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hafrenwater==

environmental water management

Mé culvert: pipe flow calculation

Source: hitps://www.calctool.org/fluid-mechanics/pipe-flow

Formula: Hazen-Williams equation

Material

Drop

Pipe diameter

Roughness coefficient

Pipe length

Flow velocity

Flow discharge

0.6 m~

Concrete ~

110
492 m~

03 m~-

1.8 m/s

509 liters v /s

Material Roughness coefficient
Cast iron 100
Concrete 110
Copper 140
Plastic (PVC) 150
Steel 120

https://hafrenw.sharepoint.com/sites/HafrenWater/Shared Documents/General/Projects/Back Lane Quarry

(3095)/Reports/FRA/Appendices/A4 pipe flow calc.docx Page 1 of 1

Barkers Chambers e Barker Street e Shrewsbury e United Kingdom e SY1 1SB
t:01743 355 770 f: 01743 357 771 w: www.hafrenwater.com

Registered in England & Wales. Company Registration No: 3921245. VAT Registration No: 762 6076 21
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Incident rainfall storm runoff calculation

The Rational Method to give peak flow Q; is in the form:

Vegetated Hardstanding Open Water E’;Z?:ii Q,=2.78 CiA
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 0.85 1.00 0.70 A catchment area (Ha)
Area Ha 1.5 10.5 0.5 63.0
Climate change
(% rainfall 0 %
increase)
Oufflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
Runoff from *3 Climate chan
ge
Rainfall Runoff from Runoff from Runoff from exposed factored info rainfall
Rainfall*? | intensity |vegetated area **| hardstanding ** | open water ** | bedrock *® Total Runoff | Total Volume |intensity at this stage
Duration 2 year event
hours mm mm/hr I/s I/s I/s I/s I/s m®
0.25 6.7 26.9 39 667 37 3295 4039 3635
0.5 9.1 18.2 27 451 25 2226 2729 4912
1 11.9 1.9 17 295 17 1459 1788 6437
2 16.6 8.3 12 206 12 1018 1247 8979
4 22.7 5.7 8 141 8 697 854 12301
6 27.1 4.5 7 112 6 554 679 14659
8 30.5 3.8 6 95 5 467 572 16482
12 35.6 3.0 4 74 4 364 446 19263
16 39.5 2.5 4 61 3 303 371 21367
20 42.6 2.1 3 53 3 261 320 23055
24 45.3 1.9 3 47 3 231 283 24483
28 47.6 1.7 2 42 2 208 255 25727
32 49.7 1.6 2 38 2 190 233 26857
36 51.6 1.4 2 36 2 176 215 27896
40 53.4 1.3 2 33 2 164 200 28870
44 55.1 1.3 2 31 2 153 188 29789
48 56.7 1.2 2 29 2 145 177 30665
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a t e r —— lssr?rt\irsf):fye,ishropshire SY1 1SB Tarmac Trading Ltd
environmental water menagon:l’;_l:t UK
Tel: 01743 355770
www.hafrenwater.com
Title:| 1 in 2-year event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Incident rainfall storm runoff calculation

The Rational Method to give peak flow Q; is in the form:

Vegetated Hardstanding Open Water E’;Z?:ii Q,=2.78 CiA
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 0.85 1.00 0.70 A catchment area (Ha)
Area Ha 1.5 10.5 0.5 63.0
Climate change
(% rainfall 0 %
increase)
Oufflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
Runoff from *3 Climate chan
ge
Rainfall Runoff from Runoff from Runoff from exposed factored info rainfall
Rainfall*? | intensity | vegetated area **| hardstanding ** | open water ** | bedrock *® Total Runoff | Total Volume |intensity at this stage
Duration 10 year event
hours mm mm/hr I/s I/s I/s I/s I/s m®
0.25 12.2 48.6 71 1207 68 5963 7309 6578
0.5 16.5 33.0 48 819 46 4046 4959 8925
1 21.6 21.6 32 536 30 2647 3244 11679
2 27.8 13.9 20 345 19 1703 2088 15033
4 35.8 8.9 13 222 12 1097 1344 19360
6 41.3 6.9 10 171 10 844 1035 22344
8 45.5 5.7 8 141 8 697 854 24591
12 51.6 4.3 6 107 6 528 647 27934
16 56.2 3.5 5 87 5 431 528 30406
20 59.9 3.0 4 74 4 367 450 32380
24 62.9 2.6 4 65 4 321 394 34035
28 65.6 2.3 3 58 3 287 352 35501
32 68.1 2.1 3 53 3 261 320 36832
36 70.4 2.0 3 49 3 240 294 38071
40 72.5 1.8 3 45 3 222 272 39234
44 74.6 1.7 2 42 2 208 255 40337
48 76.5 1.6 2 40 2 195 240 41387
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a t e r —— lssr?rt\irsf):fye,ishropshire SY1 1SB Tarmac Trading Ltd
environmental water menagon:l’;_l:t UK
Tel: 01743 355770
www.hafrenwater.com
Title:|1 in 10-year event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Incident rainfall storm runoff calculation

