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FLOOD RISK ASSESSMENT - BOLTON UPON DEARNE

EXECUTIVE SUMMARY

In November 2005 Enviros Consulting Ltd were commissioned by Spawforth
Planning and Urban Regeneration on behalf of Horizon Residential Developments
Ltd to undertake a Flood Risk Assessment for the former Addspace site located
within Bolton upon Dearne, South Yorkshire. This was undertaken to meet the
requirements of Planning Policy Guidance note 25.

In August 2008 Enviros were commissioned to update this assessment to reflect
changes in the development design as well as any new guidance, policy and
practice. In particular this revised assessment is required to comply with Planning
Policy Statement 25.

Flood Risk

The development site is elevated significantly above the River Dearne to the south.
As such the proposed development levels are all at between 5 and 10 m above
modelled and historic flood levels along the River Dearne adjacent to the site.
Further to this photographic evidence from the June 2007 flooding clearly
demonstrates that flooding was not close to impacting the site. In the light of this
the risk of flooding from this source is considered to be low.

The potential for flooding from other sources including the failure of drainage
infrastructure and surface runoff from adjacent areas has also been considered
within this assessment. The risks for all such sources were assessed to be low or

less.

Site Drainage

Although yet to be confirmed, it is assumed infiltration drainage will not prove viable
for this site. Therefore, it is considered likely that storm water runoff from the
completed development will discharge in a southerly direction towards the sewage
treatment works (STW). Discussions are currently being undertaken with Yorkshire
Water to determine whether these flows will bypass the STW and discharge into the
River Dearne or whether flows will be discharged under the terms of the existing
discharge consent held by Yorkshire Water.

An outline sustainable drainage strategy for the site has been developed by
Halcrow. This scheme will ensure that peak rates of storm water runoff do not
exceed the rate that would be expected from an equivalent greenfield site. This will
be achieved by throttling discharge from the site down to the agreed low level and
storing any flows in excess of this on site.

Preliminary calculations by Halcrow indicate that to achieve this objective, such that
the annual probability of the system capacity being exceeded is less than 1%,
would require between 250m® and 400m® of storage to be provided. These
calculations assume that rainfall depth will increase by 30% over the development
lifetime as a result of climate change.

HORIZON RESIDENTIAL DEVELOPMENTS LTD. <>




FLOOD RISK ASSESSMENT - BOLTON UPON DEARNE

INTRODUCTION

In November 2005 Enviros Consuiting Ltd were commissioned by Spawforth
Planning and Urban Regeneration on behalf of Horizon Residential Developments
Ltd to undertake a Flood Risk Assessment for the former Addspace site located
within Bolton upon Dearne, South Yorkshire (Figure 1). This was undertaken to
meet the requirements of Planning Policy Guidance note 25,.

In August 2008 Enviros were commissioned to update this assessment to reflect
changes in the development design as well as any new guidance, policy and
practice. In particular this revised assessment is required to comply with Planning
Policy Statement 25,.

1.1 Background

Pianning permission is sought for the re-development of an area of the tormer
Addspace site for residentiat use. This land is sitvated wholly in fiood zone 1
{Figure 2). In the light of this, this sile is considered to pass the sequential test and
potentially be appropriate for all types of development.

The site covers an area of greater than one heclare and therefore a flood risk
assessment is required to consider the impact of the development on Hooding
locally. In addition 10 this the site is in proximity lo areas classified as flood zone
2/3 and the assessment must also confirm that this zoning is correct and that the
site is not likely to be subject to flooding.

During the preparation of this document the following organisations have been
contacted in order to obtain information; the Environment Agency (Appendix 1),
Yorkshire Water {Appendix 2) and The Dearne and Dove Internal Drainage Board
{Appendix 3). The report has been based on the information provided by these
organisations, the client and observations from site visits conducted in December
2005.

1.2  Objectives

The principal aims of the Flood Risk Assessment are:

+ to assess the risk posed to the site from external flood sources;

+ to assess the impact of any site development on local flooding; and

+ to discuss management ol storm water runofi related to any potential
development.

1.3 Report Synopsis

Chapter 2 describes the site, the surrounding area and the proposals for the
redevelopment. Chapler 3 assesses the risk of flooding from external sources to the
site with Chapter 4 covering issues relating to the management of storm water
runoff within the site area. The report is then concluded in Chapter 5.

1 Planning Policy Guidance 25 (PPG25): Development and Flood Risk, DETR, 2001

2 Planning policy Statement 25, Development and Flood Risk, DCLG, 2006
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SITE DESCRIPTION

2.1 Location

The site is located on the south-east boundary of Bolton Upon Dearne, to the north
of the River Dearne (Figure 1), which is defined as a Main River. This is
approximaiely 10 miles southeast of Barnsley and is centrally located between the
M1 and M18. The site lies to the south of Lowfield Road, east of a railway line and
north of a sewage treatment works (STW). The approximate national grid reference
of the site is SE 456 023.

2.2 Site Appearance

Site visits were undertaken by Daniel Watson and Nick Bosanko of Enviros in
December 2005, individually. '

The Addspace site covers an area of 5.3 hectares (ha) of which the proposed
development would cover an area of 1.9 ha to the north (Figure 1).

The Addspace site was formerly occupied by two large warehouse units to the north
of the site, one of which is a relatively new construction. These were surrounded by
a number of smaller buildings and associated car parking and hard standing. The
buildings were formerly used tfor furniture production and have now been .
demolished. The southern third of the site is undeveioped.

The development site was previously dominated by the larger of the two main
buildings and was almost completely developed with buildings and hardstanding.

2.2.1 Topography

Site levels were surveyed by Ellam Land Surveys in October 2005 (Appendix 4).
This data shows that at the southern boundary adjacent to the STW elevations are
approximately 18.1m aOD. This is the lowest point on the site.

Within the Addspace site, adjacent to the STW, the ground levels are significantly
higher than the land al the boundary and further 1o the south. This area is raised,
artificially, by up to five metres at a steep embankment. This is clearly importied
material which forms a plateau level with much of the rest of the site. It is assumed
that much of the site is underlain by Made Ground.

The development site is all between 24m a0D and 28.5m aOD with levels sloping
generally from the north to the south. To the west levels rise up from the site to a
railway embankment and 1o the north levels rise up to a road embankment. This
road embankment is where Lowfield Road passes over the railway line.

2.2.2 Site Drainage

A small dry ditch is localed within an overgrown area jusl inside the southern
boundary of the wider Addspace site. The Ordnance Survey 1:25000 map indicates
that this is a spring. Given that no flow was observed it is assumed that this is an
ephemeral fealure.

All of the existing hard standing areas are served by a drainage network. The
drainage network has clearly received little maintenance of late; many manholes
have started to become blocked with sediment. The drainage network flows in a

HORIZON RESIDENTIAL DEVELGPMENTS LTD. @
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southerly direction, however the point of discharge could not be located from the
site survey drawing received from the client.

