
Rfhjhuk; kw;Wk; fopT ePu; Nkyhz;ik
kNyrpah kw;Wk; gpw ehLfspypUe;J ngwg;gl;l efuq;fSf;fhd
KOikahd mZFKiwfs;

TECHNICAL 
SUPPORT UNIT: 

IN ASSOCIATION 
WITH:

SANITATION AND SEWERAGE 
MANAGEMENT 
Holistic approach for cities drawing from experience in Malaysia 
and elsewhere



MALAYSIA kNyrpah

30 million Population: 

Per Capita income: 

US$ 10,000

Water supply : 

100% Urban areas receive 

24/7 piped water 

kf;fs; njhif
300 yl;rk;

jdpegu; tUkhdk;
10>000 mnkupf;f lhyu;

ePu; tpdpNahfk;:
100% efu;g;Gwq;fspy; 
24/7 Foha; %yk; 
jz;zPu; ngWfpwhu;fs;



MALAYSIA  kNyrpah
Sanitation: 

Open defecation: generally unknown

Direct discharges : rare

Rural: pits with pour flush

Urban : 

sewered : >65%

Septic tanks 20% 

Pour flush : 15% 

Rfhjhuk;
jpwe;j ntspapy; kyk; fopj;jy; gw;wp
nghJthf njupatpy;iy
Neubahf ntspNaw;Wjy; - kpf
mupjhf cs;sJ
fpuhkq;fs;: jz;zPu; Cw;wp fOTk; 
Fopfs;
efuk;: 
fopT ePu; fhy;tha;: >65%

nrupkhd njhl;b 20%

jz;zPu; Cw;wp: 15% 



MALAYSIA: 50 years ago

Direct discharges

Open defaecation

gf;nfl; fopg;giw

ghjhs rhf;fil epuk;gp
topfpwJ

Crumbling STPs

Polluted rivers

kNyrpah: 50 Mz;LfSf;F Kd; 

jpwe;j ntspapy; kyk; 
fopj;jy;

Neubahf
ntspNaw;Wjy; 

khrile;j MWfs;

rpijtile;j fopT ePu; 
Rj;jpfupg;G ikaq;fs;

Bucket Toilet

Sewer overflow

http://rds.yahoo.com/_ylt=A2KJkIenc9dMEzgARTqJzbkF;_ylu=X3oDMTBqaWRlZWhnBHBvcwMxOQRzZWMDc3IEdnRpZAM-/SIG=1hi4qa5em/EXP=1289274663/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dmanhole%2Boverflowing%26rs%3D0%26fr%3Dsfp&w=434&h=245&imgurl=bayshoresanitary.org/_img/emergency/overflow.jpg&rurl=http://bayshoresanitary.org/emergencies/index.html&size=26KB&name=overflowing+sewe...&p=manhole+overflowing&oid=1018f96c62e42c0f28af2f9212a840eb&fr2=&no=19&tt=525&sigr=11ieq31p0&sigi=11g7efqaf&sigb=12edbjuce&.crumb=y54.X83SLED
http://rds.yahoo.com/_ylt=A2KJkIenc9dMEzgARTqJzbkF;_ylu=X3oDMTBqaWRlZWhnBHBvcwMxOQRzZWMDc3IEdnRpZAM-/SIG=1hi4qa5em/EXP=1289274663/**http:/images.search.yahoo.com/images/view?back=http://images.search.yahoo.com/search/images?p%3Dmanhole%2Boverflowing%26rs%3D0%26fr%3Dsfp&w=434&h=245&imgurl=bayshoresanitary.org/_img/emergency/overflow.jpg&rurl=http://bayshoresanitary.org/emergencies/index.html&size=26KB&name=overflowing+sewe...&p=manhole+overflowing&oid=1018f96c62e42c0f28af2f9212a840eb&fr2=&no=19&tt=525&sigr=11ieq31p0&sigi=11g7efqaf&sigb=12edbjuce&.crumb=y54.X83SLED


MALAYSIA: 50 years ago

Diseases: cholera, dysentery

• Management of sewerage was weak

• Poor infrastructure condition

• Legal / regulatory / institutional shortcomings

• Awareness lacking

• Capacity in Govt / private sector weak

• fopTePu; rhf;fil Nkyhz;ik kpf gytPdk;
• Nkhrkhd fl;likg;G trjp
• rl;lk; / tpjpKiwfs; / mikg;G rhu;e;j FiwghLfs; 
• tpopg;Gzu;T FiwghL
• muRj;Jiwapd; jpwd;fs; jdpahu; mikg;Gfspd; gytPdk;

kNyrpah: 50 Mz;LfSf;F Kd; 

Neha;fs;: fhyuh> rPjNgjp



Today    ,d;W
• Infrastructure

• Governance

• Legislative / 

regulatory

• Institutional

• Awareness

Malaysia’s sanitation / sewerage 

improvements considered a model 

• fl;likg;G trjpfs;
• epu;thfk;
• rl;lk; / fl;Lg;ghLfs;
• epu;thfk; 
• tpopg;Gzu;T

kNyrpahtpd; Rfhjhuk; fopTePu; ntspNaw;wj;jpy; Kd;Ndw;wk; xU Kd;khjpupahf
fUjg;gLfpwJ



MALAYSIA: kNyrpah:
Developed comprehensive model for sewerage management 

kyf;fopT Nkyhz;ikf;fhf tpupthd khjpupia cUthf;fpAs;sJ

Key success factors:

- Policy , strategy , plan

- Legal , regulatory & institutional framework

- Investment in infrastructure and systems

- Well defined roles : Government, regulator, 

owner, contractor, operator, user

- Connected sewage, on-site systems, grey 

water   

- Education and awareness 

- Capacity building : consultants, 

contractors, operators, managers 

ntw;wpf;fhd Kf;fpa fhuzpfs;:
- nfhs;if> Af;jp, jpl;lk;
- rl;lk;> tpjpfs; kw;Wk; epWtd fl;likg;G
- cs;fl;likg;Gf;fhd KjyPL kw;Wk; mikg;G

Kiw
- njspthf tiuaWf;fg;gl;l flikfs;: muR> 

xOq;F nra;gtu;> Kjyhsp> xg;ge;jjhuu;> 
,af;Fgtu;> gad;gLj;Jgtu;

- ,izf;fg;gl;l fopT ePu; fhy;tha;> me;je;j
gFjp mikg;gfs;> tPl;L fopT ePu;

- fy;tp kw;Wk; tpopg;Gzu;T
- jpwd; tsu;g;G:MNyhrfu;fs;> xg;ge;jjhuu;fs;> 

,af;Fgtu;fs; kw;Wk ; Nkyhsu;fs; 



Open defecation,
Direct discharge

jpwe;jntsp kyk; fopj;jy;
Neubahf ntspNaw;Wjy;

Bucket latrine
gf;fl; fopg;giw

Pour flush latrine
jz;zPu; Cw;wp fOTk; 

fopg;giw

Pit latrine
Fop fopg;giw

Sanitation – early days Rfhjhuk; - Muk;g fhyk;

Septic tank
nrupkhd njhl;b



Sanitation – early days 
Rfhjhuk; - Muk;g fhyk;

