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Solid Waste Management Specialist at Self-Employed
* Lyndsay Chapple Se2EfFATEIR. EIAGREAMMBEERS 40 ZFNLK, FTBSSMETEMBE, THE

BV EEIB T,
He has over forty years’ experience as an engineer, team leader and project director, predominantly involved with
environmental engineering projects and particularly solid waste management projects and programs.
* Lyndsay iE TIEFFITHMIFN, IREBEFHARENE.
He has Bachelors and Masters degrees in Engineering, as well as a Graduate Diploma in Management.
- MERBT=MRBEMEER I Y 10 F, AREMEHI. SRR, BEMSEHRY SKM BEIATIIET 23 &,
He spent a decade with the Environment Department in Queensland and then 23 years with SKM Consultants,
based in Brisbane, Melbourne, Suva and Manila.
* Lyndsay RS TIFSEWRENEIERISAR, FH/NBRABEARYIRERE TS SFliFiRit.
He has lead numerous solid waste management strategy studies and produced many concept and detailed designs
for both small and large solid waste facilities.
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His solid waste experience ranges from recycling and reuse studies, waste minimization, collection
investigations, transfer stations, community involvement and education, cost estimating and finance plans,
controlled dump and landfill designs, operations manuals and running training programs, preparing Integrated SWM
plans, landfill gas management, composting, waste to energy, mechanical biological treatment, dumpsite
remediation, leachate management and environmental monitoring and management plans.
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INTRODUCTION

¢ HAVHRERERSHIEH—EEMEFMAR
My role was to review reports and provide some other international
perspectives

® Hardy Wong &t 7 Kig &k ST S IAN B EREISRY £
B RS
Hardy Wong has provided a comprehensive background and

excellent examples of regional MSW management options and
opportunities, and potential blockers

o RMP—LHMIRA, BERRKEXBABERTIEHE

Provide some other examples with a focus on regional and policy
interventions

o HEmTN, BENAABAMY!

Some successes and some less so!



FSEREBETHIRLE......
MANY COUNTRIES STRUGGLE WITH WASTE.....
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Indonesia

Ca_mbodia




FSEREBETHIRLE......
MANY COUNTRIES STRUGGLE WITH WASTE.....
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Pakistan ‘ e = | , Sri Lanka

Philippines
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BURIRAM PROVINCE, NORTHERN THAILAND
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BURIRAM PROVINCE, NORTHERN THAILAND

o & 150 FEEAIAO

Population of over 1.5M residents

o XihIRIEIBIZIZIRE 23 MK F
19 19 MEXAILIR

Regional landfill accepts waste from 19

of 23 districts

o EHTF5FMpmiEiTHIEERR 2 Ty
Based on simple 2-page agreements
with host municipality

o Hfthiph AT INI7ZE

Other municipalities just pay a gate fee

o FFPLHFABEING, TESHMRMANAY
=T

No environmental, operational or take-

or-pay liabilities for users

o (BB TXIEIZREMRI!
Keeping it simple helps make a
regional approach successful!




PAYATAS LiiiiHIB SRKIZ=ATTH
PAYATAS LANDFILL QUEZON CiTY, MANILA

® 2,000 MEEHIKS 600 &
=ha

2,000TPD mixed waste with

600 scavengers

® [XiF IRR 3BHIENEIRATA

imbrrlH5 A MRF
Regional IRR mandated
removal of all scavengers and
introduce a MRF

o F_ T HinERS B
FIEWER

Second aim was to increase

recyclables recovery




(B2 MRF &Y, iemaXEky
BUT MRF FAILED AND SCAVENGERS RETURNED

Shredder
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SHEEFTIEERSRRIBEREREE

POLICIES WHICH CONFLICT WITH SOCIO-ECONOMIC REALITIES OFTEN FAIL

j:IZUw% LL?DJIUL%H&E Eﬁ%ﬁ
EuigaiEihmmas, Tt ER
T = 7 NE P I =

Scavengers earnt more money
scavenging, as no transport
costs, work flexible hours, no
special clothes or tools required

® MM ERTLIERARHIETREIIAN

Cooperatives were formed to
maximise scavenger income

® ][RI IREEFTIE
Storage space was provided for
recyclables

o EHEBEHHTIEREFITARF
e

Provided better working

conditions and PPE
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ENE eIk =EZXiRtiiRiaiTEs
SEMARANG REGIONAL LANDFILL, INDONESIA

TIEFEANALUR 400 28, BEESHIANZIEES 18 MummIRHIRSS
400km east of Jakarta in Central Java . Serves 18 municipalities through a
simple gate fee charge.




