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Abstract

The current approach to stormwater management in Ireland rec
new developments are restrictesthtat gveeldfibbd/ evalaeurred prior
developmd&higypicaihwold’ehe use of holding tanks constructed
developments to attenudtenstwhmmendbewased at a reduced rate vi
control strucduneatrdoy drainage network lorpwated couasreage
policimewequitleat sustainable draibad®S systamed (to meet this
objectivVdis stpdeisents an evadaeatedueddes thatmmadkee
adoptimimew policies. The basdsemyssameeys and fooblls groups
practitionelosed wtihlgwlanning and designsydtdmdsintaguegh the

stdy indicates thatShud@fatseakonably well undefestomdnyheir us
reasomsas reml@inepopClarcemishngoing main teemdomepe r m
responsyifli SuDEmaimpedimenthetembracithgesef sysnems
drainage strategies.

KeywordSuDS, drainage, environment, urban development, su
defence/ management, storm, river basin management.

Introduction

The issue ohablestalirainageons thgydhbal agenda but issues wi
implementation remain. While considerable advances in the 1
guidance and perfosmaimadlefdgainage sy ditawes b(SauD Brade in
recent years, their tloée Imsthiplanning sphere has only recen
established. Prior to this, traditional systems that focused o
conveyance of runoff, combined in-teomestarsege witelreshloet norm
SuDG&tilise naturealsremsaumeatyreplicates natrwrredffapndakdsses at
any site, thereby minpmgeimigc @&mthironmentadthmiparcdsand soft
measures can be used to mimic theasrad rcawiDeSa$ yaresc elsesl@su
ground rasdmbrhore closely traditional dbainienge ntgaehatie BeusD S
principlexamples inchbde pavements or @D8pfreatargsSsuch as
filtration sysStefmsSQubeésasusash saxsales, ponds anarevealaonves
ground andaltypoffer greater benefits in terms of water qualit
than hard options.

Since the publication of the GredieaimagdiSt8tnatE@gublin Drain:
Consult20®yp), the SuseBak become mandatory in alls nieaw develo
Ireland. At this time, the Irish Office of Public Works initiated
(FSUprogrammé&he FSU included as one of its components a |
flooding issues with a view to providing dofetdtepiarearithge future
communioy improving methodologies for urban catchment flo
stormwater management in Ireland

The first part of the study assespedcdptiopsaatfitimaehrosls anc
associageddanmeaterial uselreldod odbd estimation in urbanisin



catchments (O &ubiGhDG). dMhjective clkedbed part of the study,
presentadisnpaidemtifpesceivesdues withcourtodl Ireland. The
maiaimwsere to:

Assethseise of SoBGrmwecontrol in Jreland
Determinadbh® dffecting the SelRBtdasucés;

ldentify abegnks to the implensamt&tion of
ldentthyperceivedhnical adequadcynoé madermaonly fosed
SuD&esignd implementation

O ox Ox O

Background

In the context of stormwater management, urbanisation alters t
areas of impervious surfaces coupled wigbumaingiguoifmpanted so
loss of pelimedbie Kimpe a2@d0OMibhedlters ntdataural hydrology of
catchmamts resatiser regwmtdérss greater high flows and lower low
Higher Hloand floorkksusdk faogmeater proportion of incident rainfall
catchments appearing as direct runofh dhd skwersongluilhegs wan:
culverting of natural streams that accompany development,
conveyance of stormwater through($he edram@iGlz) mea enasreks
intrunoff volbmielyg conveyed in artificialsdaadumiadeltnetiwork
throlmgthe soil column anllecaipraicdtthecharge adqaoifperresvide
baseflows (Gla@4pearmwater manarqemenrdaclggslon collection

and convegfamgproff to an outfall as quiokdysagnpfosandléhreats to
receiving watercourses in terms of increase(Kprdu@son and sil
This changed when the threats to the degriadmaéronoat vmacarscour
were redlimand according to Niemczthyaolwd@d $1@9thessed a shift
storage approachesntwherandetretentioadwerkEhistibigproach, as
implementé@awilybaeds areas aroundypieaddhd ind@lteendion
measures to attenuatestuicafosdiddewgreenfield values that wou
have occurred prior to dewal @&0O8Tth¢Pe ydeatetndesl to focus
primarahy attenuating runoff to greklefdedd sbdumerxti®re by
passeélde natural treatment procdssms ptdratolatiooun through the
column @&@odsequenuhypff reaching the receiviwgsoMfdearcourses
contaminated by pollutants such as oils, detergents, trace
herbicidasch approaches were recognasmrab hest bbeedm g ialsgpa s t