• Open defecation quite unknown from 1950’s 

• Rural sanitation scheme – villages & 

estates: driver :Govt scheme (preventive 

approach) / incentive 

• Local authorities handled direct discharges, 

primitive systems 

• Predominantly pits, septic tanks : bucket 

latrine replacement scheme

• High ground water, sludge overflows, 

desludging on demand 

• No sludge treatment

• Sewerage where built not well managed : 

lagging behind other infrastructure   

• 1950 Kjy; jpwe;j ntspapy; kyk; fopj;jy; 
gw;wp nghJthf mwpag;gltpy;iy

• fpuhk Rfhjhu jpl;lk; - fpuhkq;fs; kw;Wk; 
Njhl;lq;fs;: ,af;Fgtu; (Xl;Leu;): 
muRj;jpl;lk; (jLg;G mZFKiw) Cf;Ftpg;G

• cs;s+u; mjpfhupfs; Neub fopT
ntspNaw;wj;ij ftdpj;Jf;nfhs;thu;fs;. 
Muk;gepiy mikg;Gfs;

• ngUk;ghYk; Fopfs;> nrupkhd njhl;bfs;: 
gf;nfl; fopg;giw khw;W jpl;lk;

• epyj;jb ePu;kl;lk; cau;thf cs;sJ. 
kyf;fopT tope;NjhLfpwJ>; kyf;fopT
mfw;Wjy; Nfl;Lg;ngw Ntz;baepiy

• kyf;fopT Rj;jpfupf;fg;gLtjpy;iy
• fopT ePu; mikg;G fhy;tha; fl;lg;gl;Ls;sJ
Mdhy; Kiwahf epu;tfpf;fg;gltpy;iy: gpw
fl;likg;G trjpfspy; gpd;dilT



SANITATION / SEWERAGE MANAGEMENT 

UNDER LOCAL AUTHORITIES

DEVELOPER DRIVEN 

INFRASTRUCTURE

POOR CONTROL:

Ineffective 

guidelines, designs, 

operations

MASTER PLANNING 

DONE, BUT LAND 

NOT SET ASIDE, 

IMPLEMENTATION 

SLOW OR NON-

EXISTANT

1994

FEDERALISATION & 

PRIVATISATION

Investment in 

refurbishment, 

upgrading & 

operations

Developer 

guidelines: quality 

developer built 

systems

CATCHMENT 

PLANNING & LAND 

RESERVATION

INADEQUATE 

FUNDING Lack of 

funding to carry out 

Capital Projects / 

Asset improvements

BASIC SANITATION 

IMPROVED
Legal / regulatory & 

institutional 

frameworks

Awareness, 

education, training, 

capacity building

SEPTIC TANK 

SERVICES ,

SLUDGE MANAGEMENT



cs;s+u; mjpfhupfspd; epu;thfj;jpy; /Rfhjhuk; 
fopT Nkyhz;ik

cUthf;Fgtu; 
topelj;Jk; 
fl;likg;G

Nkhrkhd fl;Lg;ghL
gadw;w topKiwfs;> 
tbtq;fs; kw;Wk; 
nray;ghLfs;

1994

xd;wpizj;jy; kw;Wk; jdpahu; kakhf;fy; 

rPuikg;Gf;F KjyPL> 
juk; cau;j;Jjy;>  

kw;Wk; nray;gLj;Jjy; 

cUthf;FgtUf;F
topfhl;b

newpKiwfs;: 

jumikg;Gfs; 

tbfhy; jpl;lkply; 
& epy xJf;fPL

gw;whf;Fiw epjp epjp
KjyPl;L jpl;lq;fSf;F

epjp fpilf;fhik
nrhj;J Kd;Ndw;wk; 

mbg;gil Rfhjhuk;

Nkk;gl;lJ

rl;lk;> tpjpfs; kw;Wk; 
epWtd fl;likg;G

tpopg;Gzu;Tf; fy;tp> 
gapw;rp> jpwd; tsu;g;G

nrup khd njhl;b
Nritfs;> frL;> fopT

Nkyhz;ik

Kjd;ik jpl;lk; 
jahupf;fg;gl;lJ
Mdhy; epyk; 
xJf;fg;gltpy;iy
nrayhf;fk; nkJthf
eilngw;wJ my;yJ
eilngwtpy;iy



SANITATION & SEWERAGE 
MANAGEMENT FOCUS

Public Health 

Improvements

nghJ Rfhjhu 
Kd;Ndw;wk;

Protection of 

Water Resources

ePu; Mjhuq;fis
ghJfhj;jy; 

Environmental Protection, 

quality living space & 

resource recovery

Rw;Wr;#oy; ghJfhg;G> 
jukhd tho;tplk; & tsk; 

kPl;nlLj;jy;

Gradual Shift of Priority 

to Protecting Water 

Resources 

gbg;gbahf Kf;fpaj;Jtk; 
khwp ePu;tsq;fis

ghJfhg;gJ
Kf;fpakhdjhfp tpLk;

Eventual focus of priority 

on all  aspects

,Wjp Kidg;G vy;yh
epiyfspYk; Kf;fpaj;Jtk; 

jUtjhf ,Uf;Fk; 

Initial Priority for Public 

Health Improvements

nghJ Rfhjhu
Kd;Ndw;wj;jpw;F Muk;gj;jpy; 
juNtz;ba Kf;fpaj;Jtk;

Rfhjhuk; kw;Wk; fopT ePu; 
Nkyhz;ik Kidg;G



Direct discharges, Open 
defecation

jpwe;jntsp kyk; fopj;jy;
Neubahf ntspNaw;Wjy;

Diseases
Privacy
Dignity
Neha;fs;
jdpik
kupahij

Bucket latrine
gf;nfl; fopg;giw

Pour flush latrine
jz;zPu; Cw;wp

fOTk; fopg;giw

Pit latrine
Fop fopg;giw

Septic tank
Aesthetics
Nuisance

Ground water pollution

nrupkhd njhl;b
moF

njhe;juT
epyj;jb ePu; khR

Overall aesthetics
Surface  water pollution
Sludge management
mofpa mikg;G
jiuapy; khrile;j ePu; nry;tJ
fopT Nkyhz;ik

The demand : hardware + service

Njitfs;: td;nghUs; Nrit



Year1950-s 1970-s 1980-s 1990-s 20001960-s

Pour Flush Septic Tank Imhoff Tank

OP/AL Activated Sludge/
Biological Filters

Fully Mechanised

Regionalised Plant

Address Public Health Address River Pollution Address Environment
1950f;F Kd;

Prior to 

1950-s

EVOLUTION OF SANITATION / SEWERAGE IN MALAYSIA

nghJ Rfhjhu
nray;ghLfspy; <LgLjy;

Mw;W ePu; khR njhlu;ghd
nray;fspy; <LgLjy; 

Rw;W #oy; njhlu;ghd nray;ghLfspy; 
<LgLjy;

Rfhjhu nray;ghLfspd; gupkhz tsu;r;rp

fopT mfw;W mikg;Gfspd; Nrit ngWk; kf;fs; njhif

nrupkhd njhl;b
jz;zPu; Cw;wp fOTk;;

