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Robert Barker, Richard Coutts

Sustainable Development in
Flood-risk Environments

A United Kingdom study designs three conceplual developments that mitigate flood

risk, generale their own energy, and provide high guality amenities
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Wsing e -defembe Nood-1isk manigemeat, open spaces
are deslgred io accommadate rinealer is i garde and
oA green roods. Fleadwater i directed inbo planted chamnels,
redention pond or melli-use recreathon anses. From Sop
viryday scenario, | n 20 year storm_ 1 in 100 year storm.

With few obviows sites in the United Kingdom available for new devel-
opment and existing twwns hemmed in by protecied Gaoeen Bell Land,
pressure to build new homes on foodplains i greater than ever, Fleod-
plains, iwever, are expanding. Risbieg sea levels amd stormier weather,
bath caused by ehimate :hu.rmr,m puiting misre Land at rsk nl’1lr||ulin;_.
Compounding this problem, cach new hame built ressilis in more green-
house gases emitted, beading to further glohal warming,

Following the findings of the "Foresight = fumere fooding report in
20047, commissioned by the UK Government's Chiel Scientist (Office of
Science and Technology |, the UK Government's Deparimient for Envinon-
mient, Food and Rural Affairs (Defral estoblished the Making Space for
Water (MSW) programme., The vision of M5W b o manage ihe adverse
CONSOYUEnCes Eul; people and the economy that can result from fooding
amsd coastal evosbon, while also achicving enviranmental and social Bene-
fits it line with wider government objeciives, '

MSW plans 1o sccomplish this “by emploving an integrated porifo-
liee of approaches which reflect both nationd and local priorities.” When
combined with other objectives for creating sustainable communities,
this poses questions of our built environment, such as; What is an inte-
grated approach? What needs to be integrated and why? What will it look
like? And how much will in cose?

The LUE project, funded through the Department for Environment,
Food and Bural Affairs’ Innovation Fund, secks o answer these questions
and encourage genuinely sustainable development through ineligent
planning and an anderstanding of techideal Bsiecs amld the ogions avail-
able. LifE stands for Long-term Initiatives for Flood-risk Environments.
This means integrating sustainable {non-defensivel food-risk manage-
riactil with sustainable ( 2éro carbon} drw-hq’lrlt'nt and I;I'JI.'H'H.]HF the most
effective (multi-wse ) tools 1o achieve this,

Development has contributed to climate change through energy use,
and to the rise in food-risk through locating people and property in areas
of ridk. Therefore, the benefit of tackling the cavse of climate change (car-
by emissions] at the sarme e 35 e effects Cincosised Mood- sk, i par-
ticulbar} would seem obvious, The LTE project combines three approaches:
* Living with Water: Adapting 1o increased ihood frequency aned severiny,

which is likely 1o happen with climate change

» Makimg Space for Water: Working with natural processes w provide
room for rivers and the ws o ﬂl‘l.LrIl.' in times of Nood and I'h].Lll,:i.IIF
reliance on defences, where possible.

o Fero Carbon: ?n.h.'id.irl.s all CHeTEy necds from renewable resources
oen-site, sueh as wind, tidal and solar poser. In the UK seoro carbon re-
quires that the encrgy is provided focally (on-sie] and docs not use
regional or national sources such as off-shore wind mrbines.



Left: The LIE project addreses the nevd for sew Bomes,
ircreased rivh ol foddisg st heightinad tmdrenmenlal
siaadut ity Aemullntabteraly by inlegratisg three approaches.
Page 53 In Litsiehampios mised use development i eheval-
&l abores “rain cosrTyards” thal aleviade Hooding

(maie change oomld exbend e ared o ik foma L in

\ u‘r,.- 100 year event (dack boe) o the current 1 in 1000 year
3 e aren (gt blue) demeonstraied on study 1ises in Hackbridge.
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"’LE{:‘-:‘.'-‘;}I.- . _. - : The Sagra=n bekrm show Uhe wpalial rrquismsests ke &
pren garboa sustaisable deeclopmaent thad also peovides

space for water o Bhe Felnen site in Hackbridpe.

The use of non-defensive flomd risk managemen measwres advoca)-
edd by S requires a shift in thinking. Instead of keeping water out of
sites, space for water is provided within devdopments and water is per- F- B
mitted onto sites in @ controlled and predetermined manner, This may a
et be appropriate if the Qoodwater is deep or fast lowing, but, where

possible, this approach may create other benefits, such as play arcas,
space for renewable energy generation, environmental remediation, and

even roads and parking. Integrating the means of managing flood sk seswe T ey e ey
within the development plan abo improves preparednes for flooding, 3 ==ms 02 memiam 5 mamca
helping o maintain continuity of daily life before and sfter flooding. & oo e I rmpcrestyr = siechy
This type of multiple asset creation can help 1o achicve the higher dens B s EE— =
sity development that is being advocated, without losing quality or ™ === :‘:::':"_"" g::::"‘
amenitics. [t miay also help o overcome the economic and sockal oljec- [ —

tiodia to implementing sero carbon and msn-defenave thood risk man-
dgement Acasuncs.

