
















ANNEX A – PROPOSED DRAINAGE LAYOUT
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ANNEX B – CALCS
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 04/12/2023 Designed by JM
File J-3184 Attenuation
Calc...

Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+50%)

©1982-2020 Innovyze

Half Drain Time : 37 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 35.041 0.441 0.0 0.9 0.9 2.1 O K
30 min Summer 35.127 0.527 0.0 0.9 0.9 2.5 O K
60 min Summer 35.162 0.562 0.0 0.9 0.9 2.7 O K

120 min Summer 35.081 0.481 0.0 0.9 0.9 2.3 O K
180 min Summer 35.002 0.402 0.0 0.9 0.9 1.9 O K
240 min Summer 34.916 0.316 0.0 0.9 0.9 1.5 O K
360 min Summer 34.767 0.167 0.0 0.9 0.9 0.8 O K
480 min Summer 34.678 0.078 0.0 0.9 0.9 0.4 O K
600 min Summer 34.628 0.028 0.0 0.8 0.8 0.1 O K
720 min Summer 34.604 0.004 0.0 0.8 0.8 0.0 O K
960 min Summer 34.600 0.000 0.0 0.7 0.7 0.0 O K

1440 min Summer 34.600 0.000 0.0 0.5 0.5 0.0 O K
2160 min Summer 34.600 0.000 0.0 0.3 0.3 0.0 O K
2880 min Summer 34.600 0.000 0.0 0.3 0.3 0.0 O K
4320 min Summer 34.600 0.000 0.0 0.2 0.2 0.0 O K
5760 min Summer 34.600 0.000 0.0 0.2 0.2 0.0 O K
7200 min Summer 34.600 0.000 0.0 0.1 0.1 0.0 O K
8640 min Summer 34.600 0.000 0.0 0.1 0.1 0.0 O K

10080 min Summer 34.600 0.000 0.0 0.1 0.1 0.0 O K
15 min Winter 35.112 0.512 0.0 0.9 0.9 2.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 153.600 0.0 2.9 16
30 min Summer 105.900 0.0 4.0 28
60 min Summer 69.450 0.0 5.2 46

120 min Summer 40.789 0.0 6.1 80
180 min Summer 29.855 0.0 6.7 114
240 min Summer 23.920 0.0 7.2 148
360 min Summer 17.496 0.0 7.9 204
480 min Summer 13.967 0.0 8.4 260
600 min Summer 11.703 0.0 8.8 314
720 min Summer 10.114 0.0 9.1 368
960 min Summer 8.013 0.0 9.6 0

1440 min Summer 5.740 0.0 10.3 0
2160 min Summer 4.102 0.0 11.1 0
2880 min Summer 3.246 0.0 11.7 0
4320 min Summer 2.369 0.0 12.8 0
5760 min Summer 1.922 0.0 13.8 0
7200 min Summer 1.660 0.0 14.9 0
8640 min Summer 1.488 0.0 16.1 0

10080 min Summer 1.369 0.0 17.2 0
15 min Winter 153.600 0.0 3.2 16
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 04/12/2023 Designed by JM
File J-3184 Attenuation
Calc...

Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+50%)

©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 35.224 0.624 0.0 0.9 0.9 3.0 O K
60 min Winter 35.258 0.658 0.0 0.9 0.9 3.1 O K

120 min Winter 35.137 0.537 0.0 0.9 0.9 2.6 O K
180 min Winter 35.014 0.414 0.0 0.9 0.9 2.0 O K
240 min Winter 34.870 0.270 0.0 0.9 0.9 1.3 O K
360 min Winter 34.680 0.080 0.0 0.9 0.9 0.4 O K
480 min Winter 34.604 0.004 0.0 0.8 0.8 0.0 O K
600 min Winter 34.600 0.000 0.0 0.7 0.7 0.0 O K
720 min Winter 34.600 0.000 0.0 0.6 0.6 0.0 O K
960 min Winter 34.600 0.000 0.0 0.5 0.5 0.0 O K

