GREEN INFRASTRUCTURE
APPLICATION FOR STORMWATER
MANAGEMENT IN INFORMAL
SETTLEMENTS :
)
Ms Liezl Craig

The performance of a bioswale in
\‘ \n lﬁ ')
PhD Candidate: Development & Management

%,

f
/(1)'

I

Diepsloot, South Africa
[ \Q
x
l [
\
N w’”’

A
‘* A& '4, / § Y\,

(Water Studies)
Supervisors: Prof Johann Tempelhoff (NWU) university
Prof Willie Nel (Unisa) of south africa



,i‘/«. | |
/ g

X * \ T} : ‘1"‘\ k y
.a.z‘»s%f:pr”?\& Ak /
WZAY 28 RN (/

3 ¥
71 K G\l ‘
J‘.Y'l‘:‘r")i ”5 TR

-f;%\‘ . " il . ;;
D/ R\ .&‘1 ‘,‘" “”’
> [ o

“‘ \ ‘
Hh\, y i > ) 1 lu y
' ol 78\ By K M‘?\\

~




Green Infrastruc ure
as Stormwa or

. e C OB \
N . | a2 J

il




A

Water-sensitive urban design (WSUD)
Low impact development (LID)
Water Sensitive Urban Settlements (WSUS)

WSUD is an international interdisciplinary approach
to

Developed as a response to the
Due to Increased population growth,
and a need for
in the urban context (Wong 2006;
Wong & Ashley 2006; Brown & Clarke 2007; Cardon et al.
.2013)
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A

e Sustainable drainage systems (SUDS)

* This approach uses biofiltration, which relies on

the of for the

retention and purifying of water (Wong 2006;
Hatt et al. 2009)

e Consists of such as
. bioswales, extended
infiltration trenches,

and constructed
etlands (Jurrles
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A

and take advantage of

unused vacant land, either publicly or privately
owned (Huchzermeyer 2009)

e Usually unoccupied because it has been earmarked for
, or it may be
due to geological or environmental
factors and subject to
problems (Parkinson, Taylor & Mark 2007)
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A

 Unsuitable location makes the

settlement to
and opens them to NN -
by (Parkinson 2003) NN

e Constant flooding Increases the ENLEHGEIINEE
vulnerability of these GEVAAR
when they

FLOOD
WARNING

(Parkinson et al. 2007)
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(Parkinson et al.

apted from Parkinson and Mark 2005)

Poverty
= : b
v \“.
- N\ S
Location of Poor Poor health Marginalisati Lack of
. housing in structural and on from financial
Vulnerability flood risk condition of susceptibility municipal assets
areas houses to disease services -
. d "l : 7 '.“A.:. -
e e -
Higher Greater Physical Increased Loss of Iy W e
frequency damage injury and impact due income due L4 e
_Flood and impact inflicted by waterborne to lack of to time
impact of flooding flooding on disease provision of taken off
poor drainage work to
housing

Flood
recovery

recover
from flood

Less time to
recover
from
impacts
before next
event

Time and
resources to
recover
from flood
damage

Expenditure
on
medicine
and
medical

care

Lack of
assistance
for recovery
from flood
impacts

No
insurance to
provide
financial
cover

Impacts reinforce
poverty
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A

are often not
accustomed to work with

of informal settlements are also
not conducive to
due to their

» Results in stormwater infrastructure to one
of the on the
(Parkinson et al. 2007)
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A

e Commonly which means
that informal settlements play a large role in the
(Jagals

1997; Fatoki et al. 2001)

« Lack of solid waste management has
proved to be one of the in the
informal settlement context from international
case studies (Parkinson et al. 2007)
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A

* Drainage have opted for
as it allows for visibility of

blockages

with simple equipment

* Not addressed this problem adequately and open

drains in decreased capacity due
to siltation (Parkinson & Mark 2005; Parkinson
et al. 2007
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A

* Where the community were included in the
planning and construction process, the
were much higher.
 Advantages were that the firstly
supported the interventions
the importance of

e Received the economic benefits from
contracting and
(Parkinson et al. 2007; Parkinson & Mark
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Can green infrastructure

management stor
|n mformal set nts?




