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6.7 From IH 108 Table 7.1:

Curve 10: Q95(1) percentage of 10.0% is closest to Q95(1) of 10.7% given by soil

428.96 0.0425
303.93 0.0301
52.46 0.0052
21.25 0.0021
13.75 0.0014
10.00 0.0010
5.89 0.0006

Table 5: Flow duration

6.8 Flow duration curve is shown in Figure 8.
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Figure 8: Flow Duration Curve

6.9  The Q95(1) flow of 0.001 m3/s is too low to be run in the hydraulic model, and so a
Manning’s equation calculation has been undertaken on a typical cross section to
determine the typical water level. The typical cross section is shown in Figure 9.
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Figure 9: Typical cross section

6.10 Manning’s equation is as follows:

B AR?/3+[s
- n

where Q is flow, A is area of flow, R is hydraulic radius and S is gradient.

6.11 Using the average gradient of 0.025 and a Manning’s roughness coefficient of 0.06,
Manning’s equation yields:

__un
A= Reys

_0.01x0.06
©0.0112/34/0.025

A=0.008m3
6.12 The flow area of 0.008m3 corresponds to a depth in the typical channel cross section of

0.012m. Itis therefore recommended that the invert levels of surface water outfalls be set
at 300mm above this level.

HYDO68_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~20~



Land at Chipping Lane, Longridge "

Hydraulic Assessment BETTS HYDRC
CONSULTING ENGINEERS

7.0 CONCLUSIONS

6.1 The hydraulic assessment has indicated that peak water levels in the watercourses
remain largely within banks for events up to the 1% AEP plus climate change.

6.2 A thorough sensitivity analysis of key parameters has been undertaken and has shown
that the model results are not significantly affected by changes in those parameters.

6.3 A low flow analysis was undertaken to determine the Q95(1) flow. The Q95(1) flow was
calculated to be 0.001m3/s.

6.4 A Manning’s equation calculation provided a typical depth in the channel of 0.012m. It is

recommended that the invert levels of the surface water outfalls be set at 300mm above
the Q95(1) water level.
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APPENDIX A: LOCATION PLAN
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APPENDIX B: INDICATIVE PLANNING LAYOUT
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APPENDIX C: FEH CATCHMENT DATA & DESCRIPTIONS
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Higgin Brook catchment and catchment characteristics
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AREA 0.52 URBLOC1990 1.515
ALTBAR 115 C -0.025
ASPBAR 325 D1 0.40671
ASPVAR 0.65 D2 0.33211
BFIHOST 0.417 D3 0.41529
DPLBAR 077 E 0.29629
DPSBAR 223 F 2.45864
FARL 1 C(1km) -0.025
LDP 1.58 D1(1km) 0.404
PROPWET 0.51 D2(1km) 0.33
RMED-1H 10.5 D3(1 km) 0.417
RMED-1D 39.7 E(1km) 0.296
RMED-2D 51.6 F(1km) 2.453
SAAR 1200
SAAR4170 1137
SPRHOST 35.03
URBCONC1990 0.964
URBEXT1990 0.1643
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APPENDIXD: REVITALISED FLOOD HYDROGRAPH METHOD
OUTPUTS [PEAK FLOW ESTIMATES]
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Figure D.1 Sub-catchment A 1 in 5 year (20% AEP) flow hydrograph
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Figure D.2 Sub-catchment B 1 in 5 year (20% AEP) flow hydrograph
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Figure D.3 Sub-catchment C 1 in 5 year (20% AEP) flow hydrograph

Figure D.4 Sub-catchment A 1 in 30 year (3.3% AEP) flow hydrograph
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Figure D.5 Sub-catchment B 1 in 30 year (3.3% AEP) flow hydrograph
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Figure D.6 Sub-catchment C 1 in 30 year (3.3% AEP) flow hydrograph
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Figure D.7 Sub-catchment A 1 in 100 year (1% AEP) flow hydrograph

Figure D.8 Sub-catchment B 1 in 100 year (1% AEP) flow hydrograph
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Figure D.9 Sub-catchment C 1 in 100 year (1% AEP) flow hydrograph
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Figure D.9 Sub-catchment A 1 in 100 year (1% AEP) plus climate change flow hydrograph
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Figure D.9 Sub-catchment B 1 in 100 year (1% AEP) plus climate change flow hydrograph

