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1.1

1.2

1.3

1.4

1.5

INTRODUCTION

Integra Consulting has been commissioned by Specialist Diesels Ltd to
undertake a Flood Risk Assessment (FRA) & Outline Drainage Strategy for
the site at Longsight Road, Balderstone BB2 7HZ. This report has been
prepared to accompany the outline planning application with all matters
reserved for a low-rise residential housing development (refer to Appendix 4

for detalils).

The objective of the FRA is to identify potential flooding issues and any
consequential implications on the proposed site development. Proposed

surface water drainage for the development site is also considered.

The FRA has been undertaken in accordance with the pro-forma

guidance contained in:

Department for Communities and Local Government document ‘National
Planning Practice Guidance: Flood Risk and Coastal Change’

DEFRA Flood Risk Assessments: Climate Change Allowances

Ribble Catchment Flood Management Plan — Summary Report dated
December 2009

Ribble Valley Borough Council Strategic Flood Risk Assessment Level 1
dated April 2017

DEFRA / Environment Agency publication SC030219 ‘Rainfall Runoff
Management for Developments’ dated October 2013.

DEFRA Non-Statutory Technical Standards for Sustainable Drainage
Systems.

The SuDS Manual Ciria Report C753.

A foul water drainage strategy is also included.

To date, consultations have been undertaken with United Utilities.



STANDARDS AND LIMITATIONS

This report has been prepared solely for use by Specialist Diesels Limited.

It shall not be relied upon or transferred to any other party without the prior

written permission of Integra Consulting.

The findings and opinions in the report are based on information derived
from a variety of different sources. Integra Consulting do not accept any
liability for the accuracy or otherwise of any information provided by third
parties.

It should be noted that some of the aspects considered in this study may be
subject to change with time. Therefore, if the development is delayed or
postponed, consideration may need to be given to reviewing such issues to
confirm that no changes have taken place, either at the site or within

relevant legislation.

Further consultations with statutory bodies are likely as the scheme
progresses. It should be noted that even where responses have been

received from Regulators, these could be subject to change at a later date.
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3.2

CURRENT SITUATION

Site Location and Description

The approximately 4.1-hectare site is located in Balderstone at National Grid
reference 364555E, 431450N, approximately 1km northwest of Mellor and as

shown on the site plans in Appendix 1.

Longsight Road forms the northwestern boundary to this greenfield site with
open fields to the southwest and northeast and the tributary to the River
Ribble extending along the southwestern site boundary flowing from
northeast to southwest (refer to Appendix 3). This tributary is designated as
ordinary watercourse and hence comes under the jurisdiction of Lancashire
County Council Lead Local Flood Authority. The River Ribble itself lies

approximately 3km north of the site.

The site broadly falls towards its western boundary / southwestern corner
with levels varying from approximately 110.0m AQOD in the centre of the site
to approximately 105.7m AOD in the southwestern corner of the site adjacent
to the tributary to the River Ribble (refer to Appendix 3 for details). The

existing topographical survey drawings can be found in Appendix 2.

Flooding

Current Environment Agency flood data indicates the site to lie wholly with in

Flood Zone 1 and therefore above any 1 in 1000 year risk.

EA / DEFRA flood mapping indicates a minimal extent of surface water
flooding with small areas of high-risk surface water flooding identified in the
northern and southern boundary areas of the site. This presumably is shed
from the higher central area of the site currently.
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The Ribble Valley Borough Council Strategic Flood Risk Assessment Level
1 dated April 2017 confirms there is no evidence of groundwater flooding in

the vicinity of the site.

EA / DEFRA flood mapping does not indicate any areas of the site at elevated

risk of reservoir flooding.

Refer to Appendix 3 for maps and details.

Existing Drainage

The only adopted sewer infrastructure local to the site is a 150mm diameter
combined rising may that crosses the site, broadly from northeast to
southwest emanating from a sewage pumping station at Commons Lane

approximately 500m north of the site (refer to Appendix 6 for details).

Following liaison with United Utilities through their formal pre application
wastewater inquiry process it has been confirmed that the rising main has a
6m easement (3 metre either side of the centre line of the main) - refer to

Appendix 6 for details.



4.1

4.2

PROPOSED DEVELOPMENT

Development Proposals

It is proposed to undertake the construction of a low-rise housing
development that seeks to deliver up to 85 residential units with access from
Longsight Road (refer to Appendix 4 for details).

Surface Water Drainage

The issue of surface water drainage to the proposed development has
been considered with reference to the hierarchy of surface water
disposal as noted in the Building Regulations H3:

i) Sustainable Urban Drainage Systems (SUDS)
ii) Discharge of surface water off site direct to watercourse
iii) Discharge to adopted sewer

SUDS are made up of one or more structures built to manage surface
water runoff. They are used in conjunction with good management of
the site to prevent flooding and pollution. There are four general
methods of control:

e  Filter strips and swales
e  Filter drains and permeable surfaces
e Infiltration devices

° Basins and Ponds

A review of the phase 1 ground investigation report for the site produced by
Integra Consulting indicates that the site is underlain by Devensian till
(predominantly boulder clay) drift deposits. On the basis of this review of the
ground investigation records on the site, it is evident that the underlying soils
at the site offer a low to very low permeability and as such soakaway



drainage design is unlikely to be viable. Local BGS boreholes indicate that
the depth of this clay based till extends to at least 4 metres minimum below
ground level at the northwestern site boundary. The presence of two on site
ponds is further compelling evidence the shallow ground conditions are not
suitable for post development soak away drainage. Refer to Appendix 5 for
ground investigation references, full reports are included in the planning

submission.

A tributary to the River Ribble extends along the southwestern site boundary
and flows from northeast to southwest. This tributary is designated as
“ordinary watercourse” and hence comes under the jurisdiction of Lancashire
County Council Lead Local Flood Authority. On this basis it is evidently viable
to discharge post development site surface water directly to the on-site
tributary to the River Ribble adjacent to the southern point of the site

boundary.