1440 min Winter 34.600 0.000 0.0 0.3 0.3 0.0 O K
2160 min Winter 34.600 0.000 0.0 0.2 0.2 0.0 O K
2880 min Winter 34.600 0.000 0.0 0.2 0.2 0.0 O K
4320 min Winter 34.600 0.000 0.0 0.1 0.1 0.0 O K
5760 min Winter 34.600 0.000 0.0 0.1 0.1 0.0 O K
7200 min Winter 34.600 0.000 0.0 0.1 0.1 0.0 O K
8640 min Winter 34.600 0.000 0.0 0.1 0.1 0.0 O K

10080 min Winter 34.600 0.000 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 105.900 0.0 4.5 30
60 min Winter 69.450 0.0 5.9 48

120 min Winter 40.789 0.0 6.8 86
180 min Winter 29.855 0.0 7.6 124
240 min Winter 23.920 0.0 8.1 156
360 min Winter 17.496 0.0 8.8 206
480 min Winter 13.967 0.0 9.4 252
600 min Winter 11.703 0.0 9.8 0
720 min Winter 10.114 0.0 10.2 0
960 min Winter 8.013 0.0 10.8 0

1440 min Winter 5.740 0.0 11.6 0
2160 min Winter 4.102 0.0 12.4 0
2880 min Winter 3.246 0.0 13.1 0
4320 min Winter 2.369 0.0 14.3 0
5760 min Winter 1.922 0.0 15.5 0
7200 min Winter 1.660 0.0 16.7 0
8640 min Winter 1.488 0.0 18.0 0

10080 min Winter 1.369 0.0 19.3 0
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 04/12/2023 Designed by JM
File J-3184 Attenuation
Calc...

Checked by
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 247887 53907 SX 47887 53907
Data Type Point

Summer Storms Yes
Winter Storms Yes

Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +50

Time Area Diagram

Total Area (ha) 0.010

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 04/12/2023 Designed by JM
File J-3184 Attenuation
Calc...

Checked by
Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 36.000

Cellular Storage Structure

Invert Level (m) 34.600 Safety Factor 3.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 5.0 5.0 0.801 0.0 12.2
0.800 5.0 12.2

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0048-1000-0900-1000
Design Head (m) 0.900

Design Flow (l/s) 1.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 48

Invert Level (m) 34.500
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.900 1.0 Kick-Flo® 0.428 0.7
Flush-Flo™ 0.212 0.9 Mean Flow over Head Range - 0.8

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 0.8 1.200 1.1 3.000 1.7 7.000 2.5
0.200 0.9 1.400 1.2 3.500 1.8 7.500 2.6
0.300 0.9 1.600 1.3 4.000 2.0 8.000 2.7
0.400 0.8 1.800 1.4 4.500 2.1 8.500 2.8
0.500 0.8 2.000 1.4 5.000 2.2 9.000 2.9
0.600 0.8 2.200 1.5 5.500 2.3 9.500 2.9
0.800 0.9 2.400 1.6 6.000 2.4
1.000 1.0 2.600 1.6 6.500 2.5
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 26/09/2023 Designed by JM
File J-3184 SOAKAWAY
CALCS.SRCX

Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+50%)

©1982-2020 Innovyze

Half Drain Time : 266 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 34.485 0.485 0.2 2.8 O K
30 min Summer 34.656 0.656 0.2 3.7 O K
60 min Summer 34.826 0.826 0.2 4.7 O K

120 min Summer 34.893 0.893 0.2 5.1 O K
180 min Summer 34.905 0.905 0.2 5.2 O K
240 min Summer 34.903 0.903 0.2 5.1 O K
360 min Summer 34.891 0.891 0.2 5.1 O K
480 min Summer 34.868 0.868 0.2 4.9 O K
600 min Summer 34.840 0.840 0.2 4.8 O K
720 min Summer 34.810 0.810 0.2 4.6 O K
960 min Summer 34.753 0.753 0.2 4.3 O K

1440 min Summer 34.652 0.652 0.2 3.7 O K
2160 min Summer 34.529 0.529 0.2 3.0 O K
2880 min Summer 34.437 0.437 0.1 2.5 O K
4320 min Summer 34.309 0.309 0.1 1.8 O K
5760 min Summer 34.225 0.225 0.1 1.3 O K
7200 min Summer 34.170 0.170 0.1 1.0 O K
8640 min Summer 34.130 0.130 0.1 0.7 O K