Following continued discussions wilh Yorkshire Water it became evident that an
existing surface {450mmj} and foul water {225mm) sewer discharge into a combined
sewer that runs alongside the southern boundary of the Addspace site. This is not
however shown on the plans provided (Appendix 2). An overflow pipe from the
combined sewer discharges southward into the River Dearne.

2.2.3 Geology

As previously stated much of the site is underlain by Made Ground, the nature of
which has not been confirmed. The Geological map; indicates that this is underiain
by undifferentialed Middle Coal Measures, comprising mudstones, sandsiones and
siltstones.

The Coal Measures are regarded as a Minor Aquiler by the Environment Agency
and are relatively permeable.

2.3  Surrounding Area

Land use to the west of the site is dominated by relatively densely spaced
residential properties. Whilst to the east, flat and drained arable land dominates the
landscape, wilh the exception of a relatively small residential area that extends
along Lowfield Road. A STW is located down slope of the site belween the southern
site boundary and the River Dearne. To the east of the sewage treaiment works, a
recreational pond has been created which is stocked with fish; water levels in the
pond are maintained through pumping 1o and from the River Dearne.

An active quarry and a disused wasie disposal site occupy a significant proportion
of the landscape to the south of the river.

The areas surrounding the site have no specific conservation classiication. The
River Dearne is the main hydrological feature in the area and is discussed in depth
in Section 3 of this report.

2.3.1 Local drainage network (Appendix 2)

The drainage network located within the residential area, northeasl of the site,
along Lowfield Road, serves only a small area. There is therefore insufficient
capacity for additional flow and also this is not suitably located for connection.

As mentioned above a combined sewer is located down slope of the site. It runs
adjacent 1o the southern site boundary. Flows within this sewer discharge at the
STW where they are treated and eventually discharged to the main river. Any
excess flows above the capacity of the works would discharge via a surface water
overflow, connected to the main combined sewer at the northeast corner of the
STW. The precise nature of the system in this area is complicated and not precisely
understood. However, it is assumed that excess storm flows are subject to
overflow and enter the River Dearne directly.

3 British Geological Survey, 1:50,000 soil and drifl map, Sheet 87 Runcom

HORIZOM RESIDENTIAL DEVELOPMENTS LTD @
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2.4 Description of Development

The outline planning application is for a number of residential units to be
constructed on the development site. The properties would be a mix of detached
houses with their own gardens and apartments. The site would be accessed from
Lowfield Road to the north with a new site access road constructed down the
eastern development boundary.

The development Masterplan is included as Appendix 5 to this report.

HORIZON RESIDENTIAL DEVELOPMENTS LTD, @
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EXTERNAL FLOOD SOURCES

Current guidance, recommends that a Flood Risk Assessment should consider ail
possible sources of fiooding lor a given site. A large number of specific
mechanisms exist; however, many of these can be easily discounted. Table 1
summarises a range of potlential risks and the possibility that these may be relevant

{0 this site.
Table 1 Summary of potential flood source
Consider
Flood Type Source Pathway further
Fluvial River Dearne Extreme event Yes
Tidai None None No
. Surface water runoff from

Overland flow Runoll Irom higher small section of Lowlield Yes

land

Road

Drainage Combined sewer Surcharge Yes

Undifferentiated None, minor aquifer potential,
Groundwater Middle Coal with sqils of high leaching No

Measures potential
Cther /
Actificial None None No

3.1 Risk Assessment

The risk assessment methodology used within this project is set out in Appendix 6
and is written based on guidance provided in PPS25. The guidance recommends
that flood risk is assessed through consideration of both the magnitude of potential
impacts and the probability of occurrence. The magnitude of impact is then
dependant on two factors; these are the sensitivity of polential receptors and the
severity of the flooding. There are therefore three criteria on which flood risk is
assessed. These are;

+ Sensilivity of the receptar,
+ Severity of flooding, and

+ Probability of occurrence.

3.1.1 Sensitivity of receptor

Within FPPS525 residential development is classified as a ‘more vulnerable
developments'. Given this the sensitivity will be defined as high.

4 Planning Policy Stalement 25: Development and Flood Risk, Department for Communities and Local Government,
2006

HORIZOM RESIDENTIAL DEVELOPMENTS LTO. @
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FLOOD RISK ASSESSMENT — BOLTON UPON DEARNE

Development in general has the potential to impact the flood risk posed to off site
receptors. All off site development is considered to be very highly vulnerable to any
increase in flood risk and therefore it is important that any adverse off site impact to
flood severity or frequency are avoided.

3.1.2 Severity and Probability of flooding

The severity and probability of flooding are both fully defined within Appendix 6 and
the classification of these criteria is discussed over the following sections.

3.2 Fluvial

At the location where the River Dearne passes the site, the watercourse drains a
catchment of approximately 300km?. The river rises in the hills of the Pennines to
the west of Barnsley and incorporates the whole of that town. As such the river has
a fairly flashy response to rainfall for a watercourse of this size and has a history of
flooding.

3.2.1 Flood History

A level gauge is located at Bolton Viaduct on the River Dearne, just upstream of the
site. Peak flood elevations at this gauge for a number of high flow events on the
River Dearne have been provided by the Environment Agency (Appendix 1). These
records stretch back to 1958.

The most significant event for which a flood level has been obtained occurred in
May 1967, where flood levels upstream of the viaduct peaked at 17.71m aOD. On
the downstream side of the viaduct, adjacent to the site, the largest recorded
events occurred in July 1958 and November 1968. Peak level for these events was
recorded at 16.98m aOD.

It must be noted that level data is not available for what are believed to be the
largest local flood events. These occurred in 1947, 2000 and 2007. Figure 3
illustrates the predicted extent of the 1947 and 2000 floods while the extent of the
2007 flooding is shown on Figure 4.

Figure 4 has been produced by Enviros based on Aerial photographs taken during
the flooding on both the 16th and the 26th of June 2007. These photos are included
as Appendix 7 to the report.

None of the data obtained suggests that flooding locally from the River Dearne has
ever approached anywhere near the level of the site.

3.2.2 Modelling

The Environment Agency has provided estimates of the modelled peak flood levels
for a range of different extreme events (Appendix 1) derived in 2004 by Jeremy
Benn Associates (JBA). Levels at several cross sections within the vicinity of the
site (Table 2) were provided.