of stormwater managemgneswiesreely broatteeedd 80smideincl
natural water quealnty toegeetthethewighotection of water cycles
ecosystefmgatercourses (NielAédymewecprisecripleow engrained

in SuDS guidance documents that require consideration of a
requirements that include volume and frequency dforunoff and
example WBaldaetd al2001ntegrated appoosiohesvmbenagement

are absdng advocated for the sustainablevatanaegememtmaef tsrb a
(Raueh 2I005These agrpreos are based on the promotion of reuse
of stormwater and while similar, are referredountrdefferently
Integrated Urban Stormwater Mboragemmphe(dbSapfat has



attracted attention in Australia, New Zeplarmteam danhide WhStehere
water systethe aoam (Brown 2005). Water SensUUe ifrban De
another stormwater management approach that has been imple
in Austr@loammkeesdl999 Approacdifeshis type that socoé¢eprate
sitelontroinsthe contdnotlichimproachstormwater mamaagemean t

flood riskisnpnave the ecological integrity of watelevoellses throu
of pollutant and giKreksnawal Lard\eie nOBynowi®2Butler and
Parkinse s

Although a review of sustainableddraakagebméaauteR whl) identi
thi'kbenefwttsen implementedvaoiiesugs need to beoraddeerssed f
widepread adoprniderms of integrated approaches to stormwate
issues with institutional framewmmkesn tan dr eahdecingientified as
potentialreafBrewn 2005; Niée&2y.onRemgulatory instruments in te
planning legislaltsonpoar probleets2iQl0byW@ hite and Howe (2005)
identify impediSabDt@npbementatiomriouss sftatgee development
control proklebsugh regular maintenancetesmk gy rtforrhanioen @ f
som8uDs$nstallat®altle( addffer2ddD5), questibEs lofigevity
together wntlkertaintiwboinakes rbslptonsfor mlamiagement and
maintenaneelso perceivgdKiolyt@da&sssoek 41999 Ithough
considerable guidance aspetcichpiemlentanan maintenance
requiremoefnb Dsfeadidyailable, aaaaken®d this information and
failing to fully wunderstanareatlsocaomieandimAarcicording to
Niemczynowicz cHi®198nges in urban water sngnefgeamdnt are
should be addressedtehmosgiategies. Nopronkehseie applied
technolorgig@sirewt the need to imgpdémoautgbtter communications
and capacity betlweeg the key actors iar garieratsoaadtsad
important. Effectiveness can alsstoebgthenmitriog edds bhiv e
framework inSwbi&he impledndogetherconitinuing to educate both
practitioners ant laogeetoyf SuD.S benefits

In the conBaxis®fing mandatory, this paper prerceniemsdesme of the
that are at tim¢ dbrgdrabgbade sustainable development in Ireland.

Methodology

Quantitative and Qualitative research methods were used to
information for this evaluation. Tkengurastidatihee cetemlaniton of
seidompgien postal queshadnaddressed all aspects of urban catc|
analysis in Ireland. Questionnaieegetesectorcuiatabd 26 countie
the IrRelpublic covering a range of organisations, agdncies ano
with planning and dedaditowgssbas drainage and (Urbele flooding

A total of 291 guesienniacnedated and from this 83 completed (¢
were returdedentereaomplete questionnaires welfe thes®B3Ieturned
respondents who completed5Syac sdxgrenpd m@R,inage adhas$ iogn



thestelclaimteod hawerked in designing amdumpBlementin

The gwative work in this stéadgusogrpuigedn Dublin (two groups)
andGalway amid geographiensuread that issues across lIrelanc
represenfedus grautgicppants were recruited from questionnaire
The optimum numberarmtfs peatrte@aiphrdopusvag identified from bes
practice rag lbetween 6lfanain8ourage attendance, focus groups we
during lunch in centrally located hotels andHe@wrewsdrmdats were
cancellatimdise need to reschedule tsemeateadadgrambtise r
focusupomesulteth@mumbers summarisedAifioca®lgrdup topic guide
was developed through consultation with the Technitwal Steering
ensuredependent and unbiasadtenreplordomgueltanappointed to
moderatergups.

