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1. Introduction
1.1. Project Summary
As the second largest city by population in Ecuador, Quito produces 2000 tons of waste per day that is
deposited in the city’s only landfill, El Inga, which is quickly reaching full capacity. In the interest of
extending the useful life of the landfill, the City of Quito actively looked for alternative waste treatment
systems. As over 50% of the waste deposited at El Inga is organic, a composting plant was determined to
be a potential solution as it would divert a significant portion of waste away from the landfill.
In 2016 the city of Quito released a Master Plan for comprehensive Waste Management (el Plan
Maestro). The Plan includes a goal of building a compost plant in the near term and an anaerobic
digester in the long term, as well as reducing waste generation by 5%, and reusing, recycling or treating
25% of waste by 2025. The waste sector alone is responsible for 13% of the city’s emissions, mostly from
the methane emissions the decomposition of this organic waste in the city’s landfill. A composting plant
would help achieve all of these goals by diverting waste from the landfill, extending the lifetime, in
addition to other suitable development co-benefits, including reducing emissions from the waste sector
between 260,000 and 550,000 tons of CO2e over a 40-year period depending on the organic waste
treatment technology used.

1.2. Scope and Objectives
This pre-feasibility study aims to assess the viability of building a composting plant, in the city of Quito,
Ecuador. A composting plant was selected by the City as the preferred solution for organic waste
treatment after thorough analysis of organic waste treatment options such as low- and high-tech
anaerobic digestion. The organic waste for the composting plant will come at an initial stage mainly
from the Mercado Mayorista, the largest open-air market in Quito, and from green waste from
maintenance of the city’s parks and public spaces. The scope of this project includes waste source
separation, transportation to the compost plant, the production of compost and other products
associated with this technology and recovery of degraded areas in the city.
The overall objectives of this study are to determine the technical, economic and environmental viability
of the construction of a composting plant in Quito to divert organic waste away from El Inga landfill.
More specifically, this prefeasibility study aims to:
The objectives of this study are to:
1.
2.
3.
4.
5.

Determine the investments costs of building a composting plant;
Determine the operational costs of running the composting plant;
Determine the potential revenues that can be generated from the composting plant;
Determine the economic feasibility of the composting plant;
Quantify how much emissions can be reduced per year from diverting waste away from the
landfill to be properly handled in a composting plant.
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1.3. Area of Study and Target Population
Ecuador is one of the smallest countries in South America, with a total land area of approximately
250,000 square kilometers and a total population of about 16.3 million people. Located in the central
Andean region, Ecuador encompasses four main geographical regions: the lowlands in the west (la
Costa), the Andean highlands (la Sierra), the Amazon in the eastern part of the country, and Galapagos
Islands. Quito, the capital city, sits in the central Andean region.1
Compared to other countries in Latin America, the urbanization process in Ecuador is a relatively recent
phenomenon and has caused substantial changes at both the national and regional levels. In the past 50
years, the population in urban areas jumped from just over 2 million people to 10.4 million or 64% of
Ecuador's total population.2 Accelerated migration into cities has oftentimes surpassed the cities’
abilities to develop. City infrastructure and public service capacity are being challenged and innovative
and sustainable means of development are needed to keep up with the demands of the growing urban
population. In Quito, this population growth has resulted in the construction of informal settlements
and insufficient infrastructure for collection of municipal solid waste (MSW).3 4
Quito is the country’s second most populous city, with a population of 2.65 million people. Despite
being second in population to Guayaquil, it is the largest city in terms of contribution to national GDP
and is the headquarters of major companies, including TAME, an Ecuadorian airline, and Petroecuador,
one of Latin America’s largest companies. Top industries in Quito’s larger metropolitan area include
textiles, metals and agriculture, with major exports being coffee, sugar, cacao, rice, bananas and palm
oil.
The Municipality of Quito is an autonomous local government according to the Ecuadorian Constitution
and has a special status as the capital of the country. The municipal government has assumed some
decentralized responsibilities such as main urban services such as water and sewage, solid waste, public
transport management, electricity and other public works, health and education services, transport,
environmental policies and control and tourism promotion.5

1.4. Methodology
CCAP conducted a data collection mission to Quito from July 3-6, 2017, with the goal of: gathering data
to characterize the city’s waste management system, conducting site visits and making on the ground
observations, identifying and building relationships with key stakeholders, building support for
participation in the Climate and Clean Air Coalition (CCAC), assessing political will, and identifying
potential areas for CCAC technical assistance. CCAP worked collaboratively with Quito Secretariat of
Environment counterparts to schedule and facilitate the scoping mission. In advance of the trip, CCAP
began by collecting data from publicly available sources. During the mission, data was verified and

1

Quito, Ecuador. Carrion and Vasconez
World Bank. https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?locations=EC
3
Quito, Ecuador. Carrion and Vasconez
4
Moya 2
5
Quito, Ecuador. Carrion and Vasconez
2
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updated based on information obtained during stakeholder meetings and site visits to existing landfills,
waste transfer facilities, composting and recycling plants, and large generators of organic materials.
CCAP conducted meetings with the following private, public, and non-profit players:
 Quito Secretariat of Environment
 Quito Municipal Sanitation Company (EMASEO)
 Quito Integrated Solid Waste Management Company (EMGIRS)
 Ecuador Ministry of Environment
 FEW GmbH
 Mercado Mayorista
 ConQuito
 Quito Hotel Association
 RENAREC – National Waste Picker Association
CCAP conducted site visits to the following waste processing facilities:
 Northern Waste Transfer Station (ET Norte)
 Southern Waste Transfer Station (ET Sur)
 CEGAM (Tumbaco)
 El Inga Landfill
 Landfill gas to energy facility
The data collected was then used to analyze the viability of different organic waste management
alternatives through the EPA’s OrganEcs and SWEET tools. OrganEcs was used to analyze the cost and
economic profitability of alternative management solutions, including several technological
configurations of composting and anaerobic digestion. The SWEET tool was used in conjunction with
OrganEcs to calculate the emissions reduction potential of each technology.
The scenario elaborated for Quito in this study is based on the separate collection of organic waste at
large vegetable & fruit markets foresees the following amounts of organic waste to be collected and
recycled (including an estimation of the percentage on impurities, i.e. the amount of non-compostable
fraction, inside the organic waste collected):



Separate collection of food waste (FW): 100 t/day  36500 TPA; impurities: 5%
Separate collection of green waste (GW): 25 t/day 9125TPA; impurities: 1%

The results of this analysis were presented to city officials on DATE by the Center for Clean Air Policy.
With all the available information, city officials determined that a composting plant would be best fit for
Quito’s specific organic waste management requirements and available resources.
With specialized support from Altereko, an Italian consulting firm, a prefeasibility analysis was
developed for a composting plant in the city of Quito, presenting a conceptual design and economic
evaluation.
8

2. Solid Waste Management in Quito
2.1 Current MSW practices
Until the 2000s, there was no particular attention given to the treatment of the solid waste that was
collected and disposed of in Quito. All the waste produced in the city of Quito was disposed at the
former Zambiza waste dump, with no treatment except for the lime that was used as covered material
to reduce odors. Given the precarious situation, by 2002, the Municipality working alongside a NGO
(Fundación Natura) closed down Zambiza waste dump and the construction of a new landfill, El Inga,
which opened in 2003 and has the latest technology for the integrated management of solid waste.
Quito now produces 2000 tons of solid waste per day, which are disposed of in El Inga Landfill. Nearly
60% of this is organic waste. This organic waste is not separated and ends up decomposing in the
landfill, emitting significant amounts of methane and contributing to climate change. There is a biogas
plant in the landfill which has a total capacity of 5 MW (see section 2.3.3 for more information). Quito
has two transfer stations, one in the north (ET Norte Zambiza) and one in the south (ET Sur). These
stations facilitate and optimize transportation and operation costs. Waste is informally sorted and
transferred to bigger trucks for transportation to El Inga landfill.6
The Municipality of Quito is committed to taking action toward more sustainable solid waste
management. It is a part of the C40 Cities Network and the CCAC Municipal Solid Waste Initiative’s
South America and Mexico City Network for Municipal Solid Waste Management and has been an active
participant in both. In 2016, and with support from CAF, the city released its Master Plan for Integrated
Solid Waste Management, a guiding strategy document for MSW management in Quito.
The Master Plan aims to create a more integrated solid waste management system and accelerate
Quito’s transition from sanitary landfills to alternative waste treatments that use waste as a resource to
produce valuable byproducts, including alternatives such as compost, recyclables, refuses derived fuel
(RDF) and the generation of electricity. The master plan details 10 objectives:
Objective 1
By 2025, Quito aims to achieve a 5% reduction in waste generation through the systematic
application of prevention measures, based on citizen participation and economic activities.
Objective 2
Quito plans to reach 5% of the adult population annually and 33% of students with education
programs and information on sustainable waste management.
Objective 3
By 2025, Quito aims to reuse/recycle 25% of the waste generated.
Objective 4
By 2020, Quito aims to develop and implement an information system on waste generation and
management.
6

CCAP City Assessment
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Objective 5
By 2025, Quito aims to incorporate 50% of the waste pickers by promoting social inclusion in the
waste management processes.
Objective 6
By 2018, Quito aims to create and implement a regulation that focuses on the incorporation of
the contracting policy of the municipality that encourages the use of products manufactured
with recycled and / or reused materials.
Objective 7
By 2025, Quito aims to allocate at least 2% of the waste management budget to promote
Research & Development actions that focuses at eco-design, collection, treatment and use of
waste.
Objective 8
Quito aims to create information and awareness campaigns to promote knowledge of
sustainable waste management practices and the social, economic and environmental
consequences of poor waste management, throughout the plan.
Objective 9
By 2018, Quito aims to establish a Control Plan for the activities derived from the Master Plan
and in accordance with current legislation.7
Objective 10
By 2018, Quito aims to establish a system of fees that guarantees the economic sustainability of
the Waste Management System.

2.2 Institutional Framework and Regulations
Quito’s Secretariat of Environment is responsible for the city’s overall solid waste management policies
and strategies. In addition to the Secretariat, solid waste management, specifically of organics and
operating a composting plant, involves several key actors in Quito:






EMASEO – The Metropolitan Public Sanitation Company of Quito is responsible for waste
collection and public cleanliness. It was created in 1993 to improve the services related to waste
collection and public cleanliness.
EMGIRS – The Metropolitan Public Company of Integrated Management of Solid Waste is
responsible for treatment and final disposal, including operation of El Inga landfill and both
waste transfer stations (ET Norte and ET Sur) and will enter into a partnership with a private
company to operate the proposed compost plant.
EPMMOP – Municipal Mobility and Public Works Company which is responsible for pruning of
the city’s parks and trees.

