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Towards greener
infrastructure
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It is globally acknowledged that there is a
growing need for the coordination of design,
sustainability, economic and environmental
requirements on infrastructure projects.

By Shian Saroop and Dr Dhiren Allopi

HE PROVISION of civil infrastructure
has a major effect on lhe natural
environment and on quality of e,
Improvement In Lhe awareness of
eco-efficlency concepts is urgently needed
emong policy makers, planners and decislon
makers, However, the criteria applicable to,
and measures for developing, eco-efficient
and suslainable Infrastructure are yet to be
fully identified (United Nalions Economic and
Socral Commission for Asla and the Pacific,
20086).

The iack of appropriate tools and skills for
suslainable infrastructure design Is often
Seen as a barrler to sustalnable deslgn,
Infrastructure development has been focused
malnly on financing lssues and engineer-
Ing aspects in the region, Mainstreaming
environmenlal aspects and Incorporating the
eco-efficlency concept Inlo varlous stages
of Infrastructure development have not been

consldered as much as they should have
been, Engineers need to look at greener tech-
nologles, rather than simply using Lraditional
englneering solutions,

This paper focuses on the concept of eco-
efficlency in infrastructure design Lhal pro-
motes the use of the greener engineering
options, lo enabie a cholce of the one likely
to yield the best performance with the least
environmental impact. It looks at a number
of recommended green praclices in infra-
slruclure services design that are environ-
menlally sound, placing fewer burdens on he
environment,

By using this green approach, the sustalna-
ble deslgn of townshlp Infrastructure servlces
can be achleved by enforcing the consldera-
tlon of resources, environmentaf Impacts of
deslgn declslons, Innovatlon, malntenance
and materlals al the design slage of a project.
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Consulting englneers have a
responsiblilty to explore 'green’ options

The need to implement

green lechnology

As the custodians of existing Infrastructure
and lhe developers of future Infrastructure,
consulting engineers recognise a responslbil
Ity to Innovate, Improve the products of Lhelr
efforts and understand Lhe Impertance of
Inslituting a dialogue with the rest of soclety
on these subjects (FIDIC, 2009; p.12),

In the area of sustalnability, there Is an
urgent need lo apply lechnologles and melh-
ods Lhat dellver better and more sustalnable
performance in a way that is cosl-effective.
Suslainabllity and adaptive and mitigative
approaches 1o climate change in the design of
infrastructure are tharefore important steering
elements (FIDIC, 2009; p.44). Relatively few
designers have as yet explored the lrans-
formative potential of ecologlcal deslgn and
have preferred to remain apolitical and uncon-
cerned with the distributional impacts of
design as they affect the health of humans
and ecosystems {Van Wyk, 2009).

Infrastructure elements such as roads,
water and sewage and stormwater can result
In the loss of critical ecosystems and blodiver-
sity. There Is a need to create an eco-sensitive
Infrastructure design 1hat encourages and
promotes the use of ‘sofler’ design solutions.
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In terms of utillsing Improved environmen-
tally friendly desigh methods, this study aims
to Introduce environmentally friendly design
decislons prior to the infrastructure design
approval process. This Increases overall com-
petitiveness by bringing a whole new class of
productive selutions to problems, while at the
same time adding a fresh perspective to the
traditional Infrastructure design process,

Objectives

In view of the Inadequacy of tools lo assess
the environmental impacts of infraslruclure
design decislons, the aims of this paper are
as follows:

* to ensure greener infrastruclure with mink
mal impact on the environment

Lo incorporate environmenlally friendly, ecologk
cally sensilive, innovative design at the design
stage of lownship infraslruclure projects

fo define green infrastructure solutions
among engineers by eslablishing a common
language and standard of measurement

lo ralse awareness of green engineer-
Ing benefils and the environmental impact
of consulants’ design declslons, In order
to reduce the environmental Impact of

developmenl
s {0 Introduce environmentally consclous

24 \MIESA APHIL 2012

Ecologlcal design has yet to be
fully explored

design decislons at the Inception stage,
where they are Influenced the most.

The influence of early
design decisions
A sustalnable project Is managed by taking con-
trol of the cllent’s decislon-making processes
as early as possible to provide Lhe cerlainty of
declslon-making. This should be done by Involv-
ing clients completely in the process. Diligent
attentlon to greener infrastructure solullons
from the very earliest phases of e project will
help guaraniee ihal quelity design environmen-
tal solutions are built In’ from the beginning.
It 1s essentlal that the environmental issues
be inlegraled into achleving the most appro-
priale solutions. It is Importanl to implement
the environmenlal management from the early
stages of the process, since the freedom’ to
make decislons that are of Importance for lhe
environment decreases with the progress of
the project.

Green deslgn elements
Innovative approaches to planning and design
can greatly miligale the negative impacts of
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Inlrasiructure services on the environment. Vanous green lechnology
concepts were researched and modified to suil township infrastructure pro-
jects, with the alm of reducing the impact of civil engineering infraslructure
on residential developments.

Green technology that can be used on infrastructure projects may
Include the wtilisation of natural or engineered syslems Lhat mimic
natural landscapes In order to capture, cleanse and reduce stormwaler
runoff, Greener stormwater Infrastructure solutions can include rain
gardens, rain barrels, green roofs, wetlands, permeable pavements
and other methods Intended Lo reduce the amount of stormwater runcff
entering the sewer syslem and our waterways significantly,

Roads present many opportunities for green infrastructure application
that incorporales a wlde varlety of desigh elements, Including sireet
trees, permeable pavements, bloretentlon and swales. Eco-efficent
water Infrastructure opportunities Include a reticulated recycled waler
supply, water-efficlent fittings, intermediate storage, etc,

Advantages of the eco approach to infrastructure design

Green township Infrastructure technologles will contribute to greenways

and green corridors and provide linkages between habltats and wet-

lands. Green technologies have a number of environmental, economic

snd community benefils. The benefils of this approach are:

« conserving natural resources

» reducing lhe ecological foolprinls of roads, sewer, stormwater and
water, allowing ecosyslems lo function more naturally

* using energy-elficlency systems and materials

* minimising Impervious surfaces, reducing soil eroslon

= enhancing and prolecling scosyslems and blodiversity

« canserving and reusing water and treating stormwater runcff on sile

« recharging groundwater flow for streams, conserving water supplies,

Conclusions
As can be seen In this paper, there are numerous opportunities for improv
Ing ecc-efficlency in Infrastructure design. A new paradigm for Infrastruc-
{ure design Is required In order te malntain envi-
ronmental sustainabllity and mitigate flooding or
drought. Green technlques provide adaptation
benefits for a wide array of clrcumstances,
by conserving and reusing waler, promoting
groundwater recharge and reducing surface
watler discherges that could lead Lo fiooding.
Taking a greener approach to Infrastruclure
developmenl not only millgates the poten-
D¢ Dhiren Allop, tial environmental impacis of development,
associate director, bul makes economic sense as well. By sof-
E:;?g::ﬁ?gl ELS'V‘I tening lhe environmental footprint, avolding
Surveying, Faculty of wasle and finding efficlencles, clients and
Engneenng and the local governments can increase their long
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