Figure D.10 Sub-catchment C 1 in 100 year (1% AEP) plus climate change flow hydrograph
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APPENDIXE: ISIS OUTPUTS: EXISTING SCENARIO SCHEMATIC,
LONG-SECTION AND CROSS-SECTIONS
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———— WeximumSiage (118.09 mAD) 1% AEP+ okt hangs ——— Maximum Stags (116,08 mAD) 1% AE> ——— MsdmumBiage (110.02mAD) 3.9% AE — MadrumSiage (116,96 mAD) 20% AP [ )

Figure E.1 Peak levels at cross section CS01

— MeximmSige (11470 mAD) 20% AP ——— MexmumSage (114,64 mAD} 333% ASP ————— MeximumStage (114,08 mAD) 1% A ———— Maximum Bge (194,82 mAD] 1% AEP + ol change (] Bevettore G502

Figure E.2 Peak levels at cross section CS02
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———— MeximumSiage (11353 mAD) 1% AEP + olets hangs ——— Maximum Stage (11341 mAD) 1% AE® ———— Mdmum Bioge (11346 mAD) 3.33% AEP. — MaxiumSiage (11338 mAD) 20% AP [ )

Figure E.3 Peak levels at cross section CS03

— MeximmSige (11230 mAD) 0% AP ——— MexmumSage (11206 mAD) 333% ASP ————— MeximumStage (11260 mAD} 1% AP ———— Maximum Bage (11282 mAD] 1% AEP + ol change [SSn] Bevettore G504

Figure E.4 Peak levels at cross section CS04
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———— MexiumStage (11147 mAD) 1% AEP + oliets changs ——— Maxium Sage (11144 mAD) 1% AB® —— WemumBisge (1114 mAD) 3.3% AP — MaxiumSiage (111.35 mAD) 20% AP [ )

Figure E.5 Peak levels at cross section CS05

———— Maxiun 8tge (110 mAD) 1% AEP+ Chirae changs———— Maxirum 8tage (108.57 mAD) 1% AEP ————— ModmumBiage (109.52 MAD) 3:39% AB”  aximum S0 (100.0 mAD) 20% AFP [ Bovaton: G060

Figure E.6 Peak levels at cross section CS06
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—— Medmumiage (10857 mAD) 20% AR ———— Misdrum Btage (108,65 mAD) 3.37% AR ———— MadirumStage (106,06 mAD) 1% ASP> ———— Maximum Singe (1064 mAD) 1% AEP + e chenge [ES) Bevaton: CS07

Figure E.7 Peak levels at cross section CS07

— MimumSiage (10700 mAD) 0% AF — MeimumSioge (10791 mAD) 3.33% AFP ————— MosrumBiogo (107,66 mAD) 1% AFP ———— Muxirum Siage (107,67 mAD) 1% AEP+ okTere ohengo EEn] Fiveton: G508

Figure E.8 Peak levels at cross section CS08
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[ Wiohm Stage (107.62 mAD) 1% AE+ cha changs ——— Meximum age (107,50 mAD) 1% AB> Mo stage (107.5 mAD) 3.39% ABP  Maxmmsiage(107.20 mAD) 20% AP

Figure E.9 Peak levels at cross section CS09

——— Maxium Sage (108,96 MAD) 1% AB + Ok change ———— Maximum Stage (108,57 mAD) 1% AB® ————— Maxinum Sage (100.52 mAD) 3.35% ABF ————— Maxium Sege (10008 mAD) 0% AS ) Bevator G910

Figure E.10 Peak levels at cross section CS10
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— hemumSiags (10633 mAD) 20% ASP Ve Stage (10844 mAD) 3.59% ABP ———— WdmumSinge (108.49 mAD) 1% ABP ————— MaxiTumSiage (106.51 mAD) 1% AEP-+ cime change [ Bevaton: G511

Figure E.11 Peak levels at cross section CS11

 MaximmBigo (1056 mAD) 20% AB ——— MaxmmStago (10565 mAD) 335% ASP ———— MaximamStage {10815 mAD) 1% AS> ———— Maximum5tage {106.23 mAD) 1% AB>+ ol chang [n] Bevattore Co14.