7

The Master Plan objectives have not been updated as of June 2018. The Secretary of Environment intends to
update the objectives once funding is secured.
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Mercado Mayorista – Quito’s largest outdoor market and the largest potential source of organic
waste, generating an average of 40 tons per day.
ConQuito – Quito’s Economic Promotion Agency. Their Urban Agriculture Program works with
urban and suburban farmers that would be interested in purchasing organic compost.

2.2.1 Solid Waste Policies
The following documents and policies are most relevant to the construction and operation of an organic
waste treatment plant in Quito:
1. Quito Metropolitan Land Use and Development Plan (2015-2025);
2. Metropolitan Ordinance of integrated Solid waste Management in the Metropolitan District of
Quito (No 332);
3. Master Plan for Integrated Waste Management (2016-2025);
4. Organic Code of the Environment (2017), National Assembly of Ecuador;
5. Instruction Manual of the General Regulations to Promote and Regulate Organic-EcologicalBiological Production in Ecuador, Ministry of Agriculture, Livestock, Aquaculture and Fisheries of
the Republic of Ecuador;
6. Agreement 061 Reform Book VI (2015), Ministry of the Environment of the Republic of Ecuador;
7. Incentive Law for Public Private Partnerships and Foreign Investment (2016), National Assembly
of the Republic of Ecuador;
8. Technical Manual for Registration and Control of Fertilizers (2017), Ministry of Agriculture,
Livestock, Aquaculture and Fisheries of the Republic of Ecuador;
9. Resolution 0044 (2017), Ministry of Agriculture, Livestock, Aquaculture and Fisheries of the
Republic of Ecuador;
10. Resolution 0068 (2017), Ministry of Agriculture, Livestock, Aquaculture and Fisheries of the
Republic of Ecuador.
The Master Plan for Integrated Solid Waste Management in the District of Quito creates a strategy for
improved integrated solid waste management over the next 10 years (2016-2025). Beyond the goals and
objectives previously listed, the Plan creates timetables for implementation and highlights the
construction of a compost plant for the management of organic waste as one of the priorities for the
city.
The Environmental Organic Statute, issued by the Government of Ecuador in April 2017, focuses on new
environmental regulations that will come into full effect by the end of 2018. The provisions of the
statute outline regulations to ensure sustainability, conservation, protection and restoration of the
environment. Any project developed in Quito will need to follow these new regulations. The Third Book,
Title V of the statute focuses on waste management regulation and setting new standards for solid nonhazardous waste and for hazardous and special waste. Relevant provisions for waste project
development include the following:



Waste management project development should be based in the waste hierarchy and waste
valorization;
Waste management projects shall promote risk minimization to health and environmental,
including sanitary and phytosanitary measures;
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Waste management projects shall use best technologies available that seek to minimize
environmental impact and impact on human health;
Waste management projects shall encourage the establishment of waste management
standards;
Producers have the responsibility for managing their product or service throughout the
product’s life cycle. This responsibility includes the impacts in the selection of technology, the
production process, the use of the product as well as the treatment and final disposal of the
product;
Project operators have the obligation to prevent, avoid, reduce and eliminate the environmental
impacts and the risks that may generate from the development of the project;
The “polluter pays” regulation dictates that the obligation of reparation and indemnification to
injured parties in case of environmental damage caused by a project and its activities lies with
the polluter;
The Principle of “in dubio pro natura” states that when there is a doubt about the scope of the
legal provision, the most favorable interpretation to the environment and to nature will be
applied.

2.3. Characterization of MSW management
2.3.1. MSW Generation
For the 2016 calendar year, the total municipal solid waste generated and deposited in Quito’s El Inga
Landfill was 709,266.67 tons. This averages out to 1,906.63 tons per day.8 The Table 1 shares statistic on
the waste received broken down by month and by source.
Table 1: Waste Disposal at El Inga Landfill, 2016

8

Waste Stream Analysis from ET Sur. 2016.
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The Figure 1 shows data collected during waste stream analysis tests for the average physical
composition of MSW received at El Sur’s waste separation plant. The composition of MSW generated in
Quito, as illustrated in the chart, is made up of almost 60% organic waste and roughly 40% inorganic
waste.
Figure 1: Average MSW physical composition in Quito

Quito has 30 outdoor markets
that are large generators of
organic waste. They produce
approximately 100 tons per day
which is over 90% organic. The
largest market, Mercado
Mayorista, produces over 40
tons of organic waste per day. In
addition to the outdoor markets,
EPMMOP, the Municipal
Mobility and Public Works
Company which is responsible
for pruning of the city’s parks
and trees, generates 35 tons of
organic green waste per day
from park maintenance.
There is currently no widespread program for source separation of organic waste in Quito. ET Sur has a
waste separation plant that utilizes both mechanical and manual sorting and has a potential capacity of
200 tons processed per day, although these numbers have not been confirmed. However, the plant is
not yet functional and has no set date to open operations due to design errors. The plant is currently
undergoing tests but will probably require a large investment in order to begin full operations.9
2.3.2. Collection and Transportation
EMASEO, Quito’s Municipal Sanitation Company, is responsible for waste collection throughout the city.
It has a total of 270 vehicles in its transportation fleet. Though EMASEO recently purchased new
vehicles, about 50% of the fleet remains old and could be renovated. This would increase emissions
savings and reduce long term costs through improved fuel efficiency. EMASEO currently spends US$
700,000 per year in gas consumption alone through the purchase of 550,000 gallons of diesel fuel. The
company is very interested in using technology to track and monitor their waste collection trucks, and
use the data collected and algorithms to improve route efficiency. They currently spend US$30,000 per
year on a system that does not work very well.

9

Trip report
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Figure 2: EMASEO Waste Collection Vehicles

Source: EMIGIRS-EP 2016 Management Report

EMGIRS, the Metropolitan Public Company of Integrated Management of Solid Waste, is responsible for
treatment and final disposal of waste, including operation of El Inga landfill and both of the city’s waste
transfer stations (ET Norte and ET Sur) in addition to transportation from the two waste transfer stations
to El Inga landfill. The transportation fleet at the southern waste transfer station, ET Sur, is composed of
11 large trucks or tractor trailers that work in two shifts of 10 hours a day. Each can carry a load of
approximately 25 tons. In total, they perform 720 trips to the landfill each month. EMASEO enters ET Sur
about 2,700 times per month with vehicles that have a capacity of 8.3 tons each.
Figure 3: Waste Transfer Stations: ET South (left) and ET North (right)

Source: EMIGIRS-EP 2016 Management Report

The northern waste transfer station (ET Norte)’s transport fleet is composed of 11 large trucks or tractor
trailers, each with a capacity of 25 tons. They work 24 hours a day and complete a total of 1000 trips per
month. EMASEO’s waste collection vehicles enter ET Norte about 3150 times per month.

14

Figure 4: EMGIRS Waste Transportation Vehicles:

Source: EMIGIRS-EP 2016 Management Report

2.3.3. Recycling
In 2017 the municipal Secretariat of Environment developed a new integral waste management program
called “Quito a Reciclar” (Quito to Recycle). This program aims to develop modify behavior and improve
recycling within the larger Quito community. The campaign focuses in educating the population to
achieve a differentiated waste collection.
The Quito a Reciclar program includes three projects for 3 different types of waste to “guarantee an
integrated waste management under the Zero Waste or circular economy concept, with a focus on
participation, citizen co-responsibility and environmental and social responsibility.” The three projects
are:
1. Quito a Reciclar – Recyclables Waste
2. Quito a Reciclar – Special and Hazardous Waste
3. Quito a Reciclar – Organic Waste
For each one of these three projects, the program establishes 5 pillars:
1. Promote the separation of waste at source and conduct correct disposal of recyclable waste;
2. Implement technical and operational strategies to increase the amount of recyclable solid
waste to be recovered in the city;
3. Include formal and informal recyclers in the program to strengthen community;
4. Have a timely provision of the differentiated collection service;
5. Ensure active co-responsibility and citizen participation, as well as the public and private
sector within the value chain of solid waste recycling in the city.
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Figure 5: Recycling separation bins for special and hazardous waste in Quito10

The project Quito a Reciclar – Recyclables Waste has four Centers for Education and Environmental
Management (CEGAMs). The GEGAMs are areas managed by the Municipality of Quito through EMGIRS
to carry out the collection of recyclable materials. These spaces (some have roofs, some do not) are
given to formalized recyclers (“gestores ambientales de menor escala”) to give them a protected and
clean place to work in classifying and compacting those portions of Quito’s waste that can be
commercialized.
Each CEGAM has one manager (often a woman) who is paid by the municipality. The gestores
ambientales are paid based on the divided proceeds of the recycling activity and go directly to the
houses or businesses to collect the source separated materials to be recycled. The profits from the
recycling activity are distributed equally to each of the members of the associations that make up the
CEGAM.
Recyclers can also collect from “clean points” (or puntos limpios in Spanish) throughout the city where
recyclables can be deposited. There were to 500 puntos limpios in Quito but some of them were forced
to be closed as they turned into garbage dumps. However, there are still 295 puntos limpios in operation
throughout the city. It must be noted that the Secretariat of Environment of the municipality of Quito
developed an online application called "Quito a Reciclar" to visualize the different puntos limpios and
other collection points for different types of waste, such a special and hazardous domestic waste.
There are 1500-3000 informal recyclers that operate throughout the city of Quito. They are not allowed
in the El Inga Landfill or the Southern Waste Transfer Station, but they do operate in the Northern
Waste Transfer Station. They are organized in an association called RENAREC, Red Nacional de
Recicladores del Ecuador.
2.3.4. Biogas
Since 2010, the El Inga landfill has been generating biogas. The plant is made up of five generators, two
of which are already in commercial operation and three of which are in the process of being built, that
each average one megawatt (MW) capacity and have a total combined capacity of five MW. With pipes
installed every 30 meters in the landfill, the plant collects 600 m3 of landfill gas per hour, 54% of which is

10

http://quitoareciclar.com/
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methane.11 Peak gas production usually occurs 5-7 years after waste is buried, ensuring longevity of the
biogas plants even if a significant amount of organic waste were to be diverted to a composting plant.12
The plant is managed by a private Spanish company, GasGreen S.A., which injects the electricity directly
into the grid through the San Rafael substation through a 22.8 kV transmission line.
Figure 6: Gas extractors at El Inga13

3. Identification of Problems and Solutions for Organic Waste
Management
3.1.

Problem Identification

The main issue to be addressed in Quito with regards to MSW management is the negative
environmental effects caused by SLCP emissions from the disposal of mixed MSW with a significant
percentage of organic matter to the city’s landfill. The possible alternatives for treating the organic
fraction of MSW are assessed in this chapter.

3.2.

