SANITATION AND SEWERAGE
MANAGEMENT

Holistic approach for cities drawing from experience in Malaysia
and elsewhere
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Sanitation:

Open defecation: generally unknown = Mg ;. B

Direct discharges : rare N/ . - ‘I'm
Rural: pits with pour flush
Urban :

sewered : >65%

Septic tanks 20%

Pour flush : 15%
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MALAYSIA: 50 years ago
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Diseases: cholera, dysentery
CrTulseT: HTevIT, &5H6LIG

« Management of sewerage was weak

» Poor infrastructure condition

» Legal / regulatory / institutional shortcomings
« Awareness lacking

« Capacity in Govt / private sector weak
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Malaysia’s sanitation / sewerage
Improvements considered a model
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Developed comprehensive model for sewerage management
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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

Oeumslammen (LpddHlul STy 6ullab6rT:

Q&melTend, Wdhd), SHI_LLD

FLLID, e&HH6T BMID HmIeusdT &L L 6mLOLIL]

® 6B L emIDLILSHSTEN (PFH6OH OBMID DIeHLOLIL]
penm

OFHeMauTs QUEDFULIBIGSBLILL L HLNIDEH6IT: DI,
RUEIG OCFUILT, (WHevTerl, QUUBSSTIT,
Quis@uely, LWeTLbHSHSHILISN]T

Qo6 bBLILLL. HIN6Y B HTeLUTUI, DlbHbHdH
L@ SemolIL®elt, el B H0e)] B

&evall LommID  eMIPILIL6u0TT6)]

HmeT UL BeoTFHTH6IT, QUILIHHHTTTH6,
Quis@Leyae BmID  GLOEVTENT &6l



Sanitation — early days &&rsny - QiJIDL HT6VLD
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I Sanitation — early days
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« 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
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SANITATION / SEWERAGE MANAGEMENT FEDERALISATION &
UNDER LOCAL AUTHORITIES PRIVATISATION

Indah atér

BASIC SANITATION
IMPROVED

DEVELOPER DRIVEN
INFRASTRUCTURE

Developer Awareness,
I CINEERCTELYA €ducation, training,
developer built capacity building
systems
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I SANITATION & SEWERAGE
MANAGEMENT FOCUS
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The demand : hardware + service
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EVOLUTION OF SANITATION / SEWERAGE IN MALAYSIA
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POPULATION SERVED BY SEWERAGE SYSTEMS
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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
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TYPE OF SANITATION / SEWERAGE SYSTEMS
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I ACCEPTABLE URBAN SEWERAGE SYSTEMS
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ON SITE:

» Located within the house compound
» Frequently visible

« Potential odour, overflow, pest, aesthetic issues Toilet and Kitchen

* Needs periodic desludging
« Tanker movement

 Installation easy, low cost — preferred by developer
« Standards for design & construction well regulated

Ventilation Pipe Inspection Cover
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I ACCEPTABLE URBAN SEWERAGE SYSTEMS
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Decentralised (Multipoint)

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.
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ACCEPTABLE URBAN SEWERAGE SYSTEMS
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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
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ACCEPTABLE URBAN SEWERAGE SYSTEMS
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Centralised

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
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ACCEPTABLE URBAN SEWERAGE SYSTEMS

JBBIBOBT6TeNSInIQUI BHBTUILB HIP6)Y HLIBBB SIMLOLIL|H6IT

Centralised

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
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INVESTMENT IN SEWERAGE INFRASTRUCTURE (PAST 2 DECADES)
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Legislative

FLLOWMBBILD  SIeHLDLIL|EH6NT

.
Regqgulatory
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Operator
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Federalisation §a.L_L_60)LOLIL|
Sewerage Services Act s|fle) BIsBH BGFemer FL LD
Environmental Quality Act - aBBIFGIP60 SIFFLLID

Sewerage Services Dept - s1fley BraBm CFaneudhHiens
Dept of Environment - &BoIF@lps0 Hienm