10080 min Summer 34.104 0.104 0.1 0.6 O K
15 min Winter 34.545 0.545 0.2 3.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 153.600 0.0 18
30 min Summer 105.900 0.0 33
60 min Summer 69.450 0.0 62

120 min Summer 40.789 0.0 122
180 min Summer 29.855 0.0 176
240 min Summer 23.920 0.0 202
360 min Summer 17.496 0.0 266
480 min Summer 13.967 0.0 334
600 min Summer 11.703 0.0 404
720 min Summer 10.114 0.0 472
960 min Summer 8.013 0.0 608

1440 min Summer 5.740 0.0 880
2160 min Summer 4.102 0.0 1276
2880 min Summer 3.246 0.0 1644
4320 min Summer 2.369 0.0 2380
5760 min Summer 1.922 0.0 3112
7200 min Summer 1.660 0.0 3824
8640 min Summer 1.488 0.0 4576

10080 min Summer 1.369 0.0 5248
15 min Winter 153.600 0.0 18
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 26/09/2023 Designed by JM
File J-3184 SOAKAWAY
CALCS.SRCX

Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+50%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 34.738 0.738 0.2 4.2 O K
60 min Winter 34.932 0.932 0.2 5.3 O K

120 min Winter 35.016 1.016 0.2 5.8 O K
180 min Winter 35.038 1.038 0.2 5.9 O K
240 min Winter 35.035 1.035 0.2 5.9 O K
360 min Winter 35.018 1.018 0.2 5.8 O K
480 min Winter 34.988 0.988 0.2 5.6 O K
600 min Winter 34.949 0.949 0.2 5.4 O K
720 min Winter 34.908 0.908 0.2 5.2 O K
960 min Winter 34.826 0.826 0.2 4.7 O K

1440 min Winter 34.683 0.683 0.2 3.9 O K
2160 min Winter 34.517 0.517 0.2 2.9 O K
2880 min Winter 34.394 0.394 0.1 2.2 O K
4320 min Winter 34.232 0.232 0.1 1.3 O K
5760 min Winter 34.131 0.131 0.1 0.7 O K
7200 min Winter 34.071 0.071 0.1 0.4 O K
8640 min Winter 34.049 0.049 0.1 0.3 O K

10080 min Winter 34.045 0.045 0.1 0.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 105.900 0.0 33
60 min Winter 69.450 0.0 62

120 min Winter 40.789 0.0 118
180 min Winter 29.855 0.0 174
240 min Winter 23.920 0.0 224
360 min Winter 17.496 0.0 280
480 min Winter 13.967 0.0 356
600 min Winter 11.703 0.0 434
720 min Winter 10.114 0.0 508
960 min Winter 8.013 0.0 656

1440 min Winter 5.740 0.0 938
2160 min Winter 4.102 0.0 1340
2880 min Winter 3.246 0.0 1732
4320 min Winter 2.369 0.0 2468
5760 min Winter 1.922 0.0 3176
7200 min Winter 1.660 0.0 3824
8640 min Winter 1.488 0.0 4368

10080 min Winter 1.369 0.0 5072
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 26/09/2023 Designed by JM
File J-3184 SOAKAWAY
CALCS.SRCX

Checked by
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 247887 53907 SX 47887 53907
Data Type Point

Summer Storms Yes
Winter Storms Yes

Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +50

Time Area Diagram

Total Area (ha) 0.010

Time
From:

(mins)
To:

Area
(ha)

0 4 0.010
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Unit E4 J-3184
Threemilestone Industrial
Es...

Hoe Lodge Restraunt
Truro,  TR4 9LD Plymouth
Date 26/09/2023 Designed by JM
File J-3184 SOAKAWAY
CALCS.SRCX

Checked by
Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 36.000

Cellular Storage Structure

Invert Level (m) 34.000 Safety Factor 3.0
Infiltration Coefficient Base (m/hr) 0.15000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.15000

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

0.000 6.0 6.0 1.201 0.0 18.0
1.200 6.0 18.0


