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fesol Y 11596 116.02 116.06 116.10
JESOZN 11479 114.85 114.89 114.92
jeso3 T 11339 113.45 113,51 113.53
JCSOZN 11238 112.66 112.88 112.92
jesos e 11135 111.40 11145 111.47
JCSOEN 10989 109.92 109.97 110.00
[€S07 0 10837 108.65 109.08 109.40
NCSOBN 10786 107.91 107.95 107.97
cs09 107.26 107.50 107.59 107.62
NES10 N 106.88 106.92 106.97 106.99
feSiE 10639 106.44 106.49 106.51
MESIA 10560 105.85 106.15 106.23
[€S15 10558 105.84 106.15 106.23
N T 105.14 105.19 105.22 105.25
€17 10391 103.92 103.94 103.95
JESTENN 10340 10345 103.50 10353
[€s19 10340 103.45 103.50 103.53
JES20N 10281 102.88 102.93 103.15
fes21 e 10252 102.63 102.84 103.14
jes22 e 10241 102.58 102.83 103.14
fes23 e 10130 101.39 101.44 101.45
JES24 10122 101.31 10135 101.36
[ES25 . 10586 105.95 106.06 106.15
NES26A . 105.67 105.81 105.97 106.09
fes27 . 105.09 105.19 105.28 105.31
NES28N 10481 104.85 104.89 104.92
€S20 10414 104.24 104.34 104.41
NES30N 10399 104.14 104.28 104.36
essi 1 10363 103.72 103.81 103.86
JES3Z 10340 103.45 103.50 103.53

Table 4: Peak 20%, 3.3%, 1% and 0.1% AEP proposed water levels
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6.0 LOW FLOW ANALYSIS

6.1 In order to determine a typical water level above which to set the levels of the surface
water outfalls, a low flow analysis was undertaken in accordance with the Institute of
Hydrology Report number 108 (IH 108). The analysis included the soil HOST
classification, the UK Hydrometric Register and the Flood Estimation Handbook (FEH)
CD-ROM.

6.2  An extract from the soil HOST maps is shown in Figure 6, indicating that the soil
classification for the catchment is 711m.

SOIL ASSOCIATION MAP UNIT KEY

CJrviNGTON 2 5419

Well drained coarse loamy soils over rock.
[ saop mm

Slowly permeable ly waterlogged reddish fine loamy over clayey, fine loamy and clayey soils
[ sricKriELD 3 7139

Slowly p b lly waterfogged fine loamy fine loamy over clayey and clayey soils

Figure 6: Soil HOST map classification

6.3 The FEH CD-ROM gives the Catchment Area = 0.52km? and standard average annual
rainfall, SAAR = 1200mm. The FEH catchment is shown in Figure 7.
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Figure 7: FEH CD-ROM catchment

6.4 From UK Hydrometric Register River Hodder @ Hodder Place (Station Number 71008):
Potential evaporation, PE = 600mm
6.5 From Institute of Hydrology (IH) report 108, section 7.3.2:

Annual Average Runoff Depth (AARD) = SAAR - Losses
Losses =r x PE where r=1 for SAAR>= 850mm

AARD =1200 - 600
AARD = 600mm

Convert AARD to Mean Flow (MF)
MF = AARD x AREA x (3.17 x 10-5)
MF =600x0.52x3.17 x 10-5

MF = 0.0099 m3/s

6.6 From IH 108 Appendix 4

Soil type 711m gives the 95 percentile 1-day flow, Q95(1), of 10.7% of mean flow,
therefore

Q95(1) = MF x 10.7/100
Q95(1) = 0.0011 m3/s
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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.
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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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Rogerson’s
Farm

Longridge
Hall

Barnacre Road

Primary School D

Halfpenny Lane
Farm

0OS X (Eastings) 360073
0S Y (Northings) 437980
Nearest Post Code PR3 2NA

Lat (WGS84)  N53:50:12 (53.836529)
Long (WGS84)  W2:36:30 (-2.608205)
Lat,Long 53.836529,-2.608205

Nat Grid SD600379 / SD6007337980
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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
HYD068 CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~32~




Land at Chipping Lane, Longridge =

Hydraulic Assessment BETTS HYDRO
CONSULTING ENGINEERS

This page has been left intentionally blank

HYDO68_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~33~



Land at Chipping Lane, Longridge o
Hydraulic Assessment BETTS HYDRO

CONSULTING ENGINEERS

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+ olrts hangs ——— Maximum Stage (110,08 mAD) 1% AE® ——— MsdmumBiage (110.02mAD) 3.9% AE — MadrumSiege (116.96 mAD) 20% AP [ )

Figure E.1 Peak levels at cross section CS01

— MeximmSiage(114.70 mAD) 20% AP —— MexmumStage (114,64 mAD} 333% ASP ————— MeximumStage (114,08 mAD) 1% A ———— Maximum Bge (114,82 mAD] 1% AEP+ ol change (] Bevettore G502

