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INTRODUCTION

This Flood Risk Assessment (FRA) has been produced on behalf of Peveril Homes
Ltd by Armstrong Stokes & Clayton in support of the proposed development of land
located to the west of Burton Road, West Tutbury, Staffordshire.

This FRA has been prepared in accordance with PPS25/PPS25 Development and
Flood Risk Practice Guidance and in consultation with the Environment Agency.

This FRA has also been prepared in accordance with East Staffordshire Borough
Council’s Level 1 and Level 2 Strategic Flood Risk Assessment (SFRA).
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EXISTING SITE
General

The application site has a gross area of approx. 15.2ha and is located to the south
east of West Tutbury, Staffordshire. The site boundary is indicated on the OS based
site location plan included within Appendix A.

The site is Greenfield consisting of open grazing land divided up by various post and
rail fence/hedge field boundaries. There are no significant features identified within
the site boundary.

The site is bound to the north by an area of dense vegetation/scrub and residential
property beyond, to the west by existing residential property and Green Lane. It is
bound to the east by the Burton Road (A511) and to the south by further open
grazing land.

A small pond is located within the dense undergrowth, immediately adjacent to the
northern boundary. The purpose of this pond is unknown.

The existing site layout is indicated on the topographical survey Dwg No.
13583 OGL produced by Greenhatch Group included within Appendix B.

Levels

The contoured topographical survey confirms that the site falls predominantly from
the south west to the north east by approx. 10m. The lowest spot level shown is
79.04m AOD where the site bounds the A511 Burton Road roundabout. The highest
spot level shown is 89.49m AOD towards the south western corner of the site. The
south western corner itself falls away to the west towards Green Lane, the lowest
level within the site boundary being approx. 87.70m AOD.

Foul Drainage

The public sewer records have been obtained from Severn Trent Water Limited
(STWL). It is evident from the records that the nearest public foul/combined sewer is
a 225mm diameter located within Ironwalls Lane and Green Lane. STWL
correspondence and record plan illustrating approximate location of the public
sewers is included within Appendix C.

The existing site is Greenfield and therefore does not benefit from any existing foul
drainage systems.

Surface Water Drainage

The public sewer records confirm that the nearest public surface water sewers are
225mm diameter and located within Cromwell Close and the northern portion of the
site. The sewer within the site would appear to be an overflow discharging to the
existing pond north of the site boundary. STWL correspondence and record plan
illustrating approximate location of the public sewers is included within Appendix C.
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The site is Greenfield and therefore does not benefit from any existing positive
surface water drainage systems.

Based on existing local topography, it is clear that the site falls within the Greenfield
catchment of the River Dove. An assessment of the Greenfield run-off from the site
has been made using the IH 124 method, giving an average (QBAR) discharge of
76.11/s which equates to a Greenfield rate of 5.011/s/ha. A copy of the rural run-off
calculations produced with the Micro Drainage software suite is included within
Appendix E.
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PROPOSED DEVELOPMENT
General

It is proposed to provide a predominantly residential development consisting of a
total of 224 units together with approx. 1800m2 of B1 office accommodation to the
south east.

The proposed development layout is included within Appendix D.
Levels

The proposed finished ground floor levels are yet to be determined, however, they
will generally reflect the existing topography.

Foul Drainage

Based on a residential development of 224 units, the peak foul drainage discharge
generated will be approx. 10.41/s.

Assuming occupancy of 1 person/15m2, the maximum occupancy of the proposed
B1 office accommodation will be 120 persons. Based on a maximum discharge of
1001/person/day the peak foul discharge will be less than approx. 1.01/s.

It is proposed to connect the foul drainage from the development to the 225mm
diameter public foul sewer located at the junction of Ironwalls Lane and Burton
Road. A short length of off site outfall sewer laid within Burton Road will be
necessary but, as no third party land will be involved, this could be constructed by
the developer without the need for a requisition agreement. With consideration of the
invert level of the public sewer and the site topography a pumped outfall will be
required to connect to the public sewer network.

It may be necessary for STWL to carry out a capacity check of the existing public
foul sewer network to confirm the available capacity and the scope of any off site
improvement works that may be required.

It is expected that the main on site foul sewers will be offered to STWL for adoption
under Section 104 of the Water Industry Act 1991.

Surface Water Drainage

In accordance with PPS25, a surface water drainage strategy will be required that
does not increase discharge levels and therefore does not increase the risk of
flooding to other areas. Furthermore, the surface water drainage strategy should
actively seek to reduce positive discharge levels via the use of SUDS (Sustainable
Urban Drainage Systems) wherever possible.
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Whilst no specific information relating to soil infiltration rates is available, based on
ground investigation information, the entire site is indicated to be underlain by
boulder clay and/or mudstone which are highly unlikely to be suitable for the use of
soakaways. The soil index value of 0.45 indicated by the rural run off calculations
also suggests low permeability.

In order to fully confirm the viability of infiltration SUDS techniques it will be
necessary to carry out percolation testing on site in accordance with BRE Digest
365.

Based on the information currently available in respect of ground conditions, it is
clear that the surface water strategy cannot rely on the use of infiltration SUDS
techniques. On site attenuation will therefore be essential in restricting surface water
run-off from the proposed development. Preference should always be given to above
ground attenuation techniques such as ponds, swales, etc. wherever possible.

Discounting infiltration SUDS techniques at this stage, the proposed surface water
drainage strategy should consider the incorporation of the following SUDS options
at the detailed design stage.

Domestic/Office Roof Run-Off

- Water Butts (incorporating overflows)

- Rainwater / Grey Water Harvesting

Highways/Hardstanding Areas

- Above Ground Attenuation (detention pond/s or swales)

- Below Ground Attenuation (cellular storage or oversized pipes/culverts)

Permeable paving may also be a consideration at the detailed design stage as it can
prove effective where ground conditions are not suitable for primary infiltration
techniques.

The proposed surface water/highway drainage network that will utilise attenuation
SUDS will require a restricted Greenfield equivalent discharge. Whilst the site lies
within the River Dove catchment, the nearest ditch/watercourse to the site that has
been identified at this stage is the Mill Fleam, approx. 700m to the north. Further
investigation beyond the scope of the topographical survey will be required to
identify a suitable outfall location closer to the site. It is likely that an off site surface
water outfall sewer will be required and, depending on its route and outfall location,
it may need to be laid within 3" party land and thus will need to be constructed
under a requisition agreement.