,k;`h/g njhl;b

Xgp / Vvy;
KOikahf ,ae;jpukakhf;fg;gl;l gpuhe;jpa

mikg;G

fpsu;r;rpa+l;lg;gl;l
kyf;fopT / capupay; 

tbfl;bfs;;



1. MALAYSIA’S WORLD CLASS INFRASTRUCTURE 

2. PERCEIVED BACKWARDNESS IN SANITATION 
3. WORSENING RIVER WATER QUALITY: economy & tourism

4. PRIVATE SECTOR INITIATIVE

5. DEVELOPER DRIVEN VIA POLICY

DRIVERS ,af;Fgitfs;;

1. kNyrpahtpd; cyfj;juk; tha;e;j fl;likg;G trjpfs ;

2. Rfhjhuj;jpy; kpfTk; gpd;jq;fpAs;sij Gupe;J nfhz;lJ

3. Mw;W ePupd; juk; Nkhrkile;jJ: nghUshjhuk; & Rw;Wyh

4. jdpahu; Jiwapd; Kaw;rpfs;

5. nfhs;iffs; %yk; cUthf;Fgtu; ,af;fk;



TYPE OF SANITATION / SEWERAGE SYSTEMS

Connected To Sewage Treatment Plant
Individual Septic Tank

Primitive System / Pour Flush

Rfhjhu mikg;Gfspd; tiffs; / fopT ntspNaw;W mikg;Gfs;

jdpegu; nrupkhd njhl;bfopT ePu; Rj;jpfupg;G mikg;Gld; ,izf;fg;gl;Ls;sJ

Muk;gepiy mikg;Gfs jz;zPu;/ Cw;wp

tPl;by; NrfukhFk; fopT ePu; 



ON SITE:
• Located within the house compound

• Frequently visible

• Potential odour, overflow, pest, aesthetic issues

• Needs periodic desludging

• Tanker movement

• Installation easy, low cost – preferred by developer

• Standards for design & construction well regulated

me;je;j gFjpfs;
• tPl;L kjpy; RtUf;F cl;GwNk cs;sJ
• mbf;fb ghu;itapy; gLtJ
• Ju;ehw;wk;> epuk;gp topjy;> g+r;rpfs;> moif nfLf;Fk; gpur;ridfs;
• Fwpg;gpl;l ,ilntspapy; fopT mfw;w Ntz;Lk;
• Cu;jp Nghf;Ftuj;J
• mikg;gJ vspJ> Fiwe;j nryT> - cUthf;FgtUf;F vspJ
• epu;zapf;fg;gl;l tbtikg;G kw;Wk; fl;Lkhdk; msTfs;

ACCEPTABLE URBAN SEWERAGE SYSTEMS
Vw;Wf;nfhs;sf;$ba efu;g;Gw fopT ePufw;W mikg;Gfs; 



OFF SITE:
• Located away from house, serves a collection of houses

• Frequently developer driven

• Serves development area

• Ad-hoc based on development

• Very visible - plants located in close proximity to

communities.

Decentralised (Multipoint)

gFjpf;F ntspNa:

• tPl;bypUe;J njhiytpy; mikf;fg;gl;Ls;sJ> gy tPLfs; 
xd;whf ,izf;fg;gLfpd;wd

• tof;fkhf cUthf;Fgtu; Kaw;rpapy; eilngWtJ

• Kd;Ndw;wkile;J tUk; gFjpfspy; ,r;Nrit
toq;fg;gLfpwJ

• Kd;Ndw;wkile;J tUk; gFjpfspd; Njitf;Nfw;g.

• ed;F njupAk;gb – mikg;G kf;fs; trpf;Fk; gFjpf;F kpf
mUfpy; cs;sJ

gd;Kfg;gLj;jg;gl;lJ (gy Kid)

ACCEPTABLE URBAN SEWERAGE SYSTEMS
Vw;Wf;nfhs;sf;$ba efu;g;Gw fopT ePufw;W mikg;Gfs; 



OFF SITE:
• Potential problem to the public- odour, noise,

overflow, pest, aesthetic, etc

• Proliferation, variety of designs & sizes –

logistics problem

• High cost of visitation and operations

• Design & construction regulated

gFjpf;F ntspNa gd;Kfg;gLj;jg;gl;lJ (gy Kid)
• nghJkf;fis ghjpf;ff;$ba gpur;ridfs; -

Ju;ehw;wk;> rj;jk; (xyp) epuk;gptopjy;> g+r;rpfs;> 
moF> NkYk; gy.

• ngUFjy;> gy tif tbtq;fs; kw;Wk; msTfs;> 
jsthlg;nghUl;fs; fpilg;gjpy; gpur;ridfs;

• ghu;itaply; kw;Wk; nray;ghl;Lf;F MFk; mjpf
nryTfs;

• tbtikg;G kw;Wk; fl;Lkhdk; 
xOq;FgLj;jg;gl;Ls;sJ

ACCEPTABLE URBAN SEWERAGE SYSTEMS
Vw;Wf;nfhs;sf;$ba efu;g;Gw fopT ePufw;W mikg;Gfs; 



OFF SITE:
• Serves a large area

• Catchment strategy driven

• Planned based on catchment development & growth

• High reliability

• Opportunity to rationalize small inefficient STPs and on-site

systems

Centralised

gFjpf;F ntspNa: ikag;gLj;jg;gl;lJ
• kpfg;gue;j gFjpf;F Nrit
• tbfhy; Af;jp gad;ghL
• tbfhy; Nkk;ghL kw;Wk; tsu;r;rpapd; mbg;gilapy;

jpl;lkplg;gl;lJ
• ngUksT ek;gfj;jd;ikAilaJ
• me;je;j gFjpfspy; fopT Nrfupf;Fk; mikg;Gfs; kw;Wk;

kyf;fopT Rj;jpfupg;G ikaq;fis Fiwf;f cjTk;

ACCEPTABLE URBAN SEWERAGE SYSTEMS
Vw;Wf;nfhs;sf;$ba efu;g;Gw fopT ePufw;W mikg;Gfs; 



OFF SITE:
• High construction cost

• Requires big land area

• O&M cost is focused on core activities rather than

logistics and travelling

• Reuse / resource recovery options

• Usually built by Government

Centralised

gFjpf;F ntspNa: ikag;gLj;jg;gl;lJ

• fl;Lkhd nryT mjpfk;

• kpfg;ngupa ,lk; Njit

• nray;ghL kw;Wk; guhkupg;G nryTfs; Njitg;gLk; 
jsthlg;nghUl;fs; kw;Wk; Nghf;Ftuj;J nryTfis fzf;fpy; 
nfhs;shky; Kf;fpa nray;ghLfis kl;LNk ikag;gLj;jpAs;sd

• kW gad;ghL kw;Wk; kPl;nlLj;jy; Nju;Tupik

• ngUk;ghYk; murhq;fj;jhNyNa fl;lg;gLk;

ACCEPTABLE URBAN SEWERAGE SYSTEMS
Vw;Wf;nfhs;sf;$ba efu;g;Gw fopT ePufw;W mikg;Gfs; 



• Government investment in sewerage 

infrastructure to date (up to RMk10) is 

estimated at RM 6 billion. 

