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Hannah Buchanan

From: Hannah Buchanan

Sent: 22 November 2021 12:35

To: ‘Wastewater Developer Services'

Cc: Megan Berry

Subject: Pre-Planning Enquiry - Land off Chippings Lane, Longridge

Attachments: wastewater_predevelopment_enquiry (HB).pdf; HYD371 Surface Water Run-off Calcs

1.0.pdf; Preliminary Drainage Situation for UU .pdf; LOCATION PLAN.pdf

To whom it may concern,

We are currently preparing a Flood Risk Management Assessment and Drainage Management
Strategy to support a residential planning application on land off Chipping Lane in Longridge. As
part of the preparation, a drainage management strategy has been devised and at this stage
we are seeking to begin discussions with UU with regards to the proposed foul water: attached is
the pre-application advice form with supporting information as required.

Surface Water:

The primary method of discharging surface water in accordance with the national drainage
hierarchy should ideally be though infiltration; however Soakaway Testing has been
recommended to confirm onsite characteristics. Assuming infilfration does not work on the site,
the next approach would be to discharge to the nearest watercourse which has been located
crossing site (see drainage strategy attached). Detailed design will be required and full consents
to be obtained as the application progresses.

Foul Water:

Foul water flows generated by the development are proposed to connect to nearest the public
foul water sewer. Review of the UU sewer records identify there to be a foul water pumping
station onsite adjacent to the southern boundary. This pumping station has been accounted for
within the planning proposals and a public foul water sewer (375mm.dia) associated with the
pumping station has been identified onsite adjacent to the southern boundary. Due to the
existing land-use onsite, no existing foul water connections to the public sewer network are
present. Based on the proposals for the construction of up to 198no. residential units for Phase 2 &
3. the approximate peak foul water flows generated by the development are 9.21/s. This is based
on 4000 litres per dwelling per 24 hours; the guidance contained within Sewers for Adoption (SfA).

Phase 1 has a separate drainage management strategy as detailed in the approved supporting
FRA&DMS (REF: 3/2014/0764), which shows foul from this portion of development will outfall into
the foul water system located within Inglewhite Road to the south-east of Phase 1. The proposals
are therefore to connect into the nearest public foul water sewer onsite adjacent to the southern
boundary or divert flows from Phase 2 & 3 towards the pumping station within Phase 1, subject to
confirmation of capacity within this existing infrastructure, which ultimately connects into the
public sewer network within Inglewhite Road. Detailed design will be required to confirm feasibility
based on the topographic levels following further detailed investigation. At this stage however it is
understood that a pumped solution may be required based on the existing topographic levels
onsite.

We are ultimately seeking to identify United Utilities preferred points of connection(s) and to
confirm any constraints. It is acknowledged that considerable offsite work will likely be required to
achieve connection to the public sewer network. Hopefully the summary above and the
attached are of assistance and allow agreement in principle to be given, do not hesitate to
contact me on the details below should you require any further assistance.

1



Kind Regards,

Hannah Buchanan asc (Hons) GradCwem
Graduate Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041

hannahbuchanan@betts-associates.co.uk
www.betts-associates.co.uk
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ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information which is covered by legal, professional
or other privilege. If you are not the intfended addressee, you must not disclose, copy or take any action in reliance of this transmission. If you have
received this fransmission in error, please nofify us as soon as possible. All emails transmitted by Betts Associates, Betts Geo or Betts Hydro are virus
checked. This does not guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically transmitted
files. Electronic data does not constitute contract documentation. Use of the content of our files is at your own risk. You remain responsible for anything
produced using all or part of the data supplied.

Please consider the environment before printing this email
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Megan Berl_'z

From: Freedom of Information <CSSGFreedom@Ilancashire.gov.uk>
Sent: 02 November 2018 15:15

To: Megan Berry

Subject: Request for Information (945.1747)PH Acknowledgement

Dear Ms Berry

Request for Information Under the Freedom of Information Act (2000) We are writing to acknowledge receipt of
your enquiry of 31st October 2018, in which you request the disclosure of information.

