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he growing population and migration towards built areas are drving land use change in

the form of urbanisafion across the globe. By 2050, some 70% of the wodd's population

are expected to live in urban areas. Although this process leads to improvement of socio
economic life in one area, urbanisation also brings along a wide range of challenges to the
environment. As urbanisation often relates to deteroration of stormwater quality due to factors
such as uncontrolled pollution and waste disposal, the management of water quality impactsin
urban areas must be addressedin orderto protect our environment.

Pollutonts  cormed by orbon stormowoter runoff ore
consicdersd o significant contibutor to the degrodotion
aof receving woten. In Maoloyvsioo gross pollotants such os
litter. debis and sediments g some of the main couses of
fver pollution and fooding. As o result. there is wides preod
degrodotion of dvers. which iz often the source of the
fooding problems (Lomvoh. 20113, Accum ulotion of gross
pollutonts resdts in the Hoclkoge of dioinoge system s which
clzo leack to degradaton of eceiving woter qudity despite
the fooding problem. Accumuloted pollutonts o not
only cestheticolly unottroctive but they olio demonstrote
envionmentaly threotening and dewvostating effect to
the noturdl equiibium oz well o impede the hydroulic
pefiom ance of the urbon droginoge system (Shoni. 20117,
Accorcding to stotistics fom Dewaon Bondorowo Kudo
Lum pur (DEELY. the gowvernment poid EM30 per fonne of
mbkizh for clecning ond dumping ot Bulit Togor londil
oo (Bemomo, 2013). Howewver the cost of cleaning up
mbkizh in woter bodies i; moe cosly os this imealves triapping

mechornizms (The StorOrine, 2017,

The Depoatment of igation & Droinoge 20120 addressed
the treoatment method: to control gros: pollotonts in
Chopter 10 MSMA 2nd Edition by installing Soss Pollutont
Traps (GPT) at the downstream end of draing orendinesred
wioterwoys, The intmoduction of GFT oz o pre-trectment
forstormwater low is an excellent method to reduce and
honde gros: pollutonts before the woter entes ponds.
wetlonds and dwers.
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Fubilish tregoed & 3 fog boom in Baty Fiver, Selamgor
[Sowme! fhe Star Online, 204 1)

P cre designed to emove litter. debris and sedment
from stormwoter. Some oe even designed to flter oil ond
to emove chemical fom the woter fow. Todoy. there
e o number of device: including conmentionol ond
propietan GFT:. for tropping gos pollotants, which o
bozedoninticlly diverting stomwaoter to o seporrotion ond
retention choamberin which these pollutant: are subjected
to the mechonizm: of interception ond sedimentotion
Mong & Wootton, 1925 Allison efal. (1008) Walker ef ol
(1220, The diverion device dlows stormwoter to by-poss
the s=poration chamber in the event of Hoc koge due to
excessive occum ulation of gros pollutonts inthe chom ber
duing the designed events.

Themr oare now voious devices with different trapping
mechanizm: ogvailoble in the morket. The authoidtie: howe
mode efforts to instoll GPT: fo trop gross pollutonts befe
the woter enters the rver system. b hos been proven in
mony studies thot these device: ore ohble to signific antly
reduce the amount of gos pollutonts. It is clso impotant
to note thot, with peiodic ond poper m ointe nonce, thes:e
devices: will function wel (DID, 20123,
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Chapter 10 of Uban Shome wade r Mana ges et Manwa! (HEMA ) on GPT

RIVER OF LIFE PROJECT

In the effort to solve dver pollutionizssues mojorineestments hove been m ade
throug hthe Muerof life (FOL) poject toim powve dverwoter guality, Struocturol
and norestructurgl meosures include the construction of new sewoge
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treatment plants: refurbishment of old ones iretdlotion of gross pollutont
triope ond construction of dver woter treatment @onts and detention ponds
ot suggestedin Integioted FHwer Bosin Manage me ot (IRE ).

FoLis olong-tem programme to ehobilitoate and provide an ode guate
level of food protection in the Elang Mver cotchment. It involves im proving
waoter gudity. beoutifving the rwer and creding conducive  workingf

living conditions dong its banks. FOL s o key component of the Economic
Trarsfomotion Programme (ETP) inifiate d by the govemment to trarsform the
Mong Hverinto avbront and liveoble weote fiont with high economic volue.
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of = wage heade ent plaat.