It is proposed to limit surface water flow rates from the development area to
the equivalent pre-development greenfield run off rate Qbar for all rainfall
events at the site up to and including the 1 in 100 year event plus 50% climate
change factor derived from the DEFRA climate change allowances web site
(see Appendix 7). The discharge rate from the developed site area of 2.5
hectares is calculated to be 30 litres per second (refer to Appendix 8 for
details). A pond structure has been indicated in order to provide the
necessary on-site surface water storage capacity (refer to Appendix 4 for
location details).

UK SuDS tool modelling has been undertaken for the development site in
line with LLFA requirements including provision of details on proposed
discharge rates, simulating storms through the whole drainage system, with
results of critical storms demonstrating that any above-ground flooding for
the 1in 100 year storm is limited to areas designated and safe to flood away
from buildings. These storms also include an allowance for climate change.
It is noted that the critical storm duration for each element of the drainage

network has been determined by considering a full range of summer and



winter storm durations from 15 minutes up to a 4 day (5760 minute) duration
- refer to Appendix 8 for details.

Accordingly, the estimated preliminary on site storage volume to cater for a
1 in 100 year plus 50% climate change event on a developed area of 2.5
hectares with a 70% / 30% split of hard and soft landscaped surfaces is
approximately 1700 m3 (refer to Appendix 8 for details). Please note that this
estimated figure is subject to finalisation of soil type following any further
detailed ground investigation on infiltration rates.

The overland flow route plan in Appendix 9 indicates the direction of overland
flow route through the residential site in an extreme event with flows to the
southwest and southeast to the ordinary watercourse in line with the
existing/proposed topography which will ultimately be intercepted by the
existing network of ditches and watercourses.

Ultimately the final design of the drainage system will be subject to the
finalised site arrangement, further targeted site investigation and subsequent
development of a detailed drainage scheme.

The post development surface water drainage system will be designed to
ensure that:

e Surface water flows up to a 1 in 100 year + 50% climate change event

remain in onsite attenuation storage.

e Sufficient surface water storage and shallow ponding volume will be
available to ensure there is no risk to property.

e Surface water flows up to 1 in 30 year also remain below ground and

in the attenuation storage.



4.3

4.4

4.5

National Planning Policy Framework and Technical Guidance

The residential site development proposals are classed as ‘More vulnerable’
in Annex 3 of the National Planning Policy Framework.

‘More vulnerable’ developments in Flood Zone 1 are classed as appropriate

according to Table 2 of the Flood Risk and Coastal Change guidance.

Proposed post development levels will be engineered in order to protect the
development and not provide any increased flood risk elsewhere.

Types of flooding that could affect the site are:

River- the site predominantly lies in Flood Zone 1

Sea — there is no risk of flooding from the sea

Land — there are no undrained land slopes towards the site
Groundwater — there are no springs or weep areas on the site
Sewers — there have been no local reports of sewer surcharge

Strategic Flood Risk Assessment & EA Mapping Review

From our review of the Ribble Valley Borough Council Strategic Flood Risk
Assessment Level 1 dated April 2017, the site does not lie in a Critical
Drainage Catchment.

There are no groundwater protection zones in the vicinity of the site and
there is negligible residual fluvial risk. The site is not noted to lie within a

flood warning area.

Safe Access and Egress

Safe access / egress from the site in extreme conditions will be via the
entrance on Longsight Road.
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Foul Water Drainage

Based on the United utilities requirements we would propose to discharge
foul drainage from the post development site to the existing adopted 150mm
diameter foul gravity drainage system on Albert Brow located to the North
East of the proposed site (refer to Appendix 6 for UU plans and details).

The foul drainage network will naturally comply with the building regulations
2010 dash approved document H1 and the calculations proposed
development foul water discharge will be based on sewers for adoption 8th

edition.



5.0

5.1

SuDS DESIGN STATEMENT

SuDS Requirements

SuDS measures are required on the proposed development to comply with
the National Planning Policy Framework (NPPF), DEFRA Non-Statutory
Technical Standards for Sustainable Drainage Systems and the SuDS
guidance in the SuDS Manual Ciria Report C753.

The key conceptual SUDS design criteria for the development are covered
in Non-Statutory Technical Standards for Sustainable Drainage, under

sections S1 to S9.

Peak Flow Control

S2 of the DEFRA Technical Standards notes that for greenfield
developments, the peak runoff from the development for the 1 in 1 year and
1 in 100 year rainfall event should never exceed the peak greenfield runoff

rate for the same rainfall event.

Volume Control
Requirement S4 or S6 are deemed applicable to the site, which stipulates
that the runoff volume in the 1 in 100 year, 6 hour rainfall event should never

exceed the greenfield runoff volume for the same event.

Flood Risk within the Development
S7 notes that the drainage system shall be designed such that no flooding
shall occur on any part of the site during a 1 in 30 year storm event.

S8 requirement stipulates that during a 1 in 100 year enhanced rainfall event,
no flooding of any building shall occur.

S9 also stipulates that site levels shall be designed such that flows which are
as a result of rainfall events exceeding the 1 in 100 year enhanced rainfall
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event, are managed in exceedance routes that minimise the risks to people
and property.

In complying with the above standard for water quantity improvement
measures, the design for a 1 in 100 year event will make due allowance for
50% climate change (see section 4.2 above).

Water Quality

In addition to the above measures contained within the DEFRA guidance
addressing water quantity issues, designing for water quality is also a
requirement of the on-site SUDS measures. Reference is made to CIRIA
Report ‘C753 — The SUDS Manual’, specifically Chapters 4 and 26.

Proposed SUDS Methodology & Drainage Design Principles

As detailed in section 4.2, discharge of surface water direct to the ground in
the form of infiltration measures is deemed unfeasible due to the underlying
impermeability of the natural strata. Accordingly, controlled discharge to the
Tributary to the River Ribble via an attenuation pond is the proposed method
of surface water discharge.

