- 7 (A" oy e -
L . o W8 f«' - Trne L4 -
& s s 7 D - "
d < v o 4 1 o3 =
P Smas A MRt 5 5 3 A e s
A LT P T L5 BN
- . F -.‘_:¥> £ - = P2 =, X ¥
v = 2 1Ny > 4 # - 5 C = &%
%, 5 AN S Ao STk, X i A o ~
& < = i - AT = R - o
s o f » - : : et e Sy
: g & p Q': - . ;;“ . \‘-‘1—?’ y J — . “'."
s, i oy v2 4 - ¥ 1'.;}-,{ ™ S
N 5 X oy \ e ¢ 2 Moo -
R SRR L B
o (- R R ~
. e oy o L
P E e 5 P LY Ty
- A X .:.' !_
< e ¥ i
2 = o T
R " o : < ‘#"“/'-‘h:‘; iG>
S~ iy <
\_7 Nyl ey
- 2 -
o e 5
~ P o
. ~ \\\»,_,,,ﬁ"
=3 _; M
~ b
e

od“;is sesse
Development at
Barkby Road,

Queniborough
Written on behalf of David Wilson Homes

Written by : Residential & Commercial Engineering Ltd,
Unit 17, Lakeside Business Park,

Walkmill Lane, Cannock, WS11 OXE.

Report No : RACE/ FRA/BRQ — Rev A

Residential & Commercial Engineering Ltd
November 2017

o




Flood Risk Assessment

Land at Barkby Road, Queniborough

Job No. : DWH / BRQ / FRA 1

By:
Residential and Commercial Engineering Limited

Unit 17, Lakeside Business Park, Walkmill Lane, Cannock, WS11 OXE

Date: November 2017



REVISION STATUS

Revision | Details Date | Author | Checked
# First Issue 14.11.17 LE RH
A Updated to suit latest planning 01.02.18 LE GJ
layout




Contents —
Executive Summary

Section 1: Planning Policy Statement 25 and other references.
Section 2: Site Description

Section 3: The Environment Agency & Leicestershire County Council
Section 4: Source of Potential Flooding

Section 5: Development Drainage

Section 6: Flood Risk

Section 7: Flood Zone of the Proposed Development
& Protection Measures

Section 8: Dry Escape Route
Section 9: Assessment of Development Site

Section 10: Conclusions

Appendix A — Proposed Drainage Strategy Plan

Appendix B — Calculation of site specific Greenfield runoff rate
Appendix C - Initial Ground Information & Infiltration Results
Appendix D - Microdrainage Calculations

Appendix E - Topographical Survey

Appendix F — Site Location Plan

Appendix G - EA Flood Mapping Information

Appendix H — Available STW Information



Executive Summary

Residential and Commercial Engineering Ltd have been requested to carry out a flood risk
assessment with regards to the proposed planning application for the construction of 136
dwellings on a greenfield site, off Barkby Road, Queniborough.

This Report discusses the risk of flooding to the site and potential consequences. It then
assesses the development proposals and the impact of flooding on these. Future ground
levels and drainage proposals are also considered as part of the assessment.

Methodology - A detailed assessment including the preparation of preliminary drainage
calculations and reviewing the surface water drainage hierarchy was carried out to ensure
compliance with relevant guidance and to ensure a minimal risk of flooding, whilst
providing a drainage strategy to inform any following detailed engineering designs. The
methodology of this report (including outflow rates & SUDS strategies) should be adhered
to during any subsequent detailed engineering designs.

Conclusions —

The assessment shows that the proposed development can be accommodated in its
proposed location with a no further risk of flooding to the development site and no
increase in risk of flooding to adjacent properties whilst maintaining the existing

greenfield flow rates from the proposed site to the downstream network.

Planning Permission should therefore not be withheld on flood risk grounds.



Section 1: Planning Guidance Notes 25

a) With the publication of the ‘National Planning Policy Framework’ (NPPF) in March
2012 it became a requirement that all affected planning applications be accompanied by
a site-specific flood risk assessment.

