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— hmumSiags (10555 mAD) 20% ASP ———— Medmumbiage (10583 mAD) 3.35% ASP. ———— WewdrumSinge (106.03 mAD) 1% ABP ————— MaxiTum Siage (106.13 mAD) 1% AEP-+ cimre change [ Bevarkon: G525

Figure E.23 Peak levels at cross section CS25

————— MexiumSiage (10000 mAD) 1% AEF + clrets change ——— Maximum Sage (100.91 mAD) 1% AB® —— MirumBioge (106.70 mAD) 3.33% AP — MuxiumSiage (106,61 mAD) 20% A [

Figure E.24 Peak levels at cross section CS26
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——— MeximumSiage (10531 mAD) 1% AEP+ cliafs change — Mexdmum dtage (10527 mAD) 1% AB> ————— MdmumSiage (105.19 mAD) I35 AEP — MaxiumSinge (106,08 mAD) 20% AE> [ Beovatkon: G527

Figure E.25 Peak levels at cross section CS27

————— Maxhum Stage (10481 mAD) 20% AR ————— Maxkium Stage (10485 MAD) 3.39% ASP ———— MaxdumSiage (10490 mAD) 1% AP ————— Maxinum Stage (104,22 mAD) 1% AEP + ciriwie change [ Bwvakn: CS2

Figure E.26 Peak levels at cross section CS28
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———— Weximum Btage (104.4 mAD) 1% AEP+ cline chengs — Mesdimum Biage (104.34 mAD) 1% AEP ————— Madirum Stage (104.23 mAD) 335% ABP — MeximumSige (104.14 mAD) 20% AEP [ Bovettm: 0520

Figure E.27 Peak levels at cross section CS29
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_ MeximumStage (10399 mAD) 20% AFF ——— MimumStage (104.14 mAD) 3.33% AR ————— MadmumBiage {10427 mAD) 1% A ————— Maxirum Stage (104.35 mAD) 1% AEP + oimie ohange [ Bevaton: CS30

Figure E.28 Peak levels at cross section CS30
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— hemumSiags (10389 mAD) 20% ASP Ve Btage (10372 mAD) 3.59% AFP ———— WewdrumSinge (103,81 mAD) 1% ABP> ———— Mexium Siage (103.65 mAD) 1% AEP+ clmeo change [ Bevaton: CS31

Figure E.29 Peak levels at cross section CS31

———— Maxium Sitage (10342 mAD) 1% AEF+ okats ohangs ——— Maximum Sage (1038 mAD) 1% AP — MadmumBiage (103.45 mAD) 333% AP  MeirumSiage (1034 mAD) 20% AF> ) Bovarkon: G532

Figure E.30 Peak levels at cross section CS32
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Figure E.15 Long section CS01 to CS24
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Figure E.15 Long section CS25 to CS32
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Figure F.1 Peak levels at cross section CS01
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Figure F.2 Peak levels at cross section CS02
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Figure F.3 Peak levels at cross section CS03
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Figure F.4 Peak levels at cross section CS04
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Figure F.5 Peak levels at cross section CS05
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Figure F.6 Peak levels at cross section CS06
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Figure F.7 Peak levels at cross section CS07

—— MedmumStage (107.68 mAD) 20% A ————— Wxhum 5100 (10791 mAD) I39% AEP. ——— Medmumiage (10785 mAD) 1% AEP> ———— Meximum iage (107.57 mAD) 1% AEP + clmaie chenge [ Bovafion: G500

Figure F.8 Peak levels at cross section CS08
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————— Meuimum Stage (107.62 mAD) 1% AEP + Glaio chenge —— Maium 5160 (107.50 mAD) 1% ASP — WednmBup (075 mAD 3% AS — WedmmBixge (10725 mAD) 20% AP ‘Bovation: G508

Figure F.9 Peak levels at cross section CS09

———— Weirum Siage (108,68 mAD) 1% AEP + claio chenge — Meimum Siege (106.97 mAD) 1% AEP ————— WedmmBiago (10852 m AD) 333% AB> — WedmmBixge (10850 mAD) 20% A ) Bovathon: G510

Figure F.10 Peak levels at cross section CS101
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Figure F.11 Peak levels at cross section CS11
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Figure F.12 Peak levels at cross section CS14
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————— Meuimum Stage (108.23 mAD) 1% AEP + Gl chenge —— Mainum 51690 (106.15mAD) 1% AEP — WodmmBiago (10554 mAD) 339% A — WadmmBiage (10559 mAD) 20% AP ‘Bovation: 515

Figure F.13 Peak levels at cross section CS15

———— MesdmumBinge (105.25 mAD) 1% AE"+ Gl chenge — Meimum 9iege (10622 mAD) 1% AEP ————— Weodmum Biage (105,19 mAD) 333% AE” — VisdmumBtge (105,14 mAD) 20% AS" [ Bovalion: G318