We can confirm that your enquiry will now be assigned to an officer who will commence a search for the
information you require and they will respond in due course. The deadline date for issuing you with a full response is
28" November 2018. We will endeavour to provide a response well in advance of this date, however, should we
envisage any delays, or require more details from you, we will contact you immediately.

If you have any queries about the above, please do not hesitate to contact us, quoting ref. 945.1747.
Yours sincerely,

On Behalf of the Information Governance Team Lancashire County Council PO Box 78 County Hall Preston
PR1 8XJ

From: Suds

Sent: 02 November 2018 10:29

To: Freedom of Information <CSSGFreedom@Iancashire.gov.uk>
Subject: Historical Flood Information - Freedom of Information

Good morning,
Please see below a request for flooding information under the Freedom of Information Act.

We will start investigating the query but will await your response before we reply. | have logged
the query on HAMS under CRN0136238 but have had to log it as Chipping Road as Chipping
Lane is not showing on HAMS.

Regards

Helen Lord

Flood Risk Technical Support Officer
Community Services

Lancashire County Council

T: 01772 536275

W: www.lancashire.gov.uk

From: Megan Berry [mailto:meganberry@betts-associates.co.uk]
Sent: 31 October 2018 11:22

To: Suds <suds@lancashire.gov.uk>

Subject: Historical Flood Information - Freedom of Information

F.A.O Flood Risk, Drainage and/or Planning department



Please forward to the correct department/ office
To whom it may concern,
Chippings Lane, Longridge

Please could you confirm whether you have any information that you feel would be valuable to a Flood Risk
Assessment and Drainage Management Strategy for the site above (see location plan attached), including details of
historical flooding, predicted flood water levels and current drainage issues; this would be greatly appreciated. If
there are any specific requirements that you require in a scope of works for this site please can you advise at this
stage so that it can be fully incorporated into the proposals at an early stage.

Please do not hesitate to contact me on the details below to discuss further should you require additional
information or clarification.

Kind Regards

Megan Berry Bsc(Hons) GradCIWEM
Graduate Flood Risk Analyst

BETTS HYDRO

Specialists in Drainage and Flood Risk
Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY

CHESTER OFFICE - 01244 289041

meganberry@betts-associates.co.uk
www.betts-associates.co.uk
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This e-mail contains information intended for the addressee only.
It may be confidential and may be the subject of legal and/or professional privilege.
If you are not the addressee you are not authorised to disseminate, distribute, copy or use this e-mail or any attachment to it.

The content may be personal or contain personal opinions and unless specifically stated or followed up in writing, the content cannot be taken to form a
contract or to be an expression of the County Council's position.

Lancashire County Coungil reserves the right to monitor all incoming and outgoing email.

Lancashire County Council has taken reasonable steps to ensure that outgoing communications do not contain malicious software and it is your responsibility
to carry out any checks on this email before accepting the email and opening attachments.



Megan Berl_'x

From: Megan Berry

Sent: 31 October 2018 11:22

To: ‘contact@ribblevalley.gov.uk'

Subject: Historical Flooding Information - Freedom of Information
Attachments: LOCATION PLAN.pdf

F.A.O Flood Risk, Drainage and/or Planning department
Please forward to the correct department/ office

To whom it may concern,

Chippings Lane, Longridge

Please could you confirm whether you have any information that you feel would be valuable to a Flood Risk
Assessment and Drainage Management Strategy for the site above (see location plan attached), including details of
historical flooding, predicted flood water levels and current drainage issues; this would be greatly appreciated. If
there are any specific requirements that you require in a scope of works for this site please can you advise at this
stage so that it can be fully incorporated into the proposals at an early stage.

Please do not hesitate to contact me on the details below to discuss further should you require additional
information or clarification.