HORIZON RESIDENTIAL DEVELOPMENTS LTD. @
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Table 2 Flood elevation data

Annual Event Probability (%)
Cross section 2.00 1.00 0.67
Elevation (m aOD)

Upstream side of the Bolton

Viaduct 17.39m 17.74m 18.17m
Adjacent to centre of site 15.57m 16.03m 16.49m
Adjacent to east boundary 15.55m 15.95m 16.39m

The cross sections are equalily spaced, however the flood elevation observed
immediately upstream oi the viaduct is significantly higher than observed at the
cther two sections. This suggests that the viaduct has limiting conveyance capacity
causing flood water to back up, upstream of the viaduct (upstream of the site).

The area that is flooded as a result of the backing up of water is remote from the
site. It is therelore more appropriate to use the flood level from the cross section
adjacent to the centre of the site. This would suggest that there is a 0.67% chance
annually of the flood level adjacent to the site exceeding 16.49m aOD.

In the light ot this the probability and the potential hazard of flooding from the River
Dearne directly impacting the development site {at 24m aOD or above) is
considered lo be very iow and low respectively.

3.2.3 Climate change

It is widely accepted that climate change has the potential to cause more prolonged
and more intense rainfall. Current guidance {Relerence 1) recommends that an
aliowance ol 20% is made when studying peak river flows to account for this. The
necessary allowances were made for climate change during the construction of the
model by JBA and in the related flood values quoted in Table 2.

3.3 Overland flow

The only areas of land upslope of the site are the raillway line and Lowfield Road.
Neither ol these are likely to generate significant volumes of surface runoff as
drainage arrangements are in ptace. For the railway line this is of the form of high
permeable coarse gravel surfacing that is unlikely to allow any suriace runolf and
for Lowtield Road this takes the form of formal road drainage.

Given the above the probability of flooding from these sources is considered 1o be
very low.

The areas from which runoff could be generated with regards 10 these sources are

also very small and as such the potential magnitude of hazard associated with any
flooding is assessed Lo be low.

HORIZON RESIODENTIAL DEVELOPMENTS LTD.
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3.4 Drainage

All major local drainage networks are either located down slope of the site or on the
far side of either the railway of Lowfield Road embankments. If the sewers become
blocked or are overwhelmed during a significant rainfall event, the local topography
will ensure that flood water is routed away from the site.

The drainage network does therefore not act as a flood risk upon the site because
no pathway exists. In the light of this the risk posed by this source is assessed to
be negligible.

3.5 Summary of risk assessment

The probability and severity of each type of flooding has been assessed in line with
the methodology and guidance set out in Appendix 6. This is then combined (Table
3) with the assessment of receptor sensitivity to define the level of flood risk on a
scale ranging from negligible to high.

Typically risks assessed to be low or less are acceptable whereas risks assessed to
be moderate or high require additional mitigation or management to enable
development to proceed.

All identified potential flood sources at this site were assessed to pose a risk or low
or less.

HORIZON RESIDENTIAL DEVELOPMENTS LTD. @
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Table 3 Flood Risk summary table
- Severity of Probability Flood
Flood Source Pathway Receptor Sensitivity impact of impact* Consequence
Fluvial River Dee Regianal fluvial flooding Residential High Low Very Low Low
Embankments to
Overland flow north and west Loss of flood storage Residential High Low Very Low Low
of site
Drainage Sewer systems | Surcharge during storm event Residential High Negligible Low Negligible

* During life time of development

HORIZON RESIDENTIAL DEYELOPMENTS LTD.
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STORM WATER MANAGEMENT

Fiood risk in any area is controlled by a number of conlributing factors. Al the local
scale, when developing or re-developing a site, it is usual to acknowledge the part
thal the site itself will play in contributing, or potentially alleviating, flood risk.

For the Lowfield Road site an outline drainage sirategy has been prepared by
Halcrow. Relerence should therefore be made to the plans and calculations
undertaken as part of thal work. The {ollowing is a summary of the plans they have
developed and the considered impact on flood risk.

4.1 Design Standards

In line with PPS25, the Environment Agency’s standing policy fior site
redevelopments is that runolf from a site should not be increased and thal a
decrease of site runoff towards greenfield levels is desirable. Where possible, this
should be done using Sustainable Drainage Systems (SuDS).

It is understood that for this site the Environment Agency have requested that peak
storm waler runoff ifrom the site be controiled at or below greeniield rales as
calculated using methodology set oul in Institute of Hydrology technical report 1245,
Calculations undertaken by Halcrow have determined this 1o be 5.7l/s/ha.

The site drainage system will be designed such that the annual prabability of this
objective not being met is iess than 1%. The design will also assume that the
associated design rainfall depth wiil increase over the development lifetime by 30%
as a result of climate change.

4.2 Storm water management strategy

The proposed site drainage systems has been developed based on sustainable
drainage principles as laid out in a number of gquidance documents and PPS25.

4.2.1 Site discharge

An order of preference exists for drainage receptors. Infiltration drainage should be
used where possible. Where this is not possible, or does not provide sufficient
capacity, attenuated discharge to watercourses should be sought. Only where
neither of these two options is available should discharge to sewers be considered.

As discussed in Section 2.2.3, the site is underiain by Made Ground. It is currently
assumed that infiltration into this material shouid be avoided in order to avoid
maobilisation of historic contamination. Wark is currently in progress to confirm this
assumption.

Given the above il is currently assumed that discharge froam the site to a surface
water receptor will be required. Gravity drainage necessitates that the outfall be to
the south of the site where the sewage treatment works is situated. Discussions
with Yorkshire Water have confirmed that pravide .that the net flow from the
developed site is significantly less than the former factory site water can be
discharged directly to the STW. As such botlh storm water and foul flows will be
discharged to the STW and then treated and discharged by Yorkshire Waler under
the terms of their existing discharge consent.

5  Inslitule of Hydrology (1994), Report No. 124 Flood Estimation for Small Catchments

HORIZON RESIDENTIAL DEVELOPMENTS LTD. @
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422 Proposed Drainage Strategy

In order to ensure that site runoff does not exceed greenfigld rates, discharge from
the site will be throttled using a hydraulic structure of some kind. During sterm
events flows arriving at the outfall will exceed the allowable discharge rate and
waler will start to back up. Suificient storage will be provided, such that flows will
not overflow from the site during design conditians (as discussed above).

Calculations undertaken by Halcrow indicate that between 400m® and 600m° of
altenuation storage would be required to accommodate this storm water without
surface flooding occurring during the design event. Given the development design it
is proposed that this storage volume be provided for in a below ground system
siluated al the south boundary of the development area.

Water will discharge from the attenuation area at a peak rate of 5.7l/s/ha. This will
then discharge to the STW along with foul flows at a peak combined flow rate of
Blis/ha. The outline system proposed is shawn on Appendix 5.

Further details are contained in the work undertaken by Halcrow and appropriate
details will be prepared and submitted to the Environment Agency for review at the
detailed desigh stage.

4.3 Oft site fiood risk

Given the storm water strategy described above, the rates of site runoff during most
large storm events would be considerably reduced from the existing situation where
waler discharges away from the sile without any attenuation. As such any
contribution to flood risks downstream of the development site will be reduced.