WASTE PICKERS RECOVER RECYCLABLES
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o ERECREARME A ANL IR RE
=A

Accurate recording of waste

tonnages and waste type

entering

o EIRICREALIIEIRIZAYE]
[

Accurate recording of

recyclables leaving the landfill

o REZ 6% HUHRIEY
# BRI

Only about 6% of the

Incoming waste is

recycled




® Al Mahmoodyah [Xig
MRF, E&iX

Al Mahmoodyah regional

MRF, Baghdad

o MERLAT 12% HIEIKER
12% recovery when
composting

® (XFHIHIBTEIERTS 6%
6% recovery when
inorganics only

o FFMRKHEI 20 53T
Losing over USD200k a
year

® SiaiatERIAYEIMSER
SAME RECOVERY RATE
AS WASTE PICKERS




EELIRE DT
USA WASTE COMPOSITION CHANGES

Misc. Inorganic Wastes: 1.39%

Other: 1.56% /\ _~ Paper and Paperboard: 23.05%
Textiles: 5.83% ‘ : ‘
Rubber and Leaet:e:;.l?,% ’// \ . ® E%Jﬁ%ﬁ?ﬁggEs gEE*)i
Wood: 6.19% Raw waste has a lot of paper,

S ‘- Glass: 4.19% Card board
‘ : Metals: 8.76%
\ Plastics: 12.20% ® 30% ﬂ@u&%@uﬁ

Vind Trimmingscd 1N 30% recyclables recovery

o LURANRARAERIRI I
® Recyclables dominated
by paper and cardboard

g

Rubber, Leather and Textiles: 6.05% ~

Wood: 4.49%
Plastics: 4.47% / >
Metals: 12.62% (
Glass: 4.43%

Other: 1.40% \

Paper and Paperboard: 66.54%

Misc. Inorganic Wastes 2.24%

/ Paper and Paperboard: 11.78%

Other: 2.01% \
Textiles: 7.73% / / Glass: 5.17%
Rubber and Leather: 3.42% \ / B .
IEM&E : gEE/gEEﬂi 11% Wood: 8.32% — Metals: 4535

AFTER recycling: Paper/board 11%

EE*SI- 18% ﬁ*ﬂ% 31% Food: 24.14% Plastics: 18.46%
Plastics 18% Organics 31% o I

@E 9% i&f% 5% Yard Trimmings: 7.21%

Metals 9% Glass 5%



BEIEAIBERTRE. ...

HAVE REASONABLE POLICY EXPECTATIONS...

O EERLBYRUTHE. IMNEFRBASDRIRIEEYD,

Residuals in USA similar to raw waste in lower income provinces in
PRC, Asia, etc.

o EABHMIBYE

Organics lower though

o Ait, MEARRFEREOEEIYENIEENRT, MAREHIELEERRIEINERSIA 30%

So cannot expect large recovery percentages like 30% Wlth such waste streams without
aggressively addressing all components including organics

O EXLSEWERNXIREERA gEa R
Regional policies mandatlng very high recovery rates will likely fail
o BEEMRINIMMHSEEX

Mechanization vs scavengers for mixed waste
BRI SRYBI B EIBER

No guarantee of greater recyclables recovery rates

O 4ELARBERRT) & LbRA 8 AIE(ER
MSW policies must be realistic to work
® BNHFGREANKEBMASIEIE

Otherwise agencies will lose interest and not commit




FEREIRINAEIS
METRO MANILA, PHILIPPINES

O SiR16MEHALITERET

Includes 16 cities and 1 municipality

o FAARBEHEERIRE

No long-term regional waste management facility for the 13M residents
o = MEMENE B CHINIKIEIR

Each city accesses their own landfill

® JIFRBHFREIF

Almost no inter-city cooperation

O MMDARZILAEHXIEEIE

MMDA formed to facilitate regional cooperation

® WE iZiEiBinHH MMDA IEF 4R, B/8ELFRsC

WILE facility tendered out and contracts awarded by MMDA, but nothing actually
implemented

0 FEOREHERSOVIRY FIT MY

Main problem is resolving FIT agreements with power authority
o TEERBNTH

Requires national govt. intervention

® MMDA FToEfERFTLAISBHE

MMDA cannot resolve so no progress



FEREIRINAEIS
METRO MANILA, PHILIPPINES

O XEGIREERZGT 2002 FAEILERRUER A FeiEY, BT MM 53k

Regional landfill established in 2002 in Clark, Tarlac in Nth Luzon for
waste from MM

