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APPENDIX F: INDICATIVE GREENFIELD RUN-OFF RATE
CALCULATIONS




OEC Consulting Engineers Ltd Page 1

Clarke Hall Farm
Aberford Road, Wakefield
WF1 4AL

Date 28/10/2021 13:45
File

Designed by Wayne Walker
Checked by

Innovyze

Source Control 2019.1

IH 124 Mean Annual Flood

Input
Return Period (years) 1 Soil 0.450
Area (ha) 50.000 Urban 0.000
SAAR (mm) 1038 Region Number Region 3
Results 1/s

QOBAR Rural 348.3
QOBAR Urban 348.3

Q1 year 299.5

Q1 year 299.

Q2 years 328.
Q5 years 435.
Q10 years 505.
Q20 years 571.
Q025 years 594.
Q30 years ©6l2.
Q050 years 659.
Q100 years 724.
0200 years 821.
Q0250 years 853.
Q1000 years 1058.

W W W s AN DN WO OO

©1982-2019 Innovyze
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APPENDIX G: INDICATIVE SURFACE WATER DRAINAGE
CALCULATIONS




OEC Consulting Engineers Ltd Page 1
Clarke Hall Farm Glossop Fire Station

Aberford Road, Wakefield 100.094

WEF1l 4AL 30yr calcs M

Date 28/10/2021 13:53
File 100.094 - 30yr calcs.SRCX

Designed by W.Walker
Checked by

Innovyze

Source Control 2019.1

Summary of Results for 30 year Return Period

Storm
Event

15 min Summer
30 min Summer
60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer
8640 min Summer
10080 min Summer
15 min Winter
30 min Winter

Storm
Event

15 min Summer
30 min Summer
60 min Summer
120 min Summer
180 min Summer
240 min Summer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Summer
2880 min Summer
4320 min Summer
5760 min Summer
7200 min Summer
8640 min Summer
10080 min Summer
15 min Winter
30 min Winter

Max Max Max Max Status

Le

vel Depth Control Volume

(m) (m) (1/s) (m?)

100.
100.
100.
100.
100.

100

100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

100

100.

272 0.272 20.8 38.9 0 K
329 0.329 20.9 47.1 O K
364 0.364 20.9 52.1 0O K
352 0.352 20.9 50.3 0 K
315 0.315 20.9 45.0 0 K
.277 0.277 20.8 39.6 O K
222 0.222 20.4 31.7 O K
193 0.193 18.8 27.5 0 K
175 0.175 16.8 25.0 0 K
161 0.161 15.1 23.1 O K
143 0.143 12.7 20.5 0 K
122 0.122 9.8 17.4 O K
103 0.103 7.4 14.7 O K
092 0.092 6.0 13.1 O K
078 0.078 4.5 11.1 O K
070 0.070 3.7 9.9 O K
064 0.064 3.1 9.1 O K
059 0.059 2.7 8.5 O K
056 0.056 2.4 7.9 O K
.272 0.272 20.8 38.9 0 K
325 0.325 20.9 46.4 O K

Rain Flooded Discharge Time-Peak

(mm/hr) Volume Volume (mins)
(m?) (m?)
65.844 0.0 49.1 15
44.669 0.0 66.7 24
29.080 0.0 87.1 42
18.374 0.0 110.1 76
13.873 0.0 124.7 108
11.2098 0.0 135.4 138
8.462 0.0 152.2 196
6.882 0.0 165.0 254
5.859 0.0 175.6 314
5.135 0.0 184.7 374
4.166 0.0 199.8 492
3.098 0.0 222.8 736
2.300 0.0 248.3 1100
1.860 0.0 267.7 1468
1.377 0.0 297.1 2200
1.112 0.0 320.3 2936
0.943 0.0 339.5 3616
0.824 0.0 356.0 4336
0.736 0.0 370.5 5136
65.844 0.0 49.1 15
44.669 0.0 66.7 25