The Technical Guidance to the National Planning Policy Framework (NPPF-TG) provides
additional guidance to ensure the effective implementation of the planning policy as set
out in the NPPF and retains key elements of Planning Policy Statement 25: Development
and Flood Risk.

The NPPF-TG requires a site-specific flood risk assessment (FRA) to assess the risk to a
development site and demonstrate how flood risk from all sources of flooding to the
development itself and flood risk to others will be managed now, and taking climate
change into account.

The NPPF-TG requires that climate change is taken into account in assessing the flood
risk for developments. Table 5 of the NPPF-TG provides sensitivity ranges which may
provide an appropriate precautionary response to the uncertainty about climate change
impacts on rainfall intensities and river flows. The table (adapted to demonstrate effects
on rivers) is shown below:

Table 1: Recommended national precautionary sensitivity ranges for peak rainfall intensities in small
and urban catchments

Applies Total potential change Total potential change Total potential change
acrossallef anticipated forthe anticipated for the anticipated for the
England ‘20205’ {2015 to 2039) ‘2050s’ (2040 to 2089) 20805’ (2070 to 2115)
Ipper end 10% 20% 40%

Central 5% 10% 20%

The design horizon of the proposed development is beyond 2085 and therefore in
accordance with the above table, peak rainfall intensity has, where applicable, been
increased by 40% to represent anticipated climate change.

b) Planning Policy Statement 25 (PPS25) issued in December 2006 replaces PPG25
guidance notes issued by the Office of the Deputy Prime Minister in July 2001 which is
now cancelled. PPS25 introduced the sequential test and risk based approach to flood
risk of developments on priorities based on flood zones as outlined in PPS25. The Flood
Risk Assessment follows the relevant sections of the guidelines of PPS25.



C) Environment Agency & other supporting governing bodies provide guidance notes
in order to produce flood risk assessments which consist of the following documents —

NPPF & NPPF-TG

CIRIA 522 (SUDS Design manual for England and Wales)

CIRIA 523 (SUDS Best practice manual)

CIRIA 753 (The SUDS manual)

CIRIA 624 (Flood Risk Assessment toolkit)

PPS25 — Planning Policy Statement 25 — Development and Flood Risk
IoH24 - Flood estimation for small catchments

Modified Rational Method & Rational Method

Local Land Drainage Team — Drainage Requirements

The guidance notes have been reflected throughout this report in order to assess and
provide a suitable Sustainable Urban Drainage Design System (SUDS) where possible.



Section 2: Site Description

Existing

The existing site comprises of a greenfield area with no associated positively drained
buildings, approximately 5.8Ha in area. This existing site is bordered by the following;

North — To the North of the proposed development there are rear gardens of
existing residential properties.

East — To the East of the development is an existing road called Barkby Road which
then is followed by further greenfield areas.

South — The South of the development is bounded by existing hedges with arable
fields beyond.

West — To the West of the site there in an existing industrial park.

It should be noted as a general note the majority of the site is bound by existing hedge
rOWS.

Proposed

The proposed development is 136 dwellings consisting of houses along with associated
parking, garden areas and amenity space on the existing site.



Section 3: The Environment Agency & Leicestershire CC

a) The Environment Agency is a statutory consultee for all planning applications and
will provide comments and recommendations to planning authorities for any development
over 1 ha or within a floodplain.

b) The Environment Agency has issued Local Authorities with indicative Flood Plain
maps as a guide to the extent of the existing flood plains. In this study we have found,
by retrieving the Environments Agency’s Web Site, that the site lies within an area that
is considered as low risk, falling within the EA category of 0.1% (1 in 1000) or less, as
referred to in PPS 25. This takes into account the effect of any flood defences that may
be in the area.

c) The EA would be looking for SUDS to be considered at all times during the site
designs, therefore please refer to sub-section “"D" of section 5 to review the final SUDS
requirements to be incorporated within the final engineering designs.

d) It is also noted that Leicestershire County Council (LCC) Local Drainage Officers
require all developments within the borough to reflect greenfield run-off rates along with
the introduction of Sustainable drainage techniques. This is reflected within section 5 of
this report.