• Developers are estimated to have invested 

nearly RM 15 billion to date in sewerage 

infrastructure

• This predominantly developer driven 

sewerage development has resulted in 

various problems

INVESTMENT IN SEWERAGE INFRASTRUCTURE (PAST 2 DECADES)

fopT ePufw;Wk; fl;likg;Gf;fhd KjyPLfs; (fle;j 20 Mz;Lfs;)

• fopT ePufw;W mikg;G fl;likg;Gf;fhd muR
KjyPL jw;NghJ tiu (RMk10 tiu) 600 Nfhb

• cUthf;Fgtu;fs; 1500 Nfhb fopT ePufw;W
mikg;G fl;likg;Gf;fhf KjyPL
nra;jpUf;fyhk; vd;W fzf;fpl;Ls;shu;fs;

• ,e;j cUthf;Fgtu;fs; %yk; elj;jg;gLk; fopT
ePufw;Wk; Nkk;ghL gy gpur;ridfis
cz;lhf;fp cs;sJ



MANAGEMENT FRAMEWORK  epu;thf tbtikg;G

• Federalisationகூட்டமைப்பு
• Sewerage Services Act fopT ePufw;W Nrit rl;lk; 

• Environmental Quality Act - Rw;Wr;#oy; jur;rl;lk; 

Legislative

rl;lkpaw;Wk; mikg;Gfs;

• Sewerage Services Dept - fopT ePufw;W Nritj;Jiw

• Dept of Environment - Rw;Wr;#oy; Jiw

Regulatory

tpjpKiwfs;

• Indah Water Konsortium - ,d;lh ePu; $l;likg;G

• Contractors - Xg;ge;jjhuu;fs;

• Permit holders - cupkk; ngw;wtu;fs;

Operator

,af;Fgtu;

• Operate & maintain sewerage & sludge facilities  -

• fopT ePufw;wy; kw;Wk; kyf;foptfw;Wk; trjpfis
,af;fp guhkupj;jy; 

• Septic tank pour flush emptying - Cw;wp fOTk; 
mikg;Gs;s nrupkhd njhl;bia Rj;jg;gLj;Jjy;

• Increase coverage - mikg;Gfis mjpfg;gLj;Jjy; 

• Refurbishment - rPuikg;G

• Capital works  - %yjdg;gzpfs; 

• Education & awareness - fy;tp kw;Wk; tpopg;Gzu;T

Scope

Nehf;fk; 
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GROWTH OF SEPTIC TANKS
nrupkhd njhl;bapd; tsu;r;rp
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• Development in non-regionalised areas has resulted in the proliferation of small plants.

• Average  300 STPs  built by developers each year. 85% are less than 5,000 PE.
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• tl;lhuq;fs; my;yhj gFjpfspd; Kd;Ndw;wj;jhy; rpwpa mikg;Gfs; ngUfpd

• ruhrupahf 300 fePm f;fs;  cUthf;Fgtu;fshy; xt;nthU Mz;Lk; fl;lg;gl;ld ,tw;wpy;  85% 5000f;Fk; Fiwthd PE. 

GROWTH OF SEWAGE TREATMENT PLANTS
kyf;fopT Rj;jpfupg;G mikg;gpd; tsu;r;rp



STP NUMBERS

fRep vz;zpf;if

POPULATION EQUIVALENT SERVED

mjw;F <lhd Nrit toq;fg;gl;l kf;fs; njhif

STP NUMBERS vs POPULATION EQUIVALENT SERVED
fRep vz;zpf;if kw;Wk; mjw;F <lhd Nrit toq;fg;gl;l kf;fs; njhif



Indah Water serves a population equivalent of about 

22 million users & responsible for operating & 

maintaining over 6,000 STP, & 16,000 km sewer 

networks. Provide desludging services to 1.2 million 

Individual Septic Tanks.

,d;lh ePu; Vwf;Fiwa 220 yl;rk; gadhspfSf;F
Nrit nra;fpwJ kw;Wk; 6000 fePm f;fs; 16000 fpkP
fopT ePu;f;fhy;tha; ,izg;Gfis nray;gLj;jp
guhkupj;J tUfpwJ. 12 yl;rk; jdpegu; nrupkhd
njhl;bfis fopT ePf;fk; nra;fpwJ

Indah Water Asset Status and Services Coverage
,d;lh ePu; nrhj;J epytuk; kw;Wk; Nritfs; toq;fg;gl;l tptuk;



Resources and Area of Coverage

86No of Local Authorities

20 millionPopulation served

21 unitsNo of Unit Offices

70,000 unitsNo of sample / year

3 unitsCentral Lab Facility

603 unitsVehicle (tanker, lorry, van)

3,500Staff

tsq;fs; kw;Wk; Nrit vy;iy msT

gzpahsu;fs; 3500
thfdq;fs; (njhl;b yhup> 
bg;gu; yhup> Ntd;) 603 vz;
kj;jpa Ma;tf trjp 3 vz;
khjpupfs; (Mz;Lf;F) 70>000 vz;
myF mYtyfq;fs; 21 vz;
Nrit ngWk; kf;fs; njhif 2 Nfhb
cs;s+u; mjpfhu mikg;Gfs;   86

Indah Water Asset Status and Services Coverage
,d;lh ePu; nrhj;J epytuk; kw;Wk; Nritfs; toq;fg;gl;l tptuk;
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Every City will continue to 

have a combination of 

sewerage systems for the 

foreseeable future: -

• connected to sewer,

• decentralised

• community system

• septic tank

Xt;nthU efupYk; fPo;fz;l
fopT ePufw;W mikg;Gfspd; 
$l;likg;Gfs; 
tUq;fhyj;ij fzf;fpy; 
nfhz;L epWtg;gLk;
• fopTePu; fhy;thAld; 

,izg;G
• gd;Kfg;gLj;jg;gl;lJ
• rKjha mikg;G
• nrupkhd njhl;b



IMPROVEMENTS IN SEWERAGE SERVICES SINCE FEDERALISATION BEGINNING 1994

Capacity Development
jpwd; Nkk;ghL

Public Awareness
nghJkf;fsplk; tpopg;Gzu;T

• New Guidelines and Standards

• Integrated Financing

• Gjpa topfhl;b newpKiwfs; 

kw;Wk; ju epiyfs;> xUq;fpize;j ejp xJf;fPL

Collection Trends
T#y; eilKiw

• Billing & Collection

• tpiyg;gl;bayply; & t#ypj;jy;

Operational improvements
nray;ghLfspy; Kd;Ndw;wk;

• Operations & Maintenance

• Desludging Services

• Compliances 

• nray;ghL kw;Wk; guhkupg;G

• kyf;foptfw;Wk; Nritfs;

• fPo;g;gbjy;

Infrastructure Improvements
fl;likg;G trjpfspy; Kd;Ndw;wk;

• Communications

• Public Campaigns

• nghJ gpur;rhuq;fs

• jfty; njhlu;G

• Operational Complaints nray;ghl;L Gfhu;fs;

• Level of Service Nritapd; epiyfs;