Peak Flow Control

Flow from the proposed development site shall be limited to a greenfield
runoff rate Qbar of 30 litres per second for all events. This limiting surface
water flow rate is derived from the www.uksuds.com Surface water storage

volume estimation tool, as contained within Appendix 8.

Volume Control

The proposed Qbar 30 litres per second discharge flow rate will apply for all
flood events from the 1 in 1 year to the 1 in 100 year (enhanced) event. This
is deemed to match the existing greenfield runoff volume for the same events
hence complies with requirement S6.



Flood Risk within the Development

To cater for excess surface water runoff, the proposed method of attenuation
on the site is to utilise a new storage pond in the southwestern area of the
site with a downstream length of drain discharging site surface water into the
Tributary to the River Ribble via a purpose constructed outfall structure.

The maximum storage depth in the proposed pond will be limited to 1.5m and
the pond side slopes will be setto 1 in 3 in line with CIRIA Guidance in order
to satisfactorily demonstrate that the risk created by flood water storage is

low.

The site is to discharge post-development surface water into the ‘SuDS pond’
which in turn will discharge through a flow control chamber to limit the
discharge to greenfield run off rates to Tributary to the River Ribble.

Appendix 8 contains calculations of an in-principle surface water storage
volume of approximately 1700m3 for the development. It is proposed to
accommodate the 1 in 100 year (enhanced) event storage volume within the

storage pond. Accordingly, this will ensure that criteria S7 and S8 are met.

The overland flow route plan in Appendix 9 indicates the direction of overland
flow route through the residential site in an extreme event with flows to the
southwest and southeast to the ordinary watercourse in line with the
existing/proposed topography which will ultimately be intercepted by the
existing network of ditches and watercourses. This ensures that criteria S9 is

met.



Water Quality

In assessing the level of treatment required to ensure sufficient water quality
improvement prior to discharge to watercourse, reference is made to Chapter
26 of CIRIA C753 — The SuDS manual. Specifically, Table 26.2 details the
pollution hazard indices for different site uses:

Based on the proposed development (the closest suitable development
definition in Table 26.2 is a mix of ‘Residential Roofs’ and ‘Individual Property
Driveways’), the pollution hazard level is noted as Very Low and ‘low’
respectively, with pollution hazard indices being: Total Suspended Solids 0.2-
0.5, Metals 0.2-0.4, Hydrocarbons 0.05-0.4.

Land use Pollution Total suspended Metals Hydro-
hazard level solids (TSS) carbons
Residential roofs Very low 0.2 0.2 0.05
0.2 (upto 0.8
where there

Other roofs (typically commercial/

L 03 is potential f 0.05
industrial roofs) oW Is potential for

metals to leach
from the roof)

Individual property driveways,
residential car parks, low traffic roads
(eg cul de sacs, homezones and
general access roads) and non- Low 0.5 04 04
residential car parking with infrequent
change (eg schools, offices) ie < 300
traffic movements/day

Commercial yard and delivery areas,
non-residential car parking with
frequent change (eg hospitals, retail), all Medium 0.7 06 0.7
roads except low traffic roads and trunk
roads/motorways’

Sites with heavy pollution (eg haulage
yards, lorry parks, highly frequented
lorry approaches to industrial estates,
waste sites), sites where chemicals and
fuels (other than domestic fuel cil) are
to be delivered, handled, stored, used
or manufactured; industrial sites; trunk
roads and motorways’

High 0.82 0.82 0.92
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As noted in the section 5.2, it is proposed to utilise a surface water storage
pond in order to address water quantity and quality improvements on the site.
With reference to Table 26.3, this details the mitigation indices for various

SUDS measures:

It is noted that the pond achieves mitigation indices as follows: Total
Suspended Solids 0.7, Metals 0.7, Hydrocarbons 0.5.

The mitigation indices for a pond in all three categories are therefore
considered to greater than or equal to the respective pollution hazard indices
for the site therefore the proposed system is considered satisfactory.

Accordingly, the proposed use of the storage pond is deemed to provide a
sufficient level of treatment without the need for further SUDS measures
being employed on the site. This is on the condition that the pond is designed
and detailed in accordance with section 23 of CIRIA C753.

Management and Maintenance of SuDS Drainage System

The management and maintenance of the above noted SuDS measures to
serve the proposed development will be undertaken by a maintenance
management company to be appointed for the project. The appointment of
the maintenance and management company is to be confirmed at the
completion of the build phase. All parts of the drainage network are to be
accessible and are to be constructed from materials that are suitable and
robust for the lifetime of the development.



The maintenance activities required for the drainage network are as follows:

5.3.1 Pond

The maintenance for the pond is as follows:

Maintenance Schedule

Required action

Frequency

Regular maintenance

Remove litter and debris

Monthly

Cut the grass

Monthly (during growing
season)

Inspect marginal and bankside

Monthly (at start, then as

vegetation and remove nuisance | required)
plants (for first three years)
Inspect inlet, outlet, banksides, Monthly

structures, pipework etc for
evidence of blockage and/or
physical damage

Inspect water body for signs of
poor water quality

Monthly (May-October)

outlet

Inspect silt accumulation in the Six monthly
pond and establish appropriate
removal frequencies
Check any mechanical devices Six monthly
i.e. penstocks
Hand cut submerged and Annually
emergent aquatic plants (at
minimum of 0.1m above pond
base; include max 25% of pond
surface)
Tidy all dead growth (scrub Annually
clearance) before start of
growing season

Remedial actions Repair erosion or other damage | As required
Replant, where necessary As required
Aerate pond when signs of As required
eutrophication are detected
Re-align rip-rap or repair other As required
damage
Repair / re-habilitate inlet and As required