Section 4: Source of Potential Flooding

Consideration of each type of potential flooding has been made in the following table:-

Fluvial Flooding (Rivers and Sea) \ Flood Risk Rating Low
The Environment Agency (EA) Fluvial Flood Map shows the site to be within Flood Zone 1. Zone lindicates an Annual
Exceedance Probability (AEP) of not greater than 0.1% (Probability 1 in 1000 year) flood risk — Low Probability.
Residential developments are classified as “more vulnerable” developments in the current National Planning Policy
Framework (NPPF). Developments of this “more vulnerable” nature are considered appropriate in Flood Zone 1.

As the site is situated within EA Flood Zone 1 and there is no history of flooding at the site, it is considered all access
and egress routes to the site are safe.

Groundwater Flooding | Flood Risk Rating Low

There is currently no records indicating that the site is susceptible to groundwater flooding

Based on the above it is considered that the risk of flooding from groundwater is low.

Pluvial Flooding (Surface Water) \ Flood Risk Rating Low

The current surface water flooding follows the existing topography. The surface water flows along the Southern
boundary of the site and doesn't affect the site.

Based on the above it is considered that the risk of flooding from surface water is low.

Sewer Flooding | Flood Risk Rating Low

At present STW have not issued a developer enquiry response and therefore it is not known as of current if the
proposed outfall sewers have suffered from flooding.

Based on the above it is considered that the potential risk of flooding from existing and proposed sewers is low.

Flooding from Other Sources | Flood Risk Rating Low

Based on a review of the EA flood maps and the Ordnance Survey mapping of the area around the site it is
considered that the site is not at significant risk of flooding from artificial sources such as reservoirs and canals.




Section 5: Development Drainage

Throughout the section we identify and assess the proposed drainage methods to be
used, together with an assessment of the potential storage requirements to be
accommodated within the proposed design. Therefore we address the elements as
follows:-

5a) Existing Impermeable Run-Off rates & supporting calculations
5b)  Surface Water Drainage Hierarchy
5¢) Proposed Impermeable Run-Off rates & supporting calculations

5d) Storage required & how each SUDS element selected will be accommodated
within the final engineering design.

5e) SUDS-sequential test and methods selected for the proposed site

5a — Existing Impermeable Run-Off rates & supporting Calculations.

The following paragraph gives a detailed breakdown of the calculations used to
determine the existing run-off for the development site, as follows:-

In Appendix E there is a copy of the existing topographical survey information for the
development site. The overall site area of 5.82 ha, which is greenfield, thus this FRA
has been undertaken on this basis.

The proposed site has been limited to a discharge rate of 5 I/s. This is due to the
proposed existing sewer connection being to a 150mm diameter storm sewer.
Although a developer enquiry is still awaited, due to the size of the pipe it is believed
that 5 I/s is an acceptable outfall rate. It should be noted that assessments were
completed to review what the proposed runoff rate should be set at and the result
with the worst case scenario was the Micro Drainage ICP SUDS model using the site’s
impermeable area (Based on a 60% impermeability and allowing for 10% urban
creep) the estimation for the site specific Qbar greenfield runoff rate was 16.80 I/s.
As discussed above due to the existing pipe size this runoff rate is seen to be too high
and has therefore been disregarded. Based on the above figures we are proposing a
70% betterment on the worst case scenario outfall rate and an 83% betterment on
standard greenfield calculation (5 I/s per hectare). ((5/ 16.80 x 100 = 70%) - (5 /
29.1 x 100 = 83%))

This approach has been used in order to reduce the risk of impact that the proposed
development puts on the existing surface water sewers and thus reducing the
possibility of flooding against the existing flows for the greenfield site.

Therefore, in conclusion the existing run-off rate to be utilised is 5.0 I/s which would
attenuated the 1 in 100 year storm event plus 40%. This run-off rate has been
calculated using the proposed impermeable area and factoring in a 10% urban creep.