4.3.1 Exceedance

As with any drainage design the system will fail, given an event significantly arger
than the design ilcod event. The probability of such an occurrence is however
correspondingly low.

If this occurred water would surcharge from the sysiem and away from the site to
the south in line wilh local topography. Given this i is assessed that there is
unlikely to be any unacceplably severe consequence resulting from very rare
events in excess of the design event.

HORIZON RESIDENTIAL DEVELOPMENTS LTD. @
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5. CONCLUSIONS

The following conclusions can be made;

1.

The site is situated wholly within flood zone 1 and as such is considered to pass
the sequential test and potentially be appropriate for any type of development.

To our knowledge the site has never been impacted by flooding, including the
June 2007 flood events.

The existing levels within the development area are belween 24m aOD and
28.5m aOD. The site is therelore somewhere between 5 and 10m above the
highest reasonable local estimate of the design flood level along the River
Dearne. In light of this the risk posed by this flood source to the sile is
considered to be low.

Other flood sources including overland flows and drainage infrastructure have
been considered and all potential risks identified have been assessed to be low
or less.

The sile drainage sirategy will ensure that flows from the site do not exceed
greenfield runoff rates for all events up to the design event (1% annual
probability} and including a 30% allowance for climate change over the
development lifetime.

MORIZON RESIDENTIAL DEVELOPMENTS LD, @
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Figure 1 Site Location map
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Figure 2 Environment Agency flood map
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Figure 3

Historic flood map (1947 and 2000)
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FLOOD RISK ASSESSMENT - BOLTON UPON DEARNE

Figure 4 Historic flood map (2007)

HORZON RESIDENTIAL DEVELOPMENTS LTD.
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Lister House Lalg L Dateyt _'23 December2005

Leeds

DearSine % = e "i.: e t_,=

PROPOSED RESIDENTIAL REBEVELOPMENT LDWFIELD ROAD BOLTON
UPON DEARNE, FLOQD RISK A;SESSMENT e

Thank you for your‘ enquiry, whlch was received on 9 December 2005

Flood Rlsk Management T2 e A B e
3 e /.._...- J.ivlf ,. :
Flood Zone Map A e el ' |
The Environment Agency has recently pub]lshed the Flogd Zone Map (see enclosed
extract ) “This' map shows natural ﬂoodplaln ‘zoned' lnto three areas’ based onrisk
for the purpose of PPGZ5 The three zones are shown as coloured areas on the map
and are referred to as Zones 1,2,3 in PPG 25. They show the ﬂoodlng that would
occur if there were no flood defences and have been created from a ‘combination of
detailed models where available, generalised models based on the national Digital
Terrain Model and relevant historic flood data. It should be noted that watercourses.
that have catchment size of Iess than 2 square kliometres have not been mcluded

Key for Map extract.r _

Zone 1 is not shaded showing areas with the Iowest probabillty of ﬂoodlng from~
rivers and the sea, where the annual probability is less than 1000 to 1 (0.1%)..

Zone 2 is shaded turquoise. and shows areas with an annual probablllty of ﬂoodmg of
between 1000 to 1 (0.1%) and 100 to 1T(1 %) in the case of river ﬂoodlng or 200 to 1

(0.5%) in relation to coastal ﬂooding The outer edge of this zone ts referred to as

the ‘Extreme Flood 'Outline” (EFO).

. Zone 3 Is shaded blue and shows’ areas with the hlghest probabllity of ﬂoodlng,

where the annual probability is greater than or equal to 100 to 1 (1%) for river

.ﬂoodmg and greater than or equal to 200 to 1 (0 5%) for coastal ﬂooding

'RlverModeIllng P o i

Phoenix House, Global Avenus, Leeds LS11 BPG

Customer services line: 08708 506 506 . .

Emall: enqulries@env!ronmnt—agemy gcv K S e Ryl ,
wwwenvlronmenbagencygovm ~ G R S BT e i e @




This reach of the River Deame was modelled as part of the Rlver Don Catchment

. N T SR
Enclosed is an extract from the | porl,' descqblng the modelling approach taken and
the are the Model Summary Sheets' showmg modelled water levels and flows for 5§
different return periods adjacent to your site._

A e T

Flood History

See the enclosed map showing the flood history for this slte. The extent of flooding
Is only shown for those watercourses surveyed after a flood event. Other flooding
may have occurred which is not shown. This is the best information currently
available,

Development Control

The Agency no longer makes recommendations as to minimum floor levels,
however, prior to the introduction of PPG25 the Agency recommended that floor
levels should be a minimum of 600mm above the 1 in 100 year flood level. An
allowance should also be added for the possible effects of climate change.

An extract from histeﬁc flood records are enclosed.

The Agency is keen to promote the use of sustainable drainage systems and draw
attention to Section 40 and Appendix E of Planning Policy Guidance Note 25
(PPG25).

If surface water will be discharged to public sewer the Water Authority, or their
Agents, must confirm that there is adequate spare capacity in the existing system,
this would be the limiting factor.

If the present surface water drainage system discharges to a watercourse and itis
proposed that the redeveloped site will-also discharge to:the watercourse The
Agency would reguire balancing to-provide a 20% reduction in flows in line with the
recommendations of PPG25 para 56 for the opportunity of redevelopment to be used
to reduce run-off rates.

The Agency are not aware of any localised flooding problems relating to this site.
The site is adjacent to an area covered by The Deame and Dove Intemal Drainage
Board and enquiries should be made of the 1DB and the Locat Authority. Dearne
and Dove IDB, Shire Group of Drainage Boards, Denison House, Hexthorpe Road,
Doncaster, DN4 OBF, tel. 01302 342055.

The FRA should take account of the site levels in the vicinity of the spring and sinks,
the flow, any seasonal variations, where the water would flow if the was a blockage
of the watercourse. Any proposal to divert or culvert a watercourse requires the prior
written approval of the Agency under the terms of the Land Drainage Act 1991. The
Agency resists culverting on conservation and other grounds, and consent for such
works will not normally be granted except for access crossings.

This information daes not constitute a Flood Risk Assessment (FRA) In itself. It may
be necessary to engage a consuitant to utilise this data in the production of the FRA.

The Environment Agency does not undertake FRA's for any organisation other than
itself.

We encourage you to have pre-application discussions with us if your enquiry will
lead ta you making a planning application with your local authority.
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If your proposals for managlng ﬂood nsk are acceptable we can agree this wuth you
before you make your planning apphcation ‘We:can give:you.a Letter of Compliance
to send with your flood risk proposals to the:local authority. The-local authority will
not need to contact us to ask for our advnce about ﬂood rlsk for your planning &
applacation v S e el BimER R AT et i

The Letter of Compliance only covers ﬂood risk grounde We may have other (non-
flood risk) concerns about your proposal and pre-appllcation discussmns may also
help to cover these issues.

