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PREFACE

The following report was prepared on behalGofverHomes in July 2005, reviewed August 2006,
and approved by EnvironmeAgency Wales on OBecember 2007.

The layout drawings appended to the original repave now been substituted to show the scheme as
now proposed by Wales and WeékiusingAssociation

The data and analysis used in compilation of thé Zeport remain unchanged and the revised site pla
does not affect the conclusions drawn.
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INTRODUCTION

This report records the results of a flood egognces assessment for a proposed residential
development at the form&as Works site, Rivulet Road, Wrexham which has beefertaken
at the instruction obower Homes.

The assessment has been prepared in accordatitehewPlanning Policy Wales Technical
Advice Note 15:Development andFlood Risk, which was issued by the Weldksembly
Government in July 2004.

This document provides a recommended methogdtrgassessing the flooding consequences
on any new development and represents the besimafmn available at the current time.

BACKGROUND

The proposeddevelopment is located on thesfdBas Works site, Rivulet Road, Wrexham (see
Site LocationPlan, Drawing N°3116/01 in Appendix A).

The Afon Gwenfro flows adjacent to one end of the site ardicative flood maps BMV)
available on the EnvironmeAtgency’s web site arldevelopmentAdvice Maps DAM) issued
by the WelstA ssemblyGovernment (VKG) indicate that the area lies on the edge of theel
flood plain and is therefore potentially "at risdtiring extreme storm conditions should
overtopping of the river banks occur (feawings N°3116/02 & 03 in Appendix A).

Based on this information, itis consideredsiue that theAgency may advise thBlanning
Authority that itOBJECTS in principle to the development proposals whichuldoresult in
increased occupancy within a flood risk zone.

The Agency has, however, previously commissioned an diggical assessment of the
contributing catchment (in accordance viéittion 105 of the Water Resourées) to establish
the predicted flood envelope for a 1% annual prdipalstorm (ie 1 in 100 year return period
event). Thissuggests that only a narrow margiheflevelopment site adjacent to Rivulet Road
floods during extreme storm conditions.

It is considered possible, therefore, that therEnmentAgency may be prepared to confirmthat

it has no its objections to the development ofttes provided a flood consequence assessment
has been prepared and any required mitigation warksincorporated into the proposals to
minimise the effect of any future flooding on thewnhouses.

This report therefore examines the extent offlanying, assessesthe risks associated with the
proposed development and suggests mitigation messurich would reduce the effect of any
future inundation.

3116.03/1July 2005 (Reviewed August 2006) <1
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4.2

DEVELOPMENT PROPOSALS

The former gas works site is generally on svels, a flat lower area adjacent to Rivulet Road
and a sloping upper area adjoinlBgeenbankStreet. A series of retaining structures and steep
embankments currently separate the two parts afitae

The current proposals involve the construotiba mixed residential development comprising
two/three storey town houses and three to fiveegtapartment blocks on the lower area, with
vehicular access to the site provided off RivuleaR (via existing entrances) adeenbank
Street.

Due to its previous uses, the site is contaminahddaithough a remedial scheme has already
been undertaken to make the site suitable for tidudevelopment, it is likely that further work
will be required as part of the current proposals.

At this stage it is anticipated that this will invelthe introduction of a clean imported capping
layer, approximately 600mm thick to raise the lexfedll of the lower area and parts of the upper
area.

JUSTIFICATION OF THE SITEDEVELOPMENT

Although the site lies adjacent to an area whereettsea potential risk of future flooding,
development provides a significant environmentalamtage by treating a contaminated,
"brownfield" site and bringing it back into benéficuse.

This strategy is consistent with the aims ahfaives ofPlanning Policy Wales PPW) and
Local Planning Policies which state a preference for the use ofipusly-developed land before
"greenfield" sites and makes it clear that redgwalent of this type of land in built up areas can
assist in meeting sustainability objectives.

3116.03/1July 2005 (Reviewed August 2006) < 2
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FLOOD CONSEQUENCES ASSESSMENT
Existing Conditions

A Site LocationPlan (Drawing N ©3116/01) showing the relationship of the site to théon
Gwenfro is included idppendix A. Photographs of the site and the surround area elredied
in Appendix B.

Results of an hydraulic assessment of thiematirse (in accordance wiiection 105 of the
Water Resourcesct) commissioned by the Environmérgency, indicate that a narrow margin
of the development site adjacent to Rivulet Roawddk under 1% annual probability storm
conditions {e 1 in 100 year return period events).

However, this assessment is 'theoretical' in naturthat it is based on "unrestricted" flow
conditions and can therefore only occur if and wtten undersized culverts and channels
upstream of the site have been replaced/improve d.