The Rational Method to give peak flow Q; is in the form:

Vegetated Hardstanding Open Water E’;Z?:ii Q,=2.78 CiA
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 0.85 1.00 0.70 A catchment area (Ha)
Area Ha 1.5 10.5 0.5 63.0
Climate change
(% rainfall 0 %
increase)
Oufflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
Runoff from Runoff from B
imate change
Rainfall vegetated area Runoff from Runoff from exposed factored into rainfall
Rainfall ** |  intensity *3 hardstanding ** | open water ** | bedrock ** Total Runoff | Total Volume |intensity at this stage
Duration 100 year event
hours mm mm/hr I/s I/s I/s I/s I/s m®
0.25 21.3 85.3 124 2116 19 10455 12814 11533
0.5 29.6 59.3 87 1471 82 7268 8907 16033
1 39.1 39.1 57 970 54 4795 5877 21156
2 49.9 25.0 36 619 35 3061 3751 27009
4 63.4 15.9 23 394 22 1944 2383 34317
6 71.9 12.0 17 297 17 1468 1800 38871
8 77.8 9.7 14 241 14 1192 1461 42063
12 85.9 7.2 10 178 10 877 1075 46444
16 91.4 5.7 8 142 8 700 858 49436
20 95.5 4.8 7 118 7 585 718 51664
24 98.8 4.1 6 102 6 505 619 53460
28 101.6 3.6 5 90 5 445 545 54964
32 104.1 3.3 5 81 5 399 489 56322
36 106.4 3.0 4 73 4 362 444 57571
40 108.6 2.7 4 67 4 333 408 58745
44 110.7 2.5 4 62 3 308 378 59865
48 112.7 2.3 3 58 3 288 353 60936
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a t e r —— lssr?rt\irsf):fye,ishropshire SY1 1SB Tarmac Trading Ltd
environmental water menagon:l’;_l:t UK
Tel: 01743 355770
www.hafrenwater.com
Title:|1 in 100-year event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Incident rainfall storm runoff calculation

The Rational Method to give peak flow Q; is in the form:

Vegetated Hardstanding Open Water E’;Z?:ii Q,=2.78 CiA
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 0.85 1.00 0.70 A catchment area (Ha)
Area Ha 1.5 10.5 0.5 63.0
Climate change
(% rainfall 50 %
increase)
[ Oufflow rate - not used 0.0 /s |
[ Groundwater seepage - not used 0.0 /s |
** Obtained from FEH
website
Runoff from B
imate change
Rainfall Runoff from Runoff from Runoff from exposed factored info rainfall
Rainfall*? | intensity |vegetated area *3| hardstanding ** | open water ** | bedrock ** Total Runoff | Total Volume |intensity at this stage
Duration 100 year event
hours mm mm/hr I/s I/s I/s I/s I/s m®
0.25 21.3 85.3 187 3174 178 15683 19221 17299
0.5 29.6 59.3 130 2206 124 10901 13361 24050
1 39.1 39.1 86 1456 82 7192 8815 31734
2 49.9 25.0 55 929 52 4591 5627 40513
4 63.4 15.9 35 590 33 2917 3575 51475
6 71.9 12.0 26 446 25 2202 2699 58307
8 77.8 9.7 21 362 20 1787 2191 63094
12 85.9 7.2 16 266 15 1316 1613 69667
16 91.4 5.7 13 213 12 1050 1287 74154
20 95.5 4.8 10 178 10 878 1076 77497
24 98.8 4.1 9 153 9 757 928 80191
28 101.6 3.6 8 135 8 667 818 82446
32 104.1 3.3 7 121 7 598 733 84483
36 106.4 3.0 6 110 6 544 666 86357
40 108.6 2.7 6 101 6 499 612 88118
44 110.7 2.5 6 94 5 463 567 89797
48 112.7 2.3 5 87 5 432 529 91404
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a t e r —— lssr?rt\irsgfymsmopshire SY1 1SB Tarmac Trading Ltd
environmental water menagon:l’;_l:t UK
Tel: 01743 355770
www.hafrenwater.com
Title:| 1 in 100-year plus climate change event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Storm runoff calculation - Dunald Mill Hole Cave catchment