If you want to discuss this with 'ue'.' pleaee call Reger DIan on 01 1321 346'?9. ‘

The information provided is based on that eun'ently available to the Agency. The

Agency and its officers accept no liability whatsoever for any loss or damage arising

from the interpretation or use. of the information. .

| can advise that the interpretation of the informatlonis youf own responsibility -
however, should you have any queries regarding this letter, please contact this office
at the address given below.

This information is provided subject to the enclosed notice, which you should read.

Yours faithfully

ol

-LESLEY SLANEY
EXTERNAL RELATIONS OFFICER

-

Encs:-




STANDARD NOTICE FOR THE SUPPLY OF ENVIRONMENT AGENCY INFORMATION

1,

Nothing In'this riotice will In any' way restrlct your statutory or any other rights of accessto'the
Dats. If you wish to do anything Iri excess 'of thosa rights.and the data you wish to-use Is Agancy

Data, you may do so in accordance’ with paragraphs Bto 12 only if you agrée to’ aII the tarms .
therein. . s .

All intallectual property rights In the documents data or Informatlon supplled to you ("Data")

whether owned by the Agency {"Agency Data") or third parties ("Third Party Data") will continue to
be owned by them.

The Data have not been prepared to meet your or anyone else's individual requirements so it Is
your rasponsibility to ensure that the Data meet your needs.

The Agency cannot ensure and therefare gives no promise that the Data In its possession will
always be accurate, complste, up to date or valid.

The Agency will use reasonable care to ensure that you are provided with an accurate copy of the
Data from our records, .

If we have specified that'a payment is required this must be made to us before we respond o
your request and you will only be able to cancel and request your fee back up to the point when
wae start work on providing the requested information,

If you have asked for the Data lo be supplied in an electronic format wa cannot guaraniee that the
medium [s free of any defects and you should do the appropriate virus checks.

Third Party Data use, including copying, must be limited to statutory rights and this generally
means that you will need to seek permission to copy. Third Party Data may include information
from our public registers which has been supplied ta us by a third party such as In an application
form.

USE OF AGENCY DATA

9,

10.

1.

12

PERSONAL USE. You may use Agency Data for your own private use including taking copies.
You may give away copies of Agency Data provided that there are no commercial or other
financlal aspects whatsoaver, you copy the Data exactly as they are and attach a copy of this
notice. Reclplents should also comply with the natice. Whenever possible any authorised copying
of Agency Data shall acknowledge the Agency's ownership of its Data. One way of doing this Is
by adding the words "® Environment Agency copyright and/or database rights 20xx. All rights
reserved.” (using year of first pubiication} to the information or copy. In return for.our giving you
these rights you agree to seek further permission from us (see 12 bslow) if you wish to publish
our data including putting it on the internet or producing documents that you show to others
contalning Agency Data that has been changed in any way (other than by quoting extracts word
for word) or doing anything with it which has a commerclal or financial element.

USE BY NOT FOR PROFIT BODIES You are granted tha same rights as set out in paragraph 8
above which will Include internal use within your organisation. n addition nothing in this nofice
shall restrict your ability to charge a fee limited to costs recovery to the extent authorised by the
Environmental Information Regulations cr the Freedom of Information Act.

BUSINESS USE If you have pald us our standard charge for the costs of making the information
avallable to you and you agree to the conditlons herelr, we grant you free of any additional
charge a llcence:

to usa and take coples of Agency Data for the internal purposes of your business provided that
you agree not supply that data or any data or information derived from or based on usage of
Agency Data to others without seeking further permission from us {see 12 below) which will
usually be subject to an additional charge, and

if you are a prefessional adviser, to give a single unamended and un-adapted copy of Agency
Data to your client (or mare than one client if they jointly instruct you) provided that you also
attach a copy of these notes and conditions. Recipients should also be advlsed that they must
comply with them.

OTHER USE. You must contact the Agency if you wish to use Agency Data or data derived from
it In any way other than as set out above UNLESS we have already indicated to you that your
praposed use Is agreed. Principal examples of when you need to contact us Include publishing on
the Intarnet, altering Agency Data, passing on for commercial gain of any kind, using our
information in connection with or to promote a commercial service and any of these activities in
respect of data derived from Agency Data.

NB Please also read any additional information or warning we give you about
specific Data
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Envirenment Agency

Final Repart - Volume 1 : Summary Report for LPA's

River Dan Flood Modal jb aD

1

INTRODUCTION

1.1
111

1.1.2

1.2
124

Nots to Local Planning Authorities

This report describes a calchment flood study cared out on the River Don. This river and (s tibutaries flow through sevardl local
planning Jurfscictions, and Rood risks maps have been produced which are relevant ta sbx loca! planning authorities {LPAs). These are:

s  Chesterfield

Noith East Derbyshire

Sheffteld

Rothesham

Bamsley

»  Doncaster

This reporl Is a brief summary of the wark caned out. For detalls about the project, or o reference the other volumes of the repon, local
planning authorities are asked o contact tha Environment Agancy In the first instance,

a & & »

Background
In November 2000 the River Don reglstered the largest low measured at Doncaster since 1973, and easfly the largest flow since the

completion of the last river regulator on the Rother In 1988 at Meadowgale. This event was a timely reminder of the potentlat for
flooding in Doncaster, as water evels came within 0.1m of overtopping flood defences In tha town {Figure 1.1, below).

Figure 1.1 : Flood levels adjacent to the caravan park in Doncaster in Novembar 2000

122

123

1.24

7 rff‘q}f::

i

[

L_l_»

WMJJ

il

The River Don 1s an unusual calchment in that It relies on a combination of formal washtand, flow controt structures and rdver
embankments to protect its lower reaches from fiooding. The catchment is heavily urbanised for much of s lower reaches, and even
the headwaters hava besn Impacted upon by the neads of pastindustrial davalopment, being extensively rmservoired.

The combination of densely populated flood risk areas around Doncastar and Rotherham with the possibility of Booding over wids areas
led the Environment Agency o commission this detafled hydrelogical and hydraulic modefling study of the River Don. The system of
river regulation and formal washlands meant ihat the flood risk at Doncaster could only be evaluated with any cortainty by considering
the catchment and lig main iributarfes as a whola.

Several smaller watercourses, some of which were not direct iributaries of the River Don, wera alse included In the Don study. Benlley
Moor Crain, Siream Dyke and Brook Dyke {a tributary of the River Deame) were all identified as belng at risk from flooding and requidng
further study, The River Don, River Daame and River Rother were the maln components of the hydrological and river modelling study
howaver, sach famming & key pant of the Don system. Flgure 1.2 shows tha tocations of these watercourses relative lo one anather.