Results
Approaches to Stormwater Management
Respondenttshe questwaemnaiasked to idremoidty dbm muosrely
method for attenuating stormwater and «esteiopm@gnduttloof$ to

values. This was dngapshiceemdehw hricghrieers the full sample of 75
valid resparessbowmngiute

Storage tank with hydrocontrol (hydrobrake, orifice,

etc.) |49'

Storage tanks/underground tanks|/concrete tanllQQ).

Ponds, manmade lakes, lagopns, wqtlands

Proprietary syglsztns

Swalezl4.

Flow control devices (HydrobrakesBQersized pipes)

Infiltration/porous Havement

Othea4.

0 10 20 30 40 50 60
% Respond

Figute



As indicated by 72% othreeumsendémnsttssuctural atteamuksiron/ storag
managing husobfeen comimomost cases, tanks are used in comb
flow restriction deviced rsakods aog lidwocontrol Resfpoadedates.
also mentioned using proprietary systemMefogesucbffamattenuat
swales, detention and retentiontpandstithedatwealandesatment
processfesa site were less commondyguysdadt iRetheltabsence of
policies that demand sustainable adpaormxde s ptaatsgsosm
management thatirmacolyy runoff volume would be Ilikely to cc
Following the publicationnf@0éh& 8D new developments

is mandatergept in siwha&tienthredtusion is impractical due to
cicumstankteshould be noted however, thatsthvererargau®esy few s
impractical and at more limited sites, the design constraints wi
most approplih®&terecognititdnsthatapwapsulated inpodegiieosnal
issued by Local Ahunthwghoes iselaniécted in the follalwahg comme
was made at a focus group

&..even the woimdip@licy dochuasechsalnged. It has gone from vy
must conSude8s an option to ydwbégsstamaoption, and if you
don t, you must explain why not

This part of the questionnaire also required respondents to st
directly involved with a development that req@lEu®®E the impl
Although notdrekligatiesvhere results indicate that attenuation str
been extensively used td kortypd ndiamtide,d toekperience of
SuD$%$nstallations and this subset represlesteed ftdre reampriéeng
guestions.

Sustainable stormwater management utiliseshatatrenallicreatgsurce s
natural raiurfatf processes at any site and minimises anthropog
impacts. Optimising techni@quelstfe atmfodhebortmonma tthre context

of specific site characteristics are atHthveeceoerge thfe thned ivomcept
measures identified in Figure 1 do not in themreequ@s® constitut
series of techniques incoegpariacimgdaegional controls in the c
management train. &foomrctd ccanbetwiclensater butts or roof collectors
exampdbtegtin or infiltrate runoff close totdheegocessdfornrigin
downstream faiitlebiretsol cosrpnicefl and treatment systems for inc
deveho@nts or groups of developments andg suayh iasldeeerteame
basimssyalaesd filter. &trmpsnagement train incorporating a number
will have the tapmraavyde water quality improvememosf in addit
contrRegional control measures$pgre fafcelntiersdthat control runo
catchment scale (not less than 2 hectares) and in some insta
provide bidldgeaament to reduce pollutants fromThentaminate
managemrannh approach involves assessing the characteristics .
dividednédmeed elements within auddveHaprmandptimised drainage st
can be developeadifthe indisgudweaichnseihie approach offers the
potentfi@al treatmentegpodbesutilised -catcchmabt level so that th



pollutant load of runoff can be suidcpasbwsslythreodugdedh@ manage
train.Corréctdesigned swidtemhserefore anoludber of methods
implemented ibhatanesdthe stormwateranmdllsmeimproves water
gualitWnderstanding the overall techniques of source, site an
therefiorteegraleton damagetmaimt appodasahstdienarainagkiamdas
assessed in theeswitwe §ire Bhigwiein

ORegional cc
Osite contro

12.

OSource con

Figuke

Figuleindcates amaunderstanding of the concepts of source, si
control waswidespread among respomldemts.5Wwhithand 40.4% of
respondentstandeogrce and siteespad¢toRRegional control was
leswell undersitdiodnly 1@f Ir'¥spondents being awar@& hof the conc
datauggests that respondents exmetieribe dx aigsoairadeichstallati
of individual SuDS measures for a single or graupenftheadjacent
considedrm@ge ssttegiirssthe context of the mapageacdnt train

The individual measures for impletmeamninugredly@Spondents
are summarksguasen



Detention tlanks |20.