STW sewer capacity checks —

A full STW developer enquiry response has not yet been received. Once this is
received the response should be considered against this report.

5b — Surface Water Drainage Hierarchy.

Surface water management should be a consideration on any site in order to ensure
that surface water is managed in accordance with the NPPF and PPG, the use of
Sustainable drainage systems is a requirement on all developments. Sustainable
drainage systems are designed to control surface water run off close to where it falls
and mimic natural drainage as closely as possible. They provide opportunities to:

e reduce the causes and impacts of flooding;

e remove pollutants from urban run-off at source;

e combine water management with green space with benefits for amenity,
recreation and wildlife.

Generally, the aim should be to discharge surface run off as high up the following
hierarchy of drainage options as reasonably practicable:

e into the ground (infiltration);
e to a surface water body;
e to a surface water sewer, highway drain, or another drainage system;

At the time of completing this report no ground investigation information was available
for analysis therefore it cannot be confirmed if soakaways are viable on the proposed
site However initial information available from the British Geological Survey identifies
that the likely ground conditions will be silty clays overlying mudstone, therefore
soakaways are unlikely to provide a via drainage solution. This FRA has be progressed
on this basis.

An assessment of the vicinity of the site identifies that the nearest open watercourse is
approximately 25 metres away from the site, going against the topography of the site.
Meaning a gravity solution is not practical. In addition to gain connection to this open
watercourse multiple areas of third party land would need to be crossed including
Barkby Road which acts as the primary access road for the existing residential cul-de-
sacs to the North of the proposed development. Based on the above information
(topography & third party land) a connection into an open watercourse is not seen as a
viable option.

An assessment of the site was also completed to assess whether local land drainage
ditches were a suitable outfall. When assessing the site topography along with the EA
Maps for surface water flooding it is apparent that there significant surface water
flooding just of the boundary of the site. It is considered that it is likely that some form
of shallow ditches follow the hedge lines running along the site boundaries and that
surface water run-off from the site currently discharge into these shallow ditches. As



the EA mapping shows significant surface water flooding near the south-west corner of
the site, this seems to indicate, along with general topography of the area, that surface
water run-off from the surrounding area is directed towards this area and that flooding
occurs because the land drainage network (i.e. ditches) are non-continuous and thus
not able to convey flows away from the area in question.

Based on this assessment it is considered that there is not a viable land drainage outfall
which could be utilised as an outfall for the proposed site.

Due to the constraints of the site it is proposed that the foul and storm sewers should
both discharge via a gravity sewer option into the existing sewers location North West
of the proposed site. Due to the site being bound directly by a public highway it is
thought a direct connection can be made to both the storm and foul sewers. A
connection to the existing sewers is subject to the developer enquiry from the Severn
Trent Water. Capacity checks/sewer modelling may be required and this should be
assessed during a detailed design. During the detailed design it should be ensured that
the proposed outfall point is in public highway and can therefore be connected to
without and third party consent. It should be noted due to the storm connection
thought to be a 150 diameter pipe the outfall has been restricted to 5 I/s to avoid
capacity issues. It is thought when a developer enquiry response is available that this
will be requested however this is to be confirmed upon the receipt of the developer

enquiry.
5c — Proposed Impermeable Run-Off rates & supporting Calculations.

The following paragraph gives a detailed breakdown of the calculations used to
determine the proposed run-off for the development site, as follows:-

This report has been based on the site being approximately 60% impermeable, the
total proposed impermeable area of the development totals 24,800m2 (2.48ha). In
addition, and in accordance with Leicestershire CC guidance, an allowance should be
made for urban creep in order that minor future increases in impermeable area (such
as conservatories etc) can be taken into account within the design. The principles for
setting the value of urban creep is based on the table below:-

Table 2: Residential development density, ]

Dwellings per hectare Change allowance % of impermeable area
25 10
30 8
a5 6
45 4
50 2

Flats & apartments 0

Based on the above, and the development of 136 residential units, a 10% allowance
for urban creep should be incorporated within the design. Due to the layout being a
sketch this report has been designed to allow for a 10% urban creep factor to cover
and minor design amendments. The total proposed impermeable area of the



development totals 2.728ha (including a 10% allowance for urban creep) which will
therefore accommodate any minor layout changes during the planning process.