Assessment of available Organic Waste available

The scenario for Quito is based on the separate collection of organic waste at large vegetable and fruit
markets. The amounts are currently estimated to be approximately 31-35 tons per day (TPD). Other
sources of potential organic waste are large producers such as hotels, restaurants, catering sector
(HORECA) and households.
The assessment estimates the following amounts of organic waste will be collected and recycled
(including an estimation of the percentage of impurities, i.e. the amount of non-compostable fraction,
inside the organic waste collected):


Initial separate collection of food waste (FW) from markets: 35 t/day  11,000 tons per annum
(TPA); impurities: 5%

11

Trip report
https://www.atsdr.cdc.gov/HAC/landfill/html/ch2.html
13
http://www.regulacionelectrica.gob.ec/proyecto-de-biogas-relleno-sanitario-el-inga-i-y-ii/
12
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Increased separate collection of food waste (FW) from markets, HORECA and (partial)
households: 100 TPD  31,000 TPA; impurities: 5%
Separate collection of green waste (GW): 25 - 35 TPD 8,000TPA; impurities: 1%

As a general rule of MSW collection schemes, especially recyclable waste:




Bring schemes are based on collection services where waste producer delivers to a container or
a bin serving a large number of producers (from 35 to 400 users). These schemes achieve lower
interception rates and the impurities of the recyclables tend to be higher compared to curbside
schemes.
Curbside schemes equip each producer with a set of bins or containers according to the specific
amounts produced. Waste is collected at the doorstep of each user or producer, thus achieving
higher interception rates and lower impurities of the recyclables compared to bring schemes.

The forecasted impurities are linked to the expected collection schemes for organic waste by dedicated
collection teams or services. Bring schemes would cause larger amounts of impurities (such as stones,
glass, plastics, metals) due to lack of regulation, thus making any recycling step (i.e. composting and
digestion) much more difficult to manage and worsen the quality or the solid outputs (i.e. compost,
digestate). Therefore, it is recommended that both types of organic waste, food waste and green waste,
should be collected with curbside schemes.
The initial scenario foresees a total amount of 20,000 TPA (65TPD) of organic waste (FW 35TPD +
GW30TPD) from separate collection to be recycled, as a starting point for driving the strategy for
reducing SLCPs in Quito and to prove that recycling of organic waste is feasible according to local
economic conditions. This amount could be increased up to 42,000TPA with the development of
separate collection of FW (reaching 100TPD) to be recycled together with the given amounts of GW.
The City of Quito’s Master Plan for Integrated Waste Management, mentioned in Section 2.2, that aims
to create a more integrated solid waste management system that, specifically aims to:



use waste as a resource to produce valuable by-products, including compost, recyclables,
refuses derived fuel (RDF);
reuse/recycle 25% of the waste generated by 2025.

In this case the separate collection and recycling of organic waste, being the largest fraction of MSW,
could contribute significantly to reach the two specific targets mentioned above. Recycling of OFMSW
(the organic fraction of municipal solid waste) should not exclude the MBT option in the scenario of
Quito since, according to the relatively low amounts of organic waste that are forecast by the City
offices to be collected separately, it will be necessary to pre-treat the residual fraction for MSW before
landfilling; the residual fraction of MSW will always contain a significant (and environmentally harmful)
amount of organic matter, even where intensive sorting schemes for organic waste are in place, and
thus there is a need of at least stabilizing the organics before landfill disposal.
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3.3.

Overview of Alternatives for Organic Waste Treatment

The organic faction of MSW (OFMSW) can be:
1. kept in the mixed MSW stream, and then treated in MBT facilities for reducing their
environmental impact and recover some valuable fractions; or
2. source-segregated from households and commercial activities and separately collected for
recycling.
As a standard approach in modern MSW management, both mixed solid waste and residual waste (the
unsorted MSW stream remaining after the implementation of separate collection schemes) are sent to
MBT facilities, combining the mechanical separation of the organic fraction with a biological treatment.
The terms “MBT” and “recycling of organic waste” are sometimes used as synonyms, since both
processes use very similar techniques for the biological treatment of the organic fraction, but they have
to be distinguished in terms of input materials and utilization of the final outputs. While the solid
and liquid outputs of recycling facilities for organic waste (i.e. composting and digestion plant) are
usually used on soil and can have a commercial value as organic fertilizers, a “bio-stabilized output”
produced from mixed solid wastes by an MBT, has significant limitations due to its lower quality that
hampers the possibility to use it for land applications as it often fails to meet the local standards.
Focusing on the recycling options for the OFMSW, there are 2 general approaches, both based on
mature technologies:
1. composting, based on an aerobic treatment;
2. anaerobic digestion, based on an anaerobic treatment of organic waste
The main objective of composting is to turn source-segregated organic waste into compost, a valuable
solid organic fertilizer created by an aerobic process that develops through a double step biological
process (respectively called the “ACT” and “curing” steps) that complies with the most commonly
accepted standards.14 Anaerobic digestion is the process of decomposition of biodegradable materials
under controlled anaerobic conditions, at temperatures suitable for naturally occurring mesophilic or
thermophilic anaerobic bacteria species that convert degradable organic matter into biogas and
digestate. Anaerobic digestion is here meant to be followed by an aerobic curing phase of digestate
which produces a solid output, i.e. compost (from digestate) complying with the same standards of the
compost produced by an entirely aerobic process.
The following specific technological approaches can be evaluated and investigated to recycle the
OFMSW once separately collected:
1) Composting without forced aeration (WOFA), where mechanical turning equipment is used to
regularly provide the process of fresh air;

14

“Manual Técnico para el registro y control de fertilizantes, enmiendas da suelo y productos afines de uso agricola”, issued in
2018 by the ministry of Agriculture of Ecuador reports a specific standard for “organic fertilizers” (chapter 4.9) which can be
considered as technical specifications for compost.
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2) Composting with forced aeration (WFA), where the aerobic conditions are maintained by means
of blowers and pipelines for insufflating air into static piles or windrows;
3) Dry Anaerobic Digestion (AD), followed by composting of the digestate;
4) Wet AD followed by composting of the solid fraction of the digestate.
3.3.1. Mechanical-Biological Treatment (MBT)
Mechanical biological treatment (MBT) is usually designed to recover materials for one or more
purposes and to stabilize the organic fraction of mixed MSW (or the residual waste remaining after
source segregation of MSW), which is to be considered as a pre-treatment option before final disposal
(landfilling).
In its most common layout, an MBT plant includes a mechanical section focusing on the “dry” fractions
(sorting, homogenizing, shredding, pressing, etc.) and a biological section focusing on the putrescible
fraction (which consists of the smaller size fraction of MSW, richer in organic matter), aiming at reducing
and stabilizing its organic content. The biological step can include an aerobic treatment, anaerobic
digestion or both of them.
The practical advantages of treating mixed MSW at an MBT plant, compared to direct disposal into a
landfill, are:





the reduction in volume and weight of the waste treated;
the reduction of the putrescible organic matter content of waste which is also useful for selecting
and recovering dry materials to be sent for recycling (plastics, metals, paper/cardboard, etc.);
and
(possibly) the recovery of: a “compost-like” fraction suitable for certain controlled application,
dry recyclables (plastics, metals, paper/cardboard) and/or a high-calorific mix known as refuse
derived fuel (RDF) suitable for replacing fossil fuels in power stations of cement kilns.

The main goal of MBT in this context is to dispose a pre-treated and bio-stabilized waste into landfills
characterized by lower environmental impacts in the short-term (less attractive to rodents, birds,
insects, etc.) and in the long-term (less GHG and leachate production in landfills).
A generic layout15 and mass balance is proposed in the Figure 7 . The utilization of the stabilized organic
fraction, such as a soil conditioner, may be possible; however, it is subject to certain restrictions. If the
“compost like output” or “bio-stabilized output” is produced from mixed solid wastes by an MBT, the
quality criteria and requirements for land application have to be met according to specific limitations.

15

As reference data for the Illustrative mass-balances of different treatment technologies this report refers to a
facility with a capacity of about 45,000TPA and with a significant amount of FW compared to GW; these amounts
are just an example, but the capacity of the facility reflects those needed for the more ambitious scenarios of both
Quito’s Organic Waste Management.
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Figure 7: Illustrative mass-balance of an MBT process and possible outputs

Based on the intensity of the system and the relatively short duration of the biological step (up to 4-6
weeks, instead of the 8-12 weeks required for OFMSW recycling, the expected space demand of an MBT
facility can range from 0.2 to 0.35 m2 per ton of residual waste treated every year. Compared to
composting, MBT has higher requirements in terms of machinery since several segregating and
conditioning steps could be necessary depending on the final goals of the treatment.
As for the biological phase, it must be stressed that, at least in Europe, aerobic treatments are by far the
most common option, while AD is losing ground mainly due to the limited number of technologies
adoptable on such a heterogeneous and complicated feedstock and because the growth of organic
waste separate collection is making the possibility of recovering biogas from unsorted waste less and
less appealing.
The overall investment costs strongly depend on the goals of the treatment, lower in case of a
composting-like process simply aimed at reducing the organic load and higher in case of mechanical
section strongly oriented at recycling dry fractions, and on the overall throughput capacity, as reported
in Figure 8, referred to a survey on European facilities.
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Figure 8: Indicative CAPEX ranges for MBT facilities depending on the throughput16

3.3.2. Composting
Composting is a natural process performed by micro-organisms and fungi which turn source-segregated
organic waste into a valuable solid organic. This biological process is performed by means of an aerobic
treatment that develops through two steps: The Active Composting Time (ACT) and the curing phase.
The composting process can be summarized in the following stages, each associated with standard
equipment and key issues:
1.
2.
3.
4.
5.

Waste acceptance;
Mechanical pre-treatment;
Biological phase;
Mechanical post-treatment (refining);
Final product (compost) storage.

