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TECHNICAL NOTE

ARDENT

SITE: Land at Summer Lane, Pagham

1. INTRODUCTION

Ardent have been commissioned by Rogers Cory Partnership Ltd (RCP) on behalf of
Drew Smith Group to provide technical advice with respect to a Surface Water
Drainage Strategy and SuDS Statement in support of a Reserved Matters submission
for a proposed residential development located on Land to the north of Summer Lane,
Pagham at National Grid Reference SZ 889985 (refer to Figure 1 below).

Outline planning permission for the Site was granted under application reference
P/58/15/0UT. The Surface Water Drainage Strategy and SuDS Statement submitted
by RCP (report ref TRS/E4761/17424) was submitted as part of a reserved matters
application in June 2019.

The existing Site is divided into two separate parcels. Both are green field with the
eastern parcel consisting of open grassed fields and the western parcel being arable
farmland. The Site is bound to the east by residential properties on Sylvia Close and
Brooks End. To the north, the Site is curtailed by a ditch (hereby referred to as Ditch
A). To the north of Ditch A, is a recently constructed residential development (referred
to as the 'Crayfern’ site) to the south and west the Site is immediately bound by a
second ditch (Ditch B) and Summer Lane with open fields beyond. A third ditch arising
from the south, Ditch C, flows northwards towards the Site however it is not possible
to confirm whether Ditch C is connected to Ditch B or flows westwards, as no pipes
are identified on the topographic survey however this is likely to be the case (refer to
Appendix A).

The proposed development is for provision of 90 residential units and associated
access and open space.
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Figure 1: Site Location

It is understood that Arun District Council (ADC) have raised concerns with respect to
the proposed drainage strategy put forward to date. The strategy proposes to
discharge surface water from the eastern parcel towards Ditch A. Ditch A then conveys
flow westwards where a 525 mm diameter pipe will convey runoff into the drainage
network and SuDS system serving the western parcel. This drainage network then
discharges to Ditch B at a restricted rate equivalent to the existing greenfield run off
rate for the 1 in 100 year, 0.327 ha site i.e. 7.9 I/s. This is presented in the indicative
drainage layout in Appendix B.

ADC has requested confirmation that both Ditch A and Ditch B have capacity to convey
flows from both development parcels without increasing flood risk. It should be noted
that Ditch A also receives flows from the adjacent Crayfern site. This report aims to
demonstrate that both ditches have capacity to convey surface runoff from both
developments sustainably.
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2. DITCH A

Ardent have been provided with topographic survey data of both Ditch A and Ditch B.
This is provided in Appendix A. This survey identified two outfalls from the Crayfern
Site discharging to Ditch A. Details of the Crayfern drainage strategy are provided in
Appendix C. This drainage strategy confirms that two outfalls are present from the
Site and are designed to discharge to the ditch at a rate of 8.0 I/s and 4.6 |/s during
the 1 in 100 year plus 40% climate change scenario.

A review of the RCP drainage strategy shows that the maximum discharge from the
eastern parcel of the proposed development site is 22.8 I/s during the 1 in 100 year
scenario.

No other outfalls have been identified discharging to Ditch A. Ardent have also
reviewed topographic survey data and LIiDAR data for the surrounding areas and it is
considered that there is no other additional contributing catchment area to the Ditch
other than the two development sites. Therefore, the maximum anticipated discharge
to Ditch A equals 35.4 I/s.

Ardent have undertaken calculations to determine whether Ditch A has capacity to
convey this flow.

These calculations are based on the following equations:
O=A4V

Where:

Q = Flow (cubic metres per second)

A = Cross sectional area of the channel (metres squared)

V = Velocity of water (metres per second)

Velocity has been calculated adopting the Manning’s Formula empirical equation which
is as follows:

V= R2/3 S1/2
n
Where:
R = The hydraulic radius of the channel (metres)
S = The slope of the channel

n = The roughness of the channel (Manning’s ‘n’ roughness value)
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Therefore:
Q =4 R2/3 S]/Z

n

Ardent have reviewed the topographic data provided in Appendix A for two cross
sections towards the upstream (eastern) end of Ditch A. Assuming a 'V’ shaped
channel, a calculated gradient of 1:175, bank top width of 2.75 m and depth of 1.06
m and Manning’s ‘n’ value of 0.055, it was calculated that Ditch A has a minimum
capacity of 4.60 m3/s. Refer to Appendix D for details of Manning’s calculations.