Kind Regards

Megan Berry Bsc(Hons) GradCIWEM
Graduate Flood Risk Analyst

BETTS HYDRO
Specialists in Drainage and Flood Risk

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
CHESTER OFFICE - 01244 289041

meganberry@betts-associates.co.uk
www.betts-associates.co.uk
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LOCATION PLAN

Chipping Lane, Longridge

0S X (Eastings) 360405

0OS Y (Northings) 437794

Nearest Post Code PR3 3HB

Lat (WGS84) N53:50:06 (53.834883)
Long (WGS84) W2:36:11 (-2.603137)
Lat,Long 53.834883,-2.603137

Nat Grid SD604377 / SD6040537794
mX -289779

mY 7104425
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SURVEY GRID AND LEVELS ARE DEFINED
UTLISING THE LEICA SWARTNET GNSS
NETWORK.

ONLY MANHOLES FOUND DURING THE S
SURVEY ARE INDCATED ON THIS PLAN.

“NeLEWHITE ROAD,
LONGRIDGE,
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Figure 1: Aerial Photograph of site (proposed development area edged in red)
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Figure 2: Indicative Planning Proposals
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Table 2: ReFH Peak Flow Estimates
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Figure 4: ISIS Model Schematic
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Figure 5: Proposed ISIS model schematic with new crossing
Table 3: Peak 20%, 3.3%, 1% and 0.1% AEP existing water levels
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Table 4: Peak 20%, 3.3%, 1% and 0.1% AEP proposed water levels
Figure 6: Soil HOST map classification
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Figure 7: FEH CD-ROM catchment
Table 5: Flow duration
Figure 8: Flow Duration Curve
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AEP Annual Exceedance Probability mAOD | Metres Above Ordnance Datum
BGL Below Ground Level NGR National Grid Reference
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FEH Flood Estimation Handbook PFRA | Preliminary Flood Risk Assessment
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FZ Flood Zone SFRA | Strategic Flood Risk Assessment
Ha Hectare LCC Lancashire County Council
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1.0 EXISTING SITE SITUATION
1.1 The proposed development site is located on land at Chipping Lane, Longridge and is
directly accessed off Chipping Lane. The Ordnance Survey National Grid Reference (0S
NGR) for the site is Eastings 360073, Northings 437980 and the nearest postcode is PR3
2NA.
1.2 The proposed development area is edged in red Figure 1 (below). A location plan is

included Appendix A.

1.3

1.4

1.6

Figure 1: Aerial Photograph of site (proposed development area edged in red)

Two small watercourses enter the site from the south east and south west and flow in a
north westerly direction, leaving the site via 600mm diameter culvert outfall by Chipping
Lane north of the site.

The Environment Agency flood zone maps indicated that the site is entirely within Flood
Zone 1, implying that the site is at low risk of fluvial flooding.

From a flood risk perspective it was considered prudent to undertake a hydraulic
assessment of the watercourse to assess the peak water levels in the watercourse in both
the existing and the post development scenarios.

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~T
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2.0 DEVELOPMENT PROPOSALS

2.1 The initial proposals are a residential development within the red edge boundary
indicated in Figure 2 and in Appendix B.

Figure 2: Indicative Planning Proposals

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~8~
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3.0 CATCHMENT DESCRIPTORS

3.1 The Flood Estimation Handbook (FEH) CD-ROM provided catchment descriptors for
Higgin Brook upstream of a point north of the development site. Three smaller sub-
catchments (Sub A, Sub B and Sub C) upstream of the 600mm culvert were identified

using LiDAR data.

FEH catchment K-

Figure 3: Upstream Sub-catbhmerits

600mmdia | -~
culvert S

b & \ <

Watercourse

[

S M e

SN -

3.2 The FEH Catchment descriptors are summarised below and included in full in Appendix

C.