—

pou i.’_;- i

i

Installadion of GPT Beefing up enib mea et

Elucadion & Public Culeack
Sreeeal anmd mor-shoctura | reasure e Biver Cleaning Coee poments

The ROL project areai locoted of the 5g. Hong cotfchment area. Maoin
tibutares in the cotchment are Sungd Klong (upper cotchment) Sungoi
Zom bal: Sunga Botu, Sungoi fnjong. Sungoi Kewoh. Sungoi Bunus: Sungoi
Ampong andSunga Kemovong.

oL Progect Area
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Vhen wedin connection with starmw cter drainage sestems.
the term “gros: polutoant™ moy include litter dekbris and
coare sediment: (Fifzgercdd 20000 Studies and rationality
of deoily octivities indicaote that o signifcont propotion of
drass pollutonts dischorged into wotenwo: e generote d
fiom residertid land, o this fioe of developmert coretitutes
cisignificant propartion of the land use in most cotchments
(Laand Dewvelopment Suidelnes 2007,

Each tvpe of GPT hos o control mechanizm forthe fow
rote thot posses though, by flteing ond coptuing goss
pollutants such o 6l ond sediment which hove been
tranzpated from upstream to downstrean . The selection
number of GPT: for eoch cotchment area is essential fo
ensure thot fow rotes are under control and treatable.
ezpecicdhy during high roinfoll intersity. An inodeoguote
num bz rofiZPT arunsuitabe trpes of GPTinstalled will result
inineficiency when tre ofing the flow,

The im potant mle of GPT: in stormwaoter mancde ment
clo depend: onlond wage. A stuchy by Alison and Chisw
(e2s) of o fully urbonised crec in Coburg cotchmernt
shows varakility of the com position of g pol utonts with
diffe rient tyvpes of land ue.

The implementation of rver cleoning companent Wilizes
water treatment technolagies to im powve water guality in
the ROL project. Among these are wing of dver treatme nt
methods to cortol gross pollutarts, of sugoested in Chaopter
10 MSMA 2nd Edition. Installotion of GFT: are among the
structunl mecsures uncler KEey Inifictives 48 and 7to cleon and
improwve a 110km stretch clong the Hlang Mwver bosine from
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the curert Closs - to Closs 1B by 2020, To dote, thers oe
528 units of GPTz instolled in the poject oeo.

The perfomoance of o GPT depends stronoly upon the
specific dte citeno such o lond wie. hydologicd Egime
cnd mointenonce fiegquency. A: mointenonce cost i
significant in the life-ovcle cost of GPT: the local outhoonty
foces issues of conducting properm ointenonce fequency
for instolled SFT:. msulting in swstem cloooing which, in
turn. lecds o loodng ond contfamination of woter in the
cowrstrecm ared. Inoview of this. UMTEMN RED Sdn. BEhd. hos
heen entrusted by DID Maolowsio o corne out reseach on
the permonce of poprietons Gross Pollutont Trop (GFT)
tropping device: vesus life-cycle cost and amoss pollutont
monogement strotegies knowledge dotobose for the ROL
poject.

The study involves field octivities such o sofing goss
poll utcints. meosuring wet loods during SPT mointenonce
cnd onohyiing the peformonce of EPT: to emove the
gz pollutonts. The eseoch purpo:e @ fo invesfigote
the chormmctenstics of gmos pollutont defved from urbon
droinoige. which i obtoined fiom SPT operction ond
montenonce. b oso cims to mecue the perfomonce
of g pollutont trops instolled in the stuch in terms of
tropping voious types of goss pollutant: cnd im prow ng
wioiter quolity, Finclhy, the doto obtoined will ossist engineesrs
cnd locd outhodties o implement appopricte strotegies for
tropping gmoss pollutonts in urbon aece. expond the souces
for monoging gmoss pollutonts inorder to riehobiitote the
fver svstemn ond prepoing budoget olocaotion of wing SPT:in
terms of instollotion cost and mointfenonce cost annual
inzlucding the LlieCycle Cost anolysis. The ulfimote oim s
to povide o monoggement ond planning tool for effective
mondgement of the gmoss pollutants in the urbon oeos.
specifically in the Rverof Life (ROL) projgct.
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This stuchy congists of maonffaring and cesessing gross pollutont
fraps for & types of propristary SPTs from 3 different hyoes of
land use (residential commernciol ond mixed development)
at 5g. Klang. 5g. Sisin 50, sering. 5g. Kemensah and 5g.
Kerayong.