An outfall to a watercourse will require the consent under the Land Drainage Act
1991 from the relevant authority as well as any relevant riparian owners.
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The existing pond to the northern boundary of the site has been investigated, and
whilst STWL have a surface water sewer discharging to the pond, there does not
appear to be a positive outfall from the pond and thus the pond has been discounted,
at this stage, as a potential outfall for surface water flows from the new development.

Based on the current proposed development layout, it is estimated that approx. 40%,
of the gross site area, approx. 6.08ha, will become impermeable. It has also been
estimated that up to half of the impermeable area, approx 3.04ha, will be associated
with adoptable highways or other hardstanding areas.

With consideration of the Greenfield run-off from the pre-developed site as
illustrated within paragraph 2.4.3, flows generated by the post development in excess
of this will need to be attenuated on site for the 100 year + 30% climate change
event. Should this not be possible, flood flow paths taking flood water away from
buildings will need to be demonstrated.

The final outfall point for the restricted discharge from the proposed development
will need to be agreed with the relevant authorities prior to detailed design.
However, with consideration of the distance to the nearest watercourse and the
possibility of having to access third party land for this outfall, a limited surface water
discharge to the existing combined sewer at the junction of Ironwalls Lane and
Burton Road is to be pursued.

When considering the existing catchment of the 225mm diameter sewer with a
gradient of 1:94.05 and a pipe capacity of 47.0l/s it is unlikely that this sewer has
sufficient spare capacity to accept the Greenfield run-off from the development site
as illustrated within paragraph 2.4.3. With this in mind, it is proposed to discharge
10.01/s surface water flow from the development to the existing combined sewer. It
should be noted that this discharge figure and the connection to the combined sewer
will need the approval of STWL.

With consideration of the site topography a pumped outfall to existing manhole 4501
will be necessary.

With consideration of the current proposed development layout and existing
topography, there is scope to provide staged attenuation systems to serve the
development. It would be feasible to provide open and/or below ground attenuation
for the majority of the developments surface water run-off within the landscape areas
located centrally within the site as illustrated on the Architects layout within
Appendix D. Preliminary attenuation calculations for an off-line detention pond have
been prepared using the Micro Drainage software suite to give an indication of the
attenuation volume and pond plan and swale areas that would be required. The
calculations have been based on a 1.5m deep pond/swale (1.2m effective) with 1 in 4
side slopes. The critical duration for a 1 in 100 year event plus a 30% allowance for
climate change has been used with a discharge of 60.01/s. Using these design criteria,
it will be necessary to attenuate approx. 1649m3 within a pond and associated
swales, occupying a total plan area of approx. 2890m?2.
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In addition, the current proposed development layout constraints prohibit the pond
and swales being of sufficient size to accommodate all of the attenuation necessary
for the development. With this in mind, a two stage below ground attenuation system
will also be required within the site. The first stage, which will support the ponds
and swales, could take the form of underground cellular storage. A copy of the
preliminary calculations included within Appendix E illustrates that 1112.0m3 of
cellular attenuation with a limited discharge of 16.0l/s will be required, located
adjacent to the pond. Alternatively, this could take the form of pipe storage situated
within the adjacent highway.

The area to the north east corner of the site, downstream of the new pond and at the
lowest point of the site, will need to include the second phase of below ground
surface water attenuation. This will be located within the highway and is likely to
take the form of oversized pipework or a box culvert, in an on-line arrangement.
Preliminary attenuation calculations for an on-line box culvert have been prepared
using the Micro Drainage software suite and give an indication of the attenuation
volume and size of pipe/culvert required. At this stage, the calculations have been
based on a 2100 x 1500mm culvert. As with the pond and cellular attenuation, the
critical duration for a 1 in 100 year event plus a 30% allowance for climate change
has been used with a maximum discharge of 10.0l/s. The combined flow from the
upstream pond/swales and cellular attenuation system of 76.01/s will also drain into
this catchment. Using these design criteria, it will be necessary to attenuate approx.
551m3 in 180m of 2100 x 1500mm culvert. A copy of the preliminary box culvert
calculations is included within Appendix E.

It should be noted that the preliminary calculations included within this report are
indicative and intended to provide a conservative and robust approach. The detailed
design calculations/simulations will be subject to the technical approval of the
relevant adopting authority and the Environment Agency. Should domestic water
butts be proposed, then overflows to the attenuated systems will be necessary and an
allowance has been included for this within the hydraulic calculations.

Whilst the site does not lie within a groundwater Source Protection Zone (SPZ), the
proposed surface water drainage system should be designed in accordance with all
relevant Environment Agency Pollution Prevention Guidance (PPG).

It is expected that the main on site surface water sewers serving the development
will be offered to either STWL or the Highway Authority for adoption, depending on
the areas they serve and the final outfall arrangement.

As STWL or the Highway Authority is unlikely to adopt the off-line attenuation
features, a future maintenance regime, will need to be agreed with the Environment
Agency and the LPA and secured by way of a planning condition.
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POTENTIAL SOURCES OF FLOODING
Fluvial/Tidal Flooding

The nearest potential source of fluvial flooding is represented by the River Dove
located approx. lkm to the north of the application site. The Mill Fleam, a man-
made watercourse originally built to serve the old Tutbury cotton mill, runs between
the site and the River Dove to the north of the town, lies within the River Dove
floodplain.

The Environment Agency on line flood mapping, below, indicates that the site lies
outside of the River Dove floodplain. The site is therefore located within Flood Zone
1 and assessed as having a less than 1 in 1000 annual probability of fluvial or tidal
flooding in any year (<0.1%). This is confirmed by the SFRA
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The SFRA and East Staffordshire Borough Council’s records confirm that there are
no recorded flooding incidents for this site.

Moorfield
Hill

Groundwater

No information is readily available with respect to groundwater flooding. We are not
aware of any specific existing problems.

The site is not located within an Environment Agency Source Protection Zone
(SPZ).