Composting facilities can accept several different types of source segregated organic waste that can be
divided into two main categories:
1. Putrescible organic waste—high nitrogen concentration, high moisture content, low
permeability to air;
2. Lignin/cellulose based organic waste—high carbon concentration, low moisture content, high
permeability to air.
In principle, the use of source-segregated input waste should allow the production of compost, a humus
rich soil improver which must fall under the standards ("Enmiendas orgánicas") of the cited “Manual
16

This figure and data is obtained from the report “Assessment Of The Options To Improve The Management Of
Bio-Waste In The European Union” conducted by Arcadis/Eunomia for the European Commission. It can be access
here:: http://ec.europa.eu/environment/waste/compost/pdf/ia_biowaste%20-%20final%20report.pdf
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Técnico para el registro y control de fertilizantes, enmiendas de suelo y productos afines de uso
Agricola,” issued in 2018 by the Ministry of Agriculture of Ecuador. Among the parameters not included
in such standards, it should be pointed out that a main topic of concern is the presence of sharp
impurities or physical contaminants, such as plastics, glass and metals, present in separately collected
organic waste due to incorrect sorting by the waste producers as these impurities must be properly
removed before putting the product into consumption.
To allow for the quick degradation of putrescible organic waste, different input materials must be
blended in a mixture, the starting mixture, of easily degradable wet organic substances and structureimproving organic matter. Bulking materials, commonly woody garden waste, are needed to create
structure with adequate porosity for air flow and a high number of pores in the pile when air
conductivity is low. The basic equipment required for pre-treating organic waste is: a shredder for
reducing the size of more bulky and woody organic waste fractions and a mixer for opening the bags
containing food waste and blending it with green waste. An optimal carbon-to-nitrogen (C/N) ratio of
the input mixture should range between 20-35 parts of carbon to 1 part of nitrogen. Composting
microorganisms use the carbon for energy and nitrogen for protein production during the composting
process. The proper balance of these two elements is essential to produce fertile and sweet-smelling
compost.
The biological phase of the composting process can be described and split into two main steps:
1. Active Composting Time (ACT), also known as intensive bio-oxidation, rotting phase, or thermophilic
phase, where the fast degradation of the putrescible organic substances takes place.
2. Curing phase, meant to turn more stable organic compounds into humic substances and of the clayhumus complex. During this phase less draining and oxygenation operations are required compared
to the intensive ACT.
At the end of the biological process, the material known as rough compost must be mechanically refined
to separate compost, the final product, from partially decomposed wood fractions and physical
impurities. To do this, the minimum refining equipment required includes a drum screen (diameter of 8
to 12 mm) which diverts compost, the fine fraction, possibly followed by a gross screening of the
overscreen fraction (diameter of 80 to 120 mm) which allows most of the large impurities to be
diverted, as overscreen fraction. As an alternative to this second step, other technological equipment,
such as wind shifters, can be considered. Wind shifters blow or suck air on the stream of material on a
conveyor belt to divert light fractions from the main stream and into a dedicated chamber.
A general layout for a composting facility with a mass balance calculated on the basis of the throughput
of food waste, the impurities content and the green waste is shown in Figure 9.
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Figure 9: layout and mass balance of a food waste composting process (absolute numbers are expressed in metric TPA)

Composting technologies can be classified according the following categories depending on how the
biological phases are performed:





Intensive/extensive systems: dependent on the specific energy input (the higher, the input, the
more intensive the process);
Open/enclosed systems: dependent on the degree of isolation of the process from the
surrounding territory;
Static/dynamic systems: dependent on the adoption of periodical turnings of the mixture;
Forcedly ventilated/non-ventilated systems: dependent on the prioritized way of supplying
fresh air (through forced ventilation in case of forcedly ventilated systems; by means of natural
diffusion/convection in case of non-ventilated systems).

The main difference between composting WOFA and WFA is that the WOFA process needs the mixture
to be turned periodically (dynamic systems) as the main method to provide the mixture with a fresh
oxygen supply and to remove excess of heat. Conversely, WFA systems rely on forced or passive
ventilation of the piles (static systems), avoiding the disturbance of the microbial environment and the
massive release of odors and dust associated with turning into the surroundings. Dynamic systems on
the other hand can be suitable for ACT steps in which a limited availability of bulking material, which
allows the proper penetration of air in static systems.
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The two composting options, WFA and WOFA, can be compared on the following aspects:
Table 2: Comparison of Composting WFA and WOFA

Category

WFA

WOFA

Footprint

WFA is a more compact option than
WOFA. In this range of throughputs,
one can consider a 25% more space
demand for WOFA.

Considering a WOFA solution based on a
space saving turning equipment (i.e. bridge
self-propelled turners that don’t shift the
piles from their original position), can
reduce the difference down to 10%.

Dependence on bulking agent

WFA is more sensitive to an
adequate presence of bulking
material (i.e. garden waste) than
WOFA, since the success in providing
all the mass with fresh air in a
forcedly ventilated process depends
on the permeability of the piles. The
shortage of Carbon rich materials
will negatively influence the process
kinetics.

In WOFA a limited availability (or quality) of
bulking material can be counterbalanced by
a higher turning frequency. The shortage of
Carbon rich materials will negatively
influence the process kinetics.

Sensitive to impurities content

The composting process is not affected by physical impurities that contaminate food
waste, which can be mechanically removed at the end of the biological step through
a mechanical refining step. In this respect, a biological process based on frequent
mechanical turnings, such as in the WOFA scenario, could bring to a significant
reduction in size of such contaminants as plastic sheets, whose diversion from
compost could become a problem.

Energy Consumption

WFA turnings are replaced by a
forced ventilation by means of fans

Personnel

Less intensive

Environmental Impacts

It is fundamental to put in place all the necessary safeguards aimed at preventing
process water release into the ground; for this reason, all the plant area shall be
paved and provided with water draining and holding systems. Roofing most of the
process sections will translate in lower amounts of leachate produced (due to rain
events) to be managed; leachate will be recirculated on the composting piles in the
ACT step.
The other main potential environmental impact is related to odor generation and
release to the atmosphere during the process; as already mentioned, waste
handling (with loaders, screen and turners) will produce the highest amounts of
odors. For this reason, one can imagine that WFA (mostly based on forced aeration
of piles) will have a lower impact. Since, according to a WFA scenario, the ACT step
would be performed in closed biocells, a further odor reduction option could include
the management of exhaust air extracted from the biocells through a biofiltration

WOFA mainly relies on diesel engines
equipment (grinder for green waste, screen
for compost refining, wheel loaders and,
above all, turning equipment)
More intensive
The intensive piles turning activity will
require 20-25% full time additional workers
than WFA. It is estimated that, according to
the overall throughput and the types of
processes performed, overall workers
(including plant responsible and
administrative staff) will be one employee
for every 4000-5000 tons processed.
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Category

WFA

WOFA

system. Additional CAPEX and OPEX should be estimated, if required
Overall investments

$95/TPA FW
Providing the plant with enclosed
buildings for the reception,
pretreatment and ACT step of the
process would raise CAPEX up to a
budgetary cost around $185/TPA
17
FW.

$80/TPA
Providing the plant with enclosed buildings
for the reception, pretreatment and ACT
step of the process would raise CAPEX up to
18
a budgetary cost around $160/TPA FW.

Process control is mainly based on the
periodical monitoring of parameters
such as temperature and moisture
content of the piles, and subsequent
feedback actions—moistening, air
supply fine tuning, etc.

Undoubtedly, WFA allows a better
control of the process, since static
piles can be provided with “in
continuous” monitoring systems,
and the supply of air can be finely
regulated increasing and decreasing
the power of the fans.

WOFA is based on regular turning activities
(necessary to provide oxygen to the mass)
and possibly manual parameters
monitoring, without the possibility of a fine
control. Therefore, there is a better chance
to prevent process failures, which can lead
to final products unsuitable to be put into
the market and to be reprocessed or
disposed.

3.3.3. Anaerobic Digestion
Anaerobic Digestion (AD) is a natural process performed under controlled conditions by microorganisms which turn organic waste into biogas, a mixture of methane (50-65%), CO2 (35-50%) and
other gases in traces. The specific production of biogas and its composition depend on several aspects,
ranging from organic waste composition to the technology features and performances.
Over the years, investigations and practical experience with AD on a broad range of organic feedstock
have spurred the development of different available technologies. The main distinctions among
different technologies and process typologies are in the conditions in which the organic matter is
anaerobically degraded and, above all, the dry matter content of the ingestate, the mixture entering
into the anaerobic reactor, and the process temperature.
As far as the dry matter content is concerned, AD technologies can be divided in the following main
groups:



Wet digestion, where the ingestate shall have a dry matter content lower than 10%; and
Dry digestion, where the ingestate shall have a dry matter content higher than 20%.

As for the temperature at which the anaerobic process is performed, mesophilic (average temperature
38-40°C) and thermophilic processes (average temperature 52-55°C) are the most commonly used at
industrial scale. Thermophilic reactors can achieve higher biogas productions, although maintaining a
proper process balance can be harder and more expensive.

17
18

Estimation based on European unitary costs (€/TPA of Food Waste)
Estimation based on European unitary costs (€/TPA of Food Waste)
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Reactors loading systems further define the categories of batch processes, and continuous processes.
While in continuous processes the digesters are periodically, daily or every few hours, fed with a given
amount of ingestate, and an equal amount of digestate is withdrawn, in batch processes a reactor is fed
with a batch of ingestate, and completely emptied after 3-4 weeks at the end of the AD process. If batch
technologies are considered easier to manage, a higher specific biogas production is generally produced
by continuous processes, where microbial kinetics is constantly kept at optimal conditions. This report
considers the two combined options of “wet-continuous” and “dry-batch” systems, both carried out in
mesophilic conditions. Wet-continuous and dry-batch systems in mesophilic conditions are the most
common systems. Wet- continuous systems are the most common worldwide and dry-batch are the
most robust systems (among the AD technologies), and thus relatively cheap and easy to manage.
Dry-continuous processes have been chosen because they are quite similar to wet processes; likewise,
thermophilic processes are not considered because this is an option scarcely adopted by dry-batch
technologies. It is extremely difficult to pre-heat a solid-state material in a system – as the dry-batch one
– in which the mixture is loaded in the reactor by means of wheel loaders which make it impossible to
expose waste to a pre-heating system. This process is further complicated because it is difficult to keep
waste inside the reactors warm, because the heat penetrates from the walls to the core of the mass,
depriving the system of any means for mixing waste inside the reactors.
The AD process can be split in the following steps, each associated to standard equipment and key
issues:
1.
2.
3.
4.
5.
6.

Waste acceptance;
Mechanical pre-treatment;
biological anaerobic phase;
Mechanical post-treatment (refining);
(possible) biological aerobic post-treatment of digestate;
Final product (digestate and/or compost).