Moving from east to west, the topographic data shows that the channel actually
becomes both wider and deeper and becomes more trapezoidal in shape. Therefore,
the carrying capacity of the ditch increases.

The drainage strategy prepared by RCP shows that a 525 mm diameter inlet pipe with
a gradient of 1:487 takes flow from the ditch and conveys into a basin within the
western parcel of the development. A review of the HR Wallingford Tables for Hydraulic
Design of Pipes, Sewers and Channels, 8™ edition (2006) shows that this pipe will
have a maximum capacity of 217 I/s and therefore also has capacity to convey flows
arising from both development sites. Extracts from the Wallingford Pipe Tables are
presented in Appendix D.
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3. DITCHB

As stated above, the western development receives flows from Ditch A via the 525mm
diameter inlet. The SuDS system on the western parcel manages surface water runoff
arising from impermeable surfaces here, as well as the additional incoming flow from
Ditch A, through permeable paving, attenuation basins and a swale as well as a two
flow control chambers. The network subsequently discharges to Ditch B in the south
west corner of the Site at a maximum rate of 7.9 I/s during the 1 in 100 year plus
40% climate change event.

The discharge point is approximately 7 m upstream of a 300 mm diameter, 6 m long
pipe intended to convey flow through an access point from Summer Lane to the arable
farmland.

Ardent have referred to the HR Wallingford Pipe Tables and Manning’s Empirical
Equation to determine the capacity of both the 300 mm diameter pipe and the ditch
upstream and downstream of this control structure.

These are shown in Table 1 below.

Table 1: Carrying capacity of Ditch B and 300 mm dia. pipe

Location Capacity
m3/s I/s
Ditch B - Upstream 2.64 2640
300 mm pipe 0.17 173
Ditch B - Downstream 4.58 4580

Table 1 shows that all three features have sufficient capacity to convey runoff from
the proposed development. However, Ardent have undertaken a hydrological
assessment to determine what volumes of runoff can be expected from the
surrounding areas that contribute to Ditch B.

Reviewing LIDAR data of the area, Ardent have determined a total catchment area of
catchment 0.38 km2 (assuming connectivity between Ditch C and Ditch B). Ditch C
was calculated to have a catchment area of 0.09 km=2. Refer to Figure 2 below.
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Figure 2: Ditch B catchment and drainage features

A comparison was undertaken to determine peak runoff rates from the surrounding
catchment looking at ReFH2 methods and Institute of Hydrology Report No 124
method (IoH124). The Flood Estimation Handbook (FEH) online resource was not able

delineate the catchment for Ditch B due to its size and flat topography. Therefore

catchment descriptors from a donor catchment less than 2.5 km away were utilised.
All descriptors were reviewed however it was only necessary to adjust the ‘area’

parameter as all other descriptors were appropriate.

The results of this comparison are shown in Table 2 below and are also presented in

Appendix E.
Table 2: Hydrological analysis
Catchment area Return Period Runoff (I/s)
Catchment ERETS
Event
km? Hectares loH124 | Summer | Winter
Ditch B 0.38 38 1in 100 344 200 130
+40% CC 482 280 182
Ditch C 0.09 9 1in 100 82 47 31
+40% CC 114 66 43

Based on the figures presented in Table 1 and Table 2 it can be seen that Ditch B
has sufficient capacity to accommodate flows both from the surrounding catchment
as well as the additional 7.9 I/s arising from the development.
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Furthermore, the 300 mm dia. pipe immediately downstream of the proposed outfall
to Ditch B has sufficient capacity to convey flows both from the development and
arising from the upstream catchment area of Ditch C in the 1 in 100 year plus 40%
climate change event. However, it should be acknowledged that a 300 mm diameter
could potentially be prone to blockage which could pose a potential flood risk.
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4. CONCLUSIONS

Ardent were commissioned by RCP Consulting to carry out on exercise to determine
the potential impact of a proposed SuDS strategy involving discharge to two
separate drainage ditches.

There was a potential concern that runoff arising from the proposed development
and an adjacent development may result in flooding.