Detention basins/retemtion
ponds

|19.

Infiltration
trenches/soakgways

| 18.

Permeable/porous

pavements |13.

Filter drhins |10.

Swales |9.

Stormwater wejtlands |6.

Bio-retentbon

Othelr Il.

0 5 10 15 20 25
% Respond

FiguBe

Deéention f(sdrortstorage) and retention ¢ifndéedrmteatetorisgwke ||
representkeiguBewith the use of detention tanks and detention |
tanks accounting for almod$tc2ta¥i cand r2@@eotively. Infiltration
stormwater through trenches, drains and soakdwaykowsralso we
usage of swales andmwstldnkdesly edefitdheet perception that these
measures are associatea laibtkkesxce$§his is a common misconce
howeyand if integrated sympathetically and appropriately intc
lantakes do not needDic kee AIYhlO)urthermore, intelligent desic
these components infthlekecowndexll development, where for exam,|
storm events can be stored temporarily on the surface of oper
for swales and wetlands to be overly large.

Other methods mentioned by respondermtrsopnigltsdestemeergroun
oversized pipes and roagketepartdensmeBsares that utilise soils an
remove pollutants from water runoff did not feature in any of th
suggesting that respondents are eitheretihotd famidtarmwmiaherthis
management or have re@tensionmhyndasures should not be impler
may also indicate the perceived divide that exists regarding
aspects of stormwater control.

Factors Affecting thd SSiddBetasnres



Respondents were adken to giavtgke limportance of factors affectir
selection and SePi®@nafkcale owHete % {s not at all important an
very importalhdesults are sufabheiS8ed in

ThleiBdicatesntlieactess of 508pondentsaldbhesfdetors listed in the
guestionnaire to be important with maintenance costs and sat
accorded the highesiowevetitey useSwbh $n providing areas of
recreational amenwiddriecathsapetraet considerksdssdoinbgortant by
respondesuiggeshiantgthe ecological and envirohubDeSrtealnbenefits c
given high priority in the decision making procegseses that devel:

Deterrents to the impleSrudn3ation of

Fromgivelnst pofssibteterrents, respondemnhe ifaenoirfseghat th
perceived Iimit $Shi®.3 dehose are sunFmaudsed in

Responsibility for adoption/maintenance ]17.

Maintenance |casts ]15.

Land take J12.

Capital cfsts J11.

Safety conderns J11.

Lack of expetience 9.

Lack of guidance 9.

Obtaining LA appraoval 7.

Time invoml.

NoneDl.

Availability of constructliod Imaterials

Othef—12.

0 2 4 6 8 10 12 14 16 18 20
% Respond

Figude

The findirrggui#are broadly inSubDsbevtigshrents reported elsewhere
McKissaedka&003; K204 Resudtscate ptdrateivesiserelaoe
ongoipgformance together witihhaonnioeataslkefs responsibility for
longermaintenance and managemaiiteo fimhpd esyes Ad & ioong h
sucissuean bhddreslsgpdovercoming legislative and inatitutional b
integdategulatbrraymewdok urban drehatgiemvolves all the releval



stakeholihens ldagm strategic (@plRricdacBODM®ONncerns permeated
théocusogg@giscussions

Realisation that the longevity SanRiSp éirefav ipya nddee na hemr
correct design andaoodh shratcthaos iisimniergrailng maiwtesnance
represented in thfeodoblguwawpment:

Local authorities dont want to be landed with more re
maintenance. S B&chem may have to be undone if unsatisfa
installefthgLocaAuthority has to be compensatgqdakfe they take
chargeSafhS

Commentthiecftype however, suggest that traditional drainage in
require maintensanseobvilbusly not theup&esepanfl pesmearhs

iIs a contributory factor in many pluvial floods. Furthermore,
constructed incorrectly will not function as designed and in tl
SuD$%$nstalladiromot, the Local Auldhbosiagddkitl any associated
liabilities.