Important Catchment Descriptors: All sub-catchments

DPSBAR (m/km)
SAAR (mm)
FARL

BFIHOST
SPRHOST
PROPWET
URBEXT1990

223
1200
1.00
0.417
35.03
0.51
0.1643

Mean slope between nodes (m/km)

Standard annual average rainfall — 1961-1990

Flood attenuation due to reservoirs/lakes (no attenuation)
Baseflow index from Hydrology of Soil Types

Standard percentage runoff from soil types

Proportion of time catchment is wet

Urban extent in 1990 (essentially rural)

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~gw
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3.3 The areas for the sub-catchments were calculated using GIS and mean drainage path
length (DPLBAR) was calculated using formula 7.1 from the FEH Volume 5: Catchment
Descriptors as follows: DPLBAR = AREA%548, The sub-catchment areas and DPLBAR values
are shown in Table 1.

0.093 0.272
0.200 0.414
0.022 0.123

Table 1: Sub-catchment specific characteristics

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~10~
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4.0 HYDROLOGY

4.1 The Revitalised Flood Hydrograph (ReFH) method was applied for each sub-catchment
based on catchment descriptors. The URBEXT1999 <0.5 and BFIHOST<0.65 for all sub-
catchments, therefore the use of the ReFH method is appropriate.

4.2 This study has considered the 1 in 5 year (20% AEP), 1 in 30 year (3.3% AEP), 1 in 100
year (1% AEP) and the 1 in 100 year (1% AEP) plus climate change (CC) return period
flows in the watercourses.

4.3 These are considered to represent conservative flow estimates (i.e. adopts the
precautionary approach). The site is considered to be predominantly greenfield and the
catchment characteristics from the FEH CD-ROM were utilised. The peak flow estimates
are shown in Table 2 below. Full details are shown in Appendix D.

0.11 0.18 0.24 0.29

0.20 0.32 0.45 0.54

0.03 0.06 0.08 0.10
Table 2: ReFH Peak Flow Estimates

4.4 The critical storm duration for the largest sub-catchment (Sub B) was 1.065 hours. It was
assumed that the same storm would occur in all sub-catchments, as they are adjacent to
one another.

4.5 The full hydrographs for all sub-catchments in all return periods are shown in Figures D.1
to D.10 in Appendix D.

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~11~
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5.0 HYDRAULIC MODELLING

Model Details

5.1

5.2

5.3

An unsteady state 1D model of the watercourse was developed using ISIS for the existing
and the proposed development scenarios.

A topographical survey of the site and watercourse was undertaken and a 3D ground
model was generated. Cross sections through the watercourse were generated from the
ground model at locations shown in the model schematics shown in Figure 4. The cross
sections (Figures E.1 to E.30) and watercourse profile (Figure E.15) are included in
Appendix E.

The watercourse was modelled in the existing scenario for the 20%, 3.3%, 1% and 1%
plus climate change AEP events.

5.4

5.5

Dll‘r\ el o v {*‘ﬁ&\ﬁ

Figure 4: ISIS Model Schematic

Roughness coefficient allocation was based on aerial imagery. The watercourse channel
is straight with some vegetation and as such the channel was assigned a roughness
Manning’s n value of 0.04 (refer to photographs in Appendix H).

There are seven structures within the modelled reach of the watercourse:
4 no. 300mm diameter pipes;

1 no. 525mm diameter pipe;
1 no. 575mm diameter pipe;

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~12~
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1 no. 600mm diameter pipe.

Overtopping of the bridges has been modelled in 1-D using a spill unit.

Model Assumptions

5.7

5.8

The cross sections were generated from a 3D ground model and so the profile of the
channel may not be as true as if cross sections had been specifically surveyed. In some
cases, the top water level on the date of the survey may have been used as the bed level.
This approach is, however, conservative.

The diameters of pipes at cross sections 4, 9 and 15 have been assumed to be 300mm due
to surveyed information not being available.

Model Results

5.7

5.8

5.9

5.10

5.11

5.12

Existing Scenario

The hydraulic modelling results including longitudinal profile and cross sections
(including peak water levels) are included in Appendix E. Peak water levels for the 20%,
3.3%, 1% AEP and 1% AEP plus climate change events for the existing scenario are shown
in Table 3.

The results show that water levels remain in bank for most of the reach in all AEPs. The
peak water level is out of bank at the inlet to the 600mm diameter culvert.