The Rational Method to give peak flow Q; is in the form:

Dunald Mill
Cave - Q, =278 CiA
catchment Where:
(o3 co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 A catchment area (Ha)
Area Ha 196.5
Climate change
(% rainfall 0 %
increase)
Ovutflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
) RUHOff, from * Climate change
Rainfall Dunald Mill Cave - factored into rainfall
Rainfall ** |  intensity catchment *® Total Runoff | Total Volume [intensity at this stage
Duration 2 year event
hours mm mm/hr /s /s m®
0.25 6.7 26.9 5139 5139 4625
0.5 9.1 18.2 3472 3472 6250
1 11.9 11.9 2275 2275 8191
2 16.6 8.3 1587 1587 11426
4 22.7 5.7 1087 1087 15652
6 27.1 4.5 864 864 18653
8 30.5 3.8 728 728 20973
12 35.6 3.0 567 567 24510
16 39.5 2.5 472 472 27188
20 42.6 2.1 407 407 29335
24 45.3 1.9 361 361 31152
28 47.6 1.7 325 325 32736
32 49.7 1.6 297 297 34174
36 51.6 1.4 274 274 35496
40 53.4 1.3 255 255 36735
44 55.1 1.3 239 239 37905
48 56.7 1.2 226 226 39020
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a t e r —— lssr?rt\irsgfymsmopshire SY1 1SB Tarmac Trading Ltd
environmental water menagon:lrg‘_r;‘t UK
Tel: 01743 355770
www.hafrenwater.com
Title:| 1 in 2-year event runoff rates and volumes for Dunald Mill Hole Cave Catchment
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Storm runoff calculation - Dunald Mill Hole Cave catchment

The Rational Method to give peak flow Q, is in the form:

Dunald Mill
Cave - Q,=2.78 CiA
catchment
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 A catchment area (Ha)
Area Ha 196.5
Climate change
(% rainfall 0 %
increase)
Oufflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
RUHOff, from * Climate change
Rainfall Dunald Mill Cave - factored into rainfall
Rainfall ** |  intensity catchment *® Total Runoff | Total Volume [intensity at this stage
Duration 10 year event
hours mm mm/hr /s /s m®
0.25 12.2 48.6 9300 9300 8370
0.5 16.5 33.0 6309 6309 11357
1 21.6 21.6 4128 4128 14860
2 27.8 13.9 2657 2657 19128
4 35.8 8.9 1711 1711 24634
6 41.3 6.9 1316 1316 28434
8 45.5 5.7 1086 1086 31290
12 51.6 4.3 823 823 35544
16 56.2 3.5 672 672 38689
20 59.9 3.0 572 572 41202
24 62.9 2.6 501 501 43308
28 65.6 2.3 448 448 45173
32 68.1 2.1 407 407 46866
36 70.4 2.0 374 374 48443
40 72.5 1.8 347 347 49922
44 74.6 1.7 324 324 51327
48 76.5 1.6 305 305 52662
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W a T e r - — lssf?rt\irsgjye,ishropshire SY1 1SB Tarmac Trading Ltd
environmental water managen:;_r’;t UK
Tel: 01743 355770
www.hafrenwater.com

Title:

1 in 10-year event runoff rates and volumes for Dunald Mill Hole Cave Catchment

Project:

Back Lane and Leapers Wood Quarries

[Date:

