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WREXHAM ROAD, RHOSTYLLEN

TECHNICAL NOTE IN RELATION TO SURFACE WATER DRAINAGE

8" DECEMBER 2022

INTRODUCTION

Robert E Fry & Associates Ltd have been appointed by S G Estates Ltd., to undertake drainage design on the
above project.

The site was granted Outline Planning Permission (Code No. ESC P/2004/094) on 06.12.04 and this was
subsequently varied under Outline Planning Permission (Code No. ESC P/2008/1063) on 01.12.08. The Reserved
Matters Approval (Code No. ESC P/2007/0686) was approved on 01.07.10.

A Wrexham County Borough Council letter dated 05.07.13 confirms all pre-commencement planning conditions
have been discharged and this includes Condition 11 (Surface Water Drainage) and Condition 22 (Surface Water
Regulation) of the Outline Planning Permission (Code No. ESC P/2008/1063) and Condition 16 (Comprehensive
Site Drainage) of the Reserved Matters Approval (Code No. ESC P/2007/0686).

The details that were submitted to discharge the drainage conditions above are as follows:-

V-R5675.00/50/CL/120 Rev A,
V-R5675.00/50/CL/100 RevAl,
V-R5675.00/50/CL/101 Rev A4,
V-R5675.00/50/CL/102 Rev A4,
V-R5675.00/50/CL/103 Rev A1,
V-R5675.00/50/CL/104 RevA2,
V-R5675.00/50/CL/105 Rev A3,
V-R5675.00/50/CL/106 RevA3,
V-R5675.00/50/CL/107 Rev A3,
V-R5675.00/50/CL/108 Rev A4,
V-R5675.00/50/CL/109 Rev A4,
V-R5675.00/50/CL/110 Rev A4,
V-R5675.00/50/CL/111 Rev A2,
V-R5675.00/50/CL/113 Rev A1,
V-R5675.00/50/CL/114 Rev A1,
V-R5675.00/50/CL/115 Rev A,
V-R5675.00/50/CL/116 Rev A,
Soakaway test results.

Plot drainage
V-R5675.00/50/CL/112 Rev A,
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A short section of roadway on the site has been constructed and a Wrexham County Borough Council letter
dated 08.11.13 confirms ‘I have observed works on site and | am satisfied that these constitute works in the
course of the laying of a access track or roadway. Wrexham County Borough Council as local planning authority
is therefore satisfied that development has commenced in accordance with condition 4 of planning permission
P/2008/1063".

Part of this appointment is to review the existing surface water drainage information provided (i.e., the details
that were submitted to discharge Condition 11 (Surface Water Drainage) and Condition 22 (Surface Water
Regulation) of the Outline Planning Permission (Code No. ESC P/2008/1063) and Condition 16 (Comprehensive
Site Drainage) of the Reserved Matters Approval (Code No. ESC P/2007/0686)) along with recently completed
site investigation works to ascertain if surface water disposal by means of infiltration to the sub grade is a long-
term viable option i.e. as proposed by the submitted details to discharge the drainage planning conditions.

We have therefore undertaken a detailed review of the infiltration testing and results undertaken by others
and prepared composite plans entitled Infiltration Assessment 1 of 2 — Drawing Number 22094/101/1 Rev B
and Infiltration Assessment 2 of 2 — Drawing Number 22094/101/2 Rev B and these can be found in Appendix
A.

These plans tabulate the infiltration testing results with favourable results / areas shown in green and
unfavourable results / areas shown in red.

ASSESSMENT

The above plans show that of the 64 percolation tests undertaken only 13 returned favourable results,
amounting to only 20%, however, this 20% is spread out in small, isolated areas across the whole site.

Importantly, a number of tests were non BRE compliant, and we have undertaken basic soakaway calculations
and for a typical house / drive amounting to a paved area of 150 square metres, with a design return period of
100 years, climate change at 35%, a half drain time of less than 1440 minutes, infiltration through the sides only
and no predicted surface flooding and a figure of 125mm / hour is considered to be necessary for a satisfactory
soakaway performance. A significant number of the percolation test results had infiltration rates less than
125mm / hour.

We have also referred to the HR Wallingford UK SuDS web site which indicates the soil type at this location to
be type 4 (See Appendix B).

The WRAP (winter rainfall acceptance potential) for soil type 4 is LOW with a HIGH run off rate (See Appendix
C).

Further reference has also been made to the Cranfield University “Soilscapes” web site (See Appendix D).