Perceived costs asSad@ead wislo considered to be2déterrents.
of respondents identified land costsSambB< dpiitad cognsfiaf the
This was reinforced adup folterse gt was mnotedcaoimets more
economically advantagewiub sdorfmimateohcrete box under the
developfiéan use extrdu@Bd for

The frequent refmeaiente@amcascasdsittetoe Subd®ementation from
many survey redqipghbgatbackawfareness regardimghdhtilseissue
inclusion in Figure 4 is somewhatoshwaarlgsiaddtidaudD & the
Cambridge City, Sashxihable Desimagle Adoption(\&idsdeah

al 200@adicates that if incorporated into a general malintenance
maintenamake associated Sadsdseohot excessivenatnddihfeed
significdnalhose for a general landscape.

Peceived isdhesexweéssive land talkdsofdea$SwmeShighly in Figure
Traditional drainage systems are typically buried undergrout
minimal landVbhake .t is acceptedabhhaecesBBate a more significan
take, this is not always the case and the actual land required
methodh@ management traimme&safta8eaD8rger land takes but of
more attenuatwibns b&and water quality i@pmnoreamelyts hard SuDS
opions have smaller footprints but don t prewitdenteersame wate
biodiversity lesnsgbiftts solutions. It should also be noted that \
inpose considemnskiiaints oretbafdtS3ing, dairsdat arku c hi slewses af
SuD&re integrated into a devetl opl20eldt) (Dickie

A lack of experience or familiaranyd vbie hefBesDemecrd pdularly
amongst devevlaperised by over 9% of respondents ais being a d



reflecretthie following focus group comment

To most developers, this wh®ud Ssoteonveafy recent
phenomenon&many are not Famaieatowsfhemtd a lot of time over
phone explaining the basieDRerscgptwioli ahem

Furtimeare, many deaedoprwslling to spend money dimtimtegrating
development schHeowewsker, it was also noted tisatDEmowledge ¢
engineering consultancies and archisieetuoat:practices can

Lack of familiaritgms Beitbbr arcéantgiantsenotare familiar with
it

While the quantitative and qualitative elements of this resear
reasons Swybnstallations were not popular amongst developers
som@uDfatureshem obuntries were recognised when it was noted

They woenrtainly(developns@mat)e in the US and Scandinavia wl
there s an area of water to look out on

A small number of respondems pteascimepaesinedble blaylder

as an impedimehé me rtubdgh the Greater DUlhlisefaeeds a poor
undetranding of the rangehafigeBSamongst thesesuggeshnsients al
that Swab& viewed in a narrow context limited onlWholeniftiltratio
iIs accepted that the presence ofthauldehatlawilispaelcdtde SuDS
require infiltration, other measures such as swales and rill
Contractual obligationsfffdulkygihungtudrbabtdilbens were also
identified as a potential deterrent.

Guidance mateSabDs®ésign

The absenoenoglidance was cited by over 9 gofdeesspendgents

an impeditmienglemerubgS nafurther quesesipoindents were asked tc
ratehe quality and availability of guid8nOdbedsagmm emh &tioer for
more guidance would asSisDfor sioomw@ter management. Resul
shownFigube



Don't k
7.8%

Goo No

11.3 4.7

Inadeqt
40.3%

Yes
87.5

Adequ
48.49

Figube

Of the 61 respopprenxim®&idy were satisfSed Hwitdhance and
reasons for dissatisfaction were generally associated with pe
determining flow earcédlcolamions from developed cdeshgrents rath
issues @Wuthbnstallatibmese issuecegepeesented in the following f
group comments:

Some guidancereoentieddgrunoff is also necessary. What is t
likely tid bleere is development?

| d like more guidance on the urban fraction and the best
particular catchment

The problem is the size of the catchments as some of thes
small. There is no guidance tneblrtedahflerenmthemw eéocatchments

Respondahds idensiduedes of guidance that they have accessec
SuDénstallatiohe. question included a list &fu@ulidastadlished
materaald included a provision wheuld rimcpodedemodse specific det
of guidance documenmntlagiespursed. mentioned imFaguBmmarised



Local Authority Guidelines |20.

CIRIA Replorts J18.

SEPA Documlents 9.

Hydrology confelences Jo.

Building Research Establishmgn_[J‘Lu_i_d_il_i_nI@s

Training courses 6.