Figure E.12 Peak levels at cross section CS14
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——— MeximumSiage (10023 mAD) 1% AEP+ cliafs changs — Mexdum Stage (108.15 mAD) 1% AB> ————— MdmumSiage (10564 mAD) 335% AEP — MaxiumSinge (106,59 mAD) 20% AE> [ Bovekn: G515

Figure E.13 Peak levels at cross section CS15

———— Maximum Sago (106:25 mAD) 1% AEP>+ ol change — Meximum Siago (106,22 mAD) 1% AB> ——— MaxdmmBtago (10519 mAD) 335% ASP  MaxmmBige(106.14 mAD) 20% AS> [ Bovaton: 510

Figure E.14 Peak levels at cross section CS16
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— hemumSiags (10381 mAD) 20% ASP ———— MedmmSiage (109.82 mAD) 3.35% AR ———— WdmumSige (103,94 mAD) 1% ABP> ————— MaxiTum Siage (103,65 AD) 1% AEP-+ cimro change (] Bevarkon: G517

Figure E.15 Peak levels at cross section CS17
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———— Maxirum Stage (10382 mAD) 1% AEP+ olmate ohange —— Maximum Sage (1038 mAD) 1% AP — MadmumBiage (103.45 mAD) 333% AP  MeirumSiage (1034 mAD) 20% AF> () Bovarkon: G316

Figure E.16 Peak levels at cross section CS18
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— MmmSiags (1094 mAD) 20% AS ————— MeodmmSiage (10945 mAD) 3.35% ASP. ———— MdmumSiage (1035 mAD) 1% AP ————— MaxiTum Siage (103,52 mAD) 1% AEP-+ cime change [Sn] Bevarkon: G519

Figure E.17 Peak levels at cross section CS19

————— Maxium Stage (103.14 mAD) 1% AEP+ olmate ohange ———— Maximum Stage (102.93 mAD) 1% AE> — MadmumBiage (102.55 mAD) 333% AP _ Maxirum3iage (10251 mAD) 20% AR () Bovarkon: G520

Figure E.18 Peak levels at cross section CS20
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— hemumSiags (10222mAD) 2% ASP ————— MeodmmSiage (10263 mAD) .35% AP ———— WdmumSinge (10264 mAD) 1% AB> ———— MeximumSiage (103.14 mAD) 1% AEP+ clmeo change [ Bevaton: 521

Figure E.19 Peak levels at cross section CS21

————— Maxium Stage (103.14 mAD) 1% AEF+ olmate ohangs ———— Maximum Stage (10243 mAD) 1% AE — MadmumBiage (102.68 mAD) 333% AP  MexirumSiage (1024 mAD) 20% AF> ) Bovarkon: G522

Figure E.20 Peak levels at cross section CS22
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— MmmSiags (1013 mAD) 20% AS ————— MeodmmSiage (101.3 mAD) 3.35% AR ———— WdmumSinge (10144 mAD) 1% ABP> ————— Maxirum Siage (101,45 mAD) 1% AEP-+ cimro change (] Bevarkon: G523

Figure E.21 Peak levels at cross section CS23

———— MaxirumStage (10130 mAD) 1% AE+ olmate ohangs ———— Maximum Stage (10136 mAD) 1% AE —— MdmumBiage (10131 mAD) 333% AP — Maxirum3iage (101,22 mAD) 20% AR () Bovarkon: G524

Figure E.22 Peak levels at cross section CS24
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— hmumSiags (10555 mAD) 20% ASP ————— MeodmmSiage (10583 mAD) 3.35% AR ———— WdmumSinge (106.03 mAD) 1% ABP> ————— MaxiTumSiage (106.13 mAD) 1% AEP-+ cimro change [Sn] Bevarkon: G525

Figure E.23 Peak levels at cross section CS25

———— MexiumSiage (10000 mAD) 1% AEF + clrets change ——— Maximum Sage (108.91 AD) 1% AB® —— Mdrum Bioge (106.70 mAD) 3.33% AP — MuxiumSiage (106,61 mAD) 20% AE> [

Figure E.24 Peak levels at cross section CS26
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——— MeximumSiage (10531 mAD) 1% AEP+ cliafs changs — Mexdum Stage (10527 mAD) 1% AB> ————— MdmumSiage (105.19 mAD) 335 AEP — MaxiumSinge (106,08 mAD) 20% AE> [ Bovatton: G527

Figure E.25 Peak levels at cross section CS27

————— Maxkum Stage (10481 mAD) 20% AR ————— Maxkium Stage (10405 MAD) 3.39% ABP ———— MaxdumSiage (10490 mAD) 1% AP ———— Maxinum Stage (104,22 mAD) 1% AEP + ciriwie change [ Bvakn: CS28

Figure E.26 Peak levels at cross section CS28
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———— Weximum Stage (104.4 mAD) 1% AEP+ clree chengs — Mesdimum Stage (104.34 mAD) 1% AEP ————— Madrum Stege (104.23 mAD) 335% ABP — MeximumShge (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 Sitage (104.35 mAD) 1% AEP + olie ohange [ Bevaton: CS30

Figure E.28 Peak levels at cross section CS30
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