This indicated that the site is underlain by “Slowly permeable seasonally wet slightly acidic but base-rich loamy
and clayey soils”

It also indicates that the subgrade will have impeded drainage.
This information is also reproduced on the following drawings which can be found in Appendix E:-

e Surface Water Drainage Strategy 1 of 2 — Drawing No.22094/105/1 Rev A
e Surface Water Drainage Strategy 2 of 2 — Drawing No.22094/105/2
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In addition to this, recently completed site investigations by this practice across the whole site also confirm the
above and our report will state the following:-

‘Assessment of the ground conditions present within the site in terms of sustainable urban drainage, confirms
the presence of topsoil generally overlying impermeable cohesive deposits with localised granular bands/ lenses
of sands and gravels recorded within the clay. As the granular deposits were not recorded within all of the trial
pits, the granular deposits represent localised deposits rather than widespread ground conditions. Therefore,
this proposed development is considered not suitable for the use of a soakaway system of surface water disposal.
It will be necessary for surface water to be disposed of utilising a traditional gravity drainage system.’

The draft trial hole and borehole logs and associated location plans can be found in Appendix F.

CONCLUSIONS

Based on the above it is our opinion that the use of an infiltration system for the surface water drainage on this
site will not provide a long-term surface water drainage solution, catering for current and worsening weather
events we are likely encounter during the lifetime of the development.

To this end we have prepared a more traditional drainage solution which is shown on the following drawings
which can be found in Appendix E:-

e Surface Water Drainage Strategy 1 of 2 — Drawing No.22094/105/1 Rev A
e Surface Water Drainage Strategy 2 of 2 — Drawing No.22094/105/2 Rev A

This surface water drainage design incorporates oversized pipes with flows restricted to the Qbar greenfield
figure of 34.67 litres/second as shown.

The attenuation system shown on these plans will cater for the 1 in 100-year return period event, with a 35%
climate change allowance.

Simulations on the system shown predict no surface flooding for the above events (please refer to the REFA /
Causeway Technologies Ltd surface water calculations in Appendix G).

The traditional surface water drainage design shown on the above drawings will be put forward for adoption
and future maintenance by Welsh Water under a Section 104 Agreement.

It is thus our opinion that the surface water drainage system we propose will offer a compliant system in line
with current guidance.

Geoff Hardman, B.Sc.
On behalf of Robert E Fry & Associates Ltd.

8" December 2022
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APPENDIX A

Infiltration Assessment 1 of 2 — Drawing Number 22094/101/1 Rev B
Infiltration Assessment 2 of 2 — Drawing Number 22094/101/2 Rev B



WREXHAM ROAD,RHOSTYLLEN - REVIEW OF INFILTRATION TESTING UNDERTAKEN ( BY OPUS)