©1982-2019 Innovyze




OEC Consulting Engineers

Ltd

Page 2

Clarke Hall Farm
Aberford Road, Wakefield
WF1 4AL

Glossop Fire Station
100.094
30yr calcs

Date 28/10/2021 13:53

File 100.094 - 30yr calcs.SRCX

Designed by W.Walker
Checked by

Innovyze

Source Control 2019.1

Summary of Results for 30 year Return Period

Storm

Event

60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min

1440 min
2160 min
2880 min
4320 min
5760 min
7200 min
8640 min
10080 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm

Event

60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min

1440 min
2160 min
2880 min
4320 min
5760 min
7200 min
8640 min
10080 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

M

Level

100.346 0.346 20.9 49.
100.306 0.306 20.9 43.
100.251 0.251 20.6 36.
100.209 0.209 20.2 29.
100.172 0.172 16.5 24,
100.151 0.151 13.8 21.
100.137 0.137 11.9 19.
100.127 0.127 10.6 18.
100.113 0.113 8.6 16.
100.096 0.096 6.5 13.
100.081 0.081 4.8 11.
100.072 0.072 3.9 10.
100.062 0.062 2.9 8.
100.055 0.055 2.4 7
100.051 0.051 2.0 7
100.047 0.047 1.8 6.
100.044 0.044 1.5 6
Rain

ax Max Max Max
Depth Control Volume
(m) (m) (1/s) (m*)

(mm/hr) Volume Volume

el N
@~ W o ©

O OO EFEF FEPDNWNS O OO

(m*) (m?)
.080 0.0 87.1
.374 0.0 110.1
.873 0.0 124.7
.298 0.0 135.4
.462 0.0 152.2
.882 0.0 165.0
.859 0.0 175.6
.135 0.0 184.7
.166 0.0 199.8
.098 0.0 222.8
.300 0.0 248.3
.860 0.0 267.7
L3717 0.0 297.1
.112 0.0 320.3
.943 0.0 339.5
.824 0.0 356.0
.736 0.0 370.6

W I N WO WwWwo I N JJ0y©w O o U

Status

OO OO0OO0OO0OO0OO0O0O0OOOOOOOoOo
AAAAXTARARAITAAITAANARAAIARAIRNIAN R

Flooded Discharge Time-Peak
(mins)

44
80
110
138
198
258
318
376
500
736
1100
1468
2192
2912
3640
4312
5136

©1982-2019 Innovyze




OEC Consulting Engineers Ltd Page 3
Clarke Hall Farm Glossop Fire Station

Aberford Road, Wakefield 100.094

WF1l 4AL 30yr calcs

Date 28/10/2021 13:53 Designed by W.Walker

File 100.094 - 30yr calcs.SRCX Checked by

Innovyze Source Control 2019.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 30 Cv (Summer) 1.000
Region England and Wales Cv (Winter) 1.000

M5-60 (mm) 18.900 Shortest Storm (mins) 15

Ratio R 0.312 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.300

Time (mins) Area
From: To: (ha)

0 4 0.300
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OEC Consulting Engineers Ltd Page 4
Clarke Hall Farm Glossop Fire Station

Aberford Road, Wakefield 100.094 )
WF1 4AL 30yr calcs Mircn
Date 28/10/2021 13:53 Designed by W.Walker

File 100.094 - 30yr calcs.SRCX Checked by

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 105.000

Tank or Pond Structure

Invert Level (m) 100.000

Depth (m) Area (m?) |[Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?2)
0.000 143.0 0.700 143.0 1.400 143.0 2.100 143.0
0.100 143.0 0.800 143.0 1.500 143.0 2.200 143.0
0.200 143.0 0.900 143.0 1.600 143.0 2.300 143.0
0.300 143.0 1.000 143.0 1.700 143.0 2.400 143.0
0.400 143.0 1.100 143.0 1.800 143.0 2.500 143.0
0.500 143.0 1.200 143.0 1.900 143.0
0.600 143.0 1.300 143.0 2.000 143.0

Hydro-Brake® Optimum Outflow Control
Unit Reference MD-SHE-0205-2090-0800-2090
Design Head (m) 0.800
Design Flow (1/s) 20.9
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 205
Invert Level (m) 100.000
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.800 20.9
Flush-Flo™ 0.321 20.9
Kick-Flo® 0.608 18.4
Mean Flow over Head Range - 17.1