The illustrative layout and possible mass balance for a wet AD and a dry-batch AD are shown in Figure 10
and in Figure 11. Mass balances fit a food waste input of 36,500 TPA as a reference throughput. The
amount of green waste required is different in the two scenarios, dependent upon the specific demands
of each technology, and will be discussed further on in the report.
In both scenarios, solid digestate is further treated aerobically for compost production, an option
strongly recommended in order to produce an acceptable product for local markets, a necessary step for
dry-batch AD, in which digestate is still contaminated with all the physical impurities affecting the
incoming waste that can only be removed after a proper drying step. Liquid fraction from digestate
separation in excess of the process needs should be considered as a cost, becoming a potential revenue
only in the case of the development of a specific market.
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Figure 10: layout and mass balance of a food waste wet AD process, including the post-composting of digestate (absolute
numbers are expressed in metric tons per year)

Figure 11: layout and mass balance of a food waste dry-batch AD process, including the post-composting of digestate
(absolute numbers are expressed in metric tons per year)
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Biogas can be converted through a combined heat and power (CHP) system into electricity (35-40% of
the calorific value) and heat (40-45% of the calorific value), depending on the potential users and
commercial possibilities.
The mechanical pre-treatment step includes a number of operations which are strictly connected with
the specific AD technology chosen including the following possible layouts:
Layout A- Bag opening, screening, hydro-pulping/centrifugation/pressing, all aimed at the
removal of low density inert fractions
Layout B- Shredding, screening, ferrous-metal removing, densimetric separation, dilution
through screw mixer
Layout C- shredding, opening bags, mixing with digestate (10 to 50% by weight)
Layout A is mainly used for wet digestion processes and the layout C for dry-batch processes performed
in biocell-shaped reactors, while the layout B is mainly suitable for dry or semi-dry continuous anaerobic
digesters. In order to compare wet- and dry-AD, it must be stressed that wet-AD is much more sensitive
to impurities inside organic waste, since most of the impurities that are not removed from waste before
the biological process are likely to be trapped either at the bottom of the digester or to float on its
surface, progressively clogging up the reactor and requiring expensive extraordinary maintenance
activities. On the other hand, the dry-batch process is virtually indifferent to impurities content, since
reactors are emptied and cleaned at the end of each biological cycle. At the end of the anaerobic step, a
partial recirculation of digestate inside the digester is often required by the specific technologies
adopted, to:




Contribute to waste dilution and reduce the demand of fresh water (especially in wet-AD);
Inoculate waste with a pre-adapted pool of microorganisms in order to speed up the
fermentation rate (both in dry and wet-AD); and
Pre-heat ingestate (especially in wet-AD).

Digestate recirculation takes place by means of pipelines in wet technologies while dry-batch
technologies utilize simple wheel loaders to mix fresh waste with digestate removed from the
fermentation reactors.
The solid digestate extracted from dry-batch AD digesters, or the de-watered solid digestate recovered
by means of centrifugation of digestate from wet AD, consists of a relatively “dry” material (20-30% dry
matter content) which holds nitrogen and Chemical Oxygen Demand (COD) concentrations comparable
with digestate. Unless a pre-pasteurization unit is installed prior to organic waste digestion there may
still be pathogen concerns. It is therefore necessary to consider a post-composting step of the digestate
solid fraction which, owing to the strong reduction in putrescible organic compounds incurred during
the anaerobic reactor, can be completed in 4-6 weeks (a shorter period than plain composting). The
goals of the post-composting step for both dry and wet AD are:
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The reduction of moisture content, due to the heat production from aerobic oxidation of organic
matter and subsequent evaporation of water in excess;
The reduction of free mineral nitrogen concentration, by a combined action of ammonia
evaporation and its turning into an organic form due to microbial actions;
The mass sanitization, due to the production of biogenic heat and the increase of temperature
over 55-60°C for several days;
The production of a solid product (compost) suitable for a wide market (direct application on
agricultural soil, horticulture, gardening, domestic applications, etc.).

A qualitative comparison between wet and dry-batch AD technologies is summarized in the following
table:
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Table 3: Main pros and cons of wet and dry-batch systems

PROS

Criterion
Wet
Proven, with much
knowledge on
biological process
management

Dry-batch
Very simple and
robust

Technological

No need of mixing
devices inside the
reactors

liquid waste streams
can be co-digestion
with solid waste
streams

Economic and
Environmental

Biological

dilution of
compounds toxic to
the micro-organisms

Low costs of
pumping and mixing
equipment, easily
available on the
market

Not affected by light
and heavy impurities
contaminating waste
Lower intensive and
cheaper
pretreatments
Adapted to high
organic loads
Process failures
affect single cycles
only and can be
promptly managed
Generally cheap
technologies

No fresh water
required

CONS
Wet
Possible ingestate
short-circuits inside the
reactors (Retention
Times not guaranteed
for all the material)
Possible separation
and segregation of
floating or sedimenting
inerts inside the
reactors
Mechanical parts wear
due to sand and other
inerts dissolved in the
reactor
Intensive pretreatment operations
generally required
Loss of organic matter
during the pretreatment step
Strongly sensitive to
high (or variable)
organic loads

Dry-batch
Higher need of bulking
agents (green waste)

Higher CAPEX,
especially for pretreatment and
digesters
Higher liquid outputs
to be managed

Higher footprint

Loading and unloading
phases must be carefully
approached, due to potential
explosion risks associated to
methane pockets put in
contact with oxygen
Lower biogas yields

Scarce possibility of diluting
toxic compounds

19

Elaboration based on data from the report “Digestione anaerobica della frazione organica dei rifiuti solidi.
Aspetti fondamentali, progettuali, gestionali, di impatto ambientale ed integrazione con la depurazione delle
acque reflue” conducted by APAT in 2005.
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The main elements of comparison are further detailed below, and refer to the entire process (including
digestate post-treatment):
Table 4: Comparison of Wet AD and Dry-batch AD

Category
Footprint

Wet AD
1.8ha for a wet AD in this case,
for a 36,500 TPA FW throughput

Dry-batch AD
2.3ha for a dry-batch in
this case, for a 36,500
TPA FW throughput

Wet AD is a more compact
option than dry-batch, due to
the fact that the anaerobic
digesters are more developed in
height and that solid digestate
to be composted is lesser than
the one produced in dry-batch
systems.
Biogas production

3

130 Nm /TPA yield for wet
systems

110 Nm3/TPA yield for
dry-batch systems

Wet AD is considered as higher
performing than dry-batch.
Composting Step

More demanding
In general, wet AD is recognized
as being less demanding than
dry-batch AD, since:



Energy Consumption

lower amount of solid
digestate are produced;
lower amounts of green
waste are needed;

digestate tends to be
biologically more stable, due to
the higher organic matter
degradation during the
anaerobic phase; therefore,
composting is expected to
require a lower duration and a
less demanding process control.
Wet AD requires electric energy
(i.e. pre-treatments, ingestate
mixing inside the reactors,
digestate separation, etc.). It
must be stressed that electricity
can be produced inside the

Dry-batch AD mainly
relies on diesel engines
equipment (grinder for
green waste, screen for
compost refining, wheel
loaders)
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Category

Liquid waste disposal
This is a crucial aspect to be considered
in the comparison between the two
scenarios. Liquids (rich in Nitrogen and
with a high COD) can be treated in a
waste water treatment plant; their
accessibility (and possible unitary
treatment costs must carefully be
considered with respect to local
conditions). The possibility to consider
such liquids as a valuable output of the
plant (as a liquid fertilizer) can be
considered, even though their suitability
of being considered as a fertilizer are
disputable.
Environmental Impact

Wet AD
plant through the exploitation
of the biogas generated during
the anaerobic digestion phase.
The nature of wet systems
allows for the production of a
large amount of liquid digestate
(roughly 70% of food waste
treated) which cannot be
recirculated inside the plant.

Dry-batch AD

Smaller footprint, more liquid
digestate to be disposed of,
higher biogas production

Larger footprint, less
liquid digestate to be
disposed of, lower biogas
production
$340-410/TPA FW

$460 – 530/TPA FW

The nature of dry-batch
systems allows for the
production of a
reasonable amount of
liquid digestate (roughly
20% of food waste
treated) which cannot be
recirculated inside the
plant.

Overall investment
*the expected CAPEX, including a CHP
unit for the generation of electricity and
heat from biogas
Process control

3.4.

Anaerobic digestion, both wet and dry, requires a careful
process control depending on the indications of the
technology provider; whichever technology is chosen, it
must be stressed that the process will require a higher
degree of knowledge and awareness than plain composting.

Proposal and Justification

In order to make a decision on the technological option for the recycling of organic waste is fundamental
to take into account the complexity of the different waste treatment technologies presented. This
complexity is assessed at a qualitative level and refers to the knowledge that facilities managers need
for getting the expected performances of the plants and the difficulties in terms of process-failures
deriving from treating a waste that can have significant amounts of impurities, in case of recycling, and a
sharp change of composition during the time both for MBT and recycling facilities.
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It should also be noted that the more CAPEX intensive a facility becomes, the more the economical
break-even point will depend on reaching the expected income from selling products such as compost,
digestate, biogas and energy. This significantly undermines the sustainability of more cost-intensive
solution such as AD, if the forecasted scenario about the energetic valorization is not fulfilled.
Table 5: Qualitative evaluation of the different recycling (and residual waste treatment) scenarios considered

Type of technology

Level of technological
complexity

Need of dedicated
machinery or
equipment

Sensitivity to impurities in
organic waste

Composting WOFA
Composting WFA
Dry-AD
Wet-AD
MBT (aerobic)

Low
Low
Medium
Very high
High

Low
Low
Medium
High
Very high

Medium
Low
Low
High
None

The following table compares the four treatment options for recycling the specific types of organic
waste and that are expected to be sorted in the City of Quito, the complexity of managing the facility, in
terms of skills and know-how, and the investments in terms of CAPEX per ton of capacity.
Table 6: Qualitative evaluation of the different technological options for recycling organics in Quito

Technology

Compatibility with
organic waste availability
Good ( preferable to WFA
is there is lack of
structuring material)

Complexity of process
management
Low

CAPEX

Composting WFA

Good (if sufficient
structuring material
available for mixing with
FW)

Low

Low – open
air

AD-wet (& postcomposting)

Good (high amounts of
fresh food waste)

High

High

AD-dry (& postcomposting)

Good (high amounts of
fresh food waste)

Medium

High (but
lower the
wet AD)

Composting WOFA

Low – open
air

For recycling organics in the case of Quito, composting will be certainly the simplest option, both in
terms of the complexity for managing the process and if the CAPEX cost needs to be minimized.
Considering the type of organic waste, the daily amounts and the possible location of the site, the
following solution for developing a composting facility can be considered:
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An extensive system, with a technology in which aeration is mainly provided by mechanical
turning (WOFA) of the mixture or with ventilated windrows (WFA); or
An open system, where the process steps are mostly carried out outdoor or simply under a roof.
Typical open systems are represented by aerated static piles and turned windrows.