® ;2579 1300 HERRMAKIXEEYEEIRNE

Privately owned and operated facility

® MMDA RN RREE LT N B BREFTHRIAYEI NG R 22

MMDA provided supplementary funds to cover additional haulage costs from Manila to
Tarlac

® FHREIGEIY 1000TPD MEREA 200TPD

Started receiving over 1000TPD now only 200TPD

® MMDA ELHRHHREE

MMDA stopped providing supplementary funds

o Mk EEAIMIRNE

Cities reverted to using local facilities

O XKERFVRESAFER), FEeREARER GRS R/ EZR N TS
Regional systems must be sustainable and not rely on uncommitted or
short-term supplementary provincial/national support
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® 1991 FIERE]LERRIRANEIF A LB
Mt Pinatubo eruption in 1991 in northern
Philippines
® if81d 4000 T AERIMKIR
Ash over 4000 sqg. km
o FEEREFENRIKXZ—HER
One of the main agricultural areas in the
Philippines destroyed

RIRFX 10m
Ash up to 10m deep

IR 1B %ﬁ MAPRSZIFHME
Ash urgently needed organics to
support cropping




MMDA 3237 7 SEiRst, AEiRhIR T RILACEEY

MMDA ESTABLISHED CENTRALIZED MSW COMPOSTING SCHEMES TO IMPROVE CROPS

® VMDA SHIABMHEE ? -
RIEADERITEVEET ) A

MMDA funded compost .»-:-*zié Fa o

operations and haulage > el

initially and was

successful

o KEIXBHA

No cost to farmers

o TEFHMNR, KIFY
MR

Soil gradually improved

and crops improved



AHUR/ EERLERE

LARGE SCALE/CENTRALISED COMPOSTING

O [EfE+7e MMDA BE2ELLIEHNEETE. . ..
Problem was operating budget after supplementary MMDA funds

ceased....

® oA AR RTFrERIhIA .

A sustainable market could not be found for the compost generated.
® REABESIIRHFEAINTE

Farmers unwilling to pay a sustainable price

o SHEEEREFFKIR, GlansnpEfEs =Bt

There were cheaper nutrient sources, such as animal manure or artificial fertilisers.

O HBHFRBEIRESE—E, HERETHWEK......
Compost quality highly variable as raw waste stream was mixed...
o TH (KB, ETEYF)

Contamination (glass, mediwaste, etc)

® FhFBNIEER

Seeds still active



IE R 2 Sitba BRI RITEE(E

SEXEgE

NOW JUST SMALL LOCAL WASTE COMPOSTING SCHEMES OPERATING
— NOTHING REGIONALLY




Xisdiitkl, ENERIE
REGIONAL SCHEMES, INDONESIA

O ENERATANTESIREEXIRITYIRBEERN

Many SWM regional schemes in Indonesia have not worked
® RfjlF SABARGITA Xt iiEE7

Example is SABARGITA regional landfill

o RFSTEESMXHNANMKX

Serves five districts in Bali region

o INIRIEIARMRE, WXEEL

Landfill in very poor condition and districts fighting

O EzxRBUFXXiERERSEEtEREETRE, FRiIREXRA SIkRRSFEIFIIRA
National government frustrated at the ongoing failure of regional
facilities, and no uptake of better technologies such as WtE

0 ExRBFRH TS 35/2018 SRFS, USFHFENXEEYIE H8ERIRNE
National government issued PRESIDENTIAL DECREE NO 35/2018 to
support specific regional waste to energy facilities
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Xiskit%l, ENERHAIL
REGIONAL SCHEMES, INDONESIA

0 EEEIGFRER 12 M (ExXRBIFERTEERRENT 50 355T)
12 locations specified to receive support funding (US$50 a ton by the
national government during the life of the concession)

O OMXEGRFEFEEE=""1RPED (FILX. Z2InUFIAEEE) . ##8 1540 hER
Four regional facilities specified in three adjacent provinces (Jakarta,
Bekasi and Tangerang) with 15.4 million residents

O ZEASHEEREBINT] (PLN) WLATEFERIE
The decree also obligates the power company (PLN) to purchase all
electricity generated

0 ZDEISFRXEERE, WEEEIXEIRIEESTFET WIE TN
The decree also obligates the power company (PLN) to purchase all
electricity generated



FASEBI IX LI
PRIVATE SECTOR REGIONALISATION

0 EELNEETMIIASEEAIEDkEE

Global trend in most aspects of SWM interventions

O BENMNEHASAEZLEE, ARELINERY, ARERYIGE

Usual privatisation direction is collection firstly, then landfill operations

then waste processing

® [MINEREBLRN—ERIRITERFTIN, FENMRHERSIRIE

Some waste collection concessions issued at no cost to councils, and no funding
guarantees offered