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 (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.0 1.200 25.4 3.000 39.4 7.000 59.4
0.200 19.6 1.400 27.3 3.500 42.4 7.500 61.4
0.300 20.9 1.600 29.1 4.000 45.3 8.000 63.4
0.400 20.7 1.800 30.8 4.500 47.9 8.500 64.9
0.500 20.1 2.000 32.4 5.000 50.4 9.000 66.8
0.600 18.6 2.200 33.9 5.500 52.8 9.500 68.7
0.800 20.9 2.400 35.4 6.000 55.1
1.000 23.2 2.600 36.8 6.500 57.3
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OEC Consulting Engineers Ltd Page 1
Clarke Hall Farm Glossop Fire Station

Aberford Road, Wakefield 100.094

WF1 4AL 100yr + 40% calcs M

Date 28/10/2021 13:52

File 100.094 - 100yr + 40% c.

Designed by W.Walker
Checked by

Innovyze

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*)
15 min Summer 100.532 0.532 20.9 76.1 0O K
30 min Summer 100.682 0.682 20.9 97.6 O K
60 min Summer 100.773 0.773 20.9 110.6 0O K
120 min Summer 100.800 0.800 20.9 114.4 0O K
180 min Summer 100.766 0.766 20.9 109.6 0O K
240 min Summer 100.715 0.715 20.9 102.3 O K
360 min Summer 100.608 0.608 20.9 86.9 0O K
480 min Summer 100.490 0.490 20.9 70.1 O K
600 min Summer 100.398 0.398 20.9 56.9 0 K
720 min Summer 100.326 0.326 20.9 46.7 O K
960 min Summer 100.235 0.235 20.5 33.6 0O K
1440 min Summer 100.178 0.178 17.2 25.4 O K
2160 min Summer 100.145 0.145 12.9 20.7 0O K
2880 min Summer 100.126 0.126 10.4 18.1 O K
4320 min Summer 100.105 0.105 7.7 15.0 0O K
5760 min Summer 100.093 0.093 6.1 13.2 O K
7200 min Summer 100.084 0.084 5.2 12.0 0O K
8640 min Summer 100.078 0.078 4.5 11.2 O K
10080 min Summer 100.073 0.073 4.0 10.5 0O K
15 min Winter 100.532 0.532 20.9 76.0 0 K
30 min Winter 100.681 0.681 20.9 97.4 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)
15 min Summer 119.025 0.0 89.0 17
30 min Summer 81.603 0.0 122.1 31
60 min Summer 53.483 0.0 160.3 50
120 min Summer 33.811 0.0 202.7 84
180 min Summer 25.423 0.0 228.7 118
240 min Summer 20.586 0.0 246.9 154
360 min Summer 15.312 0.0 275.5 222
480 min Summer 12.388 0.0 297.1 280
600 min Summer 10.500 0.0 314.8 338
720 min Summer 9.167 0.0 329.8 396
960 min Summer 7.391 0.0 354.6 502
1440 min Summer 5.444 0.0 391.7 736
2160 min Summer 3.999 0.0 431.8 1100
2880 min Summer 3.208 0.0 461.8 1468
4320 min Summer 2.346 0.0 506.5 2192
5760 min Summer 1.880 0.0 541.3 2896
7200 min Summer 1.584 0.0 570.1 3672
8640 min Summer 1.377 0.0 594.9 4368
10080 min Summer 1.224 0.0 616.6 5072
15 min Winter 119.025 0.0 89.0 17
30 min Winter 81.603 0.0 122.1 30
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OEC Consulting Engineers Ltd

Page 2

Clarke Hall Farm
Aberford Road, Wakefield
WF1 4AL

Glossop Fire Station
100.094
100yr + 40% calcs

Date 28/10/2021 13:52
File 100.094 - 100yr + 40% c.