To test the LUE approach, three deskiop masterplans were developed
as case stuadies. The sites chosen, from thase submitted by kocal govern-
mienits, varied in character. food- risk and renewable energy potential, bt
were all of a sufficsent scale to consader & range of design and engineering



Al the Felnex site in Hackbridge, bullSngs are airanged
arguisdl riin garden dourtyards. Swales prowide buflers 1o
entrances, which deable as space for saber, Maturaliced
Pl baihs peovidd ioom ko thi rhver bo expand

uplium. On cach site, -tll-|1|.'|:p!|.|..|| rmpm.;l-'. for between 1000 qawd 2,000
new homes were developed. Each site included arcas a1 risk of flooding:
Hackbridge, within the upper catchiment of the River Wandle; Peterbsor-
ough, within the middle catrchment of the River Nene: and Littlehampeon,
within the bower catchment of the River Arun,

Flood-risk management

Using emerging msdefling dsts it was possible 1o map the areas where
floading from the river would accur on cach site in an extreme hood now
(3 DO or 200-vesr evenit), and an extremie event after 100 years of climate
change. Using Lidar data it was also possible 1o assess the likely depth the
flondwater would reach. These maps were based on the probability of a
Aeod occurring, represented cither a5 o peroentage or return period, tak-
ing into accourt topegraphy, land-wse and floa rates,

Having assessed the areas most likely 10 be Booded or most suscep-
tible to change it was possible 1o avoid building on existing flloodplain,
protect Laind that should be maintained & furore foodplain and identify
surrounding land that coubd e set asidie for reducing Noosd levels in the
future. Land wis planned hierarchically 1o locate the most critical uses
(hospitals, emergency services, power ) in the least susceptible ancas and
ithe less vulnersle wses b masre :.u'.u;qpll'hlt,r ATeis,

At a higher resolution, development was organised so that landscape
wintald be affected by Buoding first, followsd by secondary paths and roads,
then parking, then bess vulnerable buildings, then primary moads, then
maore vulnerabl: buildings, sll before emergency escape routes and people
woild be affecesd. This enabled non-defensive food-risk management to
be incorporated at a capital cost of between one percent and nine percent
of the 1otal developmient coa,

Renewable energy

Providing suffcient renewable encrgy on-site 1o achieve wero carbon
development isvery challenging wsing current technologies. Even after
designing buillings to a very high level of thermal performance, the
energy demand is still sbout 30 percent that of occupants of traditional
buildings. However, the dlecericity demand remaing mmiuch the same and
that is, therefoe, the real challenge. O miost sites there are only two
renewable techsologies suitable to produce electricity: Biomass i:_:|:|r|.-|-
bined Heat and Power (CHP) and Solar Photovoltaics (PY).

In somie sitations wind, hydro or tidal power may be viable, but lo-
cal objections © wind, low output from hydro and the lack of working
examples of tidl are obstacles to their use, CHF and Combined Coaling



! ;
Heating and Power (CCHIP) can provide a complete encrgy iaolution for

lot water, heati g, electricity and coolimg but schieving a balanced pro-
duction of i T thv ithee I||:|II AIMTHFARS 6l &3 | il e '|_._'|'.| 17T tf ||||.|-.,||.
vt dilfficuln 1o achleve, This necessitates the we of several sources of
remevwahle [MFPNCE [0 aviEicd I'\:.I'arll'IF |I=-\.'| |||.L| Neal .|l_|||||_I Mg

Ihercfone, solar s eoomie staential. The anca of PV regiared on the
sEuicly srbes i Hlas t"l-\.l::l' amal i Pete I-'.'\-ll-l-l.l:h when no I'al“q_l POWET Was
included was found to be approximately 35 percent of the Gross Internal
Foar Area of the entine iy '.|_'|||:.'II||_'.|1 I odher words., il every rool was
designed 1o prodomiantly face south then any development above three
stories wold rom owt of ool Tor the minlisum a5cs of PY ?q_'q.ll_hllqj .1 s
immcdiately challenges the concepd of high-densty sustainable develop
metits = onbess thiey ane s AT ol im ar L kY ih dl |:,|'. (Rl | |'\-|'| e reEs T d| =L

wipenn, such as winaly, tidal coasts and aguiter-rich Noodplaing, The study

wifies af Pe I-.'rI-|-||.-.|_.:I'| wmd | |II||.';I.II1Ii'\-:|||| shiwed 1l wind, .|q|,i"|_'|\...1r|d