Indah Water Konsortium - @eiLm 5] dal L 6wLDOLIL]
Contractors - @LUUbHSSHTTTH6I

Permit holders - 2_ffliolb GQuUBBeuTH6IT

Operate & maintain sewerage & sludge facilities -
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Septic tank pour flush emptying - 2ainjl &peyd
SimLoLiLeiten GFfliomen QHTL gl FHSHLILGHSHISHD

Increase coverage - SIMOLILBMENT DIHBLILBHHIH60

Refurbishment - &yenioliy
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GROWTH OF SEPTIC TANKS
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GROWTH OF SEWAGE TREATMENT PLANTS
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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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STP NUMBERS vs POPULATION EQUIVALENT SERVED
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I Indah Water Asset Status and Services Coverage
QeI B GFTHH BHleveugid WBEBID CFeneudeiT auEMmIBLILIL L alleuyid

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.
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Indah Water Asset Status and Services Coverage
@eiLm B CFTHH Meveuyd LBBID CFemeudseiT euPmRISLILILL  aleuyLd
Resources and Area of Coverage

Staff 3,500
Vehicle (tanker, lorry, van) 603 units
Central Lab Facility 3 units

No of sample / year 70,000 units
No of Unit Offices 21 units
Population served 20 million
No of Local Authorities 86
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Every City will continueto ~  \ ©
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IMPROVEMENTS IN SEWERAGE SERVICES SINCE FEDERALISATION BEGINNING 1994
199460 sPlousBEID CFameusst SiFs wwioTSSUIULL L6 gBulL (paTCarBBrissit

 Nationwide Catchment Strategy

» Operations & Maintenance

« Training & Accreditation « Desludging Services

« Research & Development » Compliances

* Bxrflw oenalled 6UgHTEL OFWIEOSILLLD * QFwebun® BBID LTy

s viBd LBEPILD HFFFTEIBI * WeVEHPUBBEILD CFeneumsit

o QUMIFS LOBBID (WeTGaIBBLD * BPULIYHED

Infrastructure Improvements | |2
SLLemOLIL] 6UFFHH6IM60 (LWeiTGerbmLd

L * New Guidelines and Standards
 Communications

« Public Campaigns * Integrated Financing

s yslw sufasmily GmBlpenBaEeiT
BGID ST Hleneodssll, @UHBMMES BH PSIHSG

s Qurg Uy&Famyrisen

* HH6U60 OBHTLJL

. ; » Operational Complaints Qweoun’ ® LsTjaseit
* Billing & Collection ]

* Level of Service Grenauuilen Blenevaseir
* elleneolILLIguIeiL6d & 6uE605HH60



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 Erogram — Asset
management catchment planning

Key Successes pasahlw Geumnslaeir

Quis@Guel]: 1HBHUW DJF: DIJFThISHI 60

HIT6wI(bH6V
asg51a| £Uasm%ug)6i) [ oevdb®106)] GLosvTENTENLD
QFHTLTUTEe GBTEITENSHH6N

FLLSGINMB (FLLMIGET WBMID SHL(hUUT(HEHEIT)

GUMTWIBIGSLILILL. HLMIDE6IT: 2 (HeUTSHGLeI],
o flenowimeny, el (BB, S BULIGSHBHILIGN]TH6I

APEVSHEID HLLGMIDLIL] UFHH6IT GCLODLIBHHHIH60:

* DFUTHEHHBE CHemeuuwlmenn Kl
8@]55B§I_I_96UI CBToH®ID, QUPBTL I

BAS(LPENMHEIT, GFUIGD (LPEDMB  DLENEMTHEN

*  QuUIBSBWT6 OCBHTIPCOBIL LIBIGGT
LigliLnguimest &J  Gowum(

. GOSHMD FMhGH LIGNBENT - QFTHSHIHH6N
TUTHID & 6UQHTed L LOIL 60



Key Successes (psalul Geummlset

Economics : tariff, charges, subsidy
Monitoring & Enforcement

Awareness, education &
communications

Training & capacity building: people &
skills

QUITHENTHITID: 6UFlH6NT,
&L_L_600IMhIG6IT,  LDIT60 ULIMI6NT

HEONSBTE0NLIL] LOBMILD  SILDEVTHEHLD
QO IL6mTT6), SH6Va  LOMMILD
HH6U6D OIBHTLTL]