O {RUESEEARARICIT I
Contract term must allow for amortisation
o UBHE 1 FHIWESR, FELAAKERIET

Manila has 1 year collection contracts so inefficient fleets

O E{I1BINRYZERRZAI, HXA/REZRIAEAISOH

Community must see demonstrated improvements before paying
Increased fees

O FRIFSRMERTFARAGEIRIRAN, BUAEERIERDD

No guarantee of success unless contract is well constructed and
appropriate technology is adopted
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iRSBERE = YIBFE

QUALITY OF SERVICE = VALUE FOR MONEY

6
5
4 -
AR5 1L 2R
3 - m Cost of Service
®m Quality of Service
2 - fRSSRE
1 _
O a

Before Privatization After Privatization

BE1LRT MBS



BN XFNFE....

MOVEABLE BUFFERS AND PROFIT....

® Castlemaine £ Mt Alexander Shire (Province)t

Castlemaine is in Mt Alexander Shire (Province)

® Castlemaine SIRIEIFZMIIBSHTFASHNAR, B P XEHEFHAS,

Castlemaine landfill is adjacent to provincial boundary with Hepburn, and compulsory
buffers extend into Hepburn province.
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TBENE X FNFE....

MOVEABLE BUFFERS AND PROFIT....

O MR TFERIXA, ATLASHEXSFF
Land in Hepburn could be alienated from development as located within buffer
areas.

O AEfaEERAEIE
Both provinces wanted to avoid legal challenges

0 EEHEWLERoEE R, YEES
Agreed to jointly purchase buffer land along the provincial boundary and
Initially leave vacant

O SREIEEL5ER, EERPRRYRLD, T EREEFTLUFR
Landfill cells progressively completed and as the buffer requirements reduced,
land was then sold and able to be developed

O WEHFEDZELMHILFE
The 2 provinces shared the land sale profits over the years

O — P AFEMERIGE
A collegiate and mutually profitable approach



Xk EEN GRS SH......
REGIONAL ACTIVITIES CAN RESULT IN...

O IFEFNER%HE
Overly complex contractual arrangements
® (RIFEIPIEIEELT

Keeping it simple is often better

O RATFRESEBEORE (FE. NME. 1#2F) MEETERITHNRE
Over engineered facilities as some parties concerned about
“exposure” (legal, environmental, social, etc.)

® (FHRIRNSLRRXIBERE—EL

Align technology with real risk

o SIESHEIXE

Allocate risk appropriately

O MNELEBGSRZHREEIEK

Nervousness about lack of control by some parties

ab LRl == AR = A\
® BRI ZHBEERS

Can implement a multipartite monitoring committee
o XELINITIFARRKENZRIIRFICR

Use fully independent gate staff to collect fees and keep records



XigiE eI ge 2 SE......

REGIONAL ACTIVITIES CAN RESULT IN...

O FHARVZESRE TR, HIansss iz

Excessively optimistic outcomes expected, such as financial or

environmental gains
o N\ ZEMIWAIIE FEBIAKIE

Business case must be well grounded

O S5SE5FIIsERyfse

Conflict with socio-economic realities
o TX& 7 HHMBINEE

Community best knows their desires

o STIRMMuARYIMERE, AEHEIEINZER

Provide the improved performance first and then increase fees

O FASERIRISSIEN

Private sector involvement increasing

® VST /OMBRTE, MAMUNERSMAA

Must analyze as value-for-money not just service cost

o (FRIEZSIER, ITAERN IEHEESANREFIRSS

Use appropriate contracts to allow private sector to provide the most appropriate
equipment and service

® PPP #HkSZIRIN
PPPs becoming more popular



Xk EEN GRS SH......
REGIONAL ACTIVITIES CAN RESULT IN...

O NRIINEREGHRESE, NWEZEO 4R H R

Need for a sustainable exit strategy if short term funding/support
provided externally

® RIENEE WIHEHRSIESNEEFRKIRA BedrsL

facility/operation must identify and have access to appropriate funding sources to continue

REE SR
Innovative approaches needing to be considered
® FMXAPRIXKiE it EE

Regional land management in buffers

REERBNESS
Need for national government involvement
o IFRIZMERB R FIT FIEEFINEEIPER
Especially if non-SWM ministries involved such as FIT

o RIEEEE
To overcome inter-provincial blockers
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