5.3.2 Flow Control

The maintenance for the flow control is as follows:

Operation

Frequency

Inspect and identify any areas that are not
operating correctly, if required take
remedial actions

Monthly for three months then at six

monthly intervals

Debris removal from catchment surface

(where it may cause risk to performance)

Monthly

Check control chamber for blockage or silt,
algae or other matter by jetting

As required, but at least four times a year

Remove sediment from upstream drainage
network and sediment from within manhole
by jetting

As required, but at least twice a year

Repair / check all inlets and control
mechanics

As required

Inspect / check all inlets and control
mechanics to ensure that they are
operating as designed

Twice a year as a minimum and after
severe storm events

5.3.3 Flow Control Chamber Design Criteria

In addition to the above maintenance methods, the flow control chamber will

be designed so it works effectively throughout the lifespan of the

development and will have precautionary features to ensure maintenance

work can be carried out promptly and efficiently to ensure no control failure

which may otherwise subsequently lead to flooding.

Details of the flow control chamber are as follows:

e High Water Level Alarm: Alarm installed and directed to site

maintenance team

e Spares: Control spares to be kept on site for efficient maintenance




5.3.4 Flood Routes

A visual monthly inspection of flood routes should be made in order to
check that routes are not blocked by new fences, walls, soil or other rubbish

with removal undertaken as necessary.

5.3.5 Spillage — Emergency Action

Most spillages on development sites are of compounds that do not pose a
serious risk to the environment as they enter the drainage system in a slow
and controlled manner with time available for natural breakdown in a
treatment system. Therefore, small spillages of oil, milk or other known
organic substances should be removed where possible using soak mats as
recommend by the Environment Agency with residual spillage allowed to bio-
remediate in the drainage system.

In the event of a serious spillage, either by volume or of unknown or toxic
compounds, then the spillage should be isolated using soil, turf or fabric and
outlet pipes from chambers downstream of the spillage blocked with bungs.
Bungs for blocking pipes may be made by wrapping soil or turf in a plastic
sheet or close woven fabric. The Environment Agency should be contacted
immediately.

5.3.6 Linked and Further Maintenance

The maintenance of the drainage network and SuDS features is to be linked

with the landscape maintenance plan for the proposed development.

5.3.7 Maintenance Activities

A log of all maintenance activities is to be kept and made available to the
Local Planning Authority (LPA) and / or the Lead Local Flood Authority
(LLFA) on request.



6.1

6.2

6.3

CONCLUSIONS

Flooding

Following review of the Environment Agency flood maps and data, it has
been confirmed that the site lies wholly in Flood Zone 1.

There are to be no off-site surface water flood routes generated by the
development during a climate change enhanced 1 in 100 year storm. All
surface water run-off will remain on site in the 1 in 100 year + 50% climate
change event and be contained in the proposed storm water attenuation
pond.

Site Surface Water Drainage

Following the hierarchy of surface water discharge, it is proposed that post-

development attenuated surface water from the development discharges to
the on-site tributary to the River Ribble.

It is proposed to discharge all post-development surface water from the
proposed areas of new build / hard surfaced external works at greenfield run

off rates.

Flood Risk Management Measures

There will be a site management Health and Safety document
prepared in respect of the site.



6.4

6.5

6.6

Off Site Impacts

All roofed and paved areas are to be drained into the site surface water
drainage system. The design of the site surface water system will ensure that
no off-site flood flows are generated by the proposed development in the 1%
plus climate change event.

Residual Risk

With careful design of the drainage elements as described above, there

will be no residual flood related risks remaining after the development

has been completed.

The proposed building envelopes will naturally fully lie in Flood Zone 1.

A post-development safe emergency access can be maintained at all times

during a flood event with emergency access from Longsight Road.

Foul Drainage

Based on United Utilities requirements, it is proposed to discharge foul

drainage from the post-development site to the existing adopted 150mm

diameter foul gravity drainage system on Abbot Brow located to the north
east of the proposed site (refer to Appendix 6 for details).
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APPENDIX 1

SITE LOCATION PLAN
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APPENDIX 2

TOPOGRAPHICAL SURVEY
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APPENDIX 3

ENVIRONMENT AGENCY FLOOD MAPPING



Environment
W Agency

Flood map for planning

Your reference Location (easting/northing) Created
Causeway Farm 364595/431451 9 Oct 2022 17:23

Your selected location is in flood zone 1, an area with a low
probability of flooding.

You will need to do a flood risk assessment if your site is any of the following:

e bigger that 1 hectare (ha)

® In an area with critical drainage problems as notified by the Environment Agency

e identified as being at increased flood risk in future by the local authority’s strategic
flood risk assessment

e atrisk from other sources of flooding (such as surface water or reservoirs) and its
development would increase the vulnerability of its use (such as constructing an
office on an undeveloped site or converting a shop to a dwelling)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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APPENDIX 4

PROPOSED SITE PLAN






APPENDIX 5

GROUND INVESTIGATION REFERENCES



Land at Longsight Road,

Balderstone BB2 7HZ

Proposed Residential Development

Phase 1 Site Investigation Report

For: Specialist Diesels Ltd.



APPENDIX 6

UNITED UTILITIES CORRESPONDENCE



Neville Shaw

From: wastewaterdeveloperservices@uuplc.co.uk
Sent: 01 February 2023 21:41

To: Neville Shaw

Subject: RE: Re: Our reference - 02885214

Hi Neville,

After assessing the site, it appears the 150mm diameter foul sewer on Abbot Brow is the nearest point of
connection for the foul to connect to.

Therefore you have the right to connect to this sewer - if you wish to discuss further just let me know.