UWIBs ommIb SHmer Gobum(b:
LD BH6IT & HMETH6N



Issues faced FhdHsH FaursLH6IT

. State & Local Governments left out ’ :5”@6" LOBBID 2_6M6LT TS SHeWLOLILIES6T
(bUIL_(h6TT6TT60r
Water / sewerage management separated Y S ———
* Abrupt introduction of model based on full FH600 5 ST SLILIL B6TTeNS)
cost recovery from polluter *  (LPLPMOWITE QF606)HOSTMHMUL DTS
- Community not ready to pay — assumed 2 L TbGUaTIL G a6 CausmBLo 66
part of local service wrglflenw SHleyein NBlpaLGSIIWS)
. . *  D&BE b Q&ETHE 60EMEY -
* Flawed financial model — CAPEX / OPEX bebell o 5”[.@&’55. SIS 3 > @@J.
N _ _ _ _ o o6il6N, ] CFemeuulledll HMIBLD 61601031 6T600T600160TTT &H6TT
« Political will to sustain — tariff review o @epuT@eien GuTmenTaTy wrdfl - CAPEX /
« Comprehensive policy lacking — end to end OPEX

* QBTLIhSH BLHDH DFFlLied Hiewiley Eevener —
SLL6WI L0 U6

* QMHIHMNIHEH OHTeTeNH HEVENED — (H
(LPem6OTUI6V(HHSHI  LOMI(LPENEIT  6)6WI



N
Issues faced FhdHsH FouTeLH6iT

* Meob / BBJID S LIOL 6V
* OFTHHI UTPHTET SGHIpBd all(HLL (HeiTengl

* QFTHH WPHTUML H6V, ULIHHIHH6NT, 2 _UIHD 61 FUTTLILEH6N
° 2 aJ&Hdnlgul OFUILSHMENT E6V6VTENID — LDT6UNULILD

* alfl FHHWUIOUBILD 6UP(LPEHBEHEI
*  WVHBPIBBBIHD, eVHBIPe CeueCuBmIHe0 LITFFenenaseil
* alenmIBmen O GIL (BULSH6D L& F6nenr a6l
IWK sipsLenl0 sybsUul L Gl: syenr 2000
« 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



CURRENT DEVELOPMENTS
SHMBOUTHIGTEN (Lp6iTCauBMmmIGEIT



I GOVERNANCE STRUCTURE OF SEWERAGE SERVICES (WSIA 2008)

sl Brenm Cremausells mijours o

F&53, LG OHTPH6L HIL LD OBHBID

= 2

eniorn] (WSIA 2008)

MINISTRY OF ENERGY, GREEN

TECHNOLOGY & WATER

B ?lanw&&&"fo

1.

SPJQN

Suruhanjaya Perkhidmatan Air Negara

Policy & Control of
National Sewerage
Agenda by Govt.
Regulate
Sewerage Services

1. oa Cardw w16

breEBmI CGFuwed
SHLLHFH6 OBT6ITend
MBI SL_(HLULTHES6IT
&6 BIEBol
Cxemeudmemer
PURIGLBSSHIH60

MINISTRY OF FINANCE
P SIENOFFHLD

IndahiyYater

MINISTRY OF NATURAL
RESOURCES & ENVIRONMENT
BuIBens 6N6TLD LOBEID
HBBIFGHIP0 DIMLOFFHLD

1. Sewerage Services for Public
Sewerage Systems

2. Sewerage Services Billing &
Collection.

3. Septic tank services

. QuTgl b6 BISEMMI  AWLOLILEH6IT

&6 BIaBmI CFeneldHEnHHTH

. &Ifle) BIBMBI CFen6rdEThdHTen

&l Lewl S (B LoMEBID 6)F60

. Qgfliorenr QBT 1y BFemeudseit

&

Regulate Effluent
Discharge From
Sewage
Treatment Plants

: SYe)| B
&HBH B
SIMLOLILEH6M 60 ([HHS
GeuerGuimID
HFHBHMET QMG

\ LbBSHSIH6V /




INSTITUTIONAL FRAMEWORK ®mieue &1L 6nLoLIL]