TEST
SA TESTNO 1 TEST NO 2 TEST NO 3 COMMENTS
mm.hour mm.hour mm.hour
1 7.080 107-6 25.5 9.582 107-6 34.50 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
2 6.613 107-6 23.8 2.173 107-6 7.82 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
3 9.004 107-6 324 5.070 107-6 18.25 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
4 3.278 101-7 1.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
5 1.423 107-5 51.2 1.322 107-5 47.59 4.684 107-6 16.9 INFILTRATION <125mm / hr.
6 2.540 107-6 9.1 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
7 6.166 107-6 22.2 7.019 107-6 25.27 5.405 107-6 19.5 INFILTRATION <125mm / hr.
8 6.035 107-6 21.7 3.580 107-6 12.89 3.438 107-6 12.4 INFILTRATION <125mm / hr.
9 9.208 107-6 331 2.535 107-6 9.13 5.23 107-6 18.8 INFILTRATION <125mm / hr.
10 5.898 107-6 21.2 2.897 107-6 10.43 2.87 107-6 10.3 INFILTRATION <125mm / hr.
11 4.196 107-5 151.1 2.366 107-5 85.18 3.874 107-5 139.5 INFILTRATION <125mm / hr.
12 1.980 107-5 71.3 2.217 107-5 79.81 9.13 107-5 328.7 INFILTRATION <125mm / hr.
13 5.371 1074 1933.6 5.821 107-5 209.56 2.807 107-5 101.1 INFILTRATION <125mm / hr.
14 8.293 107-7 3.0 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
15 8.178 107-5 294.4 2.651 107-5 95.44 3.343 107-5 120.3 INFILTRATION <125mm / hr.
16 9.906 1074 3566.2 1.011 1074 363.96 1.197 107-4 430.9
17 1.118 10n-4 402.5 1.361 1074 489.96 1.152 1074 414.7
18 3.775 107-6 13.6 5.292 107-6 19.05 8.483 107-6 30.5 INFILTRATION <125mm / hr.
19 5.580 107-5 200.9 1.734 107-5 62.42 4.348 107-5 156.5 INFILTRATION <125mm / hr.
20 6.944 107-5 250.0 5.504 107-5 198.14 5.278 107-5 190.0
21 3.653 107-6 13.2 3.560 107-6 12.82 6.603 107-6 23.8 INFILTRATION <125mm / hr.
22 6.356 107-4 2288.2 4.172 10n-4 1501.92 2.976 107-4 1071.4
23 6.222 107-4 2239.9 1.918 1074 690.48 2.177 1074 783.7
24 9.708 107-6 34.9 2.166 107-5 77.98 1.512 107-5 54.4 INFILTRATION <125mm / hr.
25 1.669 107-4 600.8 2.060 10n-4 741.60 1.757 1074 632.5
26 2.247 107-6 8.1 2.305 107-6 8.30 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
27 2.783 107-5 100.2 8.980 107-6 32.33 1.576 107-5 56.7 INFILTRATION <125mm / hr.
28 1.395 107-5 50.2 2.469 101-5 88.88 3.655 107-5 131.6 INFILTRATION <125mm / hr.
29 1.148 107-4 413.3 6.518 107-5 234.65 8.202 107-5 295.3
30 2.043 107-4 735.5 1.542 1074 555.12 2.928 107-4 1054.1
31 NO TEST NO TEST NO TEST NON BRE COMPLIANT
32 NO TEST NO TEST NO TEST NON BRE COMPLIANT
WREXHAM ROAD,RHOSTYLLEN - REVIEW OF INFILTRATION TESTING UNDERTAKEN ( BY OPUS)
TEST
SA TESTNO 1 TEST NO 2 TEST NO 3 COMMENTS
mm.hour mm.hour mm.hour
33 3.815 107-6 13.7 6.261 107-6 22.54 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
34 8.669 107-6 31.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
35 7.758 107-5 279.3 8.441 107-5 303.88 9.669 107-5 348.1
36 9.884 107-6 35.6 4.857 107-6 17.49 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
37 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
38 1.090 107-6 3.9 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
39 4.752 107-6 17.1 3.169 107-6 11.41 7.042 107-6 25.4 INFILTRATION <125mm / hr.
40 NO TEST NO TEST NO TEST NON BRE COMPLIANT
41 8.618 107-6 31.0 1.575 107-5 56.70 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
42 3.135 101-4 1128.6 1.757 107-4 632.52 1.599 101-4 575.6
43 6.564 107-6 23.6 1.962 107-5 70.63 1.499 107-5 54.0 INFILTRATION <125mm / hr.
44 4.343 107-5 156.3 6.748 107-5 242.93 4.457 107-5 160.5
45 3.879 107-5 139.6 2.336 107-5 84.10 1.009 107-5 36.3 INFILTRATION <125mm / hr.
46 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
47 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
48 5.014 107-6 18.1 1.040 107-5 37.44 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
49 1.598 107-4 575.3 8.869 107-5 319.28 1.297 10n-4 466.9
50 1.829 107-5 65.8 2.145 107-6 7.72 2.773 107-6 10.0 INFILTRATION <125mm / hr.
51 1.636 107-6 5.9 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
52 3.358 107-6 12.1 4.122 107-6 14.84 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
53 2.456 107-5 88.4 3.496 107-6 12.59 3.288 107-6 11.8 INFILTRATION <125mm / hr.
54 4.083 107-6 14.7 4.041 107-6 14.55 8.644 107-6 311 INFILTRATION <125mm / hr.
55 1.734 1074 624.2 8.339 107-5 300.20 8.644 107-5 311.2
56 1.013 107-5 36.5 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
57 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
58 2.958 107-6 10.6 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
59 2.084 107-6 7.5 2.019 107-6 7.27 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
60 4.563 107-6 16.4 2.111 107-6 7.60 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
61 6.124 107-7 2.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
62 2.534 107-5 91.2 8.909 107-6 32.07 9.307 107-6 33.5 INFILTRATION <125mm / hr.
63 2.552 107-5 91.9 2.048 107-5 73.73 1.596 107-6 5.7 INFILTRATION <125mm / hr.
64 3.015 107-5 108.5 2.676 107-5 96.34 3.341 107-5 120.3 INFILTRATION <125mm / hr.
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WREXHAM ROAD,RHOSTYLLEN - REVIEW OF INFILTRATION TESTING UNDERTAKEN ( BY OPUS)
SA TESTNO 1 TEST NO 2 TEST NO 3 COMMENTS
mm.hour mm.hour mm.hour

1 7.080 107-6 25.5 9.582 107-6 34.50 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.

