.0 2.7 1128

2880 min Summer 2.700 0.0 2.9 1436

4320 min Summer 1.943 0.0 3.1 2076

5760 min Summer 1.537 0.0 3.3 3288

7200 min Summer 1.281 0.0 3.4 3776

8640 min Summer 1.103 0.0 3.6 4248

10080 min Summer 0.972 0.0 3.6 5752

15 min Winter 133.616 0.0 0.8 10
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Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 99.251 0.051 0.0 1.4 1.4 0.0 O K

60 min Winter 99.241 0.041 0.0 0.9 0.9 0.0 O K

120 min Winter 99.232 0.032 0.0 0.6 0.6 0.0 O K

180 min Winter 99.228 0.028 0.0 0.5 0.5 0.0 O K

240 min Winter 99.224 0.024 0.0 0.4 0.4 0.0 O K

360 min Winter 99.221 0.021 0.0 0.3 0.3 0.0 O K

480 min Winter 99.218 0.018 0.0 0.2 0.2 0.0 O K

600 min Winter 99.217 0.017 0.0 0.2 0.2 0.0 O K

720 min Winter 99.215 0.015 0.0 0.1 0.1 0.0 O K

960 min Winter 99.214 0.014 0.0 0.1 0.1 0.0 O K

1440 min Winter 99.212 0.012 0.0 0.1 0.1 0.0 O K

2160 min Winter 99.210 0.010 0.0 0.1 0.1 0.0 O K

2880 min Winter 99.209 0.009 0.0 0.0 0.0 0.0 O K

4320 min Winter 99.207 0.007 0.0 0.0 0.0 0.0 O K

5760 min Winter 99.207 0.007 0.0 0.0 0.0 0.0 O K

7200 min Winter 99.206 0.006 0.0 0.0 0.0 0.0 O K

8640 min Winter 99.206 0.006 0.0 0.0 0.0 0.0 O K

10080 min Winter 99.205 0.005 0.0 0.0 0.0 0.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 87.778 0.0 1.1 17

60 min Winter 54.957 0.0 1.4 32

120 min Winter 33.261 0.0 1.7 62

180 min Winter 24.473 0.0 1.8 106

240 min Winter 19.572 0.0 2.0 140

360 min Winter 14.207 0.0 2.1 182

480 min Winter 11.325 0.0 2.3 242

600 min Winter 9.491 0.0 2.4 324

720 min Winter 8.212 0.0 2.5 380

960 min Winter 6.530 0.0 2.6 530

1440 min Winter 4.720 0.0 2.8 738

2160 min Winter 3.406 0.0 3.1 892

2880 min Winter 2.700 0.0 3.3 1216

4320 min Winter 1.943 0.0 3.5 1868

5760 min Winter 1.537 0.0 3.7 2792

7200 min Winter 1.281 0.0 3.8 3552

8640 min Winter 1.103 0.0 4.0 4240

10080 min Winter 0.972 0.0 4.1 4648
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Rainfall Details
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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) 19.400 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.003

Time

From:

(mins)

To:

Area

(ha)

0 4 0.003

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000
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Storage is Online Cover Level (m) 100.000

Swale Structure

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 148.0

Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 4.0

Safety Factor 2.0 Slope (1:X) 1.6

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 99.200 Cap Infiltration Depth (m) 0.000

Base Width (m) 0.5

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0120-6200-0800-6200

Design Head (m) 0.800

Design Flow (l/s) 6.2

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 120

Invert Level (m) 99.200

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.800 6.2 Kick-Flo® 0.547 5.2

Flush-Flo™ 0.245 6.2 Mean Flow over Head Range - 5.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

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

0.100 4.3 1.200 7.5 3.000 11.5 7.000 17.3

0.200 6.2 1.400 8.0 3.500 12.4 7.500 17.9

0.300 6.2 1.600 8.6 4.000 13.2 8.000 18.4

0.400 6.0 1.800 9.1 4.500 14.0 8.500 18.9

0.500 5.6 2.000 9.5 5.000 14.7 9.000 19.5

0.600 5.4 2.200 10.0 5.500 15.4 9.500 20.0

0.800 6.2 2.400 10.4 6.000 16.1

1.000 6.9 2.600 10.8 6.500 16.7
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Input

Return Period (years) 100 Soil 0.400

Area (ha) 4.425 Urban 0.000

SAAR (mm) 980 Region Number Region 4

Results l/s

QBAR Rural 22.3

QBAR Urban 22.3

Q100 years 57.4

Q1 year 18.5

Q30 years 43.7

Q100 years 57.4
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