Thi Filagx il in Hackberidge his o gooerous mulli-me
space ot Its heard. This village bieegreen provides space for
waler, recreaiion, play and mengy prodectien
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In Petrrborough ralued hame ranes are arranged argund
ke “rain and slream comiden”, Baear gardess Bl slten.
wale rEmmater, Create drainsge and store Nocdwalir

tides could be nsed 1o generate and/or sive energy, Large, efficient wind
turbnnes, however, may il normally be located within 5040 metres of
development [creating a 1K metre exnclusbon zone anef tslal energy gen

eratin through inland lagoons requires vast arcas of land 1o be fhossded

fimagine the impoundment behind a hydro-dlectric dam

Development and amenity

The final component was to integrate the quality of life factors that help
to make development sustainable. successiul, thriving and beneficial to
the health and happiness of ocoupanis. The *Six Acre Mandard™ was es-
talblished in 1925 in part for this purpose, T sets forth mindnum stan-
dards for oatdeor |r|J'|'|11_|: space {revised in 1992 1o include children’s
plaving space), Broadly speaking, this equates to 36 square metres of
open space per persan, Based on a density of approcimately 60 units per
hectare this meant that approximately 50 percent of the developable area
of each study site would be required for outdoor play and recreation -
unrealistic for mid- rise developments, By prov iding pubslic access 1o land
seb aside for loodwater attenuation, and bn designing that lansd so that
it could be safely used, the ideal provision for arcas of open play could
be better met. Gardens and play areas designed with minimal variations
in clevation o allow scoess for evervday use coubd e curiripratibsle with

waler attenuation during stormis, Prioritising pedestrian and ovele paths



also helped 1o reduce the walking distances 1o public ransport and there-
fore ihe quantity of parking requined. This helped io reduce capital cost
by a8 masch as eight percent of the wotal development cost,

Integrated planning with improved standards

In cach of the stew uie of the I]mh.]:phln s the odily feasihle solution to
mecting the open play standards, By comsiderning the spabal needs for
wiler, energy and open play from the beginning, these funations could be
integrated into the design and lavout of the site, to create more attractive
and sucoealul deselopment plins. It also allmvexd for more efficient plan-
ning, helping to reduce capital costs

In Hackbridge an area of land at the heart of the devdoprment was as-
cribed multiple funstions, The "village/blue green” would provide a flexi-
Ile informal recreation arca that would provide current and futune food
storage potential and space for an array of borehades for ground seurce
heat paamips. This area creates a focus for the development, increases the
sabes value of properies and improves acoess (o the rver lor the wider
neighbourhood. In Peterborough “rain and stream corridons” were intro
disced between butldings 1o creale afcas lof ralmwater attensation and 1o
creafe draimage and food paths away from homes. The cormdor widihs
were designed to allow generous davlight into taller buildings and provide
separatbon from small wind turbines located at the centre, Integrating soft
landscaping throughout the masterplan would create a high quality envi-
ronment and reduce air temperatre inoand around buildings, mitigating
the wrban heat island effect, In Littlehamgpion a large arca of land o the
rear of the development site was designed for controlled Aooding, to
reduce water bevels i the rver and reduce the strain on exsting defendes.
This inkand Lagoon would provide water recreation adjacent 1o the devel-
opment and habatat for wildlife in interticdal reglons {mudilas and sal
marsh) beyond, Twelve tidal turbines would generate energy for five hours
dhuring each successive ebb tide. The kigoons would be an atractive back-
drap to the development and unique regional antraction,

With pressaere b delver more homies o higher environmental standards,
o less lanad, the need to create more integrated planning to maintain or
improve standands becomes important. When combined with the need 1o
adapt to the effects of climate change, the need for mult-functional tand
aiwld bulldings becomes essentil. Making space for water, cniergy and play
will become a central theme for new development and redeselopment
thiroughout the 2152 century. By considering the criteria required for sus-
tainable (rero carbon ) development and space for water at the beginnping
of the desagn process, multi-bencfit masterplanning can be achieved mare
vost cifectively and with wider local and regronal benefits,

Tha "slice of LIE" ilustratis » sbethon through o e develop-
maad, in which space for wales |s provided sfjscent o

Tt therr and within e tows. Cositruction hype b chosen
o refledt the degree of harard If a flood eooun.