The dota collection process waos divided into deskiop
cata collection and field dato colection. Desktop data
collection invahyed gathering of hydrological data. GPT
imventory dotabase. SIS mapping as wel s operdtion and
maintencance cost data. For field dota collection. there
were three on-site activities involved: Weighing of gross
pollutant wet load frapped in GPTL sorting gross pollutont
and sampling water quality ot selected locations. All cata
and information were finally incorporated info the gross
pollutant management strotedgies database.

Maintenance of GFT.
Manual

Mantenance of GPT
Crane

Maintenance of GPT
Suction Truck

== L
Data Collection Actiqbies duning GFT Maintenance

The data on estimated life-cycle cost (LCCh of SPT costing
wios obtained from FL3K. The data includedinstallation cost,
ingpection cost and cleaning cost. The LCC for each trap
wios calculated using the appropriate Australion Standard
£As NS 4536, 1900% This process sed Excel sprecackhest to
calculate the LCC. The life durdgtion of the GPTs was bosed
on 10 vedrs and A0 yvedrs, as recommended from o previous
studly (Brisbane City Council. 20027,

The LCC for all SPTs in the study areg was analysed.
The andlysis included Eguivalent  Annucl Cost (BEAC)
derived from the life-cycle cost. based on different project
durations of 10 and 40 years, bosed on the literafure review
The andhsis gsumed that maintenance was performed
monthly on all GPTs.

From the gnalysis the LCC of GPTs in the study cread
ranged from REEZ.7E0 to RM2O7.086 for o durcfion of
10 years. However. for a durafion of 40 years, the LCC
ranged from RR31E 358 to Ms1a.sed The main factors
contributing to the LCC value dre maintenance frequency
and maintenance method.

The study shows thot moanual mainfenance  (Using
manpower 1o remcve nibbish fom GPT) has the lowest
LT value of RS2 750, The second lowest LCC is Wsing a
suction fruck while the highest LCC is using acrane. For this
method ot least fwo vehicles crane and lomy are required
fo fransport the gross polutants to the dumping area. This
sxplaing the higher LCC for this type of maintenance. It s
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dlso important to note that more frequent mainfenance
will increase the fotal life-oyicle cost. Therefore, to decide
on the maintenance frequency of GRTs it is imporfant fo
first iclentifty the fotal loading from each catchrment. Table
1 shows the maintfenance method conducted during the
maintenance activities in the studly areas.

Table 1 LOC and EAC of GPTs far the frequency of Monthily Maintenance

Rl 157.750.00 21535850 1577505 7222956
163,054 387,712 15,230840  2.622.80

uction Truck o (] o (o]
0686 511,094 27 DaB60 12,777.35

Crine 297,086 G166%4 270880 15417325

The important criterion in assessing the performance of
ZFTs is the cost andlysis. The analysis involved is quantifdng
the walue for money for each device using the “Cost
Effectivensss Ratio® anabtical technigque @), The Cost
Effectiveness Ratio (CER) takes into account the life-cycle
cost and pollutant removal efficiency. The important
advantage is that CER provides o simple fool for assessing
management options for pollution trap operations.

The CER for all 151 GPTs in the study area wascalculated
and it was found that maore than 50% of proprietary SFTs
in the study area have g CER of betwesn RW1.O0T and
REA10.000. Ancther 30% howve o CERwalue less than Rka1,000.
wihile only 11% howve a CER of more than RENC.000. In
general. o device with the lowest CER is prefered. [10)

COST EFFECTIVENESS RATIC

0% =1,000 =1,001-10,000 =10,000

Cost Effecfive ness Ratio (RM/kg/ha)

Percentage of GRTs with Diferent Range of Cost Effectivensss Ratio

The Gros Pollutant Management strategies Datab ase was
developed bosed on previous and current research and
collection of data which would complerment the system
os o data storage hub. The system provided a dotabase
for monitoring data collected and performance andlysis
results. System architecture was also designed bosed on
o scalable and extensible platform which could be edsily
extenced and configured to meet the progressive needck
of supporting delivery of sendces across multiple platforms.
including desktop. server, web and mobile developed by
DD 8 UMITEM.
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Mobike-bared appiicatior solufor fordad oo lection, updating amd Fie
verrzaion direct o Hee feld o cendm@l= d geo database

1 PEACH
Apot from the istdlotion of GPT o: o structurcl me csue
to educe the amount of goss pollutonts. there e non
structurcl metho ds which bosicaly foous on public ottitudes
thiough monitoing ond low enforcement. FHWA (2002)
descibe:s  non-structurcl  Best Monooement  Proctice:
(BMPz) oz on M ot<sounce appooch™to prevent ond Emove
stomowoter constituents lood. Stomowoter norestructurcl
BMPs moy be omong the most cost-effective solutions to
re duze constitue nts in stormwoter runoff.