Sep-23




Storm runoff calculation - Dunald Mill Hole Cave catchment

Dunald Mill The Rational Method to give peak flow Q; is in the form:
Cave - Q,=2.78 CiA
catchment
Where:
C co-efficient of run-off (dimensionless)
Runoff i rainfall intensity (mm/hr)
Coefficient 0.35 A catchment area (Ha)
Area Ha 196.5
Climate change
(% rainfall 0 %
increase)
| Outflow rate - not used 0.0 /s |
| Groundwater seepage - not used 0.0 I/s |
** Obtained from FEH
website
RunOff‘from 3 Climate change
Rainfall Dunald Mill Cave - factored into rainfall
Rainfall *? intensity catchment *3 Total Runoff Total Volume [intensity at this stage
Duration 100 year event
hours mm mm/hr I/s 1/s m°
0.25 21.3 85.3 16305 16305 14675
0.5 29.6 59.3 11334 11334 20401
1 39.1 39.1 7478 7478 26919
2 49.9 25.0 4773 4773 34367
4 63.4 15.9 3032 3032 43666
6 71.9 12.0 2290 2290 49461
8 77.8 9.7 1858 1858 53522
12 85.9 7.2 1368 1368 59097
16 91.4 57 1092 1092 62904
20 95.5 4.8 913 913 65740
24 98.8 4.1 787 787 68025
28 101.6 3.6 694 694 69938
32 104.1 3.3 622 622 71666
36 106.4 3.0 565 565 73256
40 108.6 2.7 519 519 74749
44 110.7 2.5 481 481 76174
48 112.7 2.3 449 449 77537
BO'Eg'SS(T'hQTbgrS Client: Aggregate Industries UK Ltd
h af renw a-t er= [Sir?r'ei'sb;erye, Shropshire SY1 1SB Tarmac Trading Ltd
environmental water mar‘lager‘;;_r; UK
Tel: 01743 355770
www.hafrenwater.com
Title:[1 in 100-year event runoff rates and volumes for Dunald Mill Hole Cave Catchment
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Storm runoff calculation - Dunald Mill Hole Cave catchment

Dunald Mill
Cave -
catchment
Runoff
Coefficient 0.35
Area Ha 196.5
Climate change
(% rainfall 50 %
increase)
Outflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |

The Rational Method to give peak flow Q, is in the form:

Q, =278 CiA
Where:
(o] co-efficient of run-off (dimensionless)
i rainfall intensity (mm/hr)
A catchment area (Ha)

** Obtained from FEH
website
Runoff from * Climate change
Rainfall Dunald Mill Cave - factored into rainfall
Rainfall ** |  intensity catchment *® Total Runoff | Total Volume [intensity at this stage
Duration 100 year event
hours mm mm/hr I/s I/s m’
0.25 21.3 85.3 24458 24458 22012
0.5 29.6 59.3 17001 17001 30602
1 39.1 39.1 11216 11216 40379
2 49.9 25.0 7160 7160 51550
4 63.4 15.9 4549 4549 65499
6 71.9 12.0 3435 3435 74192
8 77.8 9.7 2788 2788 80283
12 85.9 7.2 2052 2052 88646
16 91.4 5.7 1638 1638 94356
20 95.5 4.8 1370 1370 98609
24 98.8 4.1 1181 1181 102037
28 101.6 3.6 1041 1041 104907
32 104.1 3.3 933 933 107499
36 106.4 3.0 848 848 109884
40 108.6 2.7 779 779 112124
44 110.7 2.5 721 721 114261
48 112.7 2.3 673 673 116306
:Z:gssizg;“bers Client: Aggregate Irjdus'fries UK Ltd
h afre n W a t e r = Shrewsbury, Shropshire SY1 1SB Tarmac Trading Ltd
environmental water management UK
Tel: 01743 355770
www.hafrenwater.com

Title:

1 in 100-year plus climate change event runoff rates and volumes for Dunald Mill Hole Cave Catchment

Project:

Back Lane and Leapers Wood Quarries

[Date:

Sep-23
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Incident rainfall storm runoff calculation - Restored Phase

Runoff
Coefficient
Area

Vegetated
restored Open water
quarry faces
0.35 1.00
Ha 7.5 68.0

Where:

Climate change

The Rational Method to give peak flow Q; is in the form:

Q, = 2.78 CiA

co-efficient of run-off (dimensionless)
rainfall intensity (mmv/hr)
catchment area (Ha)