However, Ardent have been able to demonstrate through a hydrological analysis as
well as use of the Manning’s Empirical Equation that the both Ditch A and Ditch B
have appropriate capacity to convey flows arising from both developments. The

proposed drainage strategy should therefore be considered appropriate and fit for
purpose.
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Appendix D
Hydraulic Calculations
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DITCH 1 (upstream)

x | v
0 5.26
2 4.53 5.6 XS1US
4.15 5.46 5.4 y = 0.4326x + 3.6649
5.2
5
2 4.53
4.15 5.46 4.8
4.6
2 4.53 4.4
3.68 5.26 0 ! ’ ’
4.15 5.46
Slope
Fall 1.14
Length 200
= 0.006
SA1/2 0.075
Manning's 'n’
n= 0.055

Hydraulic Radius

R 4.27
RA2/3 2.63
Area

Depth 0.73
Width 3.68
= 1.34
Flow

Q= 4.85 m3/s
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DITCH 1 (middle section)

X Y
0 5.4 XS2 - Middle
1.7 4.34 6.2
3 5.65
5.7
y =1.0077x + 2.6269
5.2
1.7 434 47
3 5.65
4.2
0 0.5 1 1.5 2 2.5
1.7 4.34
2.75 5.4
3 5.65
Slope
Fall 1.14
Length 200
= 0.00570
SA1/2 0.075
Manning's 'n’
n= 0.055

Hydraulic Radius

R 3.49
RA2/3 2.30
Area

Depth 1.06
Width 2.75
= 1.46
Flow

Q= 4.60 m3/s
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DITCH 1

(downstream)

X Y
0 5.26
2.7 3.75
4.95 5 5.5
5
2.7 3.75
45
0 5.26
4
0.4 5
2.7 3.75 35
4,95 5
Slope
Fall 1.14
Length 200
= 0.006
SA1/2 0.075
Manning's 'n’
n= 0.055

Hydraulic Radius

R
RA2/3

Area
Depth
Width

ARUN DISTRICT COUNCIL P/70/19/RES

5.18
2.99

1.25
4.55
2.84

11.69 m3/s

XS3 - DS

y =-0.5593x + 5.26



DITCH 2 (upstream of pipe)

X Y
c S XS1 - US of 300 mm dia pipe
1.6 2.89
3.75 4.28 7
4.2
0 3.48
1.6 2.89 27
3.75 4.28 -
3.2 \ /
0 3.48 -
1.6 2.89 2.7
2.51 3.48 0 1 2 3
3.75 4.28
Slope
Fall 0.06
Length 6.11
= 0.010
SA1/2 0.099
Manning's 'n’
n= 0.055

Hydraulic Radius

R 2.78
RA2/3 1.98
Area

Depth 0.59
Width 2.51
= 0.74
Flow

Q= 2.64 m3¥/s
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DITCH 2 (downstream of pipe)

X Y
0 3.3 . .
0.8 5 82 XS2 - DS of 300 mm dia pipe
3.9 3.63 3.7
0 33 3.5 y=0.2613x +2.611
0.8 2.82 33
3.9 3.63 -
0 3.3 2.9
0.8 2.82 5
2.63 3.3 0 1 2 3 4
3.9 3.63
Slope
Fall 0.54
Length 13.5
= 0.040
SA1/2 0.200
Manning's 'n’
n= 0.055

Hydraulic Radius

R 2.82
RA2/3 2.00
Area

Depth 0.48
Width 2.63
= 0.63
Flow

Q= 4.58 m3/s
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Ditch A

| 300 mm dia. pipe |
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A18

(p.3 of B)

Gradient

0-00100
1/ 1000
0-:00105
1/ 952
0-00110
1/ 909
0-00115
1/ 870
0-00120
1/ 833

000125
1/ 800
0-00130
1/ 769
0-00135
1/ 741
0-00140
1/ 714
0-00145
1/ 690

0-00150
1/ 667
0-00160
1/ 625
000170
1/ 588
0:00180
1/ 556
0-00190
1/ 528

0-00200
1/ 500
0-00210
1/ 476
0-00220
1/ 455
0-00230
1/ 435
0-00240
1/ 417

000250
1/ 400
0-00260
1/ 385
0-00270
1/ 370
0-00280
1/ 357
0-00290
1/ 345
0-00300
1/ 333