Environment Agency Em&
Journal artmﬂ

Computer sof@&

Websithks  ]4.
Othel 5.
0 5 10 15 20 25
% Respond
Figuée

Figuleinditess that Local Awdedrntgys gand CIRIA (Construction In
Research and Information Association) reports are the mos
documentsSudbiuidance in Ireland with approximately 20% a
respondents having acchespdsthesleodnl tAuthority guidelines g
referred to Volumes 2G®sdDEn o ftheblin City CHBuwcmwater
Management Policy forDDlehNaldpieysCl®wOBgi.l The CIRIA reports
cited wRie3, R142, C521, C523RLEB2RILHBNDBNAS RS 2.
Guidanime Scotland, published by the Scottish Environmental
(SEPA), wasbwsiend excess of 9% of Tdiepdduddditsg Research
Establishment (BRE) Digest 365 was recognised8®sod useful
respondents. Traimhfgredubse€Engineers lIreland, the Instituti
Engineers (ICE) and the Institutenafi doalrbd ogirysébo H)ars
academic journals together with commercially aagelamredcomput
websites/ documentation fpoop pesgisyiemnssodlso freigtwle in
Othecitations made reference to reports produdealbtiohR Walli
Prevention Guidelingducdld®P Gy)tgrolkydnment Agency, SEPA and t
Environment and Heritage Servicethe Noghlwanns IAgleamady, (HA)
Report 103/01 (now superseded by (103/06) that provides gui
vegetative treatment systemdfamd highteay Sttanes EPA fact shi
online.

Respondents were also requested to state BaWSghedyabeeame aw



available. Responses to this queBtgawreare summarised in

Recommended by tocat |24
Authorities '

Recommended by |15
another perges '

The accepted ernod |14
used in organigsetren '

Hydrology conferences |12.
Related web|sites |11.
Journal articles |11.

Training colrses |6.

Othelr |2.

0 5 10 15 20 25 30
% Respond

FiguTe

Discussion

Recent changeramwater management policies in urban and urbe
Ireland Mmawdhe use ofnBad@tforry countering adverse effects of
growthhis study howevempoicdaniapiedmtso a more widespread and
effective adoption of SuDS. At a basic level, 61 respondents
returned questionnaires) to the survey claimed to have experi
and Figure 3thsdnewmsures commonly usretext lof theDSo however,
tese results appear inconsistent with Figure 2 where the cor
control measures were understood by less than half the sam
measures were understood by lsegdaftix asuttilgatewd.ile respondents
may have experience with individual components that contribu
understanding the concept of an entegmpbtedesyatepmoghrassion fr
localourcentrols to larger downstreaooisitedsled sregeamal Given
that this management train isSatthkeeresuétsofhigibDight a knowl
deficit amongesrtasbimeners.

The research focussed heavily on identifying deterrents to the
The most adsmnmbated impedime nmaindleatance, land-tterkbe and lon
responsibility of the systems, vairtd whidlden Cidinesdsteihdr studies



(McKissetkad003; Kirby U}, largely from misconceptions ar
understancdfinguD Sigure 4 shows that a major concern amon
respondents meharesthetdomgresponsibility for the system rests.
surprising giveishthdrainage law was ditewexispebeéomend use of
SuDSWVhileetbwnership and maintenance of conventional drainag
understbloed,responsibility for provision, operation lersd maintens:
welédstablishakding in charge procedures in Ireland will require e
to omeome the conservative attitudes of some Local Authorit
combined wniftthmiliarity with their installat{(®@ubdnd Peafoamance
Consultancy, 2005)

The inclusion of land take and maintenance isesuesmmbéngure 4
misconceptions regardiagp ddsDBiemdcientific literature that indi
land take and maintenance costs need not be significantly
conventional drainagé¢espatvennd ot al200®ickee al2010
Furthermore, while maintenance costs were identified as deterr
of SuDS, the role of soumeda woingohaintenance costs of other
later in the management train was not pberdefiedrbyoany guouey
participant.