Therefore, based upon the above criteria, for the proposed site needs to be restricted
to equivalent greenfield run-off as calculated in section 5a, namely 5.0 I/s.

To recap on the criteria, the proposed site should be throttled to achieve a maximum

flow rate of 5.0 1/s against the 1 in 30 year storm events and should be designed
to not flood on a 1 in 100 vear storm + 40% increased to accommodate climate

change.

Based on the above calculations quoted within Section 5a, the proposed site would
increase flows (if uncontrolled) against the required runoff rates. However, in
accordance with LCC & EA guidelines, the site would require SUDS and drainage
controls to ensure this maximum flow rate is achieved to return flows back to the
calculated Greenfield runoff rates and to also assist with water quality discharge from
the proposed site.

Finally, it is noted that within any detailed designs, the designer should ensure that
the proposed site would not flood any property against a 1 in 100 year storm + 40%
increase in flows to accommodate for climate change.

5d - Storage required & how each SUDS element selected will be
accommodated within the final engineering design.

Based on the above calculations, Using the run-off rate of 5.0 I/s against a 1 in
100year + 40% for climate change flow rate event and the proposed impermeable
area of 2.728 ha and running a quick storage estimate programme in MicroDrainage,
this would equate to the site requiring a between 2136m3 to 2838m3 of storage.
The input data and results of these calculations can be seen within Appendix D
(Microdrainage Calculations). This calculation together with the drainage strategy
plan (Appendix A) therefore proves “that it will be feasible to balance surface water
run-off to the greenfield run-off rate (or better) for all events up to and including the
1 in 100 year storm, including 40% for climate change, and set out how this will be
achieved”.

Finally, in order to prove that the potential volume could be accommodated within the
proposed layout, please refer to Appendix A (the Drainage Concept Plan), which
indicates where each SUDS element has been considered and could be used, along
with consideration to any potential reducing factors to the proposed impermeable
areas or storage potentials.

5e — SUDS - Sequential Test & Methods Selected for the Proposed Site.

Under the NPPF it is a requirement to locate development proposals in an area of lowest
risk. As such, various types of development have been classified as to their vulnerability,
and tables 2 and 3 of the NPPF-TG set out the type of development that is acceptable



within each of the risk zones. Proposed residential use is categorised as “More
Vulnerable” in accordance with tables 2 and 3, and acceptable in Flood Zone 1 without
any restrictions. Due care is however to be given to ensure that the proposals do not
result in an increase in flood risk to surrounding properties.

As all the residential development lies within the area of Flood Zone 1 an Exception Test
is not required for the site.

Also with regards to Sustainable drainage it is proposed to introduce a number of methods
within the drainage scheme to utilise several methods of Sustainable Drainage. These
will include ponds (where possible), along with associated and considered landscaping
introduced into the proposed scheme.

The following table should be reflected as & where possible within the detailed
engineering design, to ensure all SUDS options are carefully considered. This table is
formulated against the proposed site, while giving specific consideration to the weighting
for each potential SUDS trains that can be employed for use for the proposed site, through
the use of microdrainage. It highlights and lists with specific regards to order of weighing
each potential SUDS element to select within the detailed designs. It is also noted that
although no ground investigation information has been supplied when assessing the site
on the British Geological Survey web-site identifies that the site is likely to be underlain
by clay. Due to the British Geological Survey date being the current data available it is
thought that porosity techniques would be unsuitable for the proposed site. Therefore
these elements should be considered as a water purification method rather than a final
discharge point.