Designed by W.Walker
Checked by

Innovyze

Source Control 2019.1

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

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Max
Level

(m)

100.767
100.773
100.710
100.623
100.435
100.301
100.222
100.192
100.163
100.133
100.111
100.098
100.082
100.073
100.067
100.062
100.058

Rain
(mm/hr)

o
w

.483
.811
.423
.586
.312
.388
.500
.167
.391
.444
.999
.208
.346
.880
.584
L3717
.224

RPN W
O o N OO U W

PR RPN

Max

(m)

767
.773
.710
.623
.435
.301
.222
.192
.163
.133
L1111
.098
.082
.073
.067
.062

Max Max
Depth Control Volume
(1/s) (m3)

20.9 109.7
20.9 110.5
20.9 101.6
20.9 89.0
20.9 62.2
20.9 43.1
20.4 31.7
18.7 27.4
15.3 23.3
11.4 19.1
8.4 15.9
6.7 14.0
5.0 11.7
4.0 10.4
3.4 9.5
2.9 8.8
2.6 8.3

O O O O O OO OO O0OOoOo oo oo

.058

Status

OO OO0OO0OO0OO0O0OO0O0OOOOOOOoOo
AAAAAARRAARARIRARIRARARAAARARARRRNANRN

Flooded Discharge Time-Peak
Volume

(m*)

O O O O O O OO OO OO o oo oo

O O O O O O OO OO OO o oo oo

Volume

(m?)

160.
202.
228.
246.
275.
297.
314.
329.
354.
391.
431.
461.
506.
541.
570.
594.
616.

~ O B WU 0 J oy 0w WHF UlwJJw

(mins)

52
90
128
166
226
280
328
380
498
738
1100
1468
2196
2936
3600
4400
5072
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OEC Consulting Engineers Ltd

Clarke Hall Farm
Aberford Road, Wakefield
WF1 4AL

Glossop Fire Station
100.094
100yr + 40% calcs

Date 28/10/2021 13:52

File 100.094 - 100yr + 40% c...

Designed by W.Walker
Checked by

Innovyze

Source Control 2019.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 1.000
Region England and Wales Cv (Winter) 1.000

M5-60 (mm) 18.900 Shortest Storm (mins) 15

Ratio R 0.312 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.300

Time (mins) Area
From: To: (ha)

0 4 0.300
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OEC Consulting Engineers Ltd Page 4
Clarke Hall Farm Glossop Fire Station

Aberford Road, Wakefield 100.094 )
WFLl 4AL 100yr + 40% calcs Micco
Date 28/10/2021 13:52 Designed by W.Walker

File 100.094 - 100yr + 40% c... |Checked by

Innovyze Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 105.000

Tank or Pond Structure

Invert Level (m) 100.000

Depth (m) Area (m?) |[Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?2)
0.000 143.0 0.700 143.0 1.400 143.0 2.100 143.0
0.100 143.0 0.800 143.0 1.500 143.0 2.200 143.0
0.200 143.0 0.900 143.0 1.600 143.0 2.300 143.0
0.300 143.0 1.000 143.0 1.700 143.0 2.400 143.0
0.400 143.0 1.100 143.0 1.800 143.0 2.500 143.0
0.500 143.0 1.200 143.0 1.900 143.0
0.600 143.0 1.300 143.0 2.000 143.0

Hydro-Brake® Optimum Outflow Control
Unit Reference MD-SHE-0205-2090-0800-2090
Design Head (m) 0.800
Design Flow (1/s) 20.9
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 205
Invert Level (m) 100.000
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.800 20.9
Flush-Flo™ 0.321 20.9
Kick-Flo® 0.608 18.4
Mean Flow over Head Range - 17.1

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 (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.0 1.200 25.4 3.000 39.4 7.000 59.4
0.200 19.6 1.400 27.3 3.500 42.4 7.500 61.4
0.300 20.9 1.600 29.1 4.000 45.3 8.000 63.4
0.400 20.7 1.800 30.8 4.500 47.9 8.500 64.9
0.500 20.1 2.000 32.4 5.000 50.4 9.000 66.8
0.600 18.6 2.200 33.9 5.500 52.8 9.500 68.7
0.800 20.9 2.400 35.4 6.000 55.1
1.000 23.2 2.600 36.8 6.500 57.3
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