Kind Regards,

Ben Scott BEng (Hons)

» Developer Engineer
Un’ ted Developer Services & Metering

M Customer Services
Ut’l’t,es M: 07554 416296
Water for the North West unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

——————————————— Original Message ---------------

From: Neville Shaw [nevilleshaw@integraconsulting.co.uk]
Sent: 28/10/2022 09:36

To: wastewaterdeveloperservices@uuplc.co.uk

Subject: RE: Re: Our reference - 02885214

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless
you recognise the sender and know the content is safe.

Hi Alistair / Sue,

With regard to post-development foul water discharge, would it be acceptable to connect to the 150mm foul water
sewer on Abbott Brow to the north east of the site?

Kind regards,



Neville

Neville Shaw Bsc (Hons) ACGI MBA CEng MICE MIStructE
Director

Integra Consulting

M: +447740 723 258

W: integraconsulting.co.uk

A: Suite 4, 14-32 Hewitt Street, Manchester, M15 4GB

20y
integra m: L

consulting wBusiNess

From: wastewaterdeveloperservices@uuplc.co.uk <wastewaterdeveloperservices@uuplc.co.uk>
Sent: 27 October 2022 12:01

To: Neville Shaw <nevilleshaw@integraconsulting.co.uk>

Subject: FW: Re: Our reference - 02885214

Hi Neville

Please see email response below sent on 12/10/22

Thanks Sue King

——————————————— Forwarded Message ---------------

From: wastewaterdeveloperservices@uuplc.co.uk [wastewaterdeveloperservices@uuplc.co.uk]
Sent: 12/10/2022 17:10

To: nevilleshaw@integraconsulting.co.uk

Subject: Re: Our reference - 02885214

Good afternoon Neville,

Pre Development Enquiry for: Long Sight road, Blackburn, Lancashire, BB2 7HZ UU Reference
Number : 02885214




We have carried out an assessment of your application which is based on the information provided. This pre-
development advice on your drainage strategy will be valid for 12 months. Your drainage strategy will need to be
reviewed by other competent authorities as part of the planning process, and we advise that you carry out the
necessary site investigations to confirm the viability of your proposals.

If your investigations require access to our public sewer network, we ask that you contact our network engineers
with a request for an access certificate via our main contact telephone number 0345 6723 723 or refer to the link
below:

https://www.unitedutilities.com/builders-developers/working-near-our-assets/
Foul Water
Foul flow from this site will be allowed to drain into the public foul water/combined sewer system.

Our preferred point of discharge would be to the 150mm diameter public combined sewer within Whalley Road
located to the south west of your proposed development at an unrestricted rate. This assume there will be no trade
effluent waste for this commercial development.

If you are able to identify an alternative, more suitable point of discharge, we request that you contact us at your
earliest convenience so that we can assess suitability.

In accordance with our infrastructure plans we may ask you to change your point of connection. Therefore please
contact us when you are ready to formalise your drainage proposals, we would suggest before you submit for Full
Planning.

Surface Water

All surface water flow from the proposed development should drain in-line with the drainage hierarchy, as outlined
in Paragraph 80, (Reference ID: 7-080-20150323), of the National Planning Practice Guidance. We also recommend
you prioritise the use of multi-functional sustainable drainage systems for the management of surface water in
accordance with national planning policy.

Generally, the aim should be to discharge surface run off as high up the following hierarchy of drainage options as
reasonably practicable.
This is outlined as follows, in order of priority:

1. into the ground (infiltration);

2. to asurface waterbody;

3. to asurface water sewer or highway drain;
4

to a combined sewer.

For guidance, The North West SuDS Pro-Forma provides information on the appropriate evidence required at each
stage of the hierarchy, to demonstrate how each level has been discounted.

The Lead Local Flood Authority has responsibility for all surface water drainage concerns and their input to your
proposal is critical. You should also consider whether it is necessary to discuss your proposal with the Environment
Agency, or Internal Drainage Board (if operating in your area).

The Local Planning Authority are the determining authority for any application for planning permission and the
appropriate authority for determining cost viability of a proposed drainage scheme, such assessments are outside of
the jurisdiction of United Utilities.



Infiltration

Surface water runoff generated from this development should discharge to the ground via infiltration system where
feasible.

A detailed evidence based feasibility assessment must be carried out in line with Chapter 25 of the CIRIA SuDS
Manual 2015 to determine whether infiltration is a suitable method of surface water disposal.

Particular attention must be paid to Ground Water Source Protection Zones to ensure that the risk of pollution to
these valuable resources is not compromised. Details can be obtained from the government website:

https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-groundwater-spzs

If your site is in a Groundwater Source Protection Zone, you should have regard to the Environment Agency’s
approach to Groundwater Protection. Information on this is available via the link below:

https://www.gov.uk/government/publications/groundwater-protection-position-statements

Please note that such a location could have implications for the principle of your development and the need for
additional mitigating measures to protect the groundwater environment and public water supply in the detailed
design of your site.

Waterbody
If an evidence based assessment has been carried out and confirms that infiltration is not feasible, we recommend

that you contact the Lead Local Flood Authority and/or Environment Agency to discuss a point of discharge to the
watercourse located on the southern site boundary.

We would encourage you to identify and engage with any third party landowner and riparian owner to agree access
and discharge rights to the water body if this is not in your ownership.

Highway Drainage

If an evidence based assessment has been carried out and confirms that infiltration is not feasible, we recommend
that you investigate the possibility of draining surface water to the highway drain where this ultimately discharges
to a watercourse, by contacting the relevant Highway Authority.

Public Sewer

In accordance with the hierarchy of drainage options within the National Planning Practice Guidance, both discharge
to ground via infiltration and discharge to a waterbody should be discounted prior to consideration of discharging
surface water to the public sewer system. Evidence should be provided to demonstrate how these have been
discounted, as outlined in the North West SuDS pro-forma.

As there are no public sewer in the vicinity of the site but there is a watercourse, it is not proposed that any surface
water will discharge to the public sewers.

