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Prominent Types of Urban Waste

» Municipal Solid Waste (MSW)

— Common for LDC cities to spend 20%-50% of recurrent
budget on solid waste management

— 30%-60% of urban waste i1s uncollected

— Less than 50% of population is served with 80% of collection
& transport equipment often out of service
« Composting
 Landfill gas (LFG) to energy
* Industrial Waste
— Solid waste

— Wastewater effluent
» Blomass to Energy



Opportunity for Integrated CDM
Solutions for Waste Management

<

~rom open dumps to sanitary landfills

_FG collection for energy generation of direct use
Recycling facilities

Composting facilities

Sludge disposal

Hazardous waste disposal




Solid Waste and
Greenhouse Gas (GHG) Emissions

« Methane

- Generated by decomposition of organic material in
anaerobic conditions in landfills/dumping sites

- 21x global warming potential (GWP) of CO,

« Landfills/Dumping Sites
- 12%+ global anthropogenic methane emissions
- 4t largest source of non-CO, GHG emissions



Sources of Emission Reductions

« Avolided methane emissions

 Displaced electricity

— In countries with coal-dominated electricity generation, emission
reductions from electricity displacement may contribute 10% to
the total reductions (particularly important for Asia)



Waste Sector

« Composting or anaerobic digestion to avoid
landfill/dumping site methane gas

- Landfill / controlled dump sites - methane gas capture to
flare or recover for energy generation

- Wastewater N,0 methane capture/recovery



Types of Carbon Projects
Urban Areas have PoA Potential

Single Project

Bundle of Projects

Program

Single location

Many locations

Many locations, across
countries

Single project owner

(e.g.,1
landfill/dumping site)

Many project owners

(e.g., 10 landfills/dumping
sites)

Many project owners

1 project only

A number of activities
submitted as 1 project

(e.g., 10 landfills/dumping
sites)

A number of activities
submitted over the
duration of a program

A single crediting
period (e.g., 7/10years)

Single crediting period for
all activities (7/10 years)

Each project has own
crediting period

Project owner is
known

All project owners are
known

At least one project
owner is known, rest
Included as they join




Rationale for Bank Involvement

Strengthening the local environmental regulations with
regard to waste collection and disposal

Increasing waste collection rate

Preventing groundwater contamination

Improving local environment

Social benefits- dealing with scavengers and waste pickers



Rationale for Bank Involvement

Reducing CH, and CO, emissions through recycling and
energy displacement and

Reducing land requirement for waste disposal as a result of
recycling and composting.

Improve agricultural yields and use compost as organic
fertilizer

WB package: Loan + CER revenues + policy component



Structure of Cities is Ideal for
POAS

Need to understand collection systems to design an urban
PoOA

Waste collection in cities is the responsibility of
municipalities who In turn award concessions

POA can be structured either at municipal level or by
aggregating cities and municipalities at the country level

CME is often likely to evolve into a PPP Institutional
framework



Constructing Urban Waste
PoA Design

* |s extremely important to have a robust business
arrangement and good communication between CME and

CPAs

» Collection, delivery, distribution, and marketing drive POA
design

« Community buy-in needs to be solicited at this stage

— Is critical for implementation success
— DOE will look for negative environmental and social impacts



CDM Process

- Carbon finance, payment for performance

- Methodologies to measure reduction in GHG must be
approved by UNFCCC

« Conditions include

- Baseline: GHG emissions in the absence of action. For
compost project waste would go to a landfill/dump site and
generate landfill gas (50% methane)

- Additionality: GHG emission reduction that would be
achieved with project
Barriers — Investment, technical, common practice




Determining Common Practice for
Additionality

» Common practice across CPAs will set baseline and
additionality for PoOA

* In MSW open dumping of waste and/or landfills
will be the common practice

 For industrial wastewater, effluent may be left
untreated as common practice In parts of Asia

 The above practices establish additionality for the
PoOA
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Tool: Demonstration & Assessment
of Additionality - Dumping Practice
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Approved CDM Waste I\/Iethodologie

- Large-scale
- AMO0025. Avoided landfill emissions (methane) from anaerobic

decomposition of organic waste through alternatives, incl
composting

- AM0039. Avoided wastewater / landfill emissions (methane)
from anaerobic decomposition of wastes through co-composting
(anaerobic lagoons/storage tanks) and bio-organic waste (landfills)

- Related Tools
1. Tool for the demonstration and assessment of additionality
2. Tool to determine methane emissions avoided from dumping waste at a
solid waste disposal site
- Small-scale

- AMS-II1.F. Avoidance of methane production from decay of biomass through
composting (< 60,000 tCO.e/vr)




Financial Structuring & Impact Varies b @
Type of Waste Technology

Increased cash flow boosts IRRS

High quality cash flow reduces risk

— OECD - sourced in hard currency ($/€/Yen)

— Investment grade payer

— Eliminate currency convertibility or transfer risk

Projects can borrow against ERPA cash flows OR

Municipal Bond issues can be made with carbon payments
as security
» Well-suited to countries with high liquidity in local currency
 Financing for complete overhaul of waste management

 Advance payment can help finance early stages of
Implementation




What makes LFG projects
Attractive for the CDM?

- All wastes anaerobically decomposed

— Liquid and solid food and agribusiness waste and MSW

— 21 times the price of carbon per ton methane avoided (referred
to as the “methane kick”

» Great potential for community benefits (groundwater
protection, safety, local air quality)

- Baseline and monitoring methodologies relatively
straightforward



Example of Monterrey Il Landfill
Gas to Energy Project

Expected lifetime: 25 years
Total area: 162 ha

Types of waste disposed: household and commercial
waste

Average disposal rate: 800,000 tons/year



Environmental and Social Benefits

Destruction of 2 million tons of CO2e in 10 years

Able to sustain 5.3 MW power plant and produce
58,250,000 kWh of electricity

Able to supply 80% of the street lightning of Monterrey
city

At the price of US$10 per ton of CO2e, annual payments of
US$2 min



LCL Project is Financially Viable with

Carbon Revenues

Amount in US$
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$1,000,000
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OPERATING RESULTS (WITH & WITHOUT CERS)

mm Expected Revenue from CERs

= Net Profit / (Loss) without CER revenue

= Net Profit / (Loss) with CER revenue
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Timing of Carbon Revenues Allows @
for Time to Develop Compost Market
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Waste Programs in CDM Pipeline

POA
Country | Technology Methodology Coordinator
Brazil Methane Capture |Waste Meat Product
from animal Management Company
waste & (AMS 111.D.)
Combustion
Uganda | Municipal waste | Waste National
composting Management | Environmental
(AMS III.F) Agency

*Other Programs in the pipeline (WB-CFU)
*Replication of Lahore Compost across cities(Pakistan)

-Solid Waste Management (Morocco)



Conclusion
Potential for PoA In Asian Cities

» For municipal solid waste, CDM focus has been on
landfill gas recovery (existing disposal sites)

— POoA design estimates need to be adjusted for global
underperformance

- Growing interest in compost to avoid methane
generation, though it is financially challenging

 Ability to replicate waste programs in cities lends itself
to POAS
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