Customer Service
thbf;ifahsu; Nrit

Kf;fpa
Kd;Ndw;wq;fs;

Key 

Improvements

1994y; foptfw;Wk; Nritfs; muR kakhf;fg;gl;lgpd; Vw;gl;l Kd;Ndw;wq;fs;

• Njrpa mstpy; tbfhy; nray;jpl;lk;

• gapw;rp kw;Wk; jur;rhd;W

• Muha;r;rp kw;Wk; Kd;Ndw;wk; 

• Nationwide Catchment Strategy

• Training & Accreditation

• Research & Development



Key Successes Kf;fpa ntw;wpfs; 

Driver – federal government : political push

Policy governing sewage / sludge 
management

Legislative (law & regulations)

Defined responsibilities: developer, owner, 
operator, regulators

Investment & infrastructure 
improvements:

• funding focus Guidelines, Operating 
instructions  for management

• Appropriate technologies & gradual 
upgrading

• Capital works program – Asset 
management & catchment planning 

,af;Fgtu;: kj;jpa muR: murhq;fj;jpd; 
J}z;Ljy;
fopT ePufw;Wjy; / kyf;fopT Nkyhz;ik
njhlu;ghd nfhs;iffs;
rl;lj;Jiw (rl;lq;fs; kw;Wk; fl;Lg;ghLfs;)
tiuaWf;fg;gl;l flikfs;: cUthf;Fgtu;> 
cupikahsu;> Xl;Leu;> fl;Lg;gLj;Jgtu;fs;
%yjdk; fl;likg;G trjpfs; Nkk;gLj;Jjy;:
• epu;thfj;jpw;F Njitahd epjp

xJf;fPl;bd; Nehf;fk;> topfhl;b
newpKiwfs;> nray; Kiw Mizfs;

• nghUj;jkhd njhopy;El;gq;fs; 
gbg;gbahd ju Nkk;ghL

• %yjdk; rhu;e;j gzpfs; - nrhj;Jf;fs; 
epu;thfk; & tbfhy; jpl;lkply;



Key Successes Kf;fpa ntw;wpfs; 

Economics : tariff, charges, subsidy

Monitoring & Enforcement

Awareness, education & 
communications

Training & capacity building: people & 
skills

nghUshjhuk;: tupfs;> 
fl;lzq;fs;> khdpaq;fs;
fz;fhzpg;G kw;Wk; mkyhf;fk;
tpopg;Gzu;T> fy;tp kw;Wk; 
jfty; njhlu;G
gapw;rp kw;Wk; jpwd; Nkk;ghL: 
kf;fs; & jpwd;fs;



Issues faced re;jpj;j rthy;fs; 

• State & Local Governments left out

• Water / sewerage management separated

• Abrupt introduction of model based on full 
cost recovery from polluter

• Community not ready to pay – assumed 
part of local service

• Flawed financial model – CAPEX / OPEX

• Political will to sustain – tariff review

• Comprehensive policy lacking – end to end 

• khepy kw;Wk; cs;s+u; muR mikg;Gfs; 
tpLgl;Ls;sd

• ePu; / fopT Nkyhz;ik
jdpj;jdpahf;fg;gl;Ls;sJ

• Koikahd nryTj;njhifia khR
cz;lhf;FgtuplkpUe;J kPl;f Ntz;Lk; vd;w
khjpupia jpBnud;W mwpKfg;gLj;jpaJ

• kf;fs; gzk; nfhLf;f jahuhf ,y;iy - ,J 
cs;s+u; Nritapd; mq;fk; vd;W vz;zpdhu;fs;

• FiwghLs;s nghUshjhu khjpup - CAPEX / 
OPEX

• njhlu;e;J elj;j murpay; JzpT ,y;iy –

fl;lz kW Ma;T
• xUq;fpize;j nfhs;if ,y;iy – xU
KidapypUe;J kWKid tiu



Issues faced re;jpj;j rthy;fs; 

• Land / town planning 

• Asset life cycle disconnect

• Asset aging , risks, rising expectations 

• Perceived inefficiency - subsidy

• Tariff recovery mechanisms

• Desludging , sludge disposal issues

• Resource recovery issues

IWK acquired by Government :year 2000  

• epyk; / efuk; jpl;lkply;
• nrhj;J tho;ehs; Row;rp tpLgl;Ls;sJ
• nrhj;J Kjpu;tiljy;> Mgj;Jf;fs;> caUk; vjpu;ghu;g;Gfs;
• czuf;$ba nray;jpwd; ,y;yhik – khdpak;
• tup jpUk;gg;ngWk; topKiwfs;
• kyf;foptfw;Wjy;> kyf;fopT ntspNaw;Wjy; gpur;ridfs;
• tsq;fis kPl;nlLg;gjpy; gpur;ridfs;

IWK muRlik Mf;fg;gl;lJ: Mz;L 2000



jw;NghJs;s Kd;Ndw;wq;fs;

CURRENT DEVELOPMENTS



1. Sewerage Services for Public 

Sewerage Systems

2. Sewerage Services Billing & 

Collection.  

3. Septic tank services

Regulate Effluent 

Discharge From 

Sewage 

Treatment Plants
fopT ePu; 
Rj;jpfupg;G

mikg;GfspypUe;J
ntspNaWk; 

frLfis xOq;F
gLj;Jjy;

GOVERNANCE STRUCTURE OF SEWERAGE SERVICES (WSIA 2008)

MINISTRY OF FINANCE
epjp mikr;rfk;

MINISTRY OF ENERGY, GREEN 
TECHNOLOGY & WATER

rf;jp> gRik njhopy; El;gk; kw;Wk; 
ePu; mikr;rfk;

MINISTRY OF NATURAL 
RESOURCES & ENVIRONMENT

,aw;if tsk; kw;Wk; 
Rw;Wr;#oy; mikr;rfk; 

fopT ePufw;W Nritfspd; epu;thf mikg;G (WSIA 2008)

1. muR Njrpa fopT
ePufw;W nray; 
jpl;lj;jpd; nfhs;if
kw;Wk; fl;Lg;ghLfs; 

2. fopT ePufw;W
Nritfis
xOq;FgLj;Jjy;

1. Policy & Control of 

National Sewerage 

Agenda by Govt.