150
0-309
5:4531
0-316
5:5929
0-324
5-7294
0-332
5-8628
0-339
5-9934

0-346
6-1213
0-:353
6-2467
0-360
6-3697
0-367
6-4905
0-374
6-6092

0-381
67258
0-393
6:9535
0-406
71741
0-418
7-3884
0430
7-5969

0-441
7:8000
0-453
7-9981
0-464
81915
0-474
83806
0485
85657

0-495
8:7470
0-505
8-9247
0-515
9-0990
0-525
92701
0-534
94383
0-543
9-6035
077
V

ks = 0-60 mm

ARUN DISTRICT COUNCIL P/70/19/RES

k; = 0-60mm
S = 0-00100 to 0-00300

ie hydraulic gradjent

1in 1000 to 1 in 333

Water (or sewage) at 15°C;
full bore conditions.

(Equivalent) Pipe diameters in mm

200
0374
11:743
0-383
12043
0-393
12-335
0-402
12:621
0-411
12-900

0-419
13-174
0-428
13-443
0-436
13-706
0-445
13-965
0-453
14219

0-461
14-469
0476
14-956
0:491
15-429
0-506
15-888
0-520
16-334

0-534
16-769
0-547
17-193
0-560
17-607
0-573
18:012
0-586
18:408

0-598
18796
0610
19:176
0-622
19-549
0634
19-916
0-645
20-276
0-657
20-629
078

225
0-404
16-063
0-414
16-472
0-424
16:871
0-434
17-261
0444
17-643

0-453
18-017
0462
18-384
0471
18:743
0-480
19-096
0-489
19-443

0-498
19-784
0-514
20-450
0-531
21-094
0-546
21-721
0-562
22-330

0577
22:923
0591
23-502
0-605
24-068
0-619
24:620
0-633
25:161

0-646
25-690
0-659
26-210
0-672
26-719
0-685
27-219
0697
27-710
0-709
28-193
079

250
0433
21-251
0444
21-791
0-455
22-318
0-465
22-833
0-475
23-337

0-485
23831
0-495
24-315
0-505
24-790
0515
25257
0524
25715

0-533
26-165
0-551
27-044
0-568
27-895
0-585
28723
0-602
29-527

0617
30-311
0633
31-075
0-648
31-822
0-663
32-551
0-678
33265

0692
33-965
0-706
34-650
0720
35-323
0733
35-983
0-746
36-631
0-759
37-269
079

275
0-461
27-366
0-472
28-060
0-484
28737
0-495
29-400
0-506
30-048

0-517
30-683
0-527
31-306
0-537
31-917
0-547
32-516
0-557
33:105

0567
33-684
0-586
34-814
0-605
35-909
0-622
36-973
0-640
38-007

0-657
39-015
0-673
39-998
0-690
40-957
0-705
41-895
0-721
42-814

0736
43713
0-751
44-594
0-765
45-459
0-780
46308
0794
47141
0-807
47-961
079

300
0-488
34-464
0-500
35-337
0512
36-190
0524
37:023
0-535
37839

0547
38638
0-558
39-421
0-569
40-189
0-579
40-943
0-590
41-684

0600
42.412
0620
43-833
0-640
45211
0-659
46548
0677
47-849

0:695
49-116
0-712
50-352
0-729
51-559
0-746
52:739
0762
53-894

0-778
55-025
0-794
56-133
0-810
57-221
0-825
58-288
0-839
59-337
0-854
60-368
0-80

r(05)medial fOr half-full circular pipes.
S = 0-00100 to 0-00300

350
0-539
51-833
0-552
53-143
0-566
54-422
0-579
55673
0-591
56-897

0-604
58096
0616
59-271
0-628
60-424
0640
61-556
0651
62:668

0-663
63-761
0-685
65-893
0-706
67-960
0-727
69-967
0-748
71-919

0767
73-821
0-787
75:676
0-805
77-487
0-824
79-258
0-842
80990

0-859
82-687
0-877
84-351
0-894
85-983
0-910
87-584
0-927
89-158
0943
90-705
0-81

velogities in ms™!
discharges in litres/sec

375
0563
62-:207
0577
63:778
0-591
65-313
0-605
66-812
0-618
68-280

0-631
69-718
0-644
71-127
0657
72-509
0-669
73-866
0-681
75199

0-693
76510
0-716
79-067
0-738
81-545
0-760
83-952
0781
86-293

0-802
88-573
0-822
90-797
0-842
92-968
0-861
95-091
0-880
97-169

0-898
99-203
0916
101-20
0-934
103:15
0-951
105-07
0-968
106-96
0-985
108-82
0-81