In reality, however, local knowledge (partady that of Wrexham County Borough Council
(WCBC)) suggests that, despite the existing flosirietions, localised flooding does occur in
the immediate vicinity of the site due to the inquate capacity of these culverts.

In particular, the appraisal of the Cambtiaiustrial Estate culvert undertaken for WCBC, as
part of aProject Appraisal ReportRAR), confirms that its cross section reduces sicarifily
from the upstream to the downstream end, with diselt that during extreme storm events it
regularly causes water to back up and over-tofefhé@and riverbank into the Musical Theatre
car park and from there onto the public highway.

During these events, flood water runs along RivRlead (past the frontage of the development
site) where it is generally contained within ther@geway by the deployment of sandbags on
each kerb line in order to prevent inundation &f &ajacent residential properties.

An inspection of thelocal topography suggests thitiiput this intervention, part of the site may
flood during particularly extreme storm evenksowever, the existing road levels are such that
any flood water would tend to flow away from thiegoward the junction of Rivulet Road and
Hightown Road. Itis therefore considered thatrtteximum depth of flooding of the site that
is likely to occur will be less than 100mm.

3116.03/1July 2005 (Reviewed August 2006) < 3
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FLOOD CONSEQUENCES ASSESSMENT (continued)
Existing and Proposed Site Levels

The existing ground levels across the lowera aof the site range from approximately
71.08mAOD to 73.66mAOD with road levels in Rivulet Road adjacent to tlite extending
between approximately 70.85%0D to 72.02mAOD. The road levels generally fall towards
the junction withHightown Road (seBrawing N° 3116/04 in Appendix A.)

Because of the need to treat the site taagotlie contamination resulting from previous uses,
itis proposed to raise the existing ground lelslsapproximately 600mm by the introduction
of imported fill material to form a clean cappirayér.

It is anticipated that, following these reriatidn works, the ground levels on the lower area o
the site will range from approximately 71.%%0D to 72.40mAOD with the road levels in
Rivulet Road remaining substantially unaltered.

Consideration of 0.1% Annual Probability Storm Events

The B's Section 105 model currently only considers a 1%dlewent. Whilst it is understood
that this model is to be updated to include 0.1%@dmns, this information is not yet available.

For the purposes of this report, the 0.1% fluviaiMhas therefore been estimated as 31.89m?3s
(based on the factors provided in feod Studies ReportRSR)).

Based on a preliminary hydraulic analysis, jirobable that for "unrestricted" flow conditgn
the existing site would flood to a slightly greatkpth than for the 1% storm events.

However, once the site levels are raised as pnesEmedial scheme, the new properties would
not be at risk.

Other Potential Sources of Flooding

In addition to the potential fluvial floodingny surface water or highway drainage systemgwhic
discharge into thé\fon Gwenfro could be adversely affected by high wateelke and could
therefore back up.

However, the volume of water generated by theexjstirainage systems would be insignificant
in relation to the fluvial waters and therefore \Wbwmot exacerbate the situation already
considered.

Until suchtime as improvements are made to thdiegisulverts/channel s upstream of the site,
it is anticipated that the river will continue teebk its banks at the Musical Theatre car park and
the resulting flood water will flow down Rivulet Rd during extreme storm eventSince the
inundation resulting from this event replicates "therestricted” flow scenario, the effect on the
development site would be no worse than alreadgidered.

3116.03/July 2005 (Reviewed August 2006) < 4
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50 FLOOD CONSEQUENCES ASSESSMENT (continued)

5.5 Extent and Depth of Predicted Flood Events

5.5.1 The hydraulic analysis of thdon Gwenfro undertaken as part of tRAR suggests that, as a
result of the undersized nature of the CambriandRodvert, water will flood into the Musical
Theatre car park and then onto Rivulet Road.

5.5.2 Following development, analysis shows that the psegaground levels will be sufficiently high
to prevent the site from being inundated, evenrduextreme storm events.

5.5.3 The extent of the predicted flood events g development of the site is showrDo@awing
N°3116/06 in Appendix A.

5.6 Emergency Access/Evacuation Routes

5.6.1 Itis proposed that the finished ground flewels of the buildings which are to be constructed
on the lower area as part of thenew developmentaibed so that they are at least 600mm above
the predicted 1 in 100 year flood levid 10 between 71.90 and 74.5&@D). The remaining
sections of the site will be raised as part of tamediation scheme to maintain vehicular and
pedestrian access.

5.6.2 Whilst it is predicted that no flooding of #ite will occur following development, it is pdsiei
that the surrounding roads may be affected. Thdte however, still be a safe route for
emergency access/evacuatio n if required, via thygogsed footpath between the upper and lower
areas of the site which leads GoeenbankStreet. These routes are indicated Doawing
N°3116/06 in Appendix A.