2. Regulate 

Sewerage Services
1. nghJ fopT ePufw;W mikg;Gfs; 

fopT ePufw;W NritfSf;fhf

2. fopT ePufw;W NritfSf;fhd
fl;lz rPl;L kw;Wk; t#y;

3. nrupkhd njhl;b Nritfs;



REGULATOR

 Provide policy direction, goals & 

targets in line with National needs 

 Economic regulation to protect 

customers and ensure sustainability

 xOq;FgLj;Jgtu; 

 Njrpa Njitfspd; mbg;gilapy; 
nfhs;if topfhl;b> ,yf;F & ,yf;F
FwpaPLfs;>

 Efu;Nthiu ghJfhf;fTk; epiyj;j
ePbj;j nray;ghl;Lf;fhfTk; nghUshjhu
fl;Lg;ghLfs; 

 In line with policy direction, goals & targets 

determine asset needs 

 Provide service to meet stakeholder expectation

 nfhs;if topfhl;Ljy;fs; ,yf;Ffs; & ,yf;F
FwpaPLfs; Mfpatw;wpd; mbg;gilapy;;> 
%yjdj;Njitfis fz;lwpjy;

 gq;Fjhuu; vjpu;ghu;g;Gf;F Vw;g Nrifis toq;Fjy;

 SL d; nrhj;J Njit fz;lwpjy;

 Assess asset needs of SL

 Determine funding and procurement 

strategies

 Provide assets & lease

 epjp kw;Wk; nghUl;fs; thq;Ftjw;fhd
topKiwfis KbT nra;jy;

 nrhj;Jf;fis toq;Fjy; kw;Wk; Fj;jiff;F
vLj;jy;

SPAN

Facility Licensee
trjpfSf;fhd cupkk; ngw;wtu;

Service Licensee
Nrit cupkk; ngw;wtu

Policy 

& 

regulation

Asset 

provision

%yjdk; 
toq;Fjy;

; Sewerage 

services

fopT ePufw;W
Nritfs

 Government Capital 

Projects

 murhq;f KjyPl;L jpl;lq;fs; 

INSTITUTIONAL FRAMEWORK epWtd fl;likg;G



jw;Nghija gpur;ridfs;   Issues today

• fl;Lg;ghlw;w mikg;Gfs;

• juk; Fiwe;j mikg;Gfs;

• nrupkhd njhl;b

• tPl;Lf;fopT ePu;

• ngUFjy;: jsthlg;nghUl;fs;> 
juepu;zak;> Mgj;Jf;fs;> njhe;juTfs;> 
moF> ,ilj;jhq;fp

• nrhj;J epu;thfk; - tho;f;if Row;rp
gpsTgLjy;> fl;likg;G trjpfs; 
Kjpu;r;rpailjy;

• %yjd KjyPL Njit

• nryT kPl;G

• kW gad;ghL> tsk; kPl;G

• kyf;fopT ,Wjp ntspNaw;wk;

• Unregulated systems

• Substandard systems

• Septic tanks

• Grey water

• Proliferation – logistics, standardization, 
risk, nuisance & aesthetics, buffer

• Asset management – life cycle 
disconnect, aging infrastructure 

• Capital investment need

• Cost recovery 

• Reuse, resource recovery

• Sludge final disposal



,e;NjhNdrpah

• 2% efu;g;Gwkf;fSf;F fopT ntspNaw;Wk; 
trjp cs;sJ

• 50% kf;fSf;F Nkk;gl;l fhjhu trjp
fpilf;ftpy;iy

• Rfhjhuj;Jf;fhd nghJ epjp xJf;fPL
kpff;FiwT

• nfhs;if uPjpahd nghWg;Gfs; gpsTgl;Ls;sd
• fopT ePu; g+kpiaAk; epyj;jbePiuAk; 

khRgLj;JfpwJ

Indonesia

• 2% of people have access to sewerage in 

urban areas; 

• Almost 50% of population has no access 

to improved sanitation. 

• public investment in sanitation low 

• policy responsibilities fragmented 

• sewage polluting surface and 

groundwater; 



,e;NjhNdrpah

• jdpahu; fopT ePufw;W tz;bfs; fopTfis
Neubahf MWfspYk; tha;f;fhy;fspYk; 
nfhl;Lfpd;wd.

• FbePu; fpzWfs; khrile;J tapW Fly; 
njhlu;ghd njhw;W Neha;fs; kw;Wk; Njhy; 
Neha;fis cz;lhf;F fpd;wd.

• Xt;nthU Mz;Lk; tapw;Wg;Nghf;fpdhy; 20% 
Foe;ijfs; kuzkilfpd;wd. Nkhrkhd Rfhjhu 
rPu;NfLfshy; 1200 yl;rk; Neha;tha;;g;gLk; 
re;ju;g;gq;fs; kw;Wk; 50000 ,staJ kuzq;fs; 
Vw;gLfpd;wd

• ,e;NjhNdrpahtpy; Nkhrkhd Rfhjhu rPuNfL> 
Rj;jkpd;ik Mfpa fhuzq;fshy; Vw;gl;l
nghUshjhu ,og;G 630 Nfhb MFk; ,J me;j
ehl;bd; [pbgp kjpg;gpy; 2.3% MFk;

Indonesia

• Private septic tanks dispose directly into rivers 

and canals. 

• Polluted shallow wells used for drinking water 

epidemics of gastrointestinal infections, skin 

diseases

• Diarhea accounts for 20% of child deaths each 

year, poor sanitation causes 120 million 

disease episodes and also 50,000 premature 

deaths annually. 

• Indonesia lost an estimated US$6.3 billion due 

to poor sanitation and hygiene, equivalent to 

approximately 2.3% of its GDP



tpal;ehk; 

• kpfg;gue;j mstpy; ePu; khR> Nkhrkhd Nritj;juk;> 
fpuhkq;fspy;; Nkk;gl;l Rfhjhu Nritfs; 
kpff;Fiwe;j mstpy; fpilg;gJ

• rpW efuq;fspy; cs;s 75% tPLfs; fopT ePu; 
fhy;tha;fSld; ,izf;fg;gl tpy;iy

• nghJthf nrupkhd njhl;bfs; cs;sd> Mdhy; 
i` /ghq; jtpu Ntnwq;Fk; kyf;fopT
ntspNaw;Wk; trjpfs; ,y;iy

Vietnam

• Widespread water pollution, poor service 

quality, low access to improved sanitation 

in rural areas

• 75% of households in provincial towns not 

connected to a sewer. 

• Septic tanks are common, but other than 

Hai Phong desludging service absent.



tpal;ehk; 

• 10% efuhl;rp fopTePu; kl;LNk Rj;jpfupg;G 
nra;ag;gLfpwJ

• ,q;Fs;s nkhj;j 200 MWfs; kw;Wk; Fsq;fspy;  98 
rjtPjkhdtw;wpy; jz;zPupd; juk; NghJkhd mstpy; 
guhkupf;fg;gltpy;iy

• efu;g;Gw Rfhjhuj;jpd; xU gFjp nryit (nray;ghL
kw;Wk; guhkupg;G) jpUk;gg;ngWtJ nfhs;ifahFk;. 

• KbntLj;jy; NkypUe;J fPohf> gadhspfspd; 
gq;Nfw;G mu;j;jkw;wjhf> my;yJ kpff;Fiwthf
cs;sJ.

Vietnam

• Only 10 percent of municipal 

wastewater treated

• 98 per cent of 200 rivers and lakes fail 

to meet the required water quality. 

• Policy is to achieve partial cost 

recovery (O&M) for urban sanitation

• Decision-making is top-down, with little 

or no meaningful participation by users. 



,];uhNay; Israel

• Water stressed: 

reclaim flood overflow and sewage 

• 1970 cholera outbreak because of 

illegal irrigation of salad with 

untreated wastewater. 