Foul & Surface Water Sewers
We are not aware of any flooding to the application site resulting from hydraulic

deficiencies with the existing public foul or surface water sewer networks.
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VULNERABILITY & COMPATIBILITY
General

In accordance with Table D2 of PPS25, residential development use is classified as
‘more vulnerable’ and office development is classified as ‘less vulnerable’.

In accordance with Table D3 of PPS25, both ‘more vulnerable’ and ‘less vulnerable’
development is suitable for location within Flood Zone 1.

Sequential Test

Annex D of PPS25 recommends that the risk based Sequential Test should be
applied at all stages of the planning process to steer new development to areas at the
lowest probability of flooding.

In accordance with PPS25 and the Environment Agency’s Standing Advice, the
Sequential Test is only required for sites located within Flood Zones 2 and 3.
Furthermore, as the proposed development will be located within Flood Zone 1, the
sequential process can be deemed to have been followed.

Exception Test

The Exception Test is not applicable in this instance.
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ASSESSMENT OF FLOOD IMPACT

Fluvial Flooding

As the site is located within Flood Zone 1, the proposed development will be at low
risk of fluvial flooding and will not therefore increase the risk of flooding to other
areas via the displacement of floodwater.

Groundwater

To our knowledge the site is not susceptible to groundwater flooding. The proposed
development is unlikely to increase flood risk in this respect.

Surface Water
The implementation of a surface water drainage strategy, as identified within Section
3.4 of this report, will ensure that positive surface water run-off is restricted to

equivalent Greenfield levels thus ensuring that flood risk to the surrounding area is
not increased
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CONCLUSIONS & RECOMMENDATIONS
General

The application site is located within Flood Zone 1 so the proposed development
will have a low probability of fluvial flooding.

In accordance with PPS25, the proposed development classifications are suitable for
location within Flood Zone 1.

To our knowledge, the site has not been subject to flooding from any source.
Mitigation Measures
No formal flood defence measures are proposed.

As the proposed development will not displace floodwater, no floodwater storage
mitigation measures are proposed.

The implementation of a sustainable surface water drainage strategy, as outlined
within Section 3.4 of this report, will ensure that flood risk via surface water run-off
to other areas is not increased.

Residual Flood Risk

No significant residual flood risks have been identified.

Safe routes of emergency access/egress will be readily available from all parts of the
proposed development.
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Severn Trent Water

{19 January 2010 Asset Protection (Waste Water) West

Regis Road

Tettenhall

Wolverhampton

Wve BRU
Armstrong Stokes & Clayton Limited Tel 01802 793960
The Book Shop Chambers Fax 01902 793971
54 King Street Contact Dave Hadley
Southwell Cur Rel DJH/WT25695
N[}ﬂi"ghamshire Your Ref J5/P119/001
NG25 0EN

For the attention of Jon Stokes E mail: netdev.westi@sevemirent.co.uk

Diear Mr Stokes,

Proposed Development at Burton Tuthury, Derbyshire
Co-Ords X4214 28263

| refer to your recent Develapment Enguiry Request in respect of the above. Please find a copy of the sewer
records and additional guidance notes enclosed for your information.

Foul Water Drainage

The nearest point of connection to the foul system is at the junction of Burton Road and Ironwalks Lane.
The sewer is 225mm diameter and conveys sewage from the catchment area to a pumping station located
about 700 metres to the north of the site. As this is a Greenfield site for possibly 220 dwellings and 2000
sq.m of office units we will need a modelling exercise undertaken to assess the hydraulic impact on the
existing system. Please find a leaflet enclosed in this respect and | would ask you to contact Steve Ralph
direct for an estimate and timescale,

Surface Water Drainage

The site is greenfield and therefore soakaways must be used wherever possible unless proved unsuitable, If
this is the case there might be a local watercourse system within the development area as there is a pond
located to the north of the site. Alteratively the Mill Fleam watercourse is located approximately 600
metres to the north east and a connection to this waterway might be possible with flow rates and attenuation
details to be agreed with the Environment Agency. (Please see paragraphs 1. and 3. overleaf for more
detailed information.) Please note that the 225mm diameter surface water sewer to the north of the
development will need to be accommodated within the housing layout and a ‘no build' zone of 5.0 metres
centred over the sewer will be applied.

For any new connections into the public sewer network or the use of existing sewer connections, you will
need a Section 106 pack that includes guidance notes and an application form. Our Developer Services
Team handles new connections. To contact them for an application pack pleasc call 0116 234 3320 (or visit
www. stwater.co.uk) and quote the reference number above. For the avoidance of doubt, it is suggested that
a copy of this letter, highlighting this paragraph is submitted with the future Section 106 submission.

Please quote WT25695 in any future correspondence (including e-mails) with Sevem Trent Water Limited.
I must also inform you that this evaluation is only valid for 6 months from the date of this letter.

Yours Sincerely,

A

o

A
[ J Hadley .
Asset Protection {Waste Water) West
A member of the Severn Trent Group

SEVERN
TRENT

Reégmtened in England & Wales Registation Mo, 2366680
Regstened (ifice; 2297 Cowmntry Road Bémingham B26 3P0




Guidance Notes

Surface Water Disposal

As you may be aware the Government has issued national advice in the form of “Planning Policy
Statement 25: Development and Flood Risk™ that seeks to reduce the impact of development on
surface water runoff. Annex F of PPS25 is particularly relevant. This advice is generally followed
by Local Authorities through both the Building Regulations (Approved [Document H) and the
imposition of appropriate planning conditions. Severn Trent seeks to implement this advice by
requesting such planning conditions.