O

O

O

o Government Capital
Projects

O SFThe (PpHeSl B H L MmN

Facility Licensee
QIF HHEHHHTeN 2 fliold CLIBMeT

Asset

SL &t Gemdel Bpemeal HERIL IGO0 provision

Assess asset needs of SL

CLPEVHEIILD

Determine funding and procureme . .
)OS FH60

strategies

Provide assets & lease

b& LBEID CUTHL &6 INHIE6SHHBEHTEN
UP(LPMBHMET (PI96)] OFUIZH6D
CFTHIHIHHMEN AUPHIGHHD LOBEBID &HHHMNBHG
61BSHSH60

REGULATOR

SPAN o Provide policy direction, goals &

targets in line with National needs

o Economic regulation to protect

Policy
customers and ensure sustainability

&
regulation

O @UEEIGUBSHHILIO]T

O Bxdfuw Bhpemeuseriei DiQliLIeNL UT60
Qsmetend aPHTLLY, RevbE & BevdHE
GUSITR(CE)

O BSJCTEnT LTHISTHEHD HenevHd
bloHSH GFWeOLITL HHBHTHD CUITHETTHI]
SL_(HLUUT(HEB6IT

ewerage
services

&06] BrsBol

CFemnelsss Service Licensee

Cremey 2 _flod GLIBBeUY
o Inline with policy direction, goals & targets
determine asset needs

o Provide service to meet stakeholder expectation

O O&meiend INET HHeodeT SevbEHdHen & Revdhd,
GMPUIBE6T ySHweuBmled DigliLenL_ulev,
LPEVLH 60T 5B FH6M6)UBEMETT  H6uTL_N315H60

O URIGSTIT aSjurjiyse gnu CFensenst 6pmIE3H60



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

sBeuremsw LpFgensiser  ISsues today

SL_(HUUTLMBB  DINLOLILSH6NT

ST GHMBHSH DIEMLOLIL|SH6IT
OFfliomesr GHTL 19

ol (bbsIl6) B

QUMGH6V: _HemaUTL LIGLIT[HL_H6T,

SHIBIJEILLD, LSHBHIBB6I, CBHTHSHI6SH6,
PGS, QWL SHSHThIS

CFTHGHI BHIUTHID - QUTIDHMS SHlpBd
LNeMeUBH60, S L6WIDLIL] 615 FHEH6iT
(P FHTEFF WL H60

APOSH (1pHe0B GHema

OF6v6) | LOL L]

oMl LWeiLIT(®H, 66D 1L L]

D6VHBIN6)] QAmIFH  Gleuel GuummLd



Indonesia

« 2% of people have access to sewerage Iin
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;

2%  BBIUYBSEHEHHG &LN6)| GeuerGummID
UFH 266N

50% 1&HHEHHE GWUL L SHTHT] QIFSH
&ML B 606m6V

SHHTHMTHHIGHT CUTH HFH HIHDHMH
10|85 & 6mM6)

O®meiTemnd FHWmen GUTMILILEG6T LleTe L (HelTerment
BP0 B LU BlevHSHIQHENTULD
LOTHLBSSISBSH!



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
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Indian Ocean

SHONWTT HIO6) HISHMMI 6U6WINQH6IT  HLH6YEHEN6NT
CrruITe BISH6TEID QITUISSHTEVH6NTEVILD

Q&L (hableiTment.

G BHleIMIHB6NT OTFMLHFH 6uulpl GHL 6L
Q&HTLiTuTen GHTmmI GpHTulseT WBmID GHTeL
CHTUIBNET 2 60T TG &l6iN36dl.