Both WOFA and WFA composting can minimize CAPEX through a simplified plant design and in the
absence of buildings and related infrastructures aimed at the reduction of environmental impact and at
the prevention of adverse weather implications. Nevertheless, unless a favorable odor dispersion model
can be provided for a given site, settled at least 1.000 m far from possible downwind sensitive
receptors/ urban settlements, it is strongly recommended to adopt an enclosed system at least for the
ACT step.
Considering the relatively high amount of green-waste and structuring materials currently available (i.e.
up to 35 TPD), for the initial scenario that recycles 70TPD (50% FW) a preference should be given to a
technical solution of composting with forced aeration.
In a more ambitious scenario, once the amounts of FW increase up to 100TPD, there may be a shortage
of GW (30/35TPD) compared to FW. While continuing with composting with forced aeration would still
be technically feasible, if energetic exploitation of organic waste (biogas for electricity production) is
prioritized and economically viable, dry-AD seems the most optimal solution considering that the
handling of waste is based on more simple technologies and equipment that are already in use such as
wheel-loaders. Dry-AD also minimizes the amounts of process-water that needs to be disposed
minimizing the need for a dedicated wastewater facility. The final organic output is a solid (compost)
that can be used/marketed locally, stored, put in bags or blended with other soil making materials.
3.4.1. Proposal
Different recycling facilities for organic waste are suggested based on several factors including: total
amounts of organic waste that can be collected separately at source (i.e. from large producers such as
markets, HO.RE.CA. sector and from households); the available green waste, that is necessary as a
bulking agent for the composting process; and the cost of electricity.
Based on this assessment, the most viable technical option suggested for recycling organic waste in
Quito would be composting if the collection scheme is able to divert about 20000-40000TPA in the short
and medium term. In the long-term, dry anaerobic digestion could be considered depending on how the
economics evolve. Table 7 shows the organic waste treatment facilities suggested:
Table 7: Annual capacity (TPA) and daily capacity (TPD) of the suitable technologies selected

Treatment Technologies
Composting with forced aeration (short term)
Composting with forced aeration (long term)
Dry Anaerobic Digestion with post-composting

Plant Capacity
TPD
65
130
More than 130

TPA
20,000
40,000
More than 40,000

34

It should be noted that anaerobic digestion is recommended as a long-term solution for organic waste
management based on several factors. Analysis of current conditions reveals that an AD plant now is not
feasible. The two main factors to determine viability are the availability of separated organic waste and
the cost of electricity. This report has determined 130 TPD of organic waste would fulfil the requirement
for feedstock for an AD plant in Quito. However, current electricity prices in Quito are not high enough
to sustain an AD plant. A feed-in-tariff or renewable energy subsidy would make an AD plant more
financially viable but further analysis into this specific topic must be done before the development of an
AD plant can be specifically considered. As electricity prices are volatile, analysis of future conditions
must also be done in order to determine the financial viability of an AD plant.
The next section presents the conceptual designs for the different composting plants considered in the
short and medium term are presented, and for a potential AD plant that could be considered in the long
term. The different organic waste treatment options are assessed by describing the basic configuration
and layout of each facility according to the capacity considered, including the different operating steps.
Additionally, section 5 assesses the CAPEX and OPEX so to have a clear economical assessment, allowing
for sensitivity analysis and adaptable to local unitary cost for labor and energy. The economic evaluation
focuses exclusively in the composting facilities, detailing the different revenues expected according to
the data, assessment and evaluation available for each case. If the municipality would like to pursue the
option of an AD project in the future, a specific technical and economic assessment should be conducted
then.

4. Conceptual Design
4.1. Composting Plant
There are some common assumptions for the layout and the design of the composting facilities with
forced aeration.
The composting facility is divided into 6 operating steps, associated to distinct areas of the plant and
which are:
1. Access to the facility with a weighbridge or at least a clear identification of the vehicle, volume
and type of organic waste delivered; discharge/dumping area for the fresh organic waste
delivered at the facility;
2. A pre-treatment area where FW is exposed (i.e. separated from the bags) blended in a mixture
with bulking materials (GW and overscreen material as described in point 5);
3. Active Composting Treatment (ACT), where intensive biological reactions, associated to a huge
heat production, oxidize the most putrescible fraction of FW;
4. Maturation or Curing of the Compost, a biological phase characterized by slower reactions
mainly aimed at the rearrangement of the remaining organic matter in complex compounds;
5. Compost refining, based on the screening of the material at the end of the curing phase, which
separates a fine fraction (final compost) from a coarse fraction including contraries (i.e. plastic
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bags, glass bottles, metal cans, etc.) and the bulking agent (the overscreen material) to be
recirculated in the composting process;
6. Area for storage (and marketing) of compost.
The more odor-intensive steps are the followings: 1; 2 and 3. Considering the current costs for disposing
MSW at landfills, in order to keep the CAPEX low and the overall OPEX competitive with such option,
there will be for these three operating steps no enclosed building kept under negative pressure with the
treatment of exhaust air. The mitigation of odor dispersion from the facility will be based mainly on the
choice of a suitable location of each plant and on a correct process management.
To prevent the leaching of process water into the soil and to collect rain water the pavement needs to
be sealed by paving a concrete floor for the areas of the following operating steps: 1; 2; 3. All processed
water and the first flush rainwater will be collected and stored in a tank or water basin.
Handling and movement of organic waste inside the facility will be done by using wheel loaders with a
shovel of approx. 3-4 m3 waste loading capacity.
4.1.1. Conceptual design – Composting facility with forced aeration and treatment capacity
of 20,000-40,000 TPA
In case of a composting facility WFA with a treatment capacity of up to 20000TPA (or 65TPD) and based
on the layout of Figure 12, the following list describes the type of equipment and machinery needed to
perform each of the treatment steps; this equipment is also included in the assessment of the CAPEX
costs.










FW and GW reception: the received FW and GW are weighted using a weighbridge.
Tipping area for FW: covered area provided with a New-Jersey wall (in order to facilitate wheel
loader activity) with a storage capacity equivalent to at least 3 days of input.
Tipping area for GW: this type of organic waste is received on a tipping area without specific
limits of storage capacity (15 days can guarantee an adequate reserve of material in case of
periodical shortage).
GW shredding: is shredded to reduce large size branches and increase the contact surface for its
interaction with FW. The ideal machine is a hammer mill; according to the inputs foreseen the
working capacity should be in the range of 30 m3/h, 8h/day and work min. 2 days/week.
FW pretreatment: FW undergoes a bag-opening step, followed by mixing with shredded GW
and overscreen material. The two steps can by means of a screw mixer provided with cogged
screws. Required Equipment: Screw mixer (i.e. a double horizontal screw mixer, working
capacity 50-60m3/h, 3h/day).
ACT: The mixture of FW, GW and overscreen is put in vessels (biocells made of concrete of
steel), each equipped with a vented grid floor and an independent fan to guarantee the
ventilation of the biomass, probes for Temperature assessment, software for the guided fan
speed control; this equipment is generally provided by the biocells technology provider. The
current plant design utilizes n° 6 biocells required for 20.000 TPA fresh FW+GW),
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Curing: after 25-28 days of ACT, the material is moved from the biocells to the curing area; the
material is shaped in windrows (estimation of 8 required) for a 30-day curing step on a vented
floor. After this phase, a final curing period on passive windrows (estimation of 6 required) will
last at least 30-35 days, with a single turning by means of a wheel loader after 15 days.
Screening and Refining: After completing the curing step, the biological treatment of organic
waste is over, and the material (rough compost) is stabilized and sanitized. The “rough compost”
is screened at 10-12mm obtaining compost (i.e. the fine fraction from the under-sieve) and a
bulk fraction made of woody residues (i.e. the overscreen); the latter can be recirculated as a
bulking agent in the pretreatment phase, provided that there is a low content of physical
impurities such as plastics, and glass. Possibly, in order to increase the quality of the overscreen
fraction, plastics can be removed through an air classifier. The equipment needed for this step
is:
o Drum screen (10-12mm holes, 30 m3/h capacity, 6h/day, 6 days per week)
o Air classifier (20m3/h, 6h/day, 3-4 days per week)
Storage: the storage area for the finished compost will either be covered or open air; compost
needs to be stored in separate windrows, or at least in a manner that correctly identifies the
different lots of production within the same windrow. The storage area should be able to store
up to 1,500 tons of compost at a max height of 3m.

When forecasting an increase of separate collection of FW in Quito, the throughput capacity can be
upgraded to 40,000 TPA (see Figure 13). In this case, the implementation of a composting facility in two
steps can be envisaged and the initial 20,000TPA facility should be planned with the following prerequisites:





Overall footprint adequate for the final 40,000TPA facility
Tipping, pretreatment and refining area adequate for the final 40,000TPA facility
ACT, curing and storage areas adequate for the 20,000TPA, each coupled with a free space for the
implementation
Equipment adequate for the 40,000TPA (apart from the wheel loaders), which can be 2 at the
beginning, and 3-4 after the increase of throughput

By increasing the capacity from an existing technology also the approach (i.e. WFA) is maintained, so to
guaranty a better control of odor emissions from the ACT process, since turning of the biomass can be
avoided/reduced compared to a solution using a turner.
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Figure 12: layout and mass balance of a food waste composting process – 20,000TPA

Figure 13: Layout and mass balance of a food waste composting process – 40,000TPA
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4.2. Anaerobic Digestion Plant (long term)
The following assumptions are considered for the layout and the design of a facilities recycling organic
waste that included both anaerobic digestion (AD) and composting (C), known as AD+C, of the output
from the digestion step.
The development of a combined AD+C treatment facility for recycling of organic waste has some design
assumption similar to those of the composting facilities, which are:




Mitigation of odor emissions from the facility will be based mainly on choosing the optimal
location and on the correct process management. In order to keep CAPEX low, considering
current cost for disposing MSW at landfills, there will be no enclosed building kept in
depressurization with treatment of exhausted air.
Most areas of the facility need a concrete floor to prevent leaching of processed water into the
soil and to collect rain water; these areas will be, at minimum:
o the tipping area for the fresh organic waste (FW+GW) delivered at the facility;
o the pre-treatment area for mixing fresh organic waste with digestate before the AD
process;
o the area of the AD step;
o the area of the composting step (at least the first 30-day phase); and
o the area for compost refining.

Due to these specifications, all processed water and the first flush rainwater will be collected and stored
in a tank/water basin.


The areas for the following operating steps need to be kept under-roof:
o tipping area for the fresh FW and GW;
o pre-treatment area;
o compost refining area; and
o compost storage area.

Handling and movement of organic waste inside the facility will be done using wheel loaders (estimation
of 3 required) with a shovel of approx. 3-4 m3 waste loading capacity.
The layout of an AD+C facility treating both FW and GW are shown in the Figure 14, referred to a facility
of 110 TPD of FW and 20 TPD of GW; the layout considers a scenario with a minimum amount of GW
available.
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Figure 14: layout and mass balance of a combined AD+C plant for food waste – 40000TPA

4.2.1. Conceptual design – Dry-batch AD facility
In case of a Dry-batch AD facility with a treatment capacity of up to 40,000 of FW+GW (i.e. 130TPD) and
based on the layout of Figure 14, the following list details the type of equipment and machinery that is
needed to perform each of the treatment steps; these devices will then be included in the assessment of
the CAPEX costs.