The use of SUDS principles is encouraged by Severn Trent as an environment-friendly approach
to the disposat of surface water runoff from development sites. This is consistent with the weight
given to such principles in the Building Regulations (Approved Pocument H, April 2002). In
accordance with current guidance, disposal of storm runoff from the development is to be dealt
with as follows:

1. By soakage into the site’s subsoi, subject to suitable ground soakage capacity and any
contamination present. As you may know, in addition to traditional soakaways, a popular
approach is the use of permeabie pavements or stors cells located under parking areas.
Soakage capabilily is (0 be determined in accordance with Section 2 of Approved
Document H3 (2002 Edition) of the Building Regulations and so certified by a suitably
qualified person. If ground soakage proves inadequate, evidence must be submitted to
Severn Trent Water Limited. The evidence should be either percolation test results or a
statement from the ST consultant (extract from report or a supplementary letter) stating
that soakaways would be ineffective. A connection to the public sewerage system will
then be considered with flows as:

2 Brown field development site: If storm runoff from the existing development is
connected to the public sewerage system, then peak storm flows from the proposed
development up to that deriving from the previous connected impermeable area, less
20%, may be connccted to the public sewerage system. This is subject to both the details
of the existing storm connection arrangements and hydraulic calculations, including any
attenuation structures and conirois for a 30 year design, being submitted to Severn Trent
Water Limited. For existing storm connections to the public foul sewerage system, any
new storm conneclion to the pubiic storm sewerage system (if available) will be limited
to 5 litres/sec/ha {option A) OR a peak flow to be determined by the Company from its
developer-funded hydraulic modelling of the public storm sewerage system (option B).
The developer may choose either option. Please note existing flows must be assessed as
the lower of Q=2.78x50x A, /s (Ajy, ha) and the unsurcharged capacity of the outfall
pipes). This will be an improvement, as sought by PPS25,

3 Green field development site: Please note there is no automatic right of connection
from Greenfield sites. The development should connect to infiltration systems, tocal
ditches or watercourses before consideration of a connection to the public sewerage
system. Only if these options are not viable will we consider a potential connection to a
surface water or combined sewer. Depending on available capacity we would allow a
maximum of 5 litres per second per hectare for a 30 year design storm {equivalent to
average Greenfield run-off rate) but this may be subject to modelling as advised.

Please note that if a watercourse exists within a reasonable distance from the development site
paragraphs 2. and 3. are not applicable and you should contact the Environment Agency and/or
the Local Land Drainage Authority for permission and flow atienuation details.



General

Al potentially adoptable sewers must be designed and constructed in accordance with the current
edition of *Sewers for Adoption’. A Severn Trent Water Addendum for Foul Sewage Pumping
Stations is available at www.wreple.co.uk/sta.

All enquiries with respect to the supply of sewer records only should be directed to Severn Trent
Water Limited, Record Management Centre, Waterworks Road, Edgbaston, Birmingham, B16
DD (Tel: 0845

601 6616)

For Brownfield developments we are requesting a reduction in surface water {low to surface
water and combined sewers of 20% in line with Environment Agency policy and current
Government guidance. However, our requiremient for flow attenuation differs from the EA and is
currently based on a 30 year critical duration design storm unti] further notice.




Severn Trent Water

Networks Sewerage Modelling Service

We now offer developers, through our Networks Modelling Section, a service where we
provide a feasibility assessment of the hydraulic performance of our sewerage system to
enable optimum solutions to be designed for draining new developments.

This service encompasses:

¢ On-site sewer diversions (including those in a highway where the developer
has the permission of the Highways Authority to construct the work)

¢ On-sile public sewerage assessments to provide hydraulic capacity for the
developer’s proposals.

e Detailed analysis of developer’s proposals 1o ensure that downstream
hydraulic problems are not exacerbated by their developments.

e Identification of available capacity within the public sewerage network for
speculative development.

In order to undertake the required analysis the developer needs to provide:

1. Reference details of any drainage enquiry that we have already done.

2. On-site drainage proposals — including indicative road and housing layout
together with plans of impermeable areas.

3. Forbrown field sites — existing drainage survey indicating areas positively
drained and the drains etc which serve them.

4. On-site level survey, preferably based on Ordnance Survey datum, but at a
minimum with reference points to tie the data to Ordnance Survey.

5. Ordnance Survey co-ordinates for proposed manholes.

For further details and/or a site specific quotation please contact either of our modelling
teams or our New Connections office:

Modelling Teams:
For sites in Nottinghamshire, Derbyshire, Leicestershire, Coventry and
Warwickshire
Contact Jim Borrington on Tel. No. 01332 683430

For sites in Staffordshire, Shropshire, Powys, Gloucestershire, Worcestershire and
West Midlands

Contact Steve Ralph on Tel. No. 01782 654231

Email steveralphf@severntrent co.uk

New Connections:
Severn Trent Water, New Connections, Gorse Hill, Anstey, Leicester, LE7 7GU
Tel. No. 0800 707 6600
Email new.connections@sevemtrent.co.uk
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Armmstrong Stokes & Clayion Lid

I Mavis Avenue West Tutbury
Ravenshead StafTordshire
Mottinghamshire NG15 9ER Peveril Homes Lid
Date April 2011 Designed By IS
File Checked By
Micro Drainage Source Control W.11.2
1124 M il Flood
Input
Return Periocd (years) 2 Soil 0.450
Area (Ha) 15.200 Urban 0.000
SAAR (mm) 700.000 Region Number 4
Rasults 1l/s

QBAR Rural 76.1
QOBAR Urban 76.1

2 years 68.2

1 year 63.2
2 years BE.2

5% years 93.6

10 years 113.4
20 years 135.3
2% years 143.0
30 years 149.1
50 years 167.6
100 vyears 195.6
200 years 229.9
250 years 241.3
1000 years 316.7

CODO0OOo0005n0 D
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Armstrong Stokes & Clayton Lid

1 Mavis Avenue West Tutbury
Ravenshead Staffordshire

.. Notiinghamshire NG15 9EB o ~ Peveril Homes Lid
Date April 2011 ¢ Designed By IS

. Fite Balancing Pond.SRC B _ Checked By .
Micre Drainage Source Control W.11.2

Summary of Results for 100 vear Return Period (+30%)