A

theory

* Rogers (2003) defines diffusion as

‘the process in which an IS
through certain channels over
time of a

’

”M A ' .' J A .\ ‘ . ',‘-,\1. “"g
i | ! 4 / AVAS
A\ (A WV Jf«'*‘ww

U | '.-_r.‘.'\"g'\‘ w”\h\‘\




A

e Diffusion studies have shown that the
of the do not guarantee
that the technology will be by a
particular group or individual

* Might for a person or group to
adopt the innovation.

 To effectively influence adoption process; the
i and context of the
target group must be

Xy Rogers 2003)
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basins

Sand filters

, | Infiltration trenches

Infiltration basins

Porous pavements

Constructed wetlands
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Basic bioswale



g Landscaped swale

Raised inlet pif - '[ ‘
to convey —_
floodwater

BIOSWALE
Grassed verges

Road
3 Temporary shallow
ponds with
semi-aquatic
vegetation

Infiltration via

soiltrench. *  FETRENAEES o — Geotextile fabric

. Perforated pipe
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Basic Research
Scientific disciplines

governance

ethics >

Gl
\

ecology \

sociology

Applied Research
Scientific disciplines
governance

ethics

v

v

sociology

Transdisciplinary Research

Scientific disciplines

governance --__ _ \
ethics™ ¥ 4£-- 2 4 |/ T~
7~ 79
engineering ----------- >
________ >
gealogy ZXg 273N ) >
sociology --77"
J

(Hirsch Hadorn et al., 2006:123-124

Problem fields Actors in the life-world

infrastructure backlog private sector: ...
poverty civil society: ...
stormwater management public agencies: ...
land degradation

health

Actors in the life-world

private sector: .,

civil society: ...

Problem fields
infrastructure backlog
poverty

stormwater management public agencies: ...
land degradation

health

Problem fields Actors in the life-world

infrastructure backlog Y (7 private sector: ...
poverty ‘; "~ civil society: ...
> stormwater management > < --- public agencies: ...
land degradation - 778
health
J

.0.45;" Hirscg donet

., 2008b:33) adapted
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A

* Transdisciplinary research phases:

Phase 1: and structuring
Phase 2: Problem analysis
Phase 3: Design instrument

Phase 4: Bringing results into fruition
Phase 5: Monitoring, evaluation and
Phase 6: Close out and

(Pohl and Hirsch Hadorn, 2007:124)
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Phase 1: Problem identification
and structuring

Phase 2: Problem analysis i~

Phase 3: Design problem solving
instrument

Phase 4: Bringing results into
fruition

Phase 5: Monitoring, evaluation ¢
and adaptation
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Phase 6: Close out and synthesis
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Results:




Phase 1: Problem identification
and structuring

I
Phase 2: Problem analysis
il . HRIBE R

Phase 3: Design problem solving
instrument

¥y !l ¢ ¥

Phase 4: Bringing results into
fruition

Phase 5: Monitoring, evaluation
and adaptation

Phase 6: Close out and synthesis
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Phase 2: Problem analysis &
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Phase 3: Design problem solving
instrument
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Bioswale Prototypes
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Prototype 1:

F wetland plants



Prototype 2
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Prototype 2
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Phase 1: Problem identification
and structuring

Phase 4: Bringing results into
fruition

Phase 5: Monitoring, evaluation
and adaptation

Phase 6: Close out and synthesis




Challenges
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Successes
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Lessons




* Timing of construction

e Community education
 Municipal collaboration

* Skills transfer

* Solid waste management

 Monitor, evaluate & adapt
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Current condition
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Contact me at:

craigl@unisa.ac.za
082 827 4766
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