As a Water Company, we have no obligation to accept highway drainage into our public sewer network. However,
should your proposals include runoff from highways, we would request that consideration is given to SuDS
components that deliver source control are incorporated within the design of the scheme to reduce the volume and
frequency of discharges of these flows to the public sewer.



Levels

For low-lying sites, (where the ground level of the site or the level of a basement is below the ground level at the
point where the drainage connects to the public sewer), care should be taken to ensure that the property is not at
increased risk of flooding. If these circumstances exist, we recommend that you contact us to discuss further. It
could affect the detailed design of your site and result in the need to incorporate appropriate mitigating measures in
your drainage scheme.

Land drainage / Overland flows / track drainage

United Utilities have no obligation, and furthermore we do not accept land drainage, overland flows or track
drainage into the pubic sewerage network under any circumstances

Existing Wastewater Assets Crossing the Site

According to our public sewer records there are public sewers located within your site boundary. We will require
unrestricted access to the raising main for maintenance purposes, we would ask that you maintain a minimum
clearance of 6m which is measured 3m from the centre line of the pipe unless there happens to be a formal
easement agreement in place, in which case the specified easement width would apply. If you cannot achieve this
then you may wish to consider diverting and or abandoning the public sewer. We note from the indicative site
layout units A & C in the south and middle of the site are in close proximity to the sewer, we would request that the
site layout is amended or the rising main is diverted if the buildings are encroaching on the easement.

Please be aware that any proposed diversion may require modelling. This process may take up to 6 months in order
to reach an acceptable design.

Please refer to the link below to obtain full details of the processes involved with sewer diversions:
https://www.unitedutilities.com/builders-developers/larger-developments/wastewater/sewer-diversions/

Existing Water Assets Crossing the Site

It is the developer responsibility to identify utilities on-site. Where clean water assets are shown on our records, we
recommend that you contact our Water Pre-Development Team, via the following email address:
DeveloperServicesWater@uuplc.co.uk. Further information for this service can be found on our website via the link
below:

https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/water-pre-dev/

Connection Application

Although we may discuss and agree discharge points and rates in principle, please be aware that you will have to
apply for a formal sewer connection. This is so that we can assess the method of construction, Health & Safety
requirements and to ultimately inspect the connection when it is made. Details of the application process and the
form itself can be obtained from our website by following the link below:

https://www.unitedutilities.com/builders-developers/wastewater-services/sewer-connections/sewer-

connection/

We recommend that the detailed design should confirm the locations of all utilities in the area and ensure that any
proposed drainage solution considers routing and clash checks where required.
5



If we can be of any further assistance please don’t hesitate to contact us further.

Kind regards,

Alistair Graham

Wastewater Developer Engineer
Developer Services & Metering
Customer Services

M: 07765941555
unitedutilities.com

--------------- Original Message ---------------

From: Neville Shaw [nevilleshaw@integraconsulting.co.uk]
Sent: 03/10/2022 13:58

To: wastewaterdeveloperservices@uuplc.co.uk

Subject: Re: Our reference - 02885214

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless
you recognise the sender and know the content is safe.

Many thanks Casey.

Kind regards,

Neville

Sent from Outlook for iOS

From: wastewaterdeveloperservices@uuplc.co.uk <wastewaterdeveloperservices@uuplc.co.uk>
Sent: Monday, October 3, 2022 1:54:27 PM

To: Neville Shaw <nevilleshaw@integraconsulting.co.uk>

Subject: Our reference - 02885214




Dear Neville

PRE DEVELOPMENT APPLICATION AT: Longsight Road, BB2 7HZ — UU Ref
02885214

Please accept this email as receipt of your application received on 01/01/22 for
the above development. This has now been logged on our system and the job
reference is 02885214 we would ask that you quote this reference in all future
correspondence.

| have reviewed your application (and attachments) and can confirm this is
suitable to be passed to an engineer for technical assessment. You will receive
their response within 8 working days.

Kind regards,
Casey

Casey Dand

Customer Advisor Advanced
Developer Services & Metering
Customer Services

T: 03450726067
unitedutilities.com

If you have received a great service today why not tell us?

https://www.unitedutilities.com/builders-developers/
WastewaterDeveloperServices@uuplc.co.uk




The information contained in this e-mail is intended only

for the individual to whom it is addressed. It may contain
legally privileged or confidential information or otherwise

be exempt from disclosure. If you have received this Message
in error or there are any problems, please notify the sender
immediately and delete the message from your computer. You
must not use, disclose, copy or alter this message for any
unauthorised purpose. Neither United Utilities Group PLC nor
any of its subsidiaries will be liable for any direct, special,
indirect or consequential damages as a result of any virus being
passed on, or arising from the alteration of the contents of
this message by a third party.

United Utilities Group PLC, Haweswater House, Lingley Mere
Business Park, Lingley Green Avenue, Great Sankey,
Warrington, WAS 3LP

Registered in England and Wales. Registered No 6559020

http://www.unitedutilities.com
http://www.unitedutilities.com/subsidiaries




Integra Consulting
14-32
Hewitt Street,

Manchester,
M15 4GB

FAO:

Dear Sirs

Location: Preston

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House

Lingley Mere Business Park
Great Sankey

Warrington

WAS5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk

Your Ref: Preston
Our Ref: UUPS-ORD-434658
Date: 01/10/2022

| acknowledge with thanks your request dated 25/09/2022 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check

how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

UUWaterlLtd/041/03-15

United Utilities Water Limited

Registered In England & Wales No. 2366678

Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP


mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP



Refno Cover Func Invert Size x Sizey Shape Matl Length Grad Refno Cover Func Invert Size x Sizey Shape Matl Length Grad
7901 161.45 CcO 160.07 150 vC 54.88272 1in 12
5001 CcO 150 vC 42.1554
9005 172.16 FO 169.63 225 vC 37.07748
9012 FO 0 225 vC 18.97274
9010 SW 0 225 vC 21.13579
8911 SW 0 225 vC 147.4616
8900 163.13 CcO 161.63 150 vC 45.843 1in 30
8907 164.69 SW 163.87 225 vC 26.82117
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9006 171.52 SW 170.79 150 vC 5.073943 1in 28
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9014 167.69 SW 0 225 vC 14.41473
9009 169.86 SW 166.82 225 vC 15.88874 1in 10
9002 171.57 FO 169.91 225 vC 62.31102 1in 20
9091 171.58 SW 169.85 225 vC 52.96777 1in 28
9011 SW 0 225 vC 7.769794
9903 CcO 0 225 vC 23.00108
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8004 FO 150 vC 28.21167
0916 CcO 171.04 225 vC 16.18281
8991 165.96 SW 164.86 225 vC 27.38558 1in 28
9092 171.6 SW 170.6 225 vC 21.11296
9007 171.58 SW 170.59 225 vC 5.182982
8501 115.56 FO 114.19 150 vC 79.28777 1in 21
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9906 SW 0 225 vC 30.70786
8901 163.63 CcO 162.21 150 vC 13.85841 1in 26
8916 CcO 100 PVC 2.814533
8904 164.69 CcO 163.67 225 vC 3.018625 1in 151
9015 167.41 SW 165.51 225 vC 34.65369 1in 54
6903 SW 0 225 PVC 57.61573
0900 172.8 CcO 171.04 225 vC 26.1848
7900 157.09 CcO 155.59 150 vC 81.73408 1in8
9904 CcO 0 225 vC 70.65215
5901 CcO 100 UN 6.797698
6904 CcO 100 vC 31.25982
5000 126.31 CcO 124.91 150 vC 59.77161 1in7
5000 126.31 CcOo 124.91 150 vC 59.77161 1in7
9003 169.96 FO 166.78 225 vC 8.760023
9001 171.6 FO 170.6 225 vC 33.08594
9907 SW 0 225 vC 6.750185
9900 166.27 CcO 164.6 150 vC 50.72829 1in 22
8905 164.64 CcO 163.75 225 vC 5.447366 1in 91
8903 164.7 CcO 163.55 225 vC 19.05359 1in 40
9902 171.86 CcO 170.07 150 vC 22.26054 1in 29

Address or Site Reference:

The
Hay
Moo

Pond Preston,

/

/ 9o “/ /

OS sheet SD6431SE
Number:
Scale: 1:1250 Date: 01/10/2022
Nodes: 60
Sheet: 10f4

Printed by: Property Searches

The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

SEWER
RECORDS

Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.
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APPENDIX 7

CLIMATE CHANGE ALLOWANCE



Development with a lifetime beyond 2100
This includes development proposed in applications or local plan allocations.

For flood risk assessments and strategic flood risk assessments assess the
upper end allowances. You must do this for both the 1% and 3.3% annual
exceedance probability events for the 2070s epoch (2061 to 2125).
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APPENDIX 8

UKSUDS HYDRAULIC CALCULATIONS



I\AN Surface water storage volume design tool

hrwa"ingford www.uksuds.com | Surface water storage volume design tool (https://www.uksuds.com/)

This is an estimation of the storage volume requirements that are needed to meet normal best practice criteria in line
with Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual
C753 (CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). It is recommended that the total storage
volume for the site is distributed across the site using multiple SuDS and that hydraulic modelling software is used to

undertake and finalise the detailed design of the drainage system.

Project details

Date 13/10/2025
Calculated by CH
Reference Balderstone
Model version 2.2.1
Location
Site name Causeway Farm
Site location Balderstone
+
- Clayion Le Dale
ASS
&‘ff #
— Egyga_tian ot gy
B6230 ~woiSite Location
rook
e " . Mliar { e Top of Ramsgreave
E e fouly, Lan® i
e o, A
<gd‘
AGTT «f-;
S Traa D
- AG114 lamm
il"“tw
- ﬁm“h% © OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (British National Grid) 364551

Site northing (British National Grid) 431384



Site areas

ha

Total site area (ha) ‘ 25
Roof area

Total roof area (ha) ‘ 05
Contributing roof area (ha) ‘ 05
Non-contributing roof area (ha) 0
Paved area

Total paved area (ha) ‘ 195
Contributing paved area (ha) ‘ 125
Non-contributing paved area (ha) 0

Grass / vegetated area

ha

Total grass / vegetated area (ha) ‘ 075
Contributing grass / vegetated area (ha) ‘ 075
Non-contributing grass / vegetated area (ha) 0
Total area

Total contributing area (ha) 25

Contributing areas with urban creep allowance

ha

ha

ha

ha

ha

ha

ha

ha

ha

Urban creep allowance factor [ +10%
Contributing roof area (adjusted for urban 055

creep) (ha)

Contributing paved area (adjusted for urban 1375
creep) (ha)

Contributing grass / vegetated area (adjusted 0575
for urban creep) (ha)

Storage desigh parameters

ha

ha

ha

Storage base shape [ Rectangular / square
Storage base length to width ratio [ 3:1

Storage design depth (m) ‘ 15

Storage side slope (1in x) ’ 1in3

Storage voids ratio (%) [ 100% (all voids)

Storage volume design return period (years) [ 1:100 years




Discharge flow rate from the site

Method
Type of site ‘ Greenfield
Specify the method [ FEH statistical (2008)

FEH statistical (2008)

My value Map/default value
SAAR6190 (mm) ‘ 1078
BFIHOST19 ‘ 0348
QMed (I/s) 27.9 /s
QMed-QBar conversion 1.075 - ‘ 1.075
Total area for greenfield runoff calculation 25 ha (O ‘ 25
(ha)
QBar (l/S) 30 I/s
Hydrological region 10 (- ‘ 10
Return period (years) Obar (1:2.3 years)
Growth curve factor 1
Final discharge rate
Runoff calculation method FEH statistical (2008)
Design flow rate (I/s) 30 s
Blockage risk
Specify the method ’ Orifice diameter