- : Community Economics

QUI%TEE"MH ydrological tand Use FE:&?’BS fotal Envi?:rsment Main?:r?ance
Infiltration Trench | Soakaway (1,10, 9) 21 (2nd) 30 (2nd) 20 (1st) 71 (1st) 15 (10th) 13 (9th)
Pervious Pavements (2,6,6) 23 (1st) 27 (3rd) 20 (1st) 70 (2nd) 16 (6th) 14 (6th)
Infiltration Basin (3,13,9) 21 (2nd) 25 (9th) 20 (1st) 66 (3rd) 12 (13th) 13 (9th)
Online / Offline Storage (3,5,6) 13 (11th) 33 (1st) 20 {1st) 66 (3rd) 17 (5th) 14 {6th)
Grassed Swales (5,6, 6) 18 (4th) 26 (Bth) 20 (1st) 64 (5th) 16 (6th) 14 {6th)
Bioretention Area (6,2,12) 16 (7th) 27 (3rd) 20 (1st) 63 (6th) 19 {2nd) 11 {(12th)
Filter Drains 7,10, 11) 15 (9th) 25 (9th) 20 (1st) 60 (7th) 15 (10th) 12 (11th)
Wet Ponds (8,2,1) 17 (6th) 27 (3rd) 12 (11th) 56 (8th) 19 (2nd) 17 (1st)
Filtration Technigues (9, 6,13) 11 (12th) 24 (11th) 20 (1st) 55 (9th) 16 (6th) 9 (13th)
Grassed Filter Strip (10, 4,2) 11 {12th) 23 (12th) 20 (1st) 54 (10th) 18 (4th) 16 (2nd)
Dry Detention (10,12,2) 15 (9th) 27 (3rd) 12 (11th) 54 (10th) 13 (12th) 16 (2nd)
Stormwater Wetlands (12,1,5) 16 (7th) 27 (3rd) 10 (13th) 53 (12th) 20 (1st) 15 (5th)
Green Roofs (12,6, 2) 18 (4th) 15 (13th) 20 (1st) 53 (12th) 16 (6th) 16 (2nd)

Therefore, to summarise, it is expected (as highlighted on the plan within Appendix A),
that an online pond would be used incorporating a low flow channel, stone pitching &
aquatic planting which would form the SUDS elements of the proposed drainage scheme
for the development. The detailed drainage designer must ensure a minimum of two
treatment trains are used within the proposed drainage scheme.

It is noted the final detailed engineering design should be submitted and approved by
LCC land drainage team (LLFA), to ensure the final proposals are in line with this Flood
Risk Assessment.



Section 6: Flood Risk

National Planning Policy Framework

As stated in section 1, NPPF replaced the Planning Policy Statement 25 guidance notes

produced by the Communities & Local Government.

The guidelines use the sequential test and the risk based approach to flood risk and
development. Therefore the below two tables indicate the Flood Risk & Risk of Flooding
elements. Again as the residential development is only situated within the area of Flood

Zone 1, this is what has been used against the selection criteria —

Flood Risk —
Flood Risk Vulnerability Classification
Flood Essential Highly Vulnerable More Vulnerable Less Vulnerable Water Compatible
Zones Infrastructure
Zone 1 v v v v v
Zone 2 v Exceptlc_m Test v v v
required
Exception Test Exception Test
Zone 3a required x required v v
Zone 3b Exceptlc_)n Test x x v
required
v Development is appropriate X Development should not be permitted
Risk of Flooding —
. Potential
Sources of Flooding High Medium Low Comments
Fluvial (Rivers) v The whqle site is located within Flood Zone 1 (Low
probability).
) The site is located within the central regions of the
Tidal / Coastal v country; therefore there is no risk of tidal flooding
Low probability as the drainage will be designed to
Pluvial (Drainage Systems) v accommodate a 1 in 100year storm event + 40% for
climate change without flooding properties
} Area of impermeable material mitigated through use
Surface Run-off v of appropriately sized drainage systems
Ponding v Propos_ed S|te_ Ie\{els will prevent and avoid any
potential ponding issue
Groundwater v No apparent groundwater flood risk. No

existing/proposed basements

It is also noted from the flood maps available that the proposed residential
development site lies within Flood Zone 1 and therefore falls within the Low Risk of

Flooding.