Figure F.14 Peak levels at cross section CS16
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Figure F.16 Peak levels at cross section CS18
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Figure F.17 Peak levels at cross section CS19
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Figure F.18 Peak levels at cross section CS20
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Figure F.19 Peak levels at cross section CS21
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Figure F.20 Peak levels at cross section CS22
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Figure F.21 Peak levels at cross section CS23
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Figure F.22 Peak levels at cross section CS24
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[ MemumBiage (108.15 MAD) 1% AEF+ Gt Chengsl———— MAKITum 9108 (106.08 MAD) 1% AEP ————— Medmumengs (10685 MAD) 3.39% AB”  WsammEw0s (10585 MAD) 20% AE” [

Figure F.23 Peak levels at cross section CS25

— bemumBtage (10580 mAD) 20% A" ————— Medmum Btage (10581 mAD) 3 9% AF> ———— WestmumBige (105,57 mAD) 1% AS” ——— Mxium Sige (106.08 mAD) 1% AEP+ cime chengs ) Bevaton: CS26A

Figure F.24 Peak levels at cross section CS26
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Figure F.25 Peak levels at cross section CS27
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Figure F.26 Peak levels at cross section CS28
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Figure F.27 Peak levels at cross section CS29
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Figure F.28 Peak levels at cross section CS30
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Figure F.29 Peak levels at cross section CS31
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Figure F.30 Peak levels at cross section CS32
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Figure F.31 Long section CS01 to CS24
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Nesot Y 116064 116,095 0.031 116.033 -0.031 116.095 0.031
_ 114.892 114.920 0.028 114.858 -0.034 114.920 0.028
feso3 | 113506 113.530 0.024 113.471 -0.035 113528 0.022
_ 112.883 112.884 0.001 112.883 0.000 112,917 0.034
fesost | 111444 111478 0.034 111.421 -0.023 111474 0.030
NESOE 109972 109.996 0.024 109.942 -0.030 110.001 0.029
_ 109.077 109.080 0.003 109.069 -0.008 109.400 0.323
Reso8l Y 107.949 107.980 0.031 107.919 -0.030 107.973 0.024
Feso9 N 107590 107.591 0.001 107.589 -0.001 107.621 0.031
NEst0 106,966 106.989 0.023 106.935 -0.031 106.985 0.019
festi | 106487 106.487 0.000 106.485 -0.002 106.509 0.022
_ 106.154 106.158 0.004 106.152 -0.002 106.229 0.075
lests | 106152 106.155 0.003 106.150 -0.002 106.228 0.076
_ 105.222 105.249 0.027 105.195 -0.027 105.249 0.027
esiz | 103936 103.947 0.011 103.925 -0.011 103.947 0.011

103.496 103.524 0.028 103.467 -0.029 103.523 0.027
- 103.496 103.524 0.028 103.467 -0.029 103.523 0.027
NES200 102933 102.974 0.041 102.893 -0.040 103.143 0.210
_ 102.837 102.877 0.040 102.833 -0.004 103.137 0.300
Nes2z2 102827 102.866 0.039 102.829 0.002 103.136 0.309
Nes23 N 101440 101.468 0.028 101.405 -0.035 101.450 0.010
Nes2a N 101352 101389 0.037 101.304 -0.048 101361 0.009
fes2s | 106.028 106.052 0.024 106.000 -0.028 106.125 0.097
_ 105.911 105.911 0.000 105.911 0.000 106.059 0.148
Nes27 | 105274 105.288 0.014 105.267 -0.007 105.309 0.035
_ 104.893 104.929 0.036 104.852 -0.041 104.917 0.024
es29 | 104336 104.358 0.022 104.312 -0.024 104.399 0.063
_ 104.274 104.275 0.001 104.274 0.000 104.352 0.078
les3n | 103806 103.849 0.043 103.749 -0.057 103.851 0.045
NS 103496 103.524 0.028 103.467 -0.029 103.523 0.027
_ 0.043 -0.057 0.323
‘Mean 0.022 -0.021 0.073

Table G.1 Sensitivity analysis on 1 in 100 year peak water level
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APPENDIXH: NOTES OF LIMITATIONS

The data essentially comprised a study of available documented information from various
sources together with discussions with relevant authorities and other interested parties. There
may also be circumstances at the site that are not documented. The information reviewed is not
exhaustive and has been accepted in good faith as providing representative and true data
pertaining to site conditions. If additional information becomes available which might impact our
1 conclusions, we request the opportunity to review the information, reassess the potential
concerns and modify our opinion if warranted.

It should be noted that any risks identified in this report are perceived risks based on the available
information.

This report was prepared by Betts Hydro Ltd for the sole and exclusive use of the titled client in
response to particular instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

This document has been prepared for the titled project only and should any third party wish to
use or rely upon the contents of the report, written approval from Betts Associates Ltd must be
sought.