Figure 1.2 : Location of watarcoursas under study

WTerp Z0IIs)31Z - Volume 1 - Eammary Reporl for LFASL0oc: 2211205 1
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1.4.1

1.4.2

18
161

Environment Agancy :
River Don Flood Mode! . D
Final Report - Volitms 1 : Summary Report for LPA's ] a
North
®
8amslay
Shefﬂeld.
Chesterfield
| L

1.3 Objectives
134 The siudy was carried oul under the ausplces of Saction 105 of the Waler Resources Acl. The original brief was written in March 2000,

and tha Brightside reach of the River Don was Included in November 2001, As a Section 105 commission, the primary objective was 1o
delermine the extent of the finodplain and flood rigk areas. In order to achiave this, a hydrauilc river mode! with hydrological Inputs was
neaded. In addltion {o datermining flnod risk areas, the hydrological and hydraulic models were to ba used to:

Establlsh the present lavel of service for defences
Obtaln an understanding of the hydrology and hydraulle behaviour of tha Don and its tributaries under fiood canditions
Examine the Impact of propased developmant

Make recommendations on the effectiveness of llood contral structures, flood foracasting and waming, (he mainlenanca
regima and capital works.

‘The Don Catchment

The River Don rises on the Southem Pennines, an area of high ground formed of Milistona Grt and Coal Measures. The Don's two
maln tributaries are the River Rolher to the South and the Deame 1o the North, 8 futher watercourse foins the Don downstream of
Boncaster, called Ea Beck. The steap upper parts of the Don, Rother and Deame contrast sharply with the very flat Ea Beck and Lower
Bon. The Don, Rether and Degame respond quickly {o rainfall in their headwaters, but In tha lower reaches of the Don and Ea Beck
significant flood events tend fo be much longer In duration.

There I5 significant urbanisation ihroughout the calchment, although this has most hydrological impact In Shefiield, Bamsley,
Chesterfield and Rolherham. The Rother has a faifly natural fioed response in its upper reaches, elihough downstraam of the Dos Lea
confiuence there fs significant flood storage. This storage is uncontrolled as far as Rother Valley Country Park, but three regulators
betwean (here and tha Don confluence control the filing and emptying of large washlands. The flood respanse of the Uppar Don s
partly influanced by several waler supply reservoirs in lis headwaters, Almost half of the catchment upstream of Hadfields Gauging
Statlon In Sheffleld drains through such impoundments, The Deama also flows off the Yorkshire Coal Measures and mining of this
resource has been the cause of much subsidence and a changing topography. The middle and lower Deame [s uillised for fiood
storage, soma of which can be controlled by Belton Regulator. Ea Beck drains a very flat catchment which contributes flow lo the Don
downstream of Doncastar, An impariant feature of this river Is that it Is ‘tide locked' by the Don during flood avents so that water ponds
behind flocd banks until it Is free 1o drain onca more,

Approach to the study

The maln reach of interest to this study, at Doncaster, lles downslraam of the three main tributaries (Don, Rother and Deame). Each
fiver has differing hydrologleal charactaristics and fiood respanse times, and each Iributary has formal and informal washland slorage
which serves o attenuate peak flows. Two tributaries also have flow control structures which directly regulate flows downstream.

0000000000000 00000090690
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Environment Agancy

River Don Flood Model -

Final Raport - Valuma 1 ; Summary Report for LPA's . ] a
152 The study approach needed Lo take account of thesa fealures in representing the hydralogical response and hydraulic behaviour of the

rivers belng studled. ARer considering the various options Identified In Section 3 (Valume 2) of this raport, a relatively new technique -

Point rainfall
model

| - I

Rainfali-runoff Ralnfallruncft Ralnfall runoff
maoda! for sub- mode! for sub- maode for lateral
catchment A calchment B Inflow C

Inflows for hydraulic
model

Hydrawiic model routing flows from subcatchments down the river netwnm
and through washlands

known as ‘Conlinuous Simulation” was identified as that most Hkely to give satisfactory results,

Continuous Simulation, In the context of a sludy of this scale, Is a relalively simple concept that was very complicated to Implement. The
basic principle (lustrated by Figure 1.3) is that a very long flow sedes iz derived, representing the extreme highs and lows, and shapes
and sizes, of flood events that might occur over a parlod of say 1000 years. This *realistic’' flow sesdfes s then applied to a deterministic
madel of 2 complicaled system (llke a hydraufic river model). The resulls of the simulation at any polnt (or model noda) can then be

analysed as If they were an observed lavel or flow serles, allowing the design flood 1o bs calculated directly using the Gringorten plotting
posltion (Equation 1.1).

The principlas of continuous simulation are well known ta the rver modelling communlty, however the complexities described, together
with computer processing requirements, mean that the lechnique has not been tied befare an such a large scale In the UK. The work

deseribed In these volumes therefora has & 'ploneering’ element ta it, one tha! will hopaifully lead to the furthering of flood modelling as a
sclanca, as well as develaping an understanding of the Dan Calchmant.

Figure 1.3 : Schematic of the modelling framework

N+0.12

Gdngorton formula: T e
ngorton formula T o.44

Equation 1.1
Whera T is the retum peried In Years, N Is the number of AMAX values and r Is tha rank.

With the River Don, a hydraulic mode! was used {o simulate the reaches of the river that contalned washlands and river regutaiors. This
mode] {constructed using |5IS} extended up each tbutary of the Don as far as a rver flow gauging stalion, with the exception of Ea

Beck which does not have one. The hydreloglcal Inputs are thersfore relativaly ‘natural® and all the effects of storage and regulation are
described by the hydraulle model.

Volume 2 of this report describes how the task of continuous simulation was approached far tha River Don. The process was simplified
Into the following steps:

1. Hydraulic river mode| constructed and callbrated for the Don, Rather, Dearne and Ea Beck (Volume 3),

2. POM {Probability Distributed Model) ralnfall runoff modals callbrated far each tributary agalnst obsarved fiow data {Section 4,
Volume 2.

3. POM Parameters derived for ungauged areas by transfer from hydrologically simllar gauged calchments,

4. Stochastic ralnfall serfes {1000 years In length &t 1 hour Intervals) generated, giving the same depth, duration and frequancy
{DDF) of rainfall as that predicted for the catchmant from the FEH CD-ROM.

5. Stochastlc rainfall serles applled to each rainfall ninoff model, genaraling 1000-years of hourly flow values for 2 sub-
catchmenis,

6. Generatad flow seres adjusted for the gauged sub-catchments, fording agreement with FEH statistical design peak flows
(ungauged catchments wera not adjusted). .

1. Largest 97 flocd avents In the series at Hadfields identifled, and these events run through the hydraulic moded.

In practics, a truly continuous simutation using 2 large complex hydraullc rdver model Is not practical because of the overwhelming
demands on compuler processing powar, this is why onty the largest 97 evants at Hadfields were processed, a task sl taking 3.5 days
on 2 dual processer personal camputer.