Storm Maximum Maximum Maximum Maximuam Maximum
Duration Control Outflow Water Level Depth Volume Statusg
{mins) (1/s) {(1/s) {m OD) {xa) {m?)
15 Sumnmer 58.9 59.9 100.7803 0.7803 816.,4 O K
30 Summer 59.9 59.9 100.9208 0.9208 1053.2 O K
60 Summer 59.9 59.9 101.0323 1.0323 1263.6 0K
120 Summer 59,9 59.9 101.1018 1.1018 1405.7 O K
180 Summer 59.9 59.9 101.1118 1.1118 1426.,4 O K
240 Summer 59.9 59.9 101.1018 1.1018 1405.7 0O K
360 Summer 59,¢ 59.9 101.0763 1.0763 1352.2 0K
480 Summer 59.9 59.9 101.0468 1.04¢68 1293.0 G K
600 Summer 59.9 5%.9 101.0153 1.0153 1229.8 O K
720 Summer 58.9 59.9 100, 9818 0.9818 1165.5 0K
960 Summer 59,9 59.¢% 100.9138 0.9138 1040.0 O K
1440 Summer 59.9 59.89 100.7793 0.7783 815.4 O K
2160 Summer 59.9 59.9 100.6032 0.6033 562.1 O K
2880 Summer 58.0 '58.0 100, 4807 G.4807 412.3 O K
4320 Summer 48,8 48.8 100.3557 d.3557 27%.2 0K
5760 Summer 40.9 40.9 100.2933 0.2932 219.9 o K
7200 Summer 34.8 34.8 100.2562 G.2562 186.9 O K
8640 Summer 30.3 30.3 100.2292 0.2292 l1e3.8 0 K
10080 Summer 26,8 26.8 100.2083 0.2082 146,7 O K
15 Winter 59.9 59.9 140.8433 0.8433 918.9 0K
30 Winter 59.9 59.9 100,9933 0.9933 1188.0 QK
60 Winter 59,9 59.9 101.1143 1.1143 14321 O K
120 Winter 59.9 59,9 101.1943 1.1943 1608.3 O K
180 Winter 59.9 59,9 101.2118 1.2118 1648.9 ¢ K
240 Winter 58.9 59.9 101,2053 1.2053 1633.5 0K
360 Winter 58.9 59.9 101.1703 1.1703 1554 .7 O K
480 Winter 59.9 59,8 101.1338 1.1338 1474.2 0 K
Sto;m Rain Time-~Peak
Duration
. (mm/hr) (mins)
{ming)
15 Summer 128,29 19
30 Summer 84.23 34
60 Summer 52.66 67
120 Summer 31.80 122
180 Summer 23.35 180
240 Summer 18.64 208
360 Summer 13.54 270
480 Summer 10.7¢% 336
600 Summer .04 404
720 Summer 7.82 470
960 Summer 6.22 604
1440 Summer 4.49 B854
2160 Summer 3.24 1208
2880 Summer 2.57 1536
4320 Summer 1.85 2248
5760 Summern 1.46 2944
7200 Summer 1.22 3672
8640 Summer 1.05% 4408
10080 Summer .92 5136
15 Winter 128,29 20
30 Winter 84.23 33
60 Winter 52.66 62
120 Winter 31.8¢ 1206
180 Winter 23.35 176
240 Winter 18.64 230
380 Winter 13.54 290
480 Winter 10.79 304

€1982-20608 Micro Drainage



~ Armstrong Stokes & Clayton Lid

1 Mavis Avenue West Tutbury
Ravenshead Staffordshire
Nottinghamshire NG15 9EB o  Peveril Homes .id
Date April 2011 Designed By JS

Iile Balancing Pond. SRC ) Checked By _
Micro Drainage o Source Control W,11.2

Summary of Results for 100 year Return Period {(+30%)

Storm Maximum Maximum Maximum Maximum Maximum
Duration Control OQutflow Water Level Depth Volume  Status
{mins) {(1/s) (1/s) (m OD} {m) (m?)

600 Winter 58.9 59.9 101.0913 1.0913 1383.3 O K
720 Winter 549.9 58.¢ 101.0443 1.0443 1288.1 0K
960 Winter 59,9 59.4 100.92443 0.9443 1096.0 O K
1440 Winter 59.9 59.9 140,7393 0.7383 753.8 O K
2160 Winter 58.6 58.6 1Q00. 4952 0.4952 429.0 O K
2880 Winter 51.4 51.4 106,377 0.37717 301.3 O K
4320 Winter 38.5 38.5 100.2%787 0.2787 206.8 O K
5760 Winter 30.7 30.7 100.2318 0.2317 166.0 O K
7200 Winter 25.8 25.8 100.2018 G.20L7 141.2 0K
8640 Winter 22.2 22.2 100.1803 0.1803 124.2 O K
10080 Winter 19.6 19.46 100.1643 0.1643 111.8 O K

Storm Rain  Time-Peak

Duration /hx) (mins)
{mins) (mm

600 Winter 9.04 440

720 Winter 7.82 514

960 Winter 6.22 654

1440 Winter 4.49 908

2160 Winter 3.24 1228

2880 Winter 2.57 1552

4320 Winter 1.85 2248

5760 Winter 1.46 2944

7200 Winter 1.22 3672

8640 Winter 1.05 4408

10080 Winter 0.92 5136

- ©1982-2008 Micro Drainage




~ Armstrong Stokes & Clayton Ltd - ' o " Page3

] Mavis Avenue West Tutbury
Ravenshead . Staffordshire
Nottinghamshire NCG159EB o ~ Peveril Homes Ltd
Date April 2611 Designed By I8
File Balancing Pend.SRC N Checked By _

~ Micro Drainage _ Souree Controt W.11.2

Rainfali Details

Region ENG+WAL Shortest Storm {(mins) 15
Return Period (years) 100 Longest Storm {(mins} 10080
M5-60 (mm) 20.000 Summer Storms Yes
Ratio-R 0.400 Winter Storms Yes
Cv (Summar) 0.750 Climate Change % +30
Cv (Winter) G.840

Time / Area Diagram

Total Area {ha) = 3,600

Time {mins) Area Time (mins) Area
from: to: {ha) from: to: (ha)