@6lOeuTH Semi(hlo euuIBmItIGUTSSleTey 20¢Lp
GLPHENHEH6IT  LDJ6UTLD6NL_BHl6iIB60. GLOTFIOTE FHHTHT]
FTCsBamenmsd 1200 evl &b CHTUIeuTUILILIHLD
FlhSTLLMIGT oBHmID 50000 G6Naluighl LOJ6uIhIg6NT
eJMBLI(H 6T N3601

QAbCHTCaFwimalled Gongiomen &H&ETHTy FFeH(®,
FHHLO DTN DB HTJ6IIBIBTTE0 6JMBLIL L
QumrmenTaTy @Apli] 630 CHmg Y@GHWD P&H DibHSH
BT 196 3lgll GHIT60 2.3¢cp DGLD



Vietnam eI [BID o e

?' o

L) -

{ Gulf of 2?;' S South

't\),a\ Thailand \‘? ¥ China Sea
L

« Widespread water pollution, poor service

_ _ o e WsIUTHSH Senalled B oT&dH, Gomsomen CFeneusHHIib,
guality, low access to improved sanitation

SHIJTIOHIGEM6D GoDUL L &STHT] CFeneusmselt

In rural areas D&EEMDHS SieTalsd SamLLILig

* 75% of households in provincial towns not o HAp BBIEST 2 6ien 75 eiBEeT Sfley B
connected to a sewer. BITGOITUIBGHL 65T SeneirdbBLILIL  al606M60

« Septic tanks are common, but other than * Gurgieins GO GBTLIgHET 2 _6TaTe, LYemTeD
Hai Phong desludging service absent. DAB U S6lly Cabinhi@d weobsiey

Ceua GBI IFH BT ER6LENEV



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.

eMIWIL_[BITLD

________________

South

10ep BHITL & HIfleyBT L (BHELD &g)g)ﬂasmuu
CFwIwLILGSBSI

@miGeiten GoTHSH 200 UMIGH6T LOBBID G6NmIGH6N6D 9§
FHNHLOTIUBNIE0 Hewremifledl HILD CUITHIDTEN D660
LFmLOf] & &L ILIL 6)1606m6V

BBHIILM FHTHTTHHO @0 LUGHPH OFevensu (OGlFuisoum(y
LBMID UFTOFIiL) SHmHbUiGUMIeIg O\BTeTenSWITELD.
(P1YLeIBHHH GLeV(HHEHI SHIPTH, LILIGHTENTEH6N 60
LRIBHMBL DTHHLOBBHTH, DH6L6VGHI L0 EHMMeUTSH

O GIT6NG|.



Israel @aburr(%u_leb Mt &m'"

EGYPT

« Water stressed:
reclaim flood overflow and sewage ° (;56““{6“?” CpGS51: @@@E@ENCBLD
« 1970 cholera outbreak because of ousiteN (5 LoBEID. Sey Hewy

. o . LS QL (B&H6D
lllegal irrigation of salad with . 197060 GHAENBHILLTS BIPe| K
untreated  wastewater. FULSHIHG UBDUTS elalsFTLsHIBE,
« global leader in terms of the reuse of LWSTUBSSH LISTe0 STevgT CHTBBI GBI
treated wastewater : constitutes LgeilLIg]

about 40% of water use in FOHBPBEUILL. BP| BT
mIUWeTUTH  CFUInISHED 260860

agriculture weamefluiisd o _sitengl. elaFTLSABE
LweiLI(BID Bifled 40 FHesHLd
GFHHBFHBLILLL. HIP6)] B UG



iy
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

@erogmGuied

JORDAN

EEEEE

Quilw sWey B FHHBFIIL DLOUIKIGEI
OCeuelCGuimId &H1Ple)y Hemy WMl LiwiesTLT(H

Q& U151 6313601

Flwr sy B SHISFIIL MOWBIEET &GMBHS
CF6VR)GTTONHTHAD GHNMBHSH HMeeL GidhHBIILIL]
CQFuIgl CHTUIGD (HLOGMET Hbd FHHIHHENEI
LUTSHISTULSTHAD 2 61161600

500,000 aipBserevieen HI|H6T BB HELEH6N
SIVEVGHI 266N  FHMBMILILIMBMISH6IT60
ollL_L1L1(h &5l eoTm 6or