*Continuous simutation’ unifies the normally separate hydreulic modelling and hydrological tasks, so that the design flow estimates are
only generated when the hydraullc model has been run for the simulations, a process which also produces the design levei esiimates.
The technique makes no assumption about the magnitude, duration or volume of flood events that go o make up the 100-year storm at
a particutar point in the river netwark, A great advaniage is that il therefore ellows each nods lo have a different design Nlood event, as
might be expecied in reality.

“HATemga003e0332 - Vokums 1 - Summary Report for LPANLGo:. 221205 3
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Finai Roport - Volume 1 : Summary Report for LPA's

16 Report volumes

1.6.1 The maln repart is divided inlo 5 volumes, elthcugh local planning authorlifes have only been Issued with the first of these. The first {this
volume) atlempts to summaiise the methods used and the maln findings of the study. [l should be teatad as an executive summary for
tha whole report. For greater datal, the reader should refar lo the other volumes which describe the work undariaken In detafl. Volume
2 covers the approach teken lo the hydrology In this project. This report Is quite jangthy because of the relative novelly of the methods
employed and the need to document this work. Volume 3 covers the hydraufic modelling of the Rivers Don, Deame, Rother and Ea
Beck and contains details of the results. Volume 4 dascribes the hydraulic modelling of the minor watercourses not part of the 1S1S
made! {Breook Dyke, Bentiay Moor Draln and stream Dyke). Volums § contains the flocd risk maps and supporting Informatlon, such as
hydraullc modal check files.

MATemp\Z002:0332 - Voluma 1 - Summary Reporl flor LPAS) 006 221205 3



Environment Agency - North East Region ) i
Re-working of the River Don Modet &
1S1S Hydraulic Model Summary Sheet

[ Location Plan Cross Section References
River: DRN

Reach; m

Chainage: 5544

Sectlon Type:  SECTION

0S NGR: SE 46213 02115

Survey Dwyg Ref: N/A

Photograph Ref: DEAR_05544.JPG
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Nick

With reference to your correspondence of the 22 December 2005 concerning
the easement requirements of Yorkshire Water and the above site.

A check of the statutory sewer record has indicated that a 400mm diameter
combined rising main is recorded traversing the site. To allow the
sewerage undertaker to perform its statutory duties in this instance no
huilding or other ohstruction should be located over or within 4 (four]
metres of a publlic sewer. The proposal and/or proposed layoutr for the
site may therefore be affected by the position of a/the public sewer(s).

A developer may, whare it is reasonable to do so, reguire a sewerage
undercaker to alter or remove & pipe whare it is n2cessary to enable that
PErson teo carry out a propossd improvement of land. This provision is
contained in s=crion 185 of the Watar Industry Act 1991 that also
reguires the develep2r to pay the full cost of carrying out the necessary
works .

In this instance Yorkshire Water would cobject to any connections ontc the
300mm diamet=r rising main

Please note the pipel(s) is/are lawfully retained in its;their
existing
positicn(s} and the sewerage undertaker is entitled to have it/them

remain so withour any disturbance. The provisions of section 159 of
the Water Industry Aact 1921 provides that the sewerags undertaker’
may "inspect, maintain, adjust, vrepair or alter" the pipei{s). Those
rights are givan to enabls the sewerage undertaker to perform its
sratutory Jdurisg. Any development of the land or any other action that
unacceptably hindered the exercise of those rights would be unlawful.
Terry Hill

Find out how rc protect your home from frost this winter at
W, vorkshirewat 2. 2om

YORKSHIRE WATER - WINNER OF THE UTILITY OF THE YEAR AWARD 2004 AND 2005

The information in this e-mail is confidential and may also be legally
privileged. Ths contents are intended for recipient only and are subiect
to the legal notice available at hutp://www.keldagroup.com/email.htm
Yorkshire Water Services Limited _

Registered Otfice Western House Halifax Road Bradford BD6 2SZ Registered in England
and Wales No 2366682

HOARIZON RE SIDENTIAL DFVFLDPMEMTLLID
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p6/01/7BBE  14:47 81382323887 JBA CONSLETING PAGE Bl/B2

FAX TRANSMISSION

To Nick Bosanko - Enviros Leeds a’

Fax Number 0113 239 5619 CONSULTING
From Chris Wright

Our Reference iDB-4110/20

Date & Time 06/01/20086

No of pages including cover shest 2

Nick

Site off Lowfield Rd Bolton-On-Dearne Denison House
Hexthorpe Road

Further to our telephone conversation today, | was mistaken in that | have not had a gﬁf EQS TER

planning consultation for this site.

However, | can confirm that if surface water from the site s to discharge into Lowfield Rd  www.jbaconzulting.co.uk
easl of the site, the Dearne & Dove Intermnal Dralnage Board will require flow restriction to

prevent reduction of dralnage standard downstream within the Board's area. If surface  t +44 {0)7302 342055
water Is to be discharged into the River Deame direct or into sewers whioh discharge into  f +44 (0)1302 329887
the river, then the Board would not oblect to the proposals. e info@jbaconsulting.co.uk
The site lles juat outside the Board's area so would be goncerned if SW discharge were to

enter the Board's area.

The attached plan extract shows the Board's area to the east of the houndary lina.
We do hot know of any flooding of the site from the drainage system in the Board's area.
| hope this Is of some help,

Regards

CA s
Chris Wright
on behalf of the Dearne & Dove IDB

Faxo3 ARG wmails bra used by
J8A Consuiing as 2
convanianca for confidentiol,
ond oflen legaby privilaged,
bulingas cammunicaiony
both within tho firm and with
cheme, Diecloaurn 1w partles
ather  than oddrosanns
through {orwarding, copying,
printng, distribwilon Bk
rogquiras 1ha zpeciflc consent
ol JBA Gonsufing.  JBA
Consulting 15 not Uadle tor
vhavthoriged disclosures nor
for subscguent Acliors or
omissions In rollanes upon
thern. W you have racohod
{hls measags In etror pleasa
netlly us immediataly and
dagyoy all coplea Gf i,

JBA Consuiting Cover Page 1
South Bam, Broughton Hall, Skipton, North Yorkshime, BD23 3AE, UK. t +44 {0) 1758 739 919

www jhaconsubing co.uk

QNDENDeame snd Dova - IDB-11 YM\Lellors\cgw fax amvims mwiisid rf C60706.¢o0
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It is recommended by both the Environment Agency and DEFRA that the primary
assessment tool within a flood risk assessment should be the sequential test as set out in
Tables D1 and D2 of the draft version of PPS25; Development and Flood Risk. Such an
assessment however, deals almost exclusively with the risks associated with tidal and
fluvial sources and not the full range of flooding sources identified in Annex C of PPS25.
In addition to this, the sequential test does not provide guidance for assessing the impact
of mitigation and residual risk subsequent to development, as required by Annex G of
PPS25.