0 4  3.000 4 8 0.600

- ©1982-2008 Micro Drainage




_Armstrong Stokes & Claylon 1id

| Mavis Avenue
Ravenshead

Notlinghamshire NG15 9B

Date Aprit 2011
File Balancing Pond . SRC
Micro Drainage

Invert Level (m) 100.000 Ground Level {(m}) 101.500
Depth Area Depth Area Depth Area Depth Area Depth
{m} (m?) (m) {m?) (m) (m?*) (m) (m?} (m)
0.00 600.0 0.60 1300.0 1.20 2290.0 1.80 2880.0 2.40
0.10 700.0 0.70 1450.0 1.30 2480.0 1,90 2880.0 2.50
0.20 800.90 0.80 1600.0 1.40 2680.0 2.00 2890.0
0.30 920.0 0.90 1760.0 1.50 2890.0 2.10 28%0.0
0.40 1040.0 .00 1830.0 1.60 2880.0 2.20 2890.0
0.50 117C.0 1.10 2100.0 1.70 288%80.Q0 2.30 2890.0
Hvdro-Brake Outllow Control
Design Head (m) 1.200 Bydro-Brake Type MDS Invert Level (m)
Design Flow (1/s) 55,0 Diameter (mm} 275
Depth Flow Depth Flow Depth Flow Depth Flow Depth
{m) (1/s) {m) {1/s) (m) (1/s) {m) (L/s) {m)
0.10 9.0 0.80 58.4 2.00 62.0 4.00 86.4 7.00
G.20 25.5 1.00 56.0 2.20 64.6 4.50 81.6 7.50
0.30 47.1 1.20 55.0 2.40 67.2 5.00 96.6 8.00
0.40 54,1 1.40 55,6 2.690 69.8 5.50 1061.3 8.50
0.50 58.8 1.60 57.3 3.00 74.9 6.00 105.8 9.00
0.60 59.8 1.80 59.5 3.50 80.8 6.50 110.1 9.50

 West Tutbury

Staffordshire
 Peveril Homes Ltd

Designed By IS
Checked By
Source Control W.11.2

Tank/Pond Details

- ©1982-2008 Micro Drainage

~ Page 4

Area

(m?)

2880.0
2890.0

100,000

Flow
{1/s)}

114.
118.
1z2.
125,
129,
133.
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© Armstrong Stokes & Clayton Lid

1 Mavis Avenue West Tutbury
Ravenshead Staffordshire

~ Notllinghamshire NG5 9LER Peveril Homes Ltd
Date April 2011 Designed By IS
Fite CELLULAR.SRC Checked By
Micre Drainage Source Contrel W.11.2

Summary of Results for 100 vear Return Period (+30%)

Half Drain Time : 651 minutes

Storm Maximum Maximum Maximum Max imam Maximum Maximum
Duration Contrel Filtration Outflow Water Level Depth Volume Status
{mins} {(1/s) (1/8)} (1/3) (m OD) (m} (m?)
15 Sunmmer 13.4 c.0 13.4 100.6113 0.6113 464.5 O K
30 Summer 13.4 0.0 13.4 100.7%68 0.796€8 80%.6 0 K
60 Summer 13.4 .0 13.¢ 100.9793 ¢.9793 T44.3 O K
120 Summer 14.2 0.0 14.2 101.1428 1.1428 868.6 O K
180 Summer 14.6 0.0 14.6 101.2168 1.2168 924.8 QK
240 Sunmer 14.8 0.0 14.8 101.2528 1.2528 952.1 O K
360 Summer 14.¢ 0.0 14.9 101.2777 1.27197 971.1 O K
480 Summer 14.9 0.0 14.9 101.2728 1.2728 967.3 O K
600 Summer 14.8 0.0 14,8 101.2593 1.2593 857.0 O K
720 Summer 14.7 0.0 14.7 101.2443 1.2443 945.6 O K
$80 Summer 14.6 0.0 14.6 101.2103 1.2103 919.9 O K
1440 Summer 14.2 0.0 14.2 101.1363 1.1363 863.6 0K
2160 Summar 13.6 0.0 13.6 101.0233 1.0233 777.8 O K
2880 Summer 13.4 0.0 13.4 100.9158 0.9158 696, 1 0O K
4320 Summer 13.4 0.0 13.4 100.7183 0.7183 545.9 O K
5760 Summer 13.4 G6.0 13.4 100.5412 0.5412 411.5 O K
7200 Summer 13.4 0.0 13.4 100.4027 0.4027 305.9 O K
8640 Sunmer 13.4 0.0 13.4 100.3148 0.3147 239.1 O K
10080 Summer 12.7 0.0 12.7 100.2647 0.264% 201.,3 O K
15 Winter 13.4 0.0 13.4 100.68603 0.6863 521.5 0K
30 Winter 13.4 0.0 i3.4 100.8948 0.8948 680.2 0K
60 Winter 14,0 0.0 14.0 101.1013 1.1013 837.1 0K
120 winter 15.¢ 0.0 15.0 161,2887 1.2887 978.5 0K
180 Winter i5.4 0.0 15,4 101.3762 1.3762 1046.0 O K
240 Winter i5.7 0.0 15.7 161.4207 1.4207 1079.9 O K
360 Winter 15,8 0.0 15.9 101.4587 1.4587 1108.¢ O K
Stor:lm Rain Time-Peak
Duraticn hr) (mins)
(mins) (mm/hr
15 Summer 128.2¢ 22
30 Summer 84,23 36
60 Summer 52.66 G4
120 Summer 31.80 124
180 Summer 23.35 182
240 Summer 18.64 242
360 Sunmer 13.54 360
480 Summer 10.7¢ 468
600 Summer 4,04 518
720 Summer 7.82 578
2960 Summer .22 704
1440 Summer 4.48 980
2160 Summer 3.24 1388
2880 Summer 2.57 1792
4320 Summer 1.85% 2562
5760 Summer 1.46 3286
7200 Summer 1.22 3960
8640 Summer 1.05 4584
10020 Summer G.92 5248
15 Winter 128.2¢9 22
30 Winter 84,23 36
60 Winter 52.66 64
120 Winter 31.80 122
180 Winter 23.35 180
240 Winter 18.64 238
360 Winter 13,54 352

©1982-2008 Micre Drainage



© Armstrong Stokes & Clayton 1td _ _ N . Page 2
| Mavis Avenue West Tutbury T
Ravenshead * StafTordshire
Nottinghamshire NG15 9EB ~ Peveril Homes Lid
Date April 2011 Designed By IS
I'ile CELLULAR.SRC ~ Checked By
Micre Drainage Source Control W.11.2

Summary of Results for 100 vear Return Period {+30%)