2 6.613 107-6 23.8 2.173 107-6 7.82 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.

3 9.004 107-6 324 5.070 107-6 18.25 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.

4 3.278 101-7 1.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.

5 1.423 107-5 51.2 1.322 107-5 47.59 4.684 107-6 16.9 INFILTRATION <125mm / hr.

6 2.540 107-6 9.1 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.

7 6.166 107-6 22.2 7.019 107-6 25.27 5.405 107-6 19.5 INFILTRATION <125mm / hr.

8 6.035 107-6 21.7 3.580 107-6 12.89 3.438 107-6 12.4 INFILTRATION <125mm / hr.

9 9.208 107-6 331 2.535 107-6 9.13 5.23 107-6 18.8 INFILTRATION <125mm / hr.

10 5.898 107-6 21.2 2.897 107-6 10.43 2.87 107-6 10.3 INFILTRATION <125mm / hr.

11 4.196 107-5 151.1 2.366 107-5 85.18 3.874 107-5 139.5 INFILTRATION <125mm / hr.

12 1.980 107-5 71.3 2.217 107-5 79.81 9.13 107-5 328.7 INFILTRATION <125mm / hr.

13 5.371 107-4 1933.6 5.821 107-5 209.56 2.807 107-5 101.1 INFILTRATION <125mm / hr.

14 8.293 107-7 3.0 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
15 8.178 107-5 294.4 2.651 107-5 95.44 3.343 107-5 120.3 INFILTRATION <125mm / hr.

16 9.906 1074 3566.2 1.011 1074 363.96 1.197 1074 430.9

17 1.118 107-4 402.5 1.361 1074 489.96 1.152 1074 414.7

18 3.775 107-6 13.6 5.292 107-6 19.05 8.483 107-6 30.5 INFILTRATION <125mm / hr.

19 5.580 107-5 200.9 1.734 107-5 62.42 4.348 107-5 156.5 INFILTRATION <125mm / hr.

20 6.944 107-5 250.0 5.504 107-5 198.14 5.278 107-5 190.0

21 3.653 107-6 13.2 3.560 107-6 12.82 6.603 107-6 23.8 INFILTRATION <125mm / hr.

22 6.356 1074 2288.2 4.172 10n-4 1501.92 2.976 107-4 1071.4

23 6.222 1074 2239.9 1.918 1074 690.48 2.177 1074 783.7

24 9.708 107-6 34.9 2.166 107-5 77.98 1.512 107-5 54.4 INFILTRATION <125mm / hr.

25 1.669 107-4 600.8 2.060 107-4 741.60 1.757 1074 632.5

26 2.247 107-6 8.1 2.305 107-6 8.30 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
27 2.783 107-5 100.2 8.980 107-6 32.33 1.576 107-5 56.7 INFILTRATION <125mm / hr.

28 1.395 107-5 50.2 2.469 107-5 88.88 3.655 107-5 131.6 INFILTRATION <125mm / hr.

29 1.148 107-4 413.3 6.518 107-5 234.65 8.202 107-5 295.3

30 2.043 1074 735.5 1.542 1074 555.12 2.928 107-4 1054.1

31 NO TEST NO TEST NO TEST NON BRE COMPLIANT

32 NO TEST NO TEST NO TEST NON BRE COMPLIANT

WREXHAM ROAD,RHOSTYLLEN - REVIEW OF INFILTRATION TESTING UNDERTAKEN ( BY OPUS)
TEST
SA TESTNO 1 TEST NO 2 TESTNO 3 COMMENTS
mm.hour mm.hour mm.hour