The Hwer of life Public Cutreozh Progromme (ROL-
PP is cninitictive under the Notionol Key Economic Aeo
(MKEA) ond undedaken by the Depoadment of Inigation
cind Droincge (DIDY Mo owsio. The pogrom me wos §niticlhy
stated ot the Upper 5g. Klong cotchment. ROL-FOP s
o non-structursl mecsure o foster poartnerships ond to
improwve the oftitude ond behoviourof tomet groups so
o to reduce pollution.

b cims fo formdote on effective public owoeness
programme o incucote ond oise geneml pubic
owoieness ond undestonding of Greater KL oos owell os
to fomulote o suitoble pubic porticipotion mechonis m
cnd plotiom to encourcge ond ensure effective pukbic
stokeholde s’ porticipotion. Anoutreoch progrom me i@ not
on isoloted set of octivities. The ROL-POP i@ on on-going
cum ulotive process, stofing ot the oot of ocwoeness
porficipotion. oction ond ownership, It involes differsnt
witer user groups including com munities. NGEDs, privote
sectorn. polluters ond wotersectorsenice providerns.

increasingly effective

The cunwlad §ve pooess of Public Cuwteack Pogmsse
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Many ROL-POP activities involve universities and institutions of higher
learning, either through awareness creation, public engagement or voluntary
participation in events and river care programmes. This key group is seen as
agents of change and important stakeholders to ensure that ROL programmes
are sustainable and will confinue to benefit society as a whole, through
confinued activism by those who have benefited from it.

The increase In population density, built-up areas, industrialisation and
seasonal variation can directly or indirectly affect the hydrological processes
through the alteration of flow characteristics, stream-flow regime and
changes in river amenities (Y. Liu, 2014).

Education will increase public awareness of the impact of pollution
on the environment. Law enforcement on littering also promotes the
reduction of gross pollutants. Fundamental elements fowards the successful
implementation of non-structural methods are positive participation and the
involvement of individuals, communities and government/private agencies.

The ROL-POP programme was initially starfed at the Upper Sg. Klang
catchment. In this study, the annual gross pollutant load captured here was
compared with that from the Sg. Kerayong catchment (JTable 2). The result
indicates a ¢0% difference for the annual gross pollutant load between Upper
Sg. Klang and Sg. Kerayong cafchments. This shows the success of the Public
Outreach Programme conducted at Sg. Klang.

Table 2: Reduction of Annual Average Wet Load at POP project area located at Upper Sg. Klang

Upper Sg. Klang (with POP)

(8g. Klang. Sg. Kemensah, Sg. Sering, Sg. Gisir) 14319
Sg. Kerayong (without POP)

(Sg. Kerayong 1, Sg. Kerayong 2) 397.585

1. Gross pollutant generation rate based on different type of land use and
population.

2. Estimation of gross pollutant load for different cafchment
characteristic.

3. Optimum number of gross pollutant fraps in each catchment.

4. Provide GPT performance in monitoring gross pollutant to contribute and
featured in the next updated MSMA Manual.

5. Updated Gross Pollutant Management Strategies Knowledge Database.

6. GPT knowledge database system that will assist the DID and designers to
monitor GPT’s and provides complete inventory dafabase of Proprietary
GPTs in study area.

7. Estimation of LCC and EAC which is helpful for the DID to allocate sufficient
budget for future operation and maintenance of GPTs.

From this study, the calculated life-cycle cost and cost effectiveness
ratio will be used for the selection of frapping mechanisms fo ensure the
sustainability of the environment. Confinuous research and development
activifies by the implementing agencies and university will contribute to the
success of the ROL project. To ensure the effective management of gross
pollutants, the following suggestions are recommended:

* Implementation of the non-structural method (as recommended by
MSMA) through public awareness regarding the importance of preserving
nature and avoiding pollutants shall be actively done by all parties
involved, to reduce the amount of debris produced.

¢ Education through the mass media, seminars and courses for the young
generation to preserve nature and environment.

e Local authorities should be more proactive in implementing the necessary
acts and regulations fo sustain the quality of environment.
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