Storm Maximumr Maximum Maximum Max imam Maximum Maximum
Duration Control Filtration Cutflow Water Level Depth Volume Status
(mins) (1/s} (1/s) {(1/s) (m OD) {m} {m?})
480 Winter 15.8 0.0 15.9 101.4632 i.48632 1112.0 0O K
600 Winter 15.8 0.0 15.8 101.,4492 L.4492 1101.3 O K
720 Winter 16.7 0.0 15.7 101,4252 1.4252 1083.2 0O K
S60 Winter 15.5 0.0 15.5 101.3827 1.3827 1051.1 O K
1440 ¥Winter 14,9 0.0 14.9 101.2828 1.2828 974.9 0O K
2160 Winter 14.1 0.0 14.1 101.1208 1.1208 851.¢ O K
2880 Winter 13.4 0.0 13.4 100, 9638 0.9638 132.6 ¢ K
4320 Winter 13.4 0.0 13.4 100, 6653 0.6653 505, O K
5760 Winter 13.4 0.0 13.4 100.4032 0.4032 306.5 G K
7200 Winter 13.0 0.0 13.06 100.2772 0.27112 210.7 o K
8640 Winter 11.7 0.0 11,7 100.2162 0.2162 i64.2 O K
10080 Winter 10,6 .0 1¢.6 100.1882 3.1883 142.9 O K
Stor@ Rain Time-Peak
Duration .
! {mm/hr) {mins)
{mins}
480 Winter 14.79 467
600 Winter G.04 566
120 Winter 7.82 658
960 Wintex 6.22 746
1440 Winter 4.49 1054
2160 Winter 3.24 1512
2880 Winter 2.57 193¢
4320 Winter 1.85 2764
5760 Winter 1.46 3352
7200 Winter 1.22 3960
8640 Wintex 1.0% 4584
10080 Winter 0.92 5240

©1982-2008 Micro Drainage




Armstrong Stokes & Clayton lad
I Mavis Avenue

Ravenshead

Nottinghamshire NGI135 9EB
Date April 2011

File CELLULAR.SRC

Micro Drainage

Region

Return Periocd

M5-60

Ratic-R
Cv {Summer)
Cv {Winter)

- Designed By IS

© West Tutbury
StalTordshire
Peveril Homes Lid

Checked By

Source Control W,11.2

Rainfall Details

ENG+WAL Shortest Storm {mins)

(yvears) 160 Longest Storm {mins)
20.000 Summer Storms
0.400 Winter Storms
0.750C Climate Change
0.840

Time/ Arca Diagram

Total Area (ha) = 1,980

{mins) Area Time (mins) Area
to: (ha) from: to: {ha)

4 1.500 4 8 .480

€1982-2008 Micro Drainage




Armstrong Stokes & Clayton Ltd

I Mavis Avenue West Tutbury
Ravenshead Staffordshire
Nottinghamshire NGI15 9B _ ~ Peveri] Homes Lid
Date April 2011 Designed By IS

~ File CELLULAR.SRC o Checked By
Micro Drainage Source Control W.11,2

Celiular Storage Details

Infil Coef - Base (m/hx) 0.000G00 Porosity 0.95
Infil Coef - Sides {(m/hr) 0.0000CC Tnvert Level (m) 100.000
Safety Factor 1.0 Cround Level {(m) 101,500
Depth Area Infil. Depth Area Infil, Depth Area Infil.
m  (mr) SRR my @y PRy e Area
(m?) {m?) (m?}
0.00 800.0 800.0 0.90 800.0 %08.0 1.80 0.0 980.0
0.10 800.0 812.0 1.00 800.0 920.0 1.90 c.0 980.0
0.20 800.0 224.0 1.10 800.0 ¢32.0 2.00 .o 980.0
0.30 800.0 836.0 1.20 800.0 444 .0 2.10 G.0 980.0
0.40 800.0 848.0 1.30 800.0 856.0 2.20 0.0 980.0
0.50 800.0 860.0 1.40 800.0 968.0 2.30 0.0 980.0
0.60 B00.C 872.0 1.50 800.0C ¢80.0 2.40 0.0 980.0
0.70 800.0 884.0 1,60 0.0 980.0 2.50 0.0 980.0
0.80 800.0 896.0 1.70 0.0 880.0
Hydro-Brake Quiliow Contiol
Design Head {m) 1.500 Hydro-Brake Type MD6 Invert Level (m} 100.000

Design Flow {i/s) 16,1 Diameter (mm) 152

Depth Flow Depth Flow Depth Flow Depth Flow Depth Flow
(m}) (1/s) {m) (1/s) {m) 1/s) {m) {1/s) {m)} {1/s)

.10 5.0 0.80 1z.6 2.00 18.6 4.00 26.3 1.00 34.7
0.20 11.4 1.00 13.5 2,20 18.5 4.50 27.9 7.50 36.0
0.30 13.4 1.20 14.5 Z2.40 20.3 5.00 29.4 8.00 37.1
.40 13.4 1.40 15.6 2.60 21.2 5.50 30.8 8.50 38.3
0.50 12.9 1.80 16.6 3.00 22,7 6.00 32.2 g.00 39.4
0.60 12.5 1.80 i7.6 3.50 Z24.6 &.50 33.5 8.50 40.5

€1982-2008 Micro Drainage



Armstrong Stokes & Clayton Lid
1 Mavis Avenue

Ravenshead

Nottinghamshire NG15 LR

Date April 2011
File PIPE.SRC
Micro Drainage

Storm
Duration
{mins)

Summer
Swmmer
Sumner
Summer
Summer
Summer
Summer
Summer
Summe r
Summer
Summer
Summer
Summer
Summer
Summe
Summexr
Summexr
Summer
Summe r
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Summary of Results for 100 vear Return Period {+30%)

West Tutbury
Staffordshire

. Peveril Homes Lid
Designed By 1S
Checked By
Source Control W.11.2

Maximum Maximum
Controil OCutfliow
(1/=)