2.7 FHNHID FHHBFHBIULTSH HIP6Y B
QUTUISHBTEVH6T60 oL LILI(HE5 6oTm 6ot



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
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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
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Started to prevent flooding and outbreaks of
infectious diseases
Initially only 6% served by the sewerage

system *  OeueTenHemBUD, LTauHamgul LHTmmI ChTulsenenujd
On-site sanitation, with night soil (black water) HOUSBETE AJOLISBILLLSI o
and sludge collection recycled as a fertilizer for ~* <AJDUSSHIDO 6% Hifley CeueTCUIBDI SEHIDLILIEST
agricu|ture_ LDI._CB@LD Caemey 6)JI:QF5I5§] 6)_I[556N

Deterioration of water quality in rivers and © 2Ibdbd U@ﬁﬂ?m’ﬂ&) fﬂ@@ MBWTEHLD  HSTHI]
other water bodies. UFHB6T BBID L6VID (L06VEBBIEY [B) LOBEILD

Crafleballl L 1060HHFH aleUFTul 2 _JIOTEH LW
gpmd  CFuwiul L gl

° OIMIB6T WmmID UM B Henevderisvleiien bHifledr
LIGOTL|&61T  &J (& 606V 3H601



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

oL ILITEHT

SBOUTHI HWey BT OeuelGumm eugdl 70% 0HHEHHBS
HenL_SHH MBS

LTeIeOTHBLUL L HPley B FHHHBFII] Dewiwli] (Cyra6lFer)
SHIFTOLILMHIGBET D6L6VGHI DEHEH6T OHTENH GHMBAUTH 261161

phosphorous hBILILBHIH6T6D (20% 10HHEHHE HlenL HHBHI)

Trends in the coming years will be SIbsHS LGHB6M0 BI6] OBUTEHD LIB SIeHOLILES6TTEN

to further develop the principles of Osfloten QST DevevdH Bleveuen] SPLILNBEsT (10%)

water, energy and reuse/recycling Gubu' L &HISFL: DBLIEE OBBID LITedLFOL 2 HLOTHBH
@608 GHH6I.

QUTLCUTGHID LenT(hEH6eNe0 b, UMBMEV, OMMID OBILILIGTUTH
(1) 1@l FHPMBF CHTLTUTEN OBTETeNHHET 2 (HEUTHBLILIHLD



SUCCESS FACTORS
GleuMBSI &SI SHIT] 60T &6

OB TETENEHEH6IT

Staged plan: start small & simple and QULOl(LPEDMBH6IT
make incremental improvements

Institutional — Government &
private

&L_L_hIS6IT
LigriLguimesr &L 1b: FAmlu sTerlluieumBenms
Hleudbd L6 Lgliguind  (LpestGeni3me]Ld

N —

SLBUUTGET bBleleTd — SiFsd & SHeollumiy

Effective City sewerage

sevall, eNflILene) WHBBID SHH6eu60 strategy Capacity : O&M, management,
OIFHTLJL . . support
. LuwigpieiTen B&J Sifle] BHISBOI P :
Education, awareness, QFWLI6 g;']l'.l_Lb Hmer: GFwed & ugmofii]

communications BIJ6UTHID, DYBHT6)

Manage all sewage sources: connected,

septic tank sludge, grey water Provide infrastructure : toilets, septic tanks, sewers,

treatment facilities

SL_L6MIOLIL| 6UFHH6IT QIPBIGA|D: SHIPIILIEHNS,
QFflioment GHTLIQ, HIP6)| B 6UQHTEVH6N, HLO6)
FHHBFIL| DIEMLOLILEH6TT




B (psBW SDIDFBISEIT: Other critical aspects

- Realistic expectation that sewered / * QFwWELBHSSHmIgW THTUTTLILISET:
on site systems will coexist and must Be) BISBTEOMTLSST / SHBSHS

LU&GHB6M60 HIPe)] BISMMILD HMLOLIL|SH6NT
be co-managed

QHCBTH Q6iim SemambaI
* Need based strategy

OFweoLIhHBHLILIL.  Ceuswir(BLD
* Holistic management of all sewage / . Gomaia SiiuemLuls G LD
grey water / sludge / septage / faecal . @mifey ErsmTeOTIl o Bhside B
sludge evE&ENe B CFfTsHesT 1guledmba
OeuaGuImID 1DeVHHIR], FlenHalenL HF