Section 7: Flood Zone of the Proposed Development
& Protection Measures

Based on the result of this flood risk assessment the site falls within Flood Zone 1 in
accordance with NPPF sequential Characterisation of Flood Risk Zones for the area which
is proposed to have residential build upon it. This means that the site is characterised as
little or No Risk with the annual probability of a river nearby flooding less than 0.1% (1
in 1000 year possibility or less).

There is a low risk from other flood sources therefore no mitigation will be required,
above that provided by the proposed suitably designed attenuated system, incorporating
SUDS options where feasible and controlling flows to green field runoff.

Based on the above no constraints should be imposed for the proposed development
based on this criterion.

Section 8: Dry Escape Route

As can be seen in Appendix G, the flood zone map the proposed residential site is not
within the area of flood. Therefore the proposed access points (vehicular & pedestrian
links) would provide the dry escape route should one so be, as can be accurately reflected
from the mapping attached in the EA responses within the appendices. Therefore the
proposed site could easily provide a dry escape route should one ever be required.

It is considered that the measures described above provide adequate protection against
flooding.



Section 9: Assessment of Development Site

During the planning processes an assessment to why the proposed site should be
developed is required, in order to support the planning application. Therefore the
following items assisted in supporting the proposed development and consequently
provided the reasoning to pursue the development of the proposed site:-

1) The proposed building area of the proposed site lies outside a flood zone, or
within the 1 in 1000 year flood line, therefore should not be constrained for
any attached issues.

2) Flows from the proposed site would be controlled to equivalent greenfield
runoff rates.

3) SUDS would be introduced, where possible, within the final engineering
design for the proposed site, which would further reduce flows from the
proposed site in normal conditions and would assist in ensuring flows pass
through a minimum of two treatment trains to assist in the water purification
& quality process.



Section 10: Conclusions

As the proposed residential proposals lies outside any existing flood zones, the site would
not be constrained.

Also the surrounding area of the proposed site contains residential properties which are
set at similar levels, to that of the proposed site. Therefore it is not viewed that the site
would prove to have any flooding issues.

Based on the calculations given the proposals would ensure that there is no impact upon
the current drainage across the site and within the surrounding area — in line with
standard LCC runoff rate requirements. Also, climate change & urban creep has been
considered within the calculations.

Runoff rates will be restricted to 5.0 I/s due to the existing connection thought to be a
150mm diameter pipe. This has been proposed in order to prevent flooding issues. 5 I/s
is a 83% betterment on proposed greenfield rates (5 |/s per hectare).

A minimum of two SUDS treatment trains will be introduced into the proposed drainage
scheme, which will assist in returning the storm drainage flows back into the natural
ground porosity (where achievable), and also assist in purification of the storm water.

Depending on the final location of the potential storage outlined in section 5, maintenance
will be undertaken by management companies by agreement or other adopting authority.
Arrangements and terms are to be finalised at the detail design stage, by the developer.

Based on the calculations & discussions within this report, the proposals would ensure

that there is no impact upon the current drainage systems of flood areas across & nearby
to the site and within the surrounding area.

End of Report



Appendix A — Proposed Drainage Strategy Plan
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Appendix B — Calculation of site specific Greenfield runoff rate

No calculations are required due to the restriction of 5 I/s being used. This has been proposed
due to the eisting storm water sewer being a 150mm diameter pipe and therefore in order to
avoid potential flooding we have proposed a restricted outfall of 5 I/s.