—
WO N0 O WO 00D

=)W I AR R BRI« ol e s B ¢ « B SRV o JEY e BT+ JN < IV e BN« 3 o o BE SR

Maximum
Water Level
(1/s) (m OD)
1 7.1 106.8223
8 7.8 101.0138
5 8.5 101.1978
G 9.0 101.3532
2 9.2 101.4147
3 5.3 101.4367
3 9.3 101.4327
2 9.2 101.40%2
1 9.1 101.3807
0 9.0 101.3532
8 8.8 101.3022
5 8.5 101.2108
1 8.1 101.0888
7 AN 100.9778
0 7.0 100.7843
g 6.9 100.¢6l68
9 6.9 100.465%2
9 6.9 100.3438
9 6.9 100.2627
4 7.4 100, 9018
2 8.2 101.1183
9 8.9 101.3282
5 9.5 101.5112
& 9.8 101.6027
G 9.9 101.6532
0 10.0 101.,6747
9 9.9 101.64902
Storm .
. Rain
Duration (mm/hr)
{(mins)
15 Summer 128.29
30 Summer 84.23
60 Summer 52.066
120 Summuer 31.80
180 Summer 23.35
240 Summer 18.64
360 Sunmer 13.54
480 Summer 10.79
600 Summer 9.04
720 Sunmer 7.82
260 Summer 6.22
1440 Summer 4,49
2160 Summer 3.24
2880 Summer 2.57
4320 Sumner 1.85
5760 Summer 1.46
7200 Summer 1.22
8640 Summer 1.05
1008C Summer 0.92
15 Winter 128.29
30 Winter 84,23
60 Winter 52.606
120 Winter 31.80
180 Winter 23.35
240 Winter 18.64
360 Winter 13.54
480 Winter 10.78

Maximum
Depth
(m)

.8223
L0138
L1978
L3532
L4147
L4367
L4327
L4072
L3807
L3532
L3022
L2108
L0888
L9778
L7843
.6168
L4652
L3437
L2627
. 2018
.1183
. 3282
L5112
L6027
L6532
L6747
L6402

i

o B e e e et (DD ED D D O O b

Time-Peak

{minsg)

2z
36
64
124
182
242
360
418
480
544
676
554
13e4
1764
2556
3336
4032
4664
5248
a2
36
64
122
1890
236
348
454

- ©21982-2008 Micro Drainage

Maximum
Volume

(m*)

243.
316,
385,
444.
468.
476.
475,
465.
455,
444,
425,
3%0.
344.
302,
229.
165,
108,

36.
273,
355,
435.
504,
533,
546,
550,
543,

PO M WO B s ] U W O Y DGO DY O N 0D R

Status
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~ Armstrong Stokes & Clayton Lid
1 Mavis Avenue

Ravenshead

~ Nottinghamshire NG5 93

Date April 2011
~ File PIPE.SRC
- Micro Drainage

Storm
Duration
{mins)

600
720
60
1440
2160
2880
4320
5760
7200
8640
10080

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Summary of Results for 160 vear Return Period (+30%)

" West Tutbury
StafTordshire

_ Peveril Homes Lid
Designed By IS

~ Checked By
Source Control W.11.2

{(1/s)

OOy OY O~ DWW 0D

Maximum Maximum
Control Outflow

(1/s)

WD WO O s O Q0

w3 dn

OO Gy~ 0w W w0
=B 0 WO W0 R O Y @

Storm
Duration
{mins)

600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Maximum

Water Level

{m OD)

101,
101.
101.
101,
101,
101,
100,
100,
100.
100.
100,

Rain

5887
5507
4822
3527
1743
0138
7343
4732
2667
1888
1643

Max imuam
Depth
(m}

1.5887
1.5507
1.4822
1.3527
1.1743
1.0138
0.7343
0.4732
0.2667
G.1a88
0.i643

Time-Peak

{ram/hr)

.04
.82
.22
48
.24
.57
.85
.46
22
.05
.92

{mins)

542

570

724
1G30
1472
1904
2724
3464
3960
4408

5144

€1982-2008 Micro Drainage

Maximum
Volume

(m?®)

529,
518,
493,
444,
376,
316,
210G,
111.

37.

18,

14,
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Status
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Armstrong Stokes & Clayton 1.1d

i Mavis Avenuc West Tutbury
Ravenshead Staffordshire

~ Nottinghamshire NG5 9LEB - Peveril Homes L1d
Date April 2011 Designed By IS
File PIPE.SRC ~ Checked By
Micre Drainage Source Control W.11.2

Rainlall Delails

Ragion ENG+WAL Shortest Storm {(mins) 5
Return Period (years) 100 Longest Storm {mins} 10080
M5-60 (mm) 20,000 Summer Storms Yes
Ratio-R 0.400 Winter Storms Yes
Cv (Summer) 0.750 Climate Change % +30
Cv (Winter) 0.840

Time / Area Diagram

Total Area (ha) = 1.046

Time {mins} Area Time {mins) Area
from: to: (ha} from: to: {(ha)

G 4 0.750 4 8 0.296

- ©1982-2008 Micro Drainage



~ Armstrong Stokes & Clayton Lud

1 Mavis Avenug West Tutbury
Ravenshead - Staffordshire
Nottinghamshire NGI5 9EB  Peveril Homes Lid
Date April 2011 Designed By IS

File PIPE.SRC Checked By

Micro Drainage Source Control W.11.2

Box Culvert Details

Height {m) 1.500 Width (m) 2.100 Invert Level
Length {m) i80.000 Siope (l:x) 500.0 Cover Level

Hydro-Brake Quiffow Control

Design Head {m) 1.700 Hydro-Brake Type MDS
Design Fiow {1l/s) 10.0 Ciameter {mm) 1186

Invert

Depth Flow Depth Flow Depth Flow Depth
{m) (1/3) (m) {r/s) {m} {1/s) {m)

g.10 3.7 G.80 7.1 2.00 10.9 4.400
¢.20 6.8 1.00 7.8 2.20 11.5 4.50
.30 6.9 1.20 8.5 2.40 12.0 5.00
0.40 6.6 1.40 9.7 2.60 12.5 5,50
0.5C 6.4 1.860 9.8 3.00 i3.4 6.00
.60 6.5 1.80 10.4 3.50 14.5 6.50

€1982-2008 Micro Drainage

Paged

100.000

{m) 100,000

{m) 102.500

avel ()
Flow Depth Flow
(1/s) (m) {(1/s}
15.8 7.00 20.5
16.4 7.50 21.2
17.3 8.00 21,9
18.1 8.50 22.6
18.9 2.00 23.2
19.7 .50 23.8