Proposed Scenario

A 600mm diameter pipe, approximately 26m long, was inserted upstream of cross section
number 26 to simulate a proposed crossing. The location of the new crossing is shown in
Figure 5.

The hydraulic modelling results including longitudinal profiles and cross sections
(including peak water levels) are included in Appendix F. Peak water levels for the 20%,
3.3%, 1% AEP and 1% AEP plus climate change events for the existing scenario are shown
in Table 4.

Comparison of the existing and post development levels in the 1% AEP plus climate
change event shows that peak levels remain largely unchanged, although with some small
increases in places. The largest increase is of 27mm at cross section 26/26A, upstream of
the proposed new culvert. There is also an increase of 25mm at cross section 25. These
increases are relatively small and do not increase flood risk or the likelihood of
surcharging of surface water outfalls.

Sensitivity Testing

Sensitivity testing was carried out on certain key model parameters to determine the
effects on the simulated flows and water levels due to controlled changes in accordance
with best practice.

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~13~
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5.19
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The flow rate was increased by 20% and Manning’s n values (channel roughness) were
increased and decreased by 20%. These were all undertaken on the 1% AEP flow event
(refer to Appendix G for the full sensitivity analysis results).

The increase in Manning’s roughness coefficient, n, resulted in a mean increase in level of
0.022m and a maximum increase of 0.043m, occurring at cross section CS32 at the
confluence of sub-catchments A and B. Reducing roughness coefficient by 20% had the
effect of maximum decrease in water level of 0.057m. The mean effect was to reduce peak
water levels by 0.021m.

Increasing flow by 20% resulted in a mean increase in peak water level of 0.073m and a
maximum of 0.323m occurring at cross section CS07.

The sensitivity analysis has shown that water levels are not particularly sensitive to
changes in channel roughness, with all mean and maximum changes within +/- 0.057m.
When the 1% flow was increased by 20%, there were some isolated relatively large
increases in water level, the maximum being 0.323m. The mean change was 0.073m and
the change throughout most of the modelled reach was less than 0.100m.

The sensitivity due to these parameters should be taken into account when setting design
levels.

N S ¥ -

Figure 5: Proposed ISIS model schematic with new crossing
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fesol T 11596 116.02 116.06 116.10
NESOZIN 11479 114.85 114.89 114.92
eso3 11339 113.45 113,51 113.53
e Z 112.38 112.66 112.88 112.92
jesos T 11136 111.40 111.44 111.47
JCSOEE 10989 109.92 109.97 110.00
[€s07 " 10837 108.65 109.08 109.40
NESOBE 10786 107.91 107.95 107.97
FES09 I 107.26 107.51 107.59 107.62
NES10 . 106.88 106.92 106.97 106.99
JCSITE 106.39 106.44 106.49 106.51
JESTAE 10560 105.85 106.15 106.23
JES15 10558 105.84 106.15 106.23
JCSTENN 105.14 105.19 105.22 105.25
sz 10391 103.92 103.94 103.95
JCSIENN 10340 103.45 103.50 103.52
[€S19 10340 103.45 103.50 103.52
JES20N 102581 102.88 102.93 103.14
jes2i 10252 102.63 102.84 103.14
NES22 10240 102.58 102.83 103.14
[€s23 10130 101.39 101.44 101.45
jes24 e 10122 101.31 10135 101.36
FES250 N 10585 105.93 106.03 106.13
NES260 Y 105.61 105.76 105.91 106.06
fcs270 e 105.09 105.19 105.27 105.31
NES2ZENN 10481 104.85 104.89 104.92
€S20 10414 104.23 104.34 104.40
NES30N 10399 104.14 104.27 104.35
essi 1 10363 103.72 103.81 103.85
JES3Z 10340 103.45 103.50 103.52