400
0-587
73-776
0-602
75-638
0616
77-456
0-631
79-233
0644
80972

0658
82:676
0671

84346

0-684
85-984
0697
87-592
0710
89-172

0-722
90-724
0-748
93-754
0-769
96-691
0-792
99-543
0-814
102-32

0-836
10502
0-857
10765
0877
110-23
0-897
112:74
0917
115-20

0-936
117:62
0-955
119-98
0-973
122-30
0-991
124-57
1-009
126-81
1027
12901
0-81

450
0-633
100-69
0-649
103-23
0-665
105-70
0-680
108-13
0-695
110-50

0709
11282
0724
115-10
0738
117-33
0-751
119-52
0-765
12167

0778
123-79
0-804
127-92
0-829
131-92
0854
135-81
0-878
139-59

0-901
143:27
0923
146-86
0945
150-37
0-967
153-80
0-988
157-15

1009
160-44
1029
16366
1-049
166-82
1-068
169-92
1-088
172.96
1106
175-96
0-82

500

0677
132-95
0-694
136-30
0711
139-56
0-727
142-76
0-743
145-89

0-759
148-95
0774
151-95
0-789
154-89
0-804
157-78
0-818
160-62

0-832
163-41
0-860
168-86
0-887
17414
0913
179-26
0938
184-25

0-963
189-10
0-987
193-84
1-011
198:47
1:034
202-99
1-056
207-41

1-078
211:74
1100
215-99
1121
220-16
1-142
224-25
1-163
22826
1-183
232-21
083

525
0-698
151-20
0-716
155-00
0733
158-72
0750
162-35
0:766
165-90

0-782
16938
0798
172:79
0814
17614
0-829
179-42
0-844
182:65

0-858
185-82
0-887
192-01
0-915
198:01
0-942
203-84
0-968
209-51

0-993
215-03
1-018
22041
1-042
22567
1-066
230-81
1-089
235-83

1-112
24076
1-134
245-59
1:156
250-32
1-178
254-97
1-199
259:54
1-220
264-02
083

600
0-760
214-93
0-779
220-33
0-798
22561
0-816
23076
0-834
23581

0-851
240-75
0-869
245-59
0-885
250-34
0-902
255-00
'0-918
259-58

0-934
264-09
0-965
27287
0-995
281-39
1-024
28966
1-053
297-71

1-081
305-54
1-108
313-18
1-134
320-64
1:160
327-94
1-185
335-08

1210
342-07
1-234
348-92
1-258
355-64
1-281
362-24
1-304
36872
1-327
37509
0-84

630
0784
244-38
0-804
250-52
0-823
256-52
0-842
262-37
0-860
268-11

0-878
27372
0-896
279-23
0913
28463
0-930
289-93
0-947
295-13

0963
30025
0-995
310-24
1-026
319-92
1-056
329-31
1-086
33846

1114
347-36
1-142
356-05
1-169
364-53
1-196
372-82
1-222
380-93

1-247
388-87
1-272
396-66
1-297
404-30
1-321
411-80
1:345
419-16
1-368
426-41
084



A1 8 ke = 0-60 mm Water (or sewage) at 15°C;
S = 0-01000 to 0-03000 full bore conditions.
(p.5 of 6)
ie hydraulic gradient = velocities in ms ™"
1in 100 to 1 in 33:3 discharges in litres/sec
Gradient (Equivalent) Pipe diameters in mm

150 200 225 250 275 300 350 375 400 450 500 525 600 630
0-01000 1-008 1210 1-306 1-398  1-486 1-571 1733 1-810 1886 2:032 2171 2:239 2434 2509
1/ 100 17729 38018 51-924 68604 88246 111:03 166:72 19995 237:00 32312 42627 484-59 68817 782:20
0-01050 1-028 1240 1-339 1432 1523 1-610 1776 1855 1933 2082 2225 2294 2494 2572
1/ 95 18173 38968 53-220 70-315 90446 113-80 170-87 20493 242:90 331:16 43687 496-64 70527 80163
0-01100 1053 1270 1-370 1466 1559 1648 1-818 1899 1979 2182 2278 2349 2553 2632
1/ 91 18607 39-895 54-486 71986 92594 11650 174-92 20979 24865 339-00 44722 50840 72196 820-60
0-01150 1077 1299 1401 1-500 1-594 1-685 1-859 1943 2024 2-180 2329 2402 2611 2692
1/ 87 19031 40-802 55723 73620 94694 11914 17889 21454 25428 34667 457-33 519-90 73828 839-15
0-01200 1100 1-327 1432 1532 1629 1722 1900 1985 2:067 2227 2380 2454 2668 2750
1/ 83 19445 41689 56:934 75219 96:749 12172 18276 21919 25979 35418 46723 531-15 75425 857-30 I