Appendix C — Initial Ground Information & Infiltration Results

(No information was available at the time of completing this report. This should

be assessed when completing the detailed design) — Due to this the Geology of
Britain findings have been detailed below.
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DEPARTMENT OF THE ENVIRONMENT

" RECORD OF BOREHOLE No. 61 SW 19

CONTRACT PECD 7/1/112 : RESEARCH PRO

GRAMME TO ASSESS THE POTENTIALLY

Overturden thickness 0,90 m,
Mireral thideess 0,20 m.
Overtanden ratio 3

Sheet No. !
WORKABLE SAND AND GRAYEL RESOQURCES IN THE SOAR VALLEY LEICESTERSHIRE. of 1
DRILLING CONTRACTOR COORDINATES DATE
FOUNDATION ENGINEERING LTD. 463861E 312137N 31.8.84
DRILLING METHOD/MACHINE GROUND LEVEL HOLE DIAMETER
Cable Tool Percussion/Pilcon Wayfarer S7.5m 0D 200 mm
PARTICLE 8I1ZE SUMMARY % (mm) STRATA GESCRIPTION
SAMPLE |BS 6930 : 1081 [BS 882 : 1983 (According to BS 5930 ; 1981) ‘5 o Q
. w -l
DEPTH ° | el .o o e EE gdg e
o|% o 3 w © 3
m  BS]Eiecizg)e T3]3 8321822 28
oAuS-NCVA - o v OFrcl€al| ®a
.
TOPSOIL 1 //
00-10 | - | xialxn]l-]11wls Light brown, silty, very clayey, fine to medim A0 J(8:9) | %-© / £, 2
1.0 %6.0 [ e
Very stuff, red trown, sandy, gavelly QAY 1.0 %.10 "% 6
Very Stiff, red brown mottled grem grey, very silty . ) — A
CLAY 4 1.8 %5.0 ;—::
B0 OF KREIDLE 1.80 m.
1
REMARKS:- E E l.
Ory

EE V.
ENGINEERING GEOLOGY LTD.
in assoclation with

GEOMORPHOLOGICAL SERVICES
LTD.

232




Appendix D — MicroDrainage Calculations

30 Year Evaluation Results (Factoring in 10% for urban creep) —

i

£ Quick Storage Estimate EI@
‘ Variables
m&. FSR Rainfall »  Cv(Summer) 0.750
dinage
Retum Period fyears) 0 Cv (Winter) 0.840
Impermeable Area tha) 2728
Variables Region England and WWales T Maximum Allowable Discharge 5.0
075
Results Map M5-60 mm) 15100
— Ratio R 0.400 Infiltration Coefficient {m.hr) 0.00000
Safety Fact
COverview 20 sty Factor 20
Overview 30 Climate Change (%) 0
Wit
Arayse | | OK || Cancal || Hep
Enter Climate Change between -100 and 600
/ Quick Storage Estimate EI@

by [ oo

Global Variables require approximate storage
[rralnage of between 1032 m* and 1429 m*.

Variables

Fesults

Design

Overview 20

Overview 30

These values are estimates only and should not be used for design purposes.

| Anayse | [ ok || Cancel | |

Help

Enter Climate Change between -100 and 600




100 Year + 40% for Climate Change (Factoring in 10% for urban creep) Evaluation

o

Drainage

Resulis

Variables

Results

Design

Overview 20

Overview 30

Global Varables require approximate storage
of between 2136 m* and 2838 m>.

These values are estimates only and should not be used for design purposes.

| Analysz || oK

|| cancel ||

Help

Enter Climate Change between -100 and 600

Results -
£ Quick Storage Estimate E
‘ Variables
hﬂ FSR Rainfall »  Cv (Summer) 0.750
ainage
Retum Period fy=ars) 100 Cv (Winter) 0.840
Impemeable Area ha) 2738
Varizbles Region  Englandand\ales  ~  payimum Alowable Discharge 5
1/5)
Results Map M5-60 (mm)  15.100
—— rlin 0.400 Infiltration Coefficient {m.fr) 0.00000
Overview 20 Safety Factor 20
Overview 30 Climate Change (%) 40
Wi
Arayse | | OK || cCancel || Hep
Enter Climate Change between -100 and 600
£ Quick Storage Estimate E'@




Appendix E — Existing Topographical information
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Appendix F — Site Location plan




Appendix G — EA Flood Mapping Information
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Appendix H — Available STW Information — Not yet received
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