Minimum orifice diameter to prevent blockage ‘ 109

(mm)

My value Calculated value
Design orifice diameter (mm) 109 mm O 109
Flow rate of orifice (I/s) 29.87 /s
Rainfall and runoff
Rainfall input type FEH22 CSV file

FEH_Point_Rainfall_FEH22_AM_364590_431472.csv

Distance from FEH location to site (km) 01 K
Climate change allowance factor l 150%
Specify the runoff method from grass / ’ Fixed percentage - based on rainfall event depth and SPR
vegetated areas

My value Map value
How should SPR be derived? [ Estimate using BF|
BFIHOST19 ‘ 0348

SPR 0.489



Model results

e Maximum discharge flow rate: 29.9 (I/s)

e Outflow orifice diameter: 109 (mm)

e Storage base length: 49 (m)

» Storage base width: 16 (m)

* Storage base area: 816 (m?)

« Storage total volume: 1709 (m3)

« Storage total water volume: 1709 (m3)

e Storm return periods run: 1, 2, 10, 30, 100, 200 (years)

e Storm durations run: 15, 30, 60, 120, 180, 240, 360, 540, 720, 900, 1080, 1440, 1800, 2160, 2880, 3600, 4320, 5040, 5760
(minutes)

Return Period (years) Critical Duration (minutes) Peak Flow Rate (I/s) Max Depth (m) Max water volume (m®) Max storage volume (m?)

1 900 18.5 0.61 572 572

2 720 19.9 0.70 668 668
10 720 24.6 1.04 1070 1070
30 720 271 1.25 1348 1348
100 120 29.9 150 1709 1709
200 900 31.6 1.67 1974 1974

Please note runoff estimation and storage volume estimation are subject to uncertainty. Storage volume results are therefore reported to the nearest 1 m3 value,

unless storage volumes are less than 10 m3, in which case, storage volumes are provided to 1 decimal place.

Disclaimer

This report was produced using the surface water storage volume design tool (2.2.1) developed by HR Wallingford and available at uksuds.com
(https://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 uksuds.com/terms-
conditions (https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate surface water storage volumes for the whole site
based on a limiting discharge rate from the site. 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, Centre for Ecology and Hydrology, Wallingford Hydrosolutions or any other organisation for the use of these data in the design or operational

characteristics of any drainage scheme.

HR Wallingford are not responsible for any rainfall data shared that is subject to licensing terms imposed by UK Centre for Ecology & Hydrology's Flood Estimation

Handbook web service (https://fehweb.ceh.ac.uk/Home/Terms (https://fehweb.ceh.ac.uk/Home/Terms)).



Appendix A - Rainfall Depths

Rainfall depths (mm) with climate change

Duration (minutes) Duration (hours) 1years 2 years 10 years 30 years 100 years 200 years
15 0.25 7.81 10.35 20.02 26.22 32.88 36.96
30 0.5 10.43 13.83 27.00 35.45 451 50.91
60 1 13.56 17.88 34.88 46.21 59.20 67.20
120 2 20.25 25.05 43.80 55.95 70.03 78.81
180 3 24.90 30.00 49.84 62.61 77.49 86.95
240 4 28.51 33.83 54.49 67.77 83.32 93.39
360 6 34.00 39.62 61.44 75.51 92.30 103.38
540 9 39.84 45.78 68.89 83.89 102.24 114.69
720 12 4418 50.39 74.50 90.25 110.00 123.68
900 15 47.67 54.09 79.02 95.46 116.44 131.28
1080 18 50.64 57.24 82.86 99.90 122.06 137.94
1440 24 55.71 62.56 89.32 107.41 131.69 149.31
1800 30 59.97 67.06 94.78 Nn3.77 139.74 1568.72
2160 36 63.82 nn 99.66 119.43 146.85 166.91
2880 48 70.64 78.31 108.30 129.38 159.24 180.99
3600 60 76.93 84.91 116.13 138.24 170.07 192.99
4320 T2 82.84 91.08 123.38 146.38 179.93 203.82
5040 84 88.45 96.93 130.20 154.02 189.09 213.83
5760 96 93.82 102.54 136.74 161.30 197.76 223.23
Rainfall depths (mm) without climate change
Duration (minutes) Duration (hours) 1years 2 years 10 years 30 years 100 years 200 years
15 0.25 5.21 6.90 13.35 17.48 21.92 24.64
30 0.5 6.95 9.22 18.00 23.63 30.07 33.94
60 1 9.04 11.92 23.25 30.81 39.47 44.80
120 2 13.50 16.70 29.20 37.30 46.69 52.54
180 3 16.60 20.00 33.23 41.74 51.66 57.97
240 4 19.01 22.55 36.33 45.18 55.55 62.26
360 6 22.67 26.41 40.96 50.34 61.53 68.92
540 9 26.56 30.52 45.93 55.93 68.16 76.46
720 12 29.45 33.59 49.67 60.17 73.33 82.45
900 15 31.78 36.06 52.68 63.64 77.63 87.52
1080 18 33.76 38.16 55.24 66.60 81.37 91.96
1440 24 31.14 41.1M 59.55 71.61 87.79 99.54
1800 30 39.98 441 63.19 75.85 93.16 105.81




Duration (minutes) Duration (hours) 1years 2 years 10 years 30 years 100 years 200 years

2160 36 42.54 414 66.44 79.62 97.90 m.27
2880 48 47.10 52.21 72.20 86.25 106.16 120.66
3600 60 51.29 56.61 77.42 92.16 113.38 128.66
4320 T2 55.23 60.72 82.25 97.59 119.95 135.88
5040 84 58.97 64.62 86.80 102.68 126.06 142.55

5760 96 62.55 68.36 91.16 107.53 131.84 148.82




APPENDIX 9

OVERLAND FLOOD ROUTE
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