0-01250 11283 1-355 1462 1564 1-663 1758 1839 2026 2110 2273 2429 2505 2723 2807
1/ 80 19:851 42558 58120 76-784 098-762 12426 186'56 22374 26519 36153 476:92 542-16 769-89 87507
001300 1-146 1-382 1491 1595 1-696 1793 1978 2066 2152 2318 2477 2554 2777 2863
1/ 77 20249 43410 59282 78319 10073 126:74 190-28 228-21 27047 36874 48643 552:96 78522 892-49
001350 1-168 1408 1-520 1626 1-729 1827 2016 2106 2194 2363 2525 2603 2:830 2918
1/ 74 20640 44245 60-422 79824 10267 12917 193-94 23259 27566 37581 49575 563-56 80026 909-58
0-01400 1190 1434 1548 1656 1761 1-861 2-053 2145 2234 2407 2571 2651 2:883 2972
1/ 71 21-023 45065 61-541 81302 10457 131-56 197-52 23688 280-75 38274 504-90 573-96 81502 92635
0-01450 1-211 1460 1575 1-686 1-792 1-894 2:090 2183 2274 2449 2617 2699 2934 3-025
1/ 69 21400 45871 62641 82753 106-44 13391 201-04 24110 28576 38956 51389 584-17 82952 942-83

0-01500 1-232 1-485 1603 1-715 1-823 1927 2126 2-221 2:3183 2492 2662 2745 2984 3-077
1/ 67 21770 46663 63721 84180 10827 13621 204-50 24525 290-67 39626 52272 594-21 84377 959-03

0-01600 1273 1-535 1656 1-772 1883 1991 2196 2294 2-389 2574 2750 2:835 3083 3-178

1/ 63 22492 48208 65830 86964 111:-85 14071 211-256 253-35 30027 40933 53996 613-81 87158 990-63 3
o-0t700 1-312 1582 1707 1-827 1-942 2052 2264 2365 2463 2653 2835 2923 3178 3276 g
1/ 59 23192 49706 67-874 89663 11532 14508 217-80 261-20 30956 422-00 55666 632-80 89853 1021-3 q
0-01800 1-351 1628 1757 1880 1-998 2112 2:330 2434 2535 27731 2918 3-008 3270 3372 g
1/ 56 23872 51160 69-858 92:283 118:69 149-31 224-15 26882 31859 434-30 57289 65123 92470 10510 g
001900 1-388 1-673 1-805 1932 2053 2171 2:394 2:501 2:606 2806 2998 3091 3360 3-464 E
1/ 53 24533 52574 71788 94831 12196 15343 230-34 27623 327-37 44627 58867 669-17 950-16 10799 g
0-02000 1425 1-717 1863 1982 2107 2227 2457 2566 2673 2879 3076 3-172 3448 3-555 é
1/ 50 25177 53952 73668 97-313 12515 15744 236-36 28345 33593 45792 60403 68663 97495 11081 |
2951 3153 3251 3534 3643 .‘:f

|

0-02100 1460 1760 1-899 2032 2160 2283 2518 2630 2740
1/ 47-6 25805 55295 75501 99734 12827 161:36 242:23 29048 34427 46929 61902 70367 99913 11356

002200 1495 1-802 1-944 2080 2211 2:337 2577 2692 2804 3020 3227 3327 3617 3729
1/ 455 26418 56-607 77292 10210 131-30 16518 247-96 297-36 352:41 480-39 633-66 720:30 10227 11624 i