Therefore in order to allow for the wider assessment of flood risk this more generalised
assessment methodology has been developed. It should be noted that where applied to
fluvial and tidal sources the results of the assessment should be cross checked against
the results of the sequential test.

Assessment Methodology

In line with guidance set out in the draft version of PPS25: Development and Flood Risk,
ihe key to the classification is that the designation of significance (or risk) is based upon
the consideration of:

+ The sensitivity of the receptor — takes into account the nature of the development or
receptor and its likely response to increased risk.

+ The magnitude of the potential hazard (i.e. severity) — takes into account the potential
severity and nature of the flooding.

+ The probability of occurrence {i.e. likelihood) — takes into account both the presence
of the hazard and receptor, and the integrity of the pathway.

Ciassification of Sensitivity of the Receptor

When considering new developments, the classification of sensitivity is based (where
possible) directly on the sequentiai test as set out within Table D2 of the draft version of
PPS25. When considering off site impacis there is a general assumption that all
developments are highly sensitive. This assumption can however typically be relaxed
when considering 'Water Compatible’ development or undeveloped land. Given this the
Sensitivity of the receptor is ranked as shown in Table 1.

Table 4 Classification of sensitivity of recaptor

Sensitivity

of raceptor | New Development Off site

All bullt developments unigss mitigating
Very High Highly Vulnerable® developmants circumstances exist.
Key access routes

High More Vuinerable® developmenis Other access routes
Meadium Lass Vulnarable® developments Undeveloped Land

Low Water Compatible* developments -
Vary Low Flood attenuation features .

* For definition of italicised terms please see Table D2 of PPS25

HOMIZOM RESIMEMTIAL DEVELOPMENTS LTD.
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Classification of Magnitude of Potential Effect

To classify the magnitude of the potential effects it is necessary to look at the nature and
scale of the individual impacts. These include, but are not confined to, the extent of
flooding, the depth of flooding, the duration of flooding and the velocity of flood waters.
For new developments the assessment is based on the likely post development situation,
for off site receptors it is based solely on the likely deterioration.

Given this the magnitude of the potential effect is then ranked as shown below in Table 2.

Table 5 Classification of Magnitude of Potential Hazard

Magnitude of
" Hazard New Dovolopm_nmv- x> Off site
Anyl one of the following criteria
achieved: Any marked (>10%) increase in flood
+ flood depths greater than 1m, depth, flood flow velocity or flood
High +  flood flow velocities greater than duration.
0.45m/s Any change in flood extent that impacts
«  likely flood duration in excess of 24 | additional properties including access
hours
Any one of the following criteria
achieved:
. flood depths between 0.3m and 1m,
+  flood flow velocity greater than Any other measurable increase of flood
Medium 0.15m/s depths, durations, flow velocities or
« likely flood duration in excess of extent.
one hour
+  Any restrictions to access and
egress
All of the following criteria achieved:
» h ; Likely, but unquantifiable small increases
Low f'lcod s belo.w Gt of flood depths, durations, flow velocities
. likely flood duration below one hour | . o iant
. flood proofing measures planned
Planned or permitted flooding that does
Very Low not adversely impact the built J
development
Nealiaibl No potential for flooding, or no No likely increase in flood severity at any
gligible identifiable impact of flooding off site location
Magnitude of potential effect

The magnitude of the hazard and the sensitivity of the receptor are combined using a matrix (shown
below — Table 3) to determine the magnitude of the potential effect.

Table 6 Matrix for determining the Magnitude of the potential effect

Sensitivity of Receptor
Very Low Low Medium High Very High
o High Low Moderate Moderate |  High Hh
g;“ Medium Very Low Low Moderate Moderate Ik , sk}
= §§ Low Very Low Very Low Low Moderate Moderate
eg* Very Low Negligible Very Low Very Low Low Low
’ Negligible Negligible Negligible Negligible Negligible ﬁgliglblo

HORIZON RESIDENTIAL DEVELOPMENTS LTD.
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Classification of Probability of Occurrence

To classify the probability of occurrence for a potential effect it is necessary to
understand how regularly a given event or outcome will come to pass. This can be
assessed in a number of ways including assessments based on historical data,
quantitative analysis, or experience from other similar sites. Often this assessment will be
based on standard guidance. The magnitude of the potential effect is then ranked as
shown below in Table 6.

Table 7 Classification of Probability of Occurrence

Probability of A
Occirrance Potential effect
Any consequence would appear likely in the medium term and
i inevitable in the long term (Life time of the development).
g

Equivalent to an annual probability of flooding of greater than 1%
(0.5% for tidal) or Flood Zone 3*.

Circumstances are such that an event is possible in the medium
term and likely over the long term, although not necessarily
Medium inevitable.

Equivalent to an annual probability between 0.1 and 1% (0.1 and
0.5% for tidal) or Flood Zone 2*.

It is unlikely that any consequence would arise within the lifetime of
the development.

Low
Equivalent to an annual probability of less than 0.1% or Flood Zone
bl

Very Low It is unlikely that any consequence will ever arise.
* For definition of italicised terms please see Table D1 of PPS25

It should be noted that in circumstances where sites are defended determining an
accurate assessment of probability of flood occurrence is complex and assumptions that
defences will not fail are unlikely to be acceptable. In such cases assessments can not
be prescriptive and site specific assessments should be undertaken. Factors that should
be considered include construction, age, condition, maintenance, exposure and other
external pressures.

Risk Assessment
Once the magnitude of the potential effect and likelihood of occurrence have been

assessed these are then combined using a risk matrix (Table 5) to assess the flood risk
of each potential effect.

Table 8 Risk Matrix

Likelihood of Occurrence
Very Low Low Medium
es High Low Moderate P ¥
2t E Moderate Low Low Moderate
§E w Low Very Low Low Low
=% Very Low Negligible Very Low Low

HORIZON RESIDENTIAL DEVELOPMENTS LTD.
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[ | Negiigible Negligible Negligible Negligble |  Negligible |

Typically flood risks assessed as low, or less are considered acceptable. If the
assessment results in moderate or high risk, additional mitigation measure will be
required to facilitate development.

In some situations the risk assessment procedure will result in an artificially low
assessment of risk. This is particularly the case in situations where consequences of very
rare flooding (i.e. breech scenarios) are so extreme that any residual risk however low
should not be allowed. In such instances the assessed risk should be elevated. Such
decisions must always be accompanied by detailed justification

HORIZON RESICENTIAL OEVELOPMENTS LTO.
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AERIAL PHOTOS FROM JUNE 2007 FLOODING
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