(% rainfall 0 %
increase)
Oufflow rate - not used 0.0 /s |
Groundwater seepage - not used 0.0 I/s |
** Obtained from
FEH website
3 Climate change
factored into
Rainfall Runoff from Runoff from rainfall intensity at
Rainfall*? | intensity |vegetated area **| hardstanding **| Total Runoff | Total Volume [this stage
Duration 2 year event
hours mm mm/hr I/s I/s I/s m®
0.25 6.7 26.9 196 5081 5278 4750
0.5 9.1 18.2 133 3433 3565 6418
1 11.9 11.9 87 2250 2336 8411
2 16.6 8.3 61 1569 1630 11733
4 22.7 5.7 41 1075 1116 16073
6 27.1 4.5 33 854 887 19155
8 30.5 3.8 28 720 748 21537
12 35.6 3.0 22 561 583 25170
16 39.5 2.5 18 467 485 27919
20 42.6 2.1 16 403 418 30124
24 45.3 1.9 14 356 370 31990
28 47.6 1.7 12 321 333 33616
32 49.7 1.6 11 293 305 35093
36 51.6 1.4 10 271 281 36450
40 53.4 1.3 10 252 262 37723
44 55.1 1.3 9 237 246 38924
48 56.7 1.2 9 223 232 40069
Barkers Chambers Client: Aggregate Industries UK Ltd
h afre n W aT r e lssf?rt\irsgjye,ishropshire SY1 1SB Tarmac Trading Ltd
environmeantal water ma?agar:&;r:; ?;:01743 355770
www.hafrenwater.com
Title:| 1 in 2-year event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Incident rainfall storm runoff calculation - Restored Phase

The Rational Method to give peak flow Q; is in the form:

Vegetated
restored Open water Q,=2.78 CiA
quarry faces Where:
C co-efficient of run-off (dimensicnless)
i rainfall intensity (mm/hr)
Runoff Coefficient 0.35 1.00 A catchment area (Ha)
Area Ha 7.5 68.0
Climate change
(% rainfall 0 %
lincrease)
[ Outflow rate - not used 0.0 /s |
| Groundwater seepage - not used 0.0 /s |
* Obtained from
FEH website
3 Climate change
Runoff from factored into ¢
Rainfall vegetated area Runoff from rainfall infensity at
Rainfall *? intensity *3 hardstanding * | Total Runoff Total Volume  [this stage
Duration 10 year event
hours mm mm/hr I/s I/s I/s m>
0.25 12.2 48.6 355 2195 9550 8595
0.5 16.5 33.0 241 6238 6479 11662
1 21.6 21.6 158 4081 4239 15260
2 27.8 13.9 101 2627 2728 19642
4 35.8 8.9 65 1691 1757 25297
6 41.3 6.9 50 1302 1352 29199
8 45.5 5.7 41 1074 1116 32132
12 51.6 4.3 31 814 845 36500
16 56.2 3.5 26 664 690 39730
20 59.9 3.0 22 566 588 42310
24 62.9 2.6 19 496 515 44473
28 65.6 2.3 17 443 460 46388
32 68.1 2.1 16 402 418 48127
36 70.4 2.0 14 370 384 49746
40 72.5 1.8 13 343 356 51265
44 74.6 1.7 12 320 333 52707
48 76.5 1.6 12 301 313 54078
:Z;i::ssizgr‘be’s Client: Aggregate Ir'mdusfries UK Ltd
h afre n W an e r== Shrewsbury, Shropshire SY1 1SB Tarmac Trading Lid
environmental water management ?;:01743 355770
www.hafrenwater.com

Title:

1in 10-year plus climate change event runoff rates and volumes

Project:

Back Lane and Leapers Wood Quarries

[Date:

Sep-23




Incident rainfall storm runoff calculation - Restored Phase

Vegetated
restored
quarry faces

Open water

The Rational Method to give peak flow Q; is in the form:
Q,=2.78 CiA
Where:

co-efficient of run-off (dimensionless)
i rainfall intensity (mm/hr)

Runoff Coefficient 0.35 1.00 A catchment area (Ha)
Area Ha 7.5 68.0
Climate change
(% rainfall 0 %
lincrease)
[ Outflow rate - not used 0.0 I/s |
| Groundwater seepage - not used 0.0 /s |
** Obtained from
FEH website
*3 Climate change
Runoff from factored into ¢
Rainfall vegetated area Runoff from rainfall infensity at
Rainfall *? intfensity *3 hardstanding *3 | Total Runoff Total Volume  |this stage
Duration 100 year event
hours mm mm/hr I/s I/s I/s m>
0.25 21.3 85.3 622 16121 16744 15069
0.5 29.6 59.3 433 11206 11639 20950
1 39.1 39.1 285 7393 7679 27644
2 49.9 25.0 182 4719 4902 35291
4 63.4 15.9 116 2998 3114 44840
6 71.9 12.0 87 2264 2351 50792
8 77.8 9.7 71 1837 1908 54962
12 85.9 7.2 52 1353 1405 60687
16 921.4 5.7 42 1080 1121 64596
20 95.5 4.8 35 903 938 67508
24 98.8 4.1 30 778 809 69855
28 101.6 3.6 26 686 712 71819
32 104.1 3.3 24 615 639 73594
36 106.4 3.0 22 559 580 75226
40 108.6 2.7 20 513 533 76760
44 110.7 2.5 18 475 494 78223
48 112.7 2.3 17 444 461 79623
:Z;i::ssizgr‘be’s Client: Aggregate Industries UK Ltd
h afre n W an e r = Shrewsbury, Shropshire SY1 1SB Tarmac Trading Lid
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Incident rainfall storm runoff calculation - Restored Phase