5.6.3 In addition, itis anticipated that the depflilood water in Rivulet Road will not be suffigit
to impede the progress of emergency vehicles.

5.7  Spead of Flooding

5.7.1 ltis not possible at this stage to predietsheed at which flooding of the road surroundireg t
development site might occur, particularly if isudts from overtopping of the riverbank by the
Musical Theatre car park.

5.7.2 ltis also possible that any future floodingynaccur at night and it is therefore considered th

it would be prudent to include the new developmierdiny existingFlood WarningScheme
currently operated by the Environmérgency. This would allow the occupants of the bgd
to secure their belongings by removing any valudelams from areas which could potentially
be affected by flood waterse(cars parked in Rivulet Road), if they so wished.

3116.03/1July 2005 (Reviewed August 2006) < 5
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50 FLOOD CONSEQUENCES ASSESSMENT (continued)

5.8  Volume of Displaced Water

5.8.1 The need to raise the site levels as parhefeémediation proposals will slightly reduce the
volume of flood water that could be stored on the during future inundation events if
"unrestricted" flow conditions existed.

5.8.2 However, preliminary analysis demonstrates thaingithe site level as part of the remediation

scheme has little or no discernible effect on tlame of flood storage. The development will
therefore have no significant adverse effect oacatjt properties.

6.0 CONCLUSIONS
6.1  Based on the assessment of the existing apoged conditions, itis concluded that:
. During extreme storm events the inadequate capatihe Cambrian Industrial Estate
culvert causes flood water to flow along Rivuleta@avhere it is contained by WCBC

before draining back into tifon Gwenfro upstream of Cookes Weir.

. Even if "unrestricted " flow conditions existed tmeindation that would occur during
extreme storm conditions is unlikely to be sigrafily worse than occurs at present

. The former gas works site does not therefore fasignificant part of the active flood
plain and there will be no loss of storage capactitye existing ground levels are raised
as part of the proposed contaminated land remedi@me.

. The raising of the site will not have a signifitaffect on adjacent properties

3116.03/July 2005 (Reviewed August 2006) < 6
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70 MITIGATION MEASURES

7.1 General: Itis clear fromthe assessmentthat the developsite is adjacent to a flood risk area,
although the site itself is not significantly affed by flood water. The following measures
should however be incorporated into the developrpeoposals to minimise the impact of any
future inundation.

7.2  Finished Floor Leves: The new buildings on the lower area of the situkhbe at least two
storey constructed with finished ground floor levelised to between 71.7&@D and 72.55m
AOD, ie approximately 600mm above the predicted 1% flana:l

7.3  Emergency Access/Evacuatio n Route: An emergency access/evacuatio n route for pedestrians
should be made available from the site via the gsef footpath between the upper and lower
areas, although vehicles may be required to dhxeugh flood water up to 150mm deep.

7.4  The new properties on the lower area of teestibuld be included in aRpod WarningSystem
operated by WCBC or/aW.

7.5 Foundation Construction: The foundations of the new buildings constructethé lower area
should be designed to ensure that they are notselyaffected by highwater levels in ti®n
Gwenfro.

7.6  Superstructure Construction: The construction of the new buildings in the loweea should
incorporate techniques recommendedPbgparing forFloods' issued by ttifice of theDeputy
Prime Minister inOctober 2003 where applicable.

7.7  Services: Service entries into properties in the lower areaudthbe located at a minimum height
of 0.5m above the finished ground floor level.

7.8 External Drainage: Access covers to new manholes within the lower sieald be fitted with

locking devices which will prevent the covers bettigplaced by internal water pressure during
flooding events.

3116.03/1July 2005 (Reviewed August 2006) < 7
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SUMMARY

TheFlood Consequencesssessment indicates that, whilst the developmenittin an area
which is at risk of flooding during extreme storwnditions, the site itself is only marginally
affected as a result of tidon Gwenfro breaking its banks adjacent to the site.

Consideration has been given to the justificatar developing the site, in view of the potential
risk to the occupants of the proposed houses/apatém It has been concluded, however, that
the risks are minimal and that the environmentalefies that will result from the treatment of
this contaminated "brownfield" site warrant its diepment.

The consequences of anyfuture flooding ofréee aurrounding the site have been assessed and
mitigation measures incorporated into the developinpeoposals to reduce the impact of any
future inundation. The extent of these works imitkal inSection 7.0 of this report.

Ny =

RICHARD BROUN ASSOCIATES
July 2005 (Reviewed August 2006)

3116.03/July 2005 (Reviewed August 2006) < 8
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