FW and GW reception: the received FW and GW are weighted using a weighbridge.
Tipping area for FW: covered area provided with a New-Jersey wall (in order to facilitate wheel
loader activity); this area needs to be capable to store the equivalent of up to 3 days of input.
Tipping area for GW: this type of organic waste is received on a tipping area without specific
limits of storage capacity (15 days can guarantee an adequate reserve of material in case of
periodical shortage).
GW shredding: GW is shredded in order to reduce large size branches and increase the contact
surface for its interaction with FW. The ideal machinery is a hammer mill; according to the
analyzed inputs the working capacity should be in the range of 30 m3/h, 4h/day and work a
minimum of 2 days per week.
FW pretreatment: FW undergoes a bag-opening step, followed by a step in which it is mixed
with digestate and shredded GW; the exact mixture depends on each technology provider. This
report chooses a balance approach where digestate is 50% recirculated, while FW and the
bulking agent (i.e. GW and overscreen) are mixed in a 10:1 ratio.
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Required equipment: Screw mixer (i.e. a double horizontal screw mixer, working capacity 5060m3/h, 4-6h/day)
AD: the mixture is introduced in anaerobic concrete vessels (biocells) (estimation of 11 required
for about 40,000 TPA fresh FW+GW); anaerobic digestion is performed for 28 days under
mesophilic conditions (37-42°C).
Required equipment: a set of 11 biocells, the pipeline network to regulate the temperature of
each biocell, the capitation and recirculation of leachate/process liquids, and the capitation and
recirculation of the biogas; the biocells equipment also includes the devices needed to
continuously monitor the relevant process parameters (i.e. T, CH4%, O2%, etc.) and the
software needed to control the process, including the capitation and storage of biogas.
Digestate separation: after anaerobic digestion, the material (digestate) is extracted from the
anaerobic vessels by wheel-loader and 50% is separated and recirculated in the same vessels as
the inoculant for fresh organic waste; the remaining 50% is mixed with fresh GW and overscreen
(acting as a bulking agent) to prepare the input mixture for the composting step.
Digestate composting step (ACT phase): the input mixture, made up of digestate, GW and
overscreen, is tipped on an area with a vented concrete floor; the material is shaped in
windrows (estimation of 16 windrows required) and treated for about 25-30 days.
Required equipment: vented grid floor and fans to guarantee the ventilation of the biomass,
probes for the temperature assessment, and software for fan speed control.
Digestate composting step (curing phase): after completing the ACT, the material is moved to a
curing area provided with a concrete pavement; the material is re-shaped in smaller windrows
(estimation of 18 required) and treated with passive aeration (possibly turned once in the
middle of the curing phase by means of a wheel loader) for at least 30-35 days
Screening and Refining: After completing the curing step, the biological treatment of organic
waste is completed, and the material (rough compost) is stabilized and sanitized. The “rough
compost” is screened at 10-12mm producing compost (i.e. the fine fraction from the undersieve) and a bulk fraction made of woody residues (i.e. the overscreen); the latter can be
recirculated as a bulking agent in the pretreatment phase, provided that there is a low content
of physical impurities such as plastics, and glass. In order to increase the quality of the
overscreen fraction, plastics can be removed through an air classifier.
Required equipment: Drum screen (10-12mm holes, 30 m3/h capacity, 6h/day), Air classifier (1520m3/h, 6h/day)
Storage: the storage area of the finished compost will either be covered or open air; compost
needs to be stored in separate windrows, or at least in a manner that correctly identifies the
different lots of production within the same windrow. The storage area should be able to store
up to 2,500 tons of compost at a max height of 3m.
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5. Economic Evaluation
5.1.Capital Costs Analysis
Based on the size of the composting facility foreseen the CAPEX is quantified in terms of unitary cost in
U.S. dollars per ton of treatment capacity. These costs do not include the expenditure for land purchase,
for obtaining licensing and authorizations from local authorities and for the executive planning of the
facilities.
The CAPEX cost for facility of 20,000 TPA (FW=55% of the total input) with forced aeration are about
$2.86 million. Equipment cost account for 76% of the total CAPEX. The CAPEX per ton of waste is shown
in Table 8 and the investment cost. The total land needed to develop the composting facility is about
15,000 m2 which should be paved with concrete for the aforementioned reason.
Table 8: CAPEX for the development of a composting facility with forced aeration for 20,000 TPA (55% FW)

Civil Works and Equipment
Civil works:
Land preparation
Water collection system
Fence
Pavements (including grid floor for ACT and 1st curing step)
roof (Reception, ACT, compost storage)
Offices
Equipment:
Process control equipment
Electric system
Weighing bridge
GW shredder
Mixer
Biocells (ACT)
Fans (for ACT and curing)
Drum screen
Air classifier
Wheel loaders

Items

$/ton

35

30 m3/h
50-60m3/h
8
10-12mm
20m3/h
2
Total

108

143

In the case of a larger facility with about 40000TPA (FW=75% of the total input) with forced aeration the
land required is about 20,000m2. The CAPEX costs are about $3.96 million, and the equipment cost
account for 52% of the total CAPEX. The CAPEX per ton of waste is shown in Table 9.
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Table 9: CAPEX for the development of a composting facility with forced aeration for 40,000 TPA (75% FW)

Items
Civil works:
Land preparation
Water collection system
Fence
Pavements (including grid floor for ACT and 1st curing step)
Roof (Reception, ACT, compost storage)
Offices
Equipment:
Process control equipment
Electric system
Weighing bridge
GW shredder
Mixer
Biocells (ACT)
Fans (for ACT and curing)
Drum screen
Air classifier
Wheel loaders

$/ton

24

1
1
30 m3/h
50-60m3/h
16
10-12mm
20m3/h
3
Total

75

99

5.2. Operational Cost Analysis (OPEX)
Based on the size of the composting facility foreseen OPEX costs are quantified by estimating the main
expenditures for:





Maintenance and general management costs;
Personnel costs;
Energy and purchase of materials; and
Disposal of rejects.

The revenues considered include:



The gate fees distinguishing the specific fee for GW and for FW; and
The sale of compost.

All cost and revenue assumptions are based on unitary data from the municipality, where these data are
available. The data are summarized in Table 10 and Table 11 below.
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Table 10: Unit costs considered for calculating the OPEX cost of the facilities

Cost item
PERSONNEL
Plant Manager/Director
Administrative staff
Workers
MATERIAL/ENERGY
Electricity
Diesel fuel
Fresh water
REJECTS
Solid rejects disposal
Liquid rejects disposal

Quantity

Unit

42365
25000
7957

$/man/year
$/man/year
$/man/year

0.08
0.28
-

$/kWh
$/L
$/L

10.00
10.00

$/t
$/m3

Table 11: Unit revenues considered for calculating the OPEX cost of the facilities

Revenues item
PRODUCTS
Compost selling - bulk
Electricity selling

Quantity

Unit

15.00
0.04

$/ton
$/kWh

The OPEX cost for a for a composting facility with forced aeration with a total treatment capacity of
20,000 TPA and with an amount of food waste accounting for about 55% of the total input capacity is
shown in Table 12.
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Table 12: OPEX for a composting facility with forced aeration – 20,000 TPA (55% FW)

Operational costs

OPERATIONS AND MAINTENANCE
Maintenance civil works
Maintenance equipment
Analyses
General expenditure, insurance

unitary cost
2.00%
3.00%

m.u.
%CW CAPEX
%EQ CAPEX

0.50%

%TOT CAPEX

subTOT
PERSONNEL

Director
Administrative
Workers

$/ton
$ 2.16
$ 1.06
$ 0.15
$ 0.72
$ 4.08

value
1
1
4

cost/man
$ 42,365.00
$ 25,000.00
$ 7,956.73

subTOT

$/ton
$ 2.12
$ 1.25
$ 1.59
$ 4.96

MATERIALS AND ENERGY

value

m.u.

$/ton

Electricity
Diesel fuel
Water

58.6
2.1

kWh/ton
L/ton
% FW+GW

$ 2.51
$ 0.32
$ 0.00

subTOT

$ 2.83

REJECTS

value

m.u.

$/ton

Solid rejects disposal
Leachate disposal

10%
0%

% FW+GW
% FW+GW

$ 0.95
$ 0.00

subTOT
AMORTIZATION

REVENUES

GW
FW
compost
TOT

$ 0.95
years
15

yearly rate

ton/year
9,300
10,700
6,000

$/ton
0

0.00%

15

$/ton
$ 9.54
$/ton
$ 0.00
$ 0.00
$ 4.50
$ 4.50
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The OPEX cost for a for a composting facility with forced aeration with a total treatment capacity of
about 40000TPA and with an amount of food waste accounting for about 75% of the total input capacity
is shown in Table 13.
Table 13: OPEX for a composting facility with forced aeration – 40,000 TPA (75% FW)

Operational costs

OPERATIONS AND MAINTENANCE
Maintenance civil works
Maintenance equipment
Analyses
general expenditure, insurance

unitary cost
2.00%
3.00%

m.u.
%CW CAPEX
%EQ CAPEX

0.50%

%TOT CAPEX

subTOT
PERSONNEL

Director
Administrative
Workers

$ 3.40
value
1
1
6

cost/man
$ 42,365.00
$ 25,000.00
$ 7,956.73

subTOT
MATERIALS AND ENERGY

Electricity
Diesel fuel
Water

Solid rejects disposal
Leachate disposal

value
42

1.8
10%

m.u.
kWh/ton
L/ton
% FW+GW

REVENUES

GW
compost
TOT

$/ton
$ 3.37
$ 0.52
$ 0.00
$ 3.88

value
11%
0%

m.u.
% FW+GW
% FW+GW

subTOT
AMORTIZATION

$/ton
$ 1.06
$ 0.63
$ 1.19
$ 2.88

subTOT
REJECTS

$/ton
$ 0.48
$ 2.25
$ 0.18
$ 0.49

$/ton
$ 1.13
$ 0.00
$ 1.13

years
15

yearly rate
0.00%

$/ton
$ 6.59

t/y
10,000
10,000

$/ton
0
15

$/ton
$ 0.00
$ 3.75
$ 3.75
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5.3.Economic Evaluation
For the city of Quito, two scenarios are considered: one where 20,000 TPA of organic waste are
collected at source and another where organic waste collected separately increases up to 40,000 TPA.
Based on the cost analysis conducted for each plant, the minimum gate-fee for the food waste treated
at the plant is calculated in order to reach the economical break-even point of the facility – the point at
which the facility becomes economically viable and able to recover capital and operational costs while
making a profit.
To calculate the break-even gate-fee, total revenues (i.e., from compost sales) are subtracted from total
costs (i.e., operational costs, unexpected costs, amortization and profits), and the result is divided by the
expected amount of food waste tons that the facility would be treating.
In the case of the composting plant with a treatment capacity of 20,000 TPA, Table 14 shows annual and
unitary total costs and revenues. Total operational cost including an annual profit (15% of operational
and unexpected costs) and a simple amortization in 15 years is about $25.02/ton, amount that is
reduced to about $20.52/ton if revenues from selling compost are considered. However, considering
that green waste will not pay a gate fee, the proposed gate-fee for food waste is $38.4/ton so to reach
the breakeven-point for this facility.
Table 14: Total annual and unitary costs and revenues for a composting facility with forced aeration – 20,000 TPA