Runoff Coefficient

Area Ha

Vegetated
restored
quarry faces

0.35
7.5

Open water

1.00
68.0

The Rational Method to give peak flow Q; is in the form:

Q,=2.78 CiA
Where:
C co-efficient of run-off (dimensionless)
i rainfall intensity (mm/hr)
A catchment area (Ha)

Climate change

(% rainfall 50 %
lincrease)
[ Outflow rate - not used 0.0 /s |
| Groundwater seepage - not used 0.0 /s |
** Obtained from
FEH website
3 Climate change
factored into
Rainfall Runoff from Runoff from rainfall intensity at
Rainfall *? infensity |vegetated area *3 hardstanding *3 | Total Runoff Total Volume  |this stage
Duration 100 year event
hours mm mm/hr I/s I/s I/s m>
0.25 21.3 85.3 933 24182 25115 22604
0.5 29.6 59.3 649 16809 17458 31425
1 39.1 39.1 428 11090 11518 41465
2 49.9 25.0 273 7079 7352 52937
4 63.4 15.9 174 4497 4671 67261
6 71.9 12.0 131 3396 3527 76188
8 77.8 9.7 106 2756 2863 82443
12 85.9 7.2 78 2029 2107 91031
16 921.4 5.7 63 1620 1682 96894
20 95.5 4.8 52 1354 1406 101262
24 98.8 4.1 45 1168 1213 104782
28 101.6 3.6 40 1029 1069 107729
32 104.1 3.3 36 923 958 110390
36 106.4 3.0 32 838 871 112839
40 108.6 2.7 30 770 800 115140
44 110.7 2.5 28 713 741 117335
48 112.7 2.3 26 665 691 119434
:O'Eefssfcmimbers Client: Aggregate Industries UK Ltd
arker dStree .
h afre n W an e r — Shrewsbury, Shropshire SY1 1SB Tarmac Trading Lid
environmental water menagen;e;t ?;:01743 355770
www.hafrenwater.com
Title:]1 in 100-year plus climate change event runoff rates and volumes
Project:|Back Lane and Leapers Wood Quarries [Date: Sep-23




Aggregate Industries UK Ltd
Back Lane Quarry FLOOD RISK ASSESSMENT

APPENDIX 3095/FRA/A7

Greenfield run-off
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Calculated by:

Site name: Leapers Wood/Back Lane

Site location: Carnforth

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

This is an estimation of the greenfield runoff rates that are used to meet normal best

practice criteria in line with Environment Agency guidance “Rainfall runoff management
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may

be

the basis for setting consents for the drainage of surface water runoff from sites.

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 75.5

Methodology

Qgar estimation method: Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics

Default Edited
SOIL type: 2 2
HOST class: N/A N/A
SPR/SPRHOST: 0.3 0.3
Hydrological characteristics

Default Edited
SAAR (mm): 137 1137
Hydrological region: 10 10
Growth curve factor 1 year: 0.87 0.87
Growth curve factor 30 years: 17 17
Growth curve factor 100 years: 208 208
Growth curve factor 200 years: 237 237
Greenfield runoff rates

Default Edited
Qgar (I/s): 23195  231.95
1in 1 year (I/s): 201.79 201.79
1in 30 years (I/s): 394.31 394.31
11in 100 year (I/s): 482 45 482.45
1in 200 years (I/s): 549.72 54972

Latitude: 54.11771° N
Longitude: 2.74673° W
Reference: 1592490029
Date:

May 26 2021 10:01

Notes

(1) Is Qgar < 2.0 l/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set at
2.0 I/s/ha.

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST = 0.37?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or

operational characteristics of any drainage scheme.





