SUPPORTING INFORMATION

Table S1: Comparison of optimization models for solid waste management

Objective function Decision variables
References Treatment ;\r/loag ¢ Others ResAlloc  SysCost Location  PreTr TechCap Divert GWP  ProdDem
Badran & Min collection
v v v v v
El-Haggar (2006) TS,C. L /transport cost
Daietal. (2011)  TS,C,IL y  Facility v v v v Calc v
expansion
Rodionov & C,R, I, AD .
2 > v v v v v v
Nakata (2011)  RDF, LFGRS Min net cost
Ng et al. (2013) I, AD, L v 4 v v v v
Santibaiiez-
Aguilar et al. R, LG v Max MSW v 4 4 4 Rec
(2013) consumption
C R, 1,
Tan et al. (2014) LFGRS v v v Calc v WTE
Yousefloo & TS, R, I, G Risk in
2i 0 o v v v v v v
Babazadeh (2020) AD, LFGRS minimization USD

Note: TS- Transfer station, C- Composting, L- Landfill, I- Incineration, R- Recycling, G- Gasification, AD- Anaerobic digestion, RDF- Refuse-derived fuel, LFGRS- Landfill gas recovery
system, ResAlloc- Waste source separation rate of 100% is set for the total waste, SysCost- MSW management system cost, Location- Transportation and facility location, PreTr- Waste
separation and pretreatment, TechCap- Processing technology capacity, Divert- Waste diversion target or landfill disposal constraint, GWP- Global warming potential (in CO2-eq.), ProdDem-
Maximum MSW by-product demand, Calc- Calculated, Rec- Recyclables, WTE- Renewable energy demand from MSW.
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Figure S1: Process network of MSWM for 2027 in Davao City, Philippines




MSW GENERATION OF 181 of 182 VILLAGES
:xcluding Gumitan due to poor road conditions, no access Frequency and (min. annual trips/village)

SEGREGATED COLLECTION

DISPOSAL/TREATMENT

Facilities, location, and (target waste accepted per day)

2.31%

18.42%

TOTAL: 441,117 tons
MSW projected to be
generated in 2027
(1,208.54 tpd)

%

Use of clear bags for easy monitoring of separation.

Biodegradable waste
can be processed into
compost (e.g. food waste)

Twice a week

(104 trips min.)

Recyclable waste
can be processed as raw
material for industries
and can be sold to junk
buyers

I

Once a week

(52 trips min.)

Residual waste

can neither be recycled
nor processed into
compost

(e.g. sachets and diapers)

v
Once a week Im&
> O (o L0
(52 trips min.)

99.89% COLLECTION

Special waste

Refer to household
hazardous waste (e.g.
bulbs and batteries)

Once a month

(12 trips min.)

House-to-house and collection point system|

—8R _a

Operating days assumptions: 313 days/yr (6 days a week)

Composting facility: 313 days/yr
Village MRF: 52% of
biodegradable

Landfill complex: 50 tpd (max cap)

MREF: 313 days/yr

Village MREF: 80% of recyclables
Landfill complex: 18.37 tpd + crew
scavenging 9.19 tpd

Incineration Facility (540 tpd)
Location: Landfill complex
Capacity: 600 tpd

Operating days: 320 days/yr

Landfill with gas recovery
(93.07 tpd)

Location: Landfill complex

Operating days: 313 days/yr

Hazardous Waste Facility
Location: Landfill complex

2027 MSW composition, assuming constant 2017 values
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Modifications considered:

Alterations in daily waste allocation to
treatment facility to accommodate
operating days ( < 365 days)
Specific disposal of special waste was
not considered in daily plan
Collection less than 100% due to non-
existent roads for one village, assumed
to be mismanaged (open dumping)

* 9% target of source separation

used instead of amount

Figure S2: MSW collection, separation, and treatment/disposal options of the 2027 scenario




DISPOSAL/TREATMENT RECOVERED PRODUCTS DEMAND SIDE

Facilities, estimated recovered product quantity Based on local plan Expected buyers/users MSWM by-product, projected revenue source
) - |40% of food waste 3.500 PHP/ton* y ‘Y Loc.al industria! and commercial farms
Composting facility W’ Compost > . | Estimated capacity: 347,430 tons of compost
i INPUL (Bokdia ot 2009) \é (at 5 tons/hectare of agricultural land)
AW
Local junk shops and material recovery
MRF and junk Materials for | (ave) 5,000 PHP/ton -oca’ Ju ps anc1 R
shobs reuse/recycling [varies per material* industries (formal and informal)
P | | Estimated 60,000 tons/yr (JICA, 2016)
A b
Incineration Facility 724 ;688 23;&;11/ 4 Electricity M}
Capacity: 600 tpd %o e - Davao Light and Power Company
Power generating 10% of input N (Service area includes cities outside of Davao
capacity: 9.73 MW » Ash City, but part of Davao region)
LFGRS (Ref. facility: | g Projected 2027 demand: 3,651,027 MWh
Payatas LFGRS): Actual 2018 demand: 2,468,192 MWh
Plant size: 1.0 MW 8.000 MWh/yt o 6.630 PHP/MWh® (Department of Energy, 2019)
Efficiency: 25-30% Electricity »
a— 10-year ESWMP of Davao City (2018-2027), b — JICA (2016) 1 PHP =2.19 JPY, 1 PHP = 0.021 USD

Price of recyclables (unit: PHP/ton): glass (2000), steel (5000), aluminum (35,000), plastic (25,000) (City Government of Davao, 2017), and paper (3000) (Asian Development Bank, 2013)

The demand for the recovered products was projected assuming that the current status of the agricultural land use and recyclables demands would not change until 2027, whereas the projection
of the future power demand was cited from the Department of Energy (2019).

Figure S3: Supply and demand for the recovered MSWM products of the 2027 scenario
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Figure S4: Changes to the material flow in optimization scenarios when availability coefficient is disabled
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