0-02300 1529 1843 1988 2127 2-261 2-390 2636 2753 2868 3089 3300 3403 3699 3813 ! |
1/ 435 27017 57890 79042 10441 13427 16892 25357 30408 360-37 49124 64796 73657 10458 11886 |
0-02400 1-562 1-883 2:031 2173 2:310 2441 2693 2813 2930 3155 3371 3476 3779 3895
1/ 417 27604 59145 80754 106-67 13718 172:57 25905 31065 368-16 501-85 66196 752-48 10684 1214-3

002500 1-595 1922 2073 2218 2:358 2492 2748 2:871 2990 3221 3441 3548 3857 3976
1/ 400 28178 60-374 B82:432 108:88 140-03 17615 26442 317-09 37579 51225 67567 76806 10905 1239-4
002600 1626 1960 2115 2:262 2405 2542 2803 2928 3050 3285 3510 3619 3934 4055
1/ 385 28742 61578 84076 111-05 142:82 17966 26969 32341 38327 52244 68911 78333 11122 1264-1
002700 1658 1-998 2155 2:306 2:451 2-590 2-857 2:984 3-108 3348 3577 3688 4009 4-133
1/ 370 29294 62:760 85688 11318 14556 183-10 27485 32960 39061 53244 70229 79832 11335 12883 |
002800 1-688 2035 2195 2:348 2496 2638 2909 3039 3166 3409 3643 3756 4083 4209 |
1/ 857 29836 63-920 87:271 11527 14824 18648 27992 33568 39781 54225 71524 81303 1154-3 1312:0 {
0-02900 1719 2071 2:234 2390 2540 2685 2961 3-093 3222 3470 3707 3822 4155 4284 ‘
1/ 345 30369 65060 88826 11733 15088 189-80 28490 341-65 40489 551-89 72795 82747 11749 13353 !‘
003000 1748 2107 2272 2431 2584 2731 3012 3146 3277 3530 3771 3888 4226 4357 |
1/ 333 30892 66180 90-355 119-35 15348 193-06 28979 347-51 41184 561-37 74044 84167 11950 13582

077 079 079 080 08 080 081 082 08 08 083 083 084 084

Vi (05)medial for half-full circular pipes.

k@ﬁ&iﬁg‘mm‘m rrono@es= 0-01000 to 0-03000 |




Appendix E
Hydrological Analysis
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Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Z HR Waillingfﬂlfd

Calculated by:  John Easton Site Details

Site name: 196790 Latitude: 50.77994° N
Site location: Pagham Longitude: 0.74085° W
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 Reference: 3765018434
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 Date: Nov 04 2019 10:46

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

Runoff estimation approach IH124
Site characteristics Notes
Total site area (ha): 38
(1) Is Qgar < 2.0 l/s/ha?
Methodology

o ] When Qgar is < 2.0 I/s/ha then limiting discharge rates are set at
Qpar estimation method:  c4icyjate from SPR and SAAR 2.0 s/ha.

SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 3 3 (2) Are flow rates < 5.0 I/s?
HOST class:
N/A N/A Where flow rates are less than 5.0 I/s consent for discharge is
SPR/SPRHOST: 0.37 0.37 usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
Hydrological characteristics the blockage risk is addressed by using appropriate drainage
Default Edited elements.
SAAR (mm): 693 693
, , (3) Is SPR/SPRHOST = 0.3?
Hydrological region: 7 7
Growth curve factor 1 year: 0.85 0.85 Where groundwater levels are low enough the use of soakaways
Growth curve factor 30 years: 23 23 to avoid discharge offsite would normally be preferred for
: : disposal of surface water runoff.
Growth curve factor 100 years: 3.19 319
Growth curve factor 200 years: 3.74 374

Greenfield runoff rates
Default Edited

Qgar (I/s): 107.89 = 107.89
1in 1 year (I/s): 91.71 91.71
1in 30 years (I/s): 248.14 248.14
1in 100 year (l/s): 344 .17 344.17
1in 200 years (I/s): 403.5 403.5

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.
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Appendix