Table 3: Peak 20%, 3.3%, 1% and 0.1% AEP existing water levels
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fesol T 11596 116.02 116.06 116.10
NESOZIN 11479 114.85 114.89 114.92
eso3 11339 113.45 113,51 113.53
e Z 112.38 112.66 112.88 112.92
jesos e 11135 111.40 11145 111.47
JCSOEE 10989 109.92 109.97 110.00
[€s07 Y 10837 108.65 109.08 109.40
NESOBE 10786 107.91 107.95 107.97
FES09 I 107.26 107.50 107.59 107.62
NES10 . 106.88 106.92 106.97 106.99
JCSITE 106.39 106.44 106.49 106.51
JESTAE 10560 105.85 106.15 106.23
JES15 10558 105.84 106.15 106.23
JCSTENN 105.14 105.19 105.22 105.25
sz 10391 103.92 103.94 103.95
JCSIENN 10340 103.45 103.50 103.53
[€S19 10340 103.45 103.50 103.53
JES20N 102581 102.88 102.93 103.15
jes2i 10252 102.63 102.84 103.14
jes22 e 10241 102.58 102.83 103.14
[€s23 10130 101.39 101.44 101.45
jes24 e 10122 101.31 10135 101.36
JES250 . 105.86 105.95 106.06 106.15
NES26A0 N 105.67 105.81 105.97 106.09
fcs270 e 105.09 105.19 105.28 105.31
NES2ZENN 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.
[ saLop 7im

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

Slowly p g iy gged 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?2 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.

0.0450
0.0400
0.0350
0.0300
0.0250
0.0200

Flow (m3/s)

0.0150
0.0100
0.0050

0.0000
0 20 40 60 80 100 120

Percentage Time Exceeded

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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1.8
1.6
14
1.2
1
0.8
0.6
0.4

0.2

0
0 0.5 1 15 2 2.5 3 3.5 4 4.5

Figure 9: Typical cross section

6.10 Manning’s equation is as follows:

_AR**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:

__Qn
A= R2/3V/S

_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. It is 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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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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360150 438450 [SD 60150 38450] Kilometres M
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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—— Tolalfow: Geichmanth__—— Basefow: CafchmentA__—— Drect runoff: CaicrreriA I Dosign Ralrel: CalchmentA 1 Net Raifal: Geichmorth.

Figure D.1 Sub-catchment A 1 in 5 year (20% AEP) flow hydrograph

/4

—— Tolslfiow: Cafohmertl —— Beasfiow: Colohmemt  —— Dreot un: Ot [ Dwsign Relned: CetoharfB] Nt Roklat: Ontotrants.

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

'—— Tolaifow: atohoniA__—— Bassfiow: CatohmeniA__——Orect runoft: CalorrrertA_ Dosign Renfe: GatchmantA ] Nt Reifel: OntchmantA

Figure D.4 Sub-catchment A 1 in 30 year (3.3% AEP) flow hydrograph

HYD068_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~37"



Land at Chipping Lane, Longridge f;
Hydraulic Assessment BETTS HYDRO

CONSULTING ENGINEERS

pd
/

7/

_7£

A

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.8 Sub-catchment B 1 in 100 year (1% AEP) flow hydrograph
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'—— Tolaifow: atohoniA__—— Bassfiow: CatohmeniA__——Orect runoft: CalorrrertA_ Dosign Renfe: GatchmantA ] Nt Reifel: OntchmantA

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

/4

| —— Tolaifiow: CutoheriC___—— Basefiow: CalchmeiC__—— Drect unlt: OuchmectC ‘Dosign Rea: "Net Retal: CutchmantC.

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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————— WexiumSioge (116,00 mAD) 1% AEF+ clrreée ohangs —— Meximum Stage (116,09 mAD) 1% AG® ———— MimumBiege (11602 mAD) 3.9% AR — Mmdrum Siege (116.96 mAD) 20% AS T Gwaton: G901

Figure E.1 Peak levels at cross section CS01

— WeimmSge (11478 mAD) 2% AS> ————— Wdum Sgo {11484 mAD} 339 AFP. ———— Wltmm Btago {11480 mAD} 1% AS> ———— Wum Blage {114.92 mAD} 1% AEP+ clme change [ Bevellore G802

Figure E.2 Peak levels at cross section CS02
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