33 3.815 107-6 13.7 6.261 107-6 22.54 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
34 8.669 107-6 31.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
35 7.758 107-5 279.3 8.441 107-5 303.88 9.669 107-5 348.1
36 9.884 107-6 35.6 4.857 107-6 17.49 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
37 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
38 1.090 107-6 3.9 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
39 4.752 107-6 17.1 3.169 107-6 11.41 7.042 107-6 25.4 INFILTRATION <125mm / hr.
40 NO TEST NO TEST NO TEST NON BRE COMPLIANT
41 8.618 107-6 31.0 1.575 107-5 56.70 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
42 3.135 1074 1128.6 1.757 107-4 632.52 1.599 1074 575.6
43 6.564 107-6 23.6 1.962 107-5 70.63 1.499 107-5 54.0 INFILTRATION <125mm / hr.
44 4.343 107-5 156.3 6.748 107-5 242.93 4.457 107-5 160.5
45 3.879 107-5 139.6 2.336 107-5 84.10 1.009 107-5 36.3 INFILTRATION <125mm / hr.
46 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
47 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
48 5.014 107-6 18.1 1.040 107-5 37.44 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
49 1.598 107-4 575.3 8.869 107-5 319.28 1.297 1074 466.9
50 1.829 107-5 65.8 2.145 107-6 7.72 2.773 107-6 10.0 INFILTRATION <125mm / hr.
51 1.636 107-6 5.9 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
52 3.358 107-6 12.1 4.122 107-6 14.84 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
53 2.456 107-5 88.4 3.496 107-6 12.59 3.288 107-6 11.8 INFILTRATION <125mm / hr.
54 4.083 107-6 14.7 4.041 107-6 14.55 8.644 107-6 31.1 INFILTRATION <125mm / hr.
55 1.734 107-4 624.2 8.339 107-5 300.20 8.644 107-5 311.2
56 1.013 107-5 36.5 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
57 NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NO TEST GROUND WATER FLOW NON BRE COMPLIANT
58 2.958 107-6 10.6 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
59 2.084 107-6 7.5 2.019 107-6 7.27 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
60 4.563 107-6 16.4 2,111 107-6 7.60 NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
61 6.124 107-7 2.2 NO TEST NO TEST NON BRE COMPLIANT & INFILTRATION <125mm / hr.
62 2.534 107-5 91.2 8.909 107-6 32.07 9.307 107-6 335 INFILTRATION <125mm / hr.
63 2.552 107-5 91.9 2.048 107-5 73.73 1.596 107-6 5.7 INFILTRATION <125mm / hr.
64 3.015 107-5 108.5 2.676 107-5 96.34 3.341 107-5 120.3 INFILTRATION <125mm / hr.
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APPENDIX B

HR Wallingford UK SuDS Greenfield Runoff Rate Estimation



Z HR Wallingford Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by:  Geoff Hardman Site Details

) Latitude: 53.03045° N
Site name: WREXHAM RD

) . Longitude: 3.02001° W
Site location: RHOSTYLLEN
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”, Reference: 3754639765
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 Date: Jul 14 2022 08:33

drainage of surface water runoff from sites.

Runoff estimation approach [1H124

Site characteristics Notes

Total site area (ha): 6.17 (1) 1sQ < 2.0 I/s/ha?
BAR < 2. ‘

Methodology
Qgar estimation method:  Calculate from SPR and SAAR When Qgag is < 2.0 I/s/ha then limiting discharge rates are set
SPR estimation method:  Calculate from SOIL type at2.0 Vs/ha.
Soil characteristics Default Edited
SOIL type: 4 4 (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: 0.47 0.47 usually set at 5.0 I/s if blockage from vegetation and other
Hydrological characteristics Default Edited materials is possible. .LO\{VGF consent flow ra.tes may belset
where the blockage risk is addressed by using appropriate
SAAR (mm): 797 797 drainage elements.
Hydrological region: 9 9
(3) Is SPR/SPRHOST < 0.3?
Growth curve factor 1 year: 0.88 0.88
Growth curve factor 30 years: 1.78 1.78 Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: 2,18 2.18 preferred for disposal of surface water runoff.
Growth curve factor 200 years: 2.46 2.46

Greenfield runoff rates Default Edited
Qgar (/s): 34.67 34.67
1in 1 year (/s): 30.51 30.51
1in 30 years (I/s): 61.72 61.72
1in 100 year (I/s): 75.59 75.59
1in 200 years (I/s): 85.29 85.29

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 C

Winter Rainfall Acceptance Potential (WRAP)



Soil Class  WRAP Runoff S0IL
1 Very high Very low 0.15
2 High Lowr 0.30
3 Moderate Moderate 0.40
4 Low High 0.45
5 Very low Very high 0.50
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APPENDIX D

Cranfield University Soilscapes Map
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Developed by Cranfield University and sponsored by DEFRA
For more detailed soil information vist Soil Sife Reporter  For soils education visit soibnet.com

LandIS

Legend

Search

Soil information

Soilscape 1&:
Slowly permeable seasonally wetl
slightty acid but base-rich lcamy and

clayey soils

Texture:
Loamy and clayey

e

Coverage:
England: 199% VWales: Z2.4%
England & Wales: 17.5%

Selected area:
39 Skme

Drainage:
Impeded drainage

Fertility:
Moderate

»»rs

Habitat=s:

seasonally wet pastures and
woodlands

Landcover:
tarassland and arable some
woodland

Carbon:
Low
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APPENDIX E

Surface Water Drainage Strategy 1 of 2 — Drawing Number 22094/105/1 Rev A

Surface Water Drainage Strategy 2 of 2 — Drawing Number 22094/105/2
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