• global leader in terms of the reuse of 

treated wastewater : constitutes 

about 40% of water use in 

agriculture

• jz;zPu; neUf;fb: tope;NjhLk; 
nts;s ePu; kw;Wk; fopT ePiu

kPl;nlLj;jy;
• 1970y; Rj;jpfupf;fg;glhj fopT ePiu

rl;lj;Jf;F Gwk;ghf tptrhaj;jpw;F
gad;gLj;jpajhy; fhyuh njhw;W Neha; 
gutpaJ

• Rj;jpfupf;fg;gl;l fopT ePiu
kWgad;ghL nra;tjpy; cyfpy; 
Kd;dzpapy; cs;sJ. tptrhaj;jpw;F
gad;gLk; ePupy; 40 rjtPjk; 
Rj;jpfupf;fg;gl;l fopT ePu; MFk;



Israel

• Large STPs reuse effluent water

• smaller wastewater treatment plants 

are low-cost and low-energy 

treatment that eliminates pathogens 

while conserving nutrients.

• 500,000 homes discharged into 

cesspits or the local environment.

• 2.7% of raw sewage flows into 

streams

• ngupa fopT ePu; Rj;jpfupg;G ikaq;fs; 
ntspNaWk; fopT ePiu kW gad;ghL
nra;fpd;wd

• rpwpa fopT ePu; Rj;jpfupg;G ikaq;fs; Fiwe;j
nryTs;sjhfTk; Fiwe;j jpwdp;y; Rj;jpfupg;G
nra;J Neha;f;fpUkpfis ePf;fp rj;Jf;fis
ghJfhg;gjhfTk; cs;sd

• 500>000 tPLfspYs;s fopTfs; fopTePu;;f;Fopfs; 
my;yJ cs;s+u; Rw;Wg;Gwq;fspy; 
tplg;gLfpd;wd

• 2.7 rjtPjk; Rj;jpfupf;fg;glhj fopT ePu;  
tha;f;fhy;fspy; tplg;gLfpd;wd

,];uhNay; 



Singapore

• Water stressed

• Political issue: to reduce dependence 

on neighbours

• Water cycle management : 

• All water as national resources: natural 

water, treated wastewater, sea water

• High importance for reuse of reclaimed 

water: water reclamation plants

• jz;zPu; neUf;fb
• murpay; gpur;rid: mUfpYs;stu;fis

rhu;jpUg;gij Fiwj;jy;
• ePu; Row;rp Nkyhz;ik
• midj;J ePUk; Njrpa tsq;fs;: 

,aw;if ePu;> Rj;jpfupf;fg;gl;l fopT ePu;> 
fly; ePu; 

• Rj;jpfupf;fg;gl;l fopT ePiu kW 
gad;ghL nra;tjw;F mjpf
Kf;fpaj;Jtk;: ePu; rPuhf;f epiyaq;fs;

rpq;fg;g+u; 



Singapore

• Supply & demand management

• High investment, high tariff (not only to 

recover costs, 

but to value water: next cu.m) 

• Water management is closely 

integrated with land management

• Good physical infrastructure; also 

proper legislation, enforcement, water 

pricing, public education and R&D

• tpdpNahfk; kw;Wk; Njit Nkyhz;ik
• mjpf KjyPL> mjpf fl;lzk; (nryTfis jpUk;gg;ngw

kl;Lky;yhky; jz;zPupd; kjpg;ig czu itf;f:mLj;j
cu.m )

• ePu; Nkyhz;ik epy Nkyhz;ikAld; neUf;fkhf
xUq;fpizf;fg;gl;Ls;sJ

• ey;;y fl;likg;G trjpfs;> Kiwahd rl;lq;fs;> 
mkyhf;fk;> ePUf;F tpiy epu;zak;> nghJkf;fSf;F
fy;tp> Muha;r;rp kw;Wk; Nkz;ghL

rpq;fg;g+u; 



Japan

• Started to prevent flooding and outbreaks of 

infectious diseases

• Initially only 6% served by the sewerage 

system 

• On-site sanitation, with night soil (black water) 

and sludge collection recycled as a fertilizer for 

agriculture. 

• Deterioration of water quality in rivers and 

other water bodies.

• nts;sj;ijAk;> gutf;$ba njhw;W Neha;fisAk; 
jLg;jw;fhf Muk;gpf;fg;gl;lJ

• Muk;gj;jpy; 6% fopT ntspNaw;W mikg;Gfs; 
kl;LNk Nrit toq;fp te;jd

• me;je;j gFjpfspy; fopT ifahSk; Rfhjhu
trjpfs; kw;Wk; kyk; (kyf;fopT ePu;) kw;Wk; 
Nrfupf;fg;gl;l kyf;frL tptrha cukhf kW 
Row;rp nra;ag;gl;lJ

• MWfs; kw;Wk; gpw ePu; epiyfspYs;s ePupd; 
gz;Gfs; rPu;Fiye;jd

[g;ghd; 



Japan
• Today sewerage covers 70% of the 

population. 

• Decentralized wastewater treatment 

system (johkasou) in rural areas or 

in towns with low population density 

(covering 20% of the population)

• Other on-site sanitation systems 

(10%) septic tanks or vault toilets 

• Advanced treatment : reduction 

targets for nitrogen and 
phosphorous

• Trends in the coming years will be 

to further develop the principles of 

water, energy and reuse/recycling

jw;NghJ fopT ePu; ntspNaw;W trjp 70% kf;fSf;F
fpilf;fpwJ
gutyhf;fg;gl;l fopT ePu; Rj;jpfupg;G mikg;G (N[hfnrs) 
fpuhkg;Gwq;fs; my;yJ kf;fs; njhif Fiwthf cs;s
efu;g;Gwq;fspy; (20% kf;fSf;F fpilf;fpwJ)
me;je;j gFjpfspy; fopT ifahSk; gpw mikg;Gfshd
nrupkhd njhl;b my;yJ epytiu fopg;giwfs; (10%) 
Nkk;gl;l Rj;jpfupg;G: iel;u[d; kw;Wk; gh];gu]; cUkhw;w
,yf;Ffs;.;
tug;NghFk; Mz;Lfspy; ePu;> Mw;wy;> kw;Wk; kWgad;ghL
(m) kW Row;rp njhlu;ghd nfhs;iffs; cUthf;fg;gLk;

[g;ghd; 



SUCCESS FACTORS
ntw;wpf;fhd fhuzpfs; Policy, strategy, 

legislation, regulation

nfhs;iffs

topKiwfs;

rl;lq;fs;

fl;Lg;ghLfs;

Institutional – Government & 
private

epWtdk; – muR & jdpahu;

Capacity : O&M, management, 
support

jpwd;: nray; & guhkupg;G

epu;thfk;> MjuT

Provide infrastructure : toilets, septic tanks, sewers, 
treatment facilities

fl;likg;G trjpfs; toq;fTk;: fopg;giw> 
nrupkhd njhl;b> fopT ePu; tbfhy;fs;> fopT

Rj;jpfupg;G mikg;Gfs;

Manage all sewage sources: connected, 
septic tank sludge, grey water

nrupkhd njhl;b kyf;fopT> tPl;Lf;fopT
ePu; ,izf;fg;gl;L

midj;J fopT ePufw;W
mikg;GfisAk; epu;tfpf;fTk;:

fy;tp> tpopg;Gzu;T kw;Wk; jfty; 
njhlu;G

Education, awareness, 
communications

Staged plan: start small & simple and 
make incremental improvements

gbg;gbahd jpl;lk;: rpwpa vspatw;iw
Jtf;fp gpd; gbg;gbahf Kd;Ndw;wTk;