This lack of understanding of SuDS is more surprising given
amongst participants with the quality and availability of guidan
and implementation of SuDStéFigdreabgd.thRekmnowledge is being
from a very diverse set of sources (Figure 6) and therefore,
awareness and improving understanding of SuDS amongst the ¢
making available a nationalnguicrahdiehdoondhigions. The engin
community also has a professional responsibility to maintain a
SuDS implementation and Continuing Professional Developme
vehicle through which the knowlernddedbase can be exp

Given fthigture 3 indicdtasnalg@t measures in the past focussed ¢
runoff volume rather, thanchaabéy in drainage policy that have
mandatory in developmeneticpha@ssupprorambrascusataihidip
princigithe draimpageticleshis contaxhore holistic and integrated ap
that involves, planners, engineers and water resource manage
Ireland, the respomsibnytyplanning issgesgiibgailwitdrganised
Local AuthoAideinistrative borders are not observed by water a
of the physical effects of different stormwater mameagement o
assessed at river basin or catchment $ieakEl.Flbwoplsed eretattion
will assist in this regard.

This study inthadnecorporasusgainabplimciples in stormwater
management will require efforts at a number of levels. Non:
insurmoundablwill requireosmpepoentt applied technologies and p¢
and to increase education provision of integrated water mane
overall objectives arderotdawesn bseldaditng in curtkaetppracipdes



that will direct futlar&keaycteabemmsmptronving sustainability criteria
Conclusions

The main findings arising from the questionnaire responses and
the basis of this study were as follows:

(1 Jntil recently, stormwater managemeanbwallneéeacanivas focu
with less consideration being given to qualitys aspects ¢
discharge to nearby drainage networks oChreecpedsing watel
stormwater management poltilcee 3 skeawd Smandeatany
water dqvald now at the forefront of management strategies.

(2A perceived barrier to the usaiote®@abD8eiantheawmership. A
SIDS systems require maintenance in order to operate ef:
going to own and maintain the sglsa¢lengeh athreajor
implementation ©OfS asghé&me. These issues were identifie
important by participanis tbe thetetudygf procedures used b
Authorities feinmdh&rgeg wb.S

It should be noted howeweaintbatanwe costs featured promin
a deterrent to the implementation of SuDs, these costs nee
more than costs associated with maintaining traditional dre

(3 Guidance for design and irBpiEkEteireaa on codrrently drawn
from a range of diverse sources. A holistic and integrated
management would therefore benefit from national gui
supported by softwklde §ifgar.

(4Given that the engineering acpomaofeastyniaasresponsibility
maintain and develop itthekmuswelealfgeContinuing Professio
Development (CPDY)mpersegigpotential vehicle through which
knowledge ISas&esign, implementation and ongoing perforn
be panded.
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TablleBreakdown of responses to questionnaires

Target S(¢ Questiom Question Incomp Total Respg
es circu| es retur e retu| respo e rat
S (%)
Contract
Builder 31 7 4 11 35.5
Develop
Consulta 104 36 5 41 39.4
Public
(Councils 135 36 5 41 30.4
Academi
State..
Insuran 14 1 2 3 21.4
Architec
/IPlanners 7 3 1 4 57.1
n design
Total 291 83 17 100 34.4
Table 2 Participant numbers at focus groups
Focus gro Locatio| No. of Partic
1 Dublin N 12
2 Dublin S 5
3 Galway 4
4 Cork 4




TabBFacwsowhich influence respond&ubS selection of

SUDSelectio Importamfceriteria
criteria (as noted by % of responde
Not at Not ve Neithe Quitg Very
impor{ impor{ importg impor{ imporl
t t nor t t
unimpor
Provision of 4 21.3| 24.6 | 49.2| 4.9
am etryi
Creation of W 4 5| 197 246 47 6.5
habitat
Cost of const 0 3.3 14.8 44.3 37.7
Cost of maint 0 0 3.3 36.1 60.7
Safety consid 0 0 4.9 27.9 67.2
Soil conditi 0 3.3 16.4 39.3 41.0
Availabiliaya 0 0 9.8 31.1 63.9
Limiting volu g 1.6 11.5 | 52.4 34.4
runoff
Water qual 0 1.6 11.5 52.5| 34.4
managemer




Figure Commonly adopted structural methods for attenuating
restrictifippwsttedpvelopment runoff values

FigukeRespondent s undefdsfa@dintgechniqgues in theraanagemen
approach to stormwater management

FiguBePecentage of respondents having direct experience in in
SuDS

FigudePerceived deterrents to theSimbpSementation of

Figute Rating of theategbhndanGaubO@reft) and whether additione
guidance would assist respoiwl8ts in choosing

Figuée&Guidance material commonly us8d bhfesegpondents in

Figu7eHdow respoiheéematse awpuied @amcaeterial