Betts Associates Ltd accepts no responsibility or liability for the consequences of this document

being used for the purpose other than that for which it was commissioned and for this document
to any other party other than the person by whom it was commissioned.
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Flood Risk Regulations 2009 — Preliminary Flood Risk Assessment
Lancashire Area Preliminary Appraisal Report

Lancashire PFRA Lancashire
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Figure 5.2 — Locally Agreed Surface Water Information
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_27-



Ribble Valley Borough Boundary

Main River (Centreline)
Flood Zone2  Jan 2009
Flood Zone3  Jan 2009
Reservoir (Impounding)
Flood Defences

Historic Flood Event

Flood Warning Area

MAP 1 RIBBLE VALLEY STRATEGIC FLOOD RISK ASSESSMENT
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Ribble Valley Borough Council. Licence 100018641 23 April 2009

Scale: 1:115000
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Greenfield runoff
estimation for sites

www.uksuds.com | Greenfield runoff tool

z HR Wallingford

Working with water

Calculated by: ~ Megan Berry Site coordinates

Site name: CHIPPINGS LANE Latitude:  53.83699° N

Site location: LONGRIDGE Longitude: 2.60329° W

This is an estimation of the greenfield runoff rate limits that are needed to meet normal

best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff Reference: 6489164

management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual,

C753 (Ciria, 2015). This information on greenfield runoff rates may be the basis for setting Date: 2018-11-07T12:58:15

consents for the drainage of surface water runoff from sites.

Methodology FEH Statistical
Site characteristics Notes:
Total site area (ha) 6.236 (1) 1s Qg < 2.0 I/s/ha?
Methodology
Qmed estimation method | Calculate from BFI and SAAR
BFI and SPR Specify BFI "
estimation method 228 A e (2) Are flow rates < 5.0 I/s?
HOST class 14
BFI/ BFIHOST 0.377
Qmed (I/s) 78.38
Qbar / Qmed 1.08

Carseeion Factor (3) Is SPR/SPRHOST < 0.3?

Hydrological characteristics Default  Edited
SAAR (mm) 1211 1211
Hydrological region 10 10
Growth curve factor: 1 year 0.87 0.87
Growth curve factor: 30 year 1.7 1.7
Growth curve factor: 100 year 2.08 2.08
[ o o o o o P Pt
I Greenfield runoff rates Default  Edited
: Qbar (I/s) 84.26 84.85
{ | 1in1year (I/s) 73.31 73.82
| | 1in 30 years (I/s) 143.24 |144.25
: 1 in 100 years (I/s) 17526  176.49
|
e o L T L

by HR Wallmgford the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or ¢ istics of any drai scheme.



SURFACE WATER RUN-OFF CALCULATION SHEET

Development

CHIPPINGS LANE, LONGRIDGE

7

Project No. HYD371
Revision 1.0 Completed by MB .
Date 05/12/2018 Checked by DK CONSULTING ENGINEERS
Areas Catchment Charateristics
Total Site 10.659|ha SAAR 1219{mm
Development Area (for SW Strategy) 6.236/ha BFI 0.377
Existing Impermeable 0.000(ha iy 19.3|mm/hr
Existing Impermeable (for SW Strategy) 0.000(ha i3 37.4|mm/hr
Existing Pervious 10.659|ha i100 48.2(mm/hr
Existing Pervious (for SW Strategy) 6.236|ha
Proposed Impermeable (total) 2.806|ha
Proposed Impermeable (domestic only) 2.806]ha
Run-off Rates Volumes
Pre-development Pre-development
Impermeable 1yr 0.0 I/s Impermeable 1yr 0.0 cu.m
30yr 0.0 I/s 100yr 0.0 cu.m
100yr 0.0 I/s Pervious 1yr 710.7|cu.m
50mm/hr 0.0 I/s 100yr! 2178.7|cu.m
Pervious 1yr 73.8|l/s Total lyr 710.7 cu.m
30yr 144.3|l/s 100yr  2178.7 cu.m
100yr 176.5|l/s
QBar 84.9]l/s
Total 1yr 73.8 I/s
30yr 1443 /s
100yr 176.5 I/s
Post-development
Impermeable (total} 1yr 150.2 I/s
30yr 291.3 I/s
100yr+CC 488.5 I/s
Quick storage Estimates |
low high  mean Imp. Area (ha) Max. Discharge (I/s) Rainfall CC
Return Period 1yr 117 290 204 2.806 84.9 FEH O
Return Period 30yr 515 853 684 2.806 84.9 FEH 0
Return Period 100yr+CC 989 1549 1269 2.806 84.9 FEH 20%
Return Period 100yr+CC 1113 1720 1417 2.806 84.9 FEH 30%
Return Period 100yr+CC 1240 1892 1566 2.806 84.9 FEH 40%
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Micro Drainage Network 2018.1

Rainfall profile

Storm duration (mins) 360

FEH Data
FEH Rainfall Version 2013
Site Location GB 360097 438896
Data Type Point
Peak Intensity (mm/hr) 48.210
Ave. Intensity (mm/hr) 12.298
Return Period (years) 100.0
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