Effective City sewerage 
strategy

gaDs;s efu fopT ePufw;W
nray; jpl;lk;



gpw Kf;fpa mk;rq;fs;:      Other critical aspects  

• Realistic expectation that sewered / 

on site systems will coexist and must 

be co-managed

• Need based strategy 

• Holistic management of all sewage / 

grey water / sludge / septage / faecal 

sludge

• nray;gLj;jf;$ba vjpu;ghu;g;Gfs;: 

fopT ePu;f;fhy;tha;fs; / me;je;j

gFjpfspy; fopT ePufw;Wk; mikg;Gfs; 

xd;NwhL xd;W ,ize;J

nray;gLj;jg;gl Ntz;Lk;

• Njitapd; mbg;gilapy; nray; jpl;lk;

• fopT ePu;f;fhy;tha; tPl;Lf;fopT ePu; 

kyf;fopT ePu; nrupkhj;njhl;bapypUe;J

ntspNaWk; kyf;fopT> rpijtile;j

kyf;fopT Mfpa midj;ijAk; 

,izj;J Nkyhz;ik nra;a Ntz;Lk;



• Incremental approach: start with basic 

/ simple / robust systems and upgrade 

/ upscale 

• Cost recovery principles: realistic 

• Enablers : hardware, regulation, 

institutional capacity, awareness and 

communication, stakeholder 

engagement, overall management 

• gbg;gbahd jpl;lk;: mbg;gil
mk;rq;fis Muk;gpj;J / vspa / 
tpiuthd mikg;Gfis
nray;gLj;jp gpd;du; Kd;Ndw;wp
tpupTgLj;jTk;.

• nryit jpUk;gg;ngWk; jj;Jtk;: 
nray;gLj;jf;$ba mstpy;

• J}z;Ljy;fs;: fbdg;nghUl;fs;> 
fl;Lg;ghLfs;> epWtd jpwd;fs;> 
tpopg;Gzu;T kw;Wk; jfty; 
njhlu;G> gq;Fjhuu;fSld; 
fUj;Jg;gupkhw;wk;> KOikahd
epu;thfk;

gpw Kf;fpa mk;rq;fs;:         Other critical aspects  



Thank You!
ed;wp



Extra Slides



tPl;Lf;fopT
ePu; khR

Rfhjhuk; kw;Wk; fopT ePu; : nghJthd rpy efu;g;gw
gpur;ridfs;…

MW / Fsq;fs;
/ flw;fiu
khriljy;

ePuhy; guTk; 
Neha;fs;

tpopg;Gzu;T
,y;yhik

rl;lq;fs; / 
fl;Lg;ghLfs; 

FiwT

Fiwthd
jpwik /
nra;Kiw
Ez;zwpT

gad;juhj
jpl;lq;fs;

epyk; 
fpilg;gjpy; 
gpur;ridfs; 

mjpf
nrytopf;f
,ayhj

nrytpdq;fs;

Nkhrkhd
epiyapYs;s
fopg;giwfs; / 

Fopfs; / nrupkhd
njhl;bfs; 

River /lake / 
beach pollution

Waterborne 
diseases

Grey water 
pollution

No awareness

Lack of laws / 
regulations

Lack of skills / 
knowhow

Ineffective 
projects

Poor condition 
of toilets / pits 
/ septic tanks

High 
unaffordable 

costs

Land 
availability 

issues

Sanitation & sewerage:  some typical city issues…



Rfhjhuk; kw;Wk; fopT ePu;: nghJthd rpy efu;g;gw
gpur;ridfs;…

Sanitation & sewerage:  some typical city issues…

jpwe;j
ntspapy; 
kyk; 

fopj;jy; 

rl;l tpNuhjkhf
kyf; fopTfis

nfhl;Ljy; 

fopT ePu
kw;Wk; kyf; 
fopTfshy; 
Vw;gLk; 

njhy;iyfs; 

Nkhrkhd
foptw;Wk; 
Nrit

kdpju;fs; 
iffshy; kyk; 

mfw;Wjy; 

epyj;jb ePu; 
khriljy; 

Nkhrkhd
fl;Lg;ghLfs; 

frL> fopT /
Rj;jpfupg;G
mikg;G
,y;yhik

Open 
defecation

Illegal Sludge 
dumping

Nuisances 
from sewage / 

sludge

Poor emptying 
service

Manual 
scavenging

Ground water 
contamination

Poor control

No STP/ 
sludge 

treatment 
facility



fopT Rj;jpfupg;G – tuyhW kw;Wk; gupkhzq;fs; 

kdpjf;fopT mfw;Wjy;
• jpwe;j ntsp kyk; fopj;jy;
• Fop fopg;giwfs; kw;Wk; ghid

miwfs;
• ePu;epiyf;F vLj;Jr;nry;yg;gl;L ePupy; 

fye;JtpLjy;
• ePuhy; guTk; Neha;fs;
• MWfs; Fsq;fs; flw;fiufs; 

khriljy;

Sewage treatment – history & dimensions

Human waste disposal 

• Open defecation

• Pit latrines and chamber pots

• conveyance to a natural body of water, 

diluted and dissipated. 

• water-borne diseases

• River, lake, coastal pollution



fopT Rj;jpfupg;G – tuyhW kw;Wk; gupkhzq;fs; 

efuq;fspy; kdpjf;fopTfis ifahs vLf;fg;gl;l
Kaw;rpfs;
• nghJ Rfhjhuk;
• ePu; epiyfis ghJfhj;jy;
• tsq;fis kPl;nlLj;jy;
• jukhd tho;tplq;fs;
gupkhzq;fs;:
• fopT ePu;> rpWePu> tPl;Lf;fopT ePu;>;
• me;je;j gFjpfspy; (m) gd;Kfg;gLj;jg;gl;lJ

(m) ikag;gLj;jg;gl;l
• jput kw;Wk; jplf; fopT Nghf;Ffs;

Sewage treatment – history & dimensions

Cities attempts to manage human 

waste

• Public health

• Water resource protection

• Resource recovery

• Quality living space

Dimensions: 

• Black, yellow, grey water

• On-site vs decentralised vs 

centralised

• Liquid and solids stream 



fopT Rj;jpfupg;G – tuyhW kw;Wk; gupkhzq;fs; 

Nkyhz;ik

• ,af;Fgitfs; (midj;J gzpf;Fk; 
nghWg;ghsuhf)

• flikfs; : (nfhs;iffs; /jpl;lkply;> epjp> 
fl;likg;G> nrayhf;fk; kw;Wk; guhkupg;G> epu;thf
fl;Lg;ghLfs;> MjuT

• KOikahd mZFKiw
• tpopg;Gzu;T> gbg;gbahd Kd;Ndw;wk;

Sewage treatment – history & dimensions

Management

• Driver (overall driver with clout)

• Roles : policy / planning, funding, 

infrastructure, O&M, management 

regulation, support 

• Holistic approach 

• Awareness, incremental 

improvement 