D6VSHI06)] PHUI DN HEDHUILD

QememiHgl Gosomenitenio GlFuiul Geuemr(hLd



Hm (pHHW SIDFRIGEIT:

* 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

Other critical aspects

°  LIQUILIQuUITeN S LLD: SIQLILIENL

ibFmibemnen UJLlGH [/ eterilur /
QlleMTEUTET  DIGMLOLIL|EH6M6NT
CFwedLIBHS Lleitenn (Lpeir@eorm3ns
slfleLBSSOLD.

CFevemeal H(HIDLIOLBILD FHIHHINILD:
QFWEOLIBHBHHIIgUI  DieTTall6eD

HIT600I(HFH6VSH6IT: Bl IGILIT(HL_&H6T,
S BUUTHE6IT, HIMIeNT HMBeidH6N,
IPILIL600TT6) LOBMILD  &HEH6M6D
OBHTLTL], LnIGSTJ86ThL_ 60T
H(HSHBIILFIOTBMBLID, (LPLEHLOUITE
I



Thank You!
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Extra Slides



Sanitation & sewerage: some typical city issues...
SGHTHIPD oB@ID HPey B : GurHeuTesr &0 HSFLILIM
Ly &FFeneisbaL




Sanitation & sewerage: some typical city issues...
SGSTHTID o@D HPey BiJ: GurHieuress Feo HSFLILIM
LT F FmeIsbeT. . .
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Sewage treatment — history & dimensions
HI06) HHDHBFII] — eUFeOTH LOMHID LIflLOT60IRIG6NT

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

D6 HHHLP6)]  DIBMMIFH6ED

HmbhH Oelerl el &HIPHH60

G BPILILIEDMEH6IT OMMILD  LIT6R60
SIENMIH6IT

biIHenevHE 61(HEHHIFOFeLILIL (B Hifl60
&H6VHSHION BH6V

BITeL UFeD Grmulgseit

DLMIFBETT  GH6NTRIGHET HL_BEH6D]H6IT

LOT&F 6WL_G6V



N
Sewage treatment — history & dimensions
HW6)| FSHHBFIIY — 6UFeOTHI LOMBEBID LIFILOT6wImIG6IT

HBJHIBEIM6D LD HEHBLNBEN6T NBWITEN  6T(HdHBLILILL

Cities attempts to manage human (Wb SHeiT
waste * QUTH SHBTHMTJLD
* Public health * BT BMeVBMET LITEHIBTHH60
« Water resource protection *  QleMHIGM6EN LB GIL (HHdH6v
* Resource recovery *  FHIIOT6N QUTDAIL MIGH6IT
« Quality living space LflLomemmIg6iT:
Dimensions: o sIPle) BT, FuBy, i (BoHsey MK,
» Black, yellow, grey water * IIHHHH LGHB6M6L (D) LTPpSILGSHBHLILLL G
* On-site vs decentralised vs (1) »WIILBSHSILL L
centralised o FHyeu wBmId HLd HPe) CuTHEHH6N

 Liquid and solids stream



Sewage treatment — history & dimensions
B0 FSHDHBFIIY — 6MFeOTHI LOMBEBID LIFILOT6wImHIZG6IT

Management

* Driver (overall driver with clout)

* Roles : policy / planning, funding,
Infrastructure, O&M, management
regulation, support

« Holistic approach

« Awareness, incremental
Improvement

GLosvmesTemnLD

QUGB GHLMUBET (MM GHGHI  LI6GwN & GHLD
CUITBILILITETITS )

BLMDB6T : (OBTeTeNHB6N /B L IOL 60, M,

&L LemolI], OFuIeoTdsd ommId uFmofliin, bijeurs
SL(bULT(HSHET, HUHT6)

(P LREDLOUITEIN  SH0DIEH (LoD

alPILIL|emTT6e), LIQUILIQUIT6N (Lp6edTGeaImmLD