Figure E.2 Peak levels at cross section CS02
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———— WeximumSiage (11353 mAD) 1% AEP + olets hangs ——— Mximum Stage (11341 mAD) 1% AE® ———— MsdrumBisge (11346 mAD) 3.33% AEP. — MaxiumSiage (11338 mAD) 20% A [ Beveton: G503

Figure E.3 Peak levels at cross section CS03

— MeximmSiage (11230 mAD) 0% AP —— MexmumStage (11200 mAD} 333% ASP ————— MeximumStage (11260 mAD} 1% AP ———— Maximum Bage {11262 mAD] 1% AEP + ol change [SSs] Bevettore G504

Figure E.4 Peak levels at cross section CS04
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———— MexiumStage (11147 mAD) 1% AEP + olets changs ———— Maxium Sage (11144 mAD) 1% AB® ——— WemumBisge (1114 mAD) 3.3% AP — MaxiumSiage (111.3 mAD) 20% AP [ )

Figure E.5 Peak levels at cross section CS05

———— Maxiun 8tge (110 mAD) 1% AEP+ Chiraie chenge——— Maxirum Stage (108,57 mAD) 1% AB” ———— ModmumBiage (109.52 mAD) 333% AB”  aximum Sage (100.0 mAD) 20% AFP [ Bovation: G060

Figure E.6 Peak levels at cross section CS06
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—— Medmumbiage (10857 mAD) 20% AR ————— Misdrum Btege (108,85 mAD) 333% AP ———— MadirumStage (106,06 mAD) 1% ASP> ———— Maximum Singe (1064 mAD) 1% AEP + clmee chenge [ES) Bevaton: CS07

Figure E.7 Peak levels at cross section CS07

_ MaimmStage (107.80 mAD) 1% AFF ——— MimumSitage (107.91 mAD) 333% AFP ————— Mdmum Sioge (107.96 mAD) 1% AFP ————— Muxirum Stage (107.97 mAD) 1% AEP+ okuris ohange [ Bevatin: 0308

Figure E.8 Peak levels at cross section CS08
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[ Wiohm Stage (107.62 mAD) 1% AE+ clrao changs ——— Meximum tage (107,50 mAD) 1% AB> Mo stage (1075 mAD) 339% ABP  Maxmmsiage (10720 mAD) 20% A

Figure E.9 Peak levels at cross section CS09

——— Maxium Sage (108,96 mAD) 1% AB+ ki ohisage ————— Maximum Stage (108,57 mAD) 1% AB® ————— Maxinum Sage (100.52 mAD) 3.35% ABF Wi Sege (10008 mAD) 0% AR ) Bevator G910

Figure E.10 Peak levels at cross section CS10
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— hemumSiags (10633 mAD) 20% ASP Ve Btage (10844 mAD) 3.59% AFP ———— WwdrumSinge (108.49 mAD) 1% AEP ———— Meximum Siage (106.51 mAD) 1% AEP+ clmeo change [ Bevaton: G511

Figure E.11 Peak levels at cross section CS11

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

Figure E.12 Peak levels at cross section CS14
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——— MeximumSiage (10023 mAD) 1% AEP+ cliafs changs — Mexdium dtage (108,15 mAD) 1% AB> ————— MdmumSiage (105,64 mAD) I35 AEP — MaxiumSinge (106,50 mAD) 20% AP [ Bovekn: G515

Figure E.13 Peak levels at cross section CS15

———— Mimum Sago (106:25 mAD) 1% AEP+ ol change —— Meximum Siago (106,22 mAD) 1% AB> ——— MaxdmmBtago (10519 mAD) 335% ASP  MaxmmBige (10614 mAD) 20% AS> [ Bovaton: G510

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

Figure E.15 Peak levels at cross section CS17
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———— 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: G316

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

Figure E.17 Peak levels at cross section CS19

————— MaxirumStage (103.14 mAD) 1% AEF+ okrats ohangs ——— Maximum Sage (102.53 mAD) 1% AE — MadmumBiage (102.85 mAD) 333% AP _ Maxirum3iage (10251 mAD) 20% AR () Bovarkon: G520

Figure E.18 Peak levels at cross section CS20
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Figure E.19 Peak levels at cross section CS21

————— Maxium Stage (103.14 mAD) 1% AEF+ olratn ohangs ——— Maximum Sage (10283 mAD) 1% AE> — MadmumBiage (102.58 mAD) 333% AP  Mexirum3iage (1024 mAD) 20% AF> ) Bovarkon: G522

Figure E.20 Peak levels at cross section CS22
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Figure E.21 Peak levels at cross section CS23

———— MaxirumStage (10130 mAD) 1% AE+ okatn ohangs ———— Maximum Sage (10136 mAD) 1% AE> —— MadmumBiage (10131 mAD) 333% AP — Mairum3iage (101.22 mAD) 20% AR () Bovarkon: G524

Figure E.22 Peak levels at cross section CS24
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