Catchment descriptors *

Name Value User-defined value used?
Area (km?2) 0.38 [0.69] Yes
ALTBAR 5 No
ASPBAR 106 No
ASPVAR 0.74 No
BFIHOST 0.69 No
DPLBAR (km) 0.64 No
DPSBAR (mkm-1) 3.8 No
FARL 1 No
LDP 1.52 No
PROPWET (mm) 0.34 No
RMED1H 9.3 No
RMED1D 32.1 No
RMED2D 40.4 No
SAAR (mm) 694 No
SAAR4170 (mm) 732 No
SPRHOST 29.84 No
Urbext2000 0.05 [0] Yes
Urbext1990 0 No
URBCONC 0 No
URBLOC 0 No
DDF parameter C -0.03 No
DDF parameter D1 0.4 No
DDF parameter D2 0.26 No
DDF parameter D3 0.39 No
DDF parameter E 0.31 No
DDF parameter F 2.28 No
DDF parameter C (1km grid value) -0.03 No
DDF parameter D1 (1km grid value) 0.4 No
DDF parameter D2 (1km grid value) 0.26 No
DDF parameter D3 (1km grid value) 0.4 No
DDF parameter E (1km grid value) 0.31 No
DDF parameter F (1km grid value) 2.28 No

Values in square brackets are the original values loaded from the FEH Web Service or FEH CD-ROM
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UK Design Flood Estimation

Generated on 03 December 2019 13:53:44 by JEaston
Printed from the ReFH2 Flood Modelling software package, version 3.0.7257.24553

Summary of estimate using the Flood Estimation Handbook revitalised flood
hydrograph method (ReFH2)

Site details Checksum: 48F4-3477
Site name: FEH_Catchment_Descriptors_486650_98250

Easting: 486650

Northing: 98250

Country: England, Wales or Northern Ireland

Catchment Area (km?): 0.38 [0.69]*

Using plot scale calculations: No

Model: ReFH2.2

Site description: None

Model run: 100 year

Summary of results

Rainfall - FEH 2013 model 62.67 Total runoff (ML): 4.09

(mm):

Total Rainfall (mm): 60.82 Total flow (ML): 10.35

Peak Rainfall (mm): 18.81 Peak flow (m?¥/s): 0.20
Parameters

Where the user has overriden a system-generated value, this original value is shown in square brackets after the

value used.

* Indicates that the user locked the duration/timestep

Rainfall parameters (Rainfall - FEH 2013 model)

Name Value User-defined?
Duration (hh:mm:ss) 05:30:00 No
Timestep (hh:mm:ss) 00:30:00 No
SCF (Seasonal correction factor) 0.99 No
ARF (Areal reduction factor) 0.98 No
Seasonality Summer [Winter] Yes

Loss model parameters

Name Value User-defined?
Cini (mm) 79.96 No
Cmax (mm) 672.6 No
Use alpha correction factor No No
Alpha correction factor n/a No
Use seasonal Clni for equations No [Yes] Yes

Routing model parameters

Page 1 of 8
Printed from the ReFH2 Flood Modelling software package, version 3.0.7257.24553
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UK Design Flood Estimation

Generated on 03 December 2019 13:51:36 by JEaston
Printed from the ReFH2 Flood Modelling software package, version 3.0.7257.24553

Summary of estimate using the Flood Estimation Handbook revitalised flood
hydrograph method (ReFH2)

Site details Checksum: 6621-57C4
Site name: FEH_Catchment_Descriptors_486650_98250

Easting: 486650

Northing: 98250

Country: England, Wales or Northern Ireland

Catchment Area (km?): 0.38 [0.69]*

Using plot scale calculations: No

Model: ReFH2.2

Site description: None

Model run: 100 year

Summary of results

Rainfall - FEH 2013 model 62.67 Total runoff (ML): 2.65

(mm):

Total Rainfall (mm): 42.62 Total flow (ML): 6.68

Peak Rainfall (mm): 9.68 Peak flow (m?¥/s): 0.13
Parameters

Where the user has overriden a system-generated value, this original value is shown in square brackets after the

value used.

* Indicates that the user locked the duration/timestep

Rainfall parameters (Rainfall - FEH 2013 model)

Name Value User-defined?
Duration (hh:mm:ss) 05:30:00 No
Timestep (hh:mm:ss) 00:30:00 No
SCF (Seasonal correction factor) 0.69 No
ARF (Areal reduction factor) 0.98 No
Seasonality Winter No

Loss model parameters

Name Value User-defined?
Cini (mm) 79.96 No
Cmax (mm) 672.6 No
Use alpha correction factor No No
Alpha correction factor n/a No
Use seasonal Clni for equations No [Yes] Yes

Routing model parameters
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