Composting facility with forced aeration –
20,000 TPA
TOT operational costs
Unexpected (5% of operational costs)

Company's profit (15% operational
costs+unexpected)
Amortization
TOT Costs
TOT Revenues
Costs - Revenues

Annual ($/year)

Unitary ($/ton)

$ 256,373.10
$ 12,818.65
$ 40,378.76

$ 12.82
$ 0.64
$ 2.02

$ 190,877.06

$ 9.54

$ 500,447.57
$ 90,000.00
$ 410,447.57

$ 25.02
$ 4.50
$ 20.52

In the case of the composting plant with a treatment capacity of 40,000 TPA, Table 15 shows annual and
unitary total costs and revenues. Considering an annual profit of 15% (of operational and unexpected
costs) and a simple amortization in 15 years OPEX total cost is about $20.22/ton, amount that is reduced
to about $16.47/ton if revenues from selling compost are included. However, considering that green
waste will not pay a gate fee, the proposed gate fee for FW is $22/ton so to reach the breakeven-point
for this facility.
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Table 15: Total annual and unitary costs and revenues for a composting facility with forced aeration – 40,000 TPA

Composting facility with forced aeration –
40,000 TPA
TOT operational costs
Unexpected (5% of operational costs)

Company's profit (15% operational
costs+unexpected)
Amortization
TOT Costs
TOT Revenues
Costs - Revenues

Annual ($/year)

Unitary ($/ton)

$ 451,291
$ 22,565
$ 71,078

$ 11.28
$ 0.56
$ 1.78

$ 263,688

$ 6.59

$ 808,622
$ 150,000
$ 658,622

$ 20.22
$ 3.75
$ 16.47

Based on this analysis, Table 16 summarizes the CAPEX and OPEX of the two facilities in unitary terms
considering two scenarios: one where the project would be financed by a private company and hence
includes a 15% annual profit, and another one where the project would be finance by the public sector
and therefore does not include any profits or amortization. The table also presents the two possible
break-even gate fees for the private and public investment scenarios. Compared to the private sector
scenario, in the case of a public financed project the fees are lower because the amortization of the
capital investment and profits are not included.
It can be noted that the unitary costs for the larger facility are lower, which result from economies of
scale. This highlights the importance of factoring in the plant design the eventual capacity upscale from
20,000 TPA to 40,000 TPA as explained in Section 4.1.1 (e.g., facility footprint), which could allow to
reduce the capital investment in the long term.
Table 16: Unitary costs and possible gate fees comparison for the two composting facilities

Unitary Costs ($/ton)

20,000 TPA

40,000 TPA

OPEX (15% annual profit)
Amortization (15% annual profit)
OPEX (No profit)
Amortization (No profit)

35
108
143
15.5
9.5
13.5
-

24
75
99
13.6
6.6
11.3
-

Possible gate fee for FW (15% annual profit)
Possible gate fee for FW (No profit)

38.4
34.4

22.0
19.6

CAPEX

Civil works
Equipment
Total

Table 17 and Table 19 present a comparison of the annual costs and revenues for the two facilities
considering both scenarios, if the project is financed by a private company (includes profits and) and if
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the project is publicly financed. In both cases, it considers that the gate fee is the minimum to reach the
break-even point for each facility and scenario, hence total costs equal total revenues.
For the smaller facility of 20,000 TPA (55% FW), which would require an area of approximately 15,000
m2, the initial investment is about $2.86 million. A larger facility recycling up to 40,000 TPA of organic
waste (75% FW) would require an area of about 20,000-21,000 m2 and an initial investment of about
$3.96 million. In terms of operating costs, the 20,000 TPA facility will incur in $269,447.57 per year,
while the costs for the 40,000 TPA facility will be $473,855.28. If the project is developed and operated
by a private company, the inclusion of a simple 15-year amortization and 15% annual profits will raise
these costs to $500,447.57/year and $808,621.92/year respectively.
Table 17: Annual costs and revenues comparison for the two composting facilities – private project

Annual Costs and Revenues ($/year)
CAPEX
operational COSTS
PERSONNEL
MATERIALS AND ENERGY
REJECTS
Unexpected costs
Total running costs
Company Profit (15%)
AMORTIZATION (15 years)
Total COSTS
Revenues from GW – gate fee ($0/ton)
Revenues from FW – gate fee ($38.4/ton – $34.4/ton )
Revenues from Compost ($15/ton)
Total REVENUES

20,000 TPA
$
$
$
$
$
$
$
$
$
$
$
$
$

$ 2.86 million
81,614.46
99,191.92
56,566.72
19,000.00
12,818.65
269,191.75
40,378.76
190,877.06
500,447.57
410,447.57
90,000.00
500,447.57

40,000 TPA
$
$
$
$
$
$
$
$
$
$
$
$
$

$ 3.96 million
135,874.13
115,105.38
155,311.23
45,000.00
22,564.54
473,855.28
71,078.29
263,688.35
808,621.92
658,621.92
150,000.00
808,621.92

Table 18: Annual costs and revenues comparison for the two composting facilities – public project

Annual Costs and Revenues ($/year)
CAPEX
operational COSTS
PERSONNEL
MATERIALS AND ENERGY
REJECTS
Unexpected costs
Total running costs
No Profit (0%)
AMORTIZATION
Total COSTS
Revenues from GW – gate fee ($0/ton)
Revenues from FW – gate fee ($38.4/ton – $34.4/ton )
Revenues from Compost ($15/ton)
Total REVENUES

20,000 TPA
$ 2.86 million
$
81,614.46
$
99,191.92
$
56,566.72
$
19,000.00
$
12,818.65
$
269,191.75
$
$
$
269,191.75
$
$
179,191.75
$
90,000.00
$
269,191.75

40,000 TPA
$ 3.96 million
$
135,874.13
$
115,105.38
$
155,311.23
$
45,000.00
$
22,564.54
$
473,855.28
$
$
$
473,855.28
$
$
323,855.28
$
150,000.00
$
473,855.28
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5.4. Cost Savings Analysis
Another key economic aspect that needs to be considered is the cost savings for the municipality
associated to the proposed organic waste treatment project.
Today, the municipal companies responsible for waste management in the municipality of Quito incur in
different costs that are summarized in Table 19. EMGIRS is currently spending $26.95 per ton of waste
disposed in the landfill, including waste disposal costs, costs to transport waste from the transfer
stations to the landfill and leachate treatment cost. In turn, EPMMOP is currently paying $2,115.84
every month to dispose of about 3,520m3 of green waste, which translates into a cost of $3.7/ton.20
Table 19: Current costs solid waste management costs in Quito

Municipal Company
EMGRIS
EPMMOP

Type

Cost ($/ton)

Waste disposal cost at landfill + Transport
from Transfer Stations + Leachate
treatment
Green waste disposal cost

26.95
3.7

The implementation of the organic waste treatment project proposed would also incur in costs,
essentially in the form of the food waste gate fee of the facility. As seen previously, this gate fee would
be different for each plant and contingent on whether the project is developed by the private or public
sector. Table 20 summarizes the cost (i.e., food waste gate-fee) of each facility for the public and private
sector scenarios.
Table 20: Alternative costs of an organic waste treatment project

Cost ($/ton)
15% annual profit
0% annual profit
Composting Plant WFA - 20000 TPA

38.4

34.4

Composting Plant WFA - 40000 TPA

22

19.6

Based on the current costs of waste management in Quito and the potential alternative costs associated
with the organic waste treatment project, the potential savings for the municipality are calculated. As
shown in Table 21, in the case where a private company is responsible for the project, diverting around
20,000 TPA of organic waste from landfilling and treating it at a composting plant with a 20,000 TPA
capacity would initially incur in an additional cost of $11.45 per ton of organic waste treated. However,
as soon as the composting facility scales up to 40,000 TPA of organic waste, the municipality would start
saving $4.95 per ton of waste treated. In the case of a public project, the initial 20,000 TPA composting

20

It is assumed a green waste density of 0.15 ton/m3.

50

plant would incur in an additional cost of $7.45/ton of organic waste treated during the first stage of the
project, leading to $7.35 saved per ton treated once the composting facility for 40,000 TPA is realized.
Table 21: Cost Savings by organic waste ton treated by facility

Cost Savings ($/ton)
15% annual profits
0% annual profits
Composting Plant WFA - 20000 TPA

-11.45

-7.45

Composting Plant WFA - 40000 TPA

4.95

7.35

While in both cases the initial phase of the project involves additional costs, as more organic waste is
collected separately and diverted from the landfill to the organic waste treatment plant these initial
costs will be offset by the savings achieved.
That said, the cost savings for the municipality will depend on the potential for diverting organic waste
from landfilling over time. Table 22 presents an assessment of the potential organic waste that can be
collected separately and diverted over a 20-year period assuming the project starts in 2020. During the
first 5 years (2020-2025) the amount of organic waste collected separately from Mercado Mayorista and
EPMMOP and diverted is assumed to be 11,000TPA of food waste and 8,000 TPA of green waste
respectively. In the next 5 years (2025-2030), it is assumed that up to 42,000 TPA of organic waste
(34,000TPA of FW and 8,000 of GW) is diverted as the separate collection expands to the rest of outdoor
markets of the city and other large waste generators from the HoReCa sector. As of 2030, it is assumed
that organic waste source separation and collection expands to include households and a diversion rate
of up to 25% of total organic waste generated in Quito is achieved, diverting about 112,000 TPA (with
green waste increasing to 12,000 TPA).
Table 22: Potential for organic waste separate collection and diversion in Quito over 20 years (2020-2040)

Organic Waste (TPA)
Period (2020-2040)
Short term (2020-2025)
Medium term (2025-2030)
Long Term (2030-2040)

Source
Mercado Mayorista +
EPMMOP
Outdoor Markets + EPMMOP
+ HoReCa
Outdoor Markets + EPMMOP
+ HoReCa + Households

Food Waste

Green Waste

11,000

8,000

34,000

8,000

100,000

12,0000

Total
19,000
(65 TPD)
42,000
(130 TPD)
112,000
(310 TPD)

Based on this, a simplified cost savings analysis over a period of 20 years, assuming that costs remain
constant over time, reveals that the implementation of the organic waste treatment project could save
the municipality of Quito up to $5.9 million (private investment) and $8.9 million (public investment) in
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terms of waste management costs, as shown in Table 23 and Table 24 respectively. In particular,
EPMMOP could save about $0.74 million in green waste disposal costs between 2020 and 2040.
In both scenarios, during the first 5 years the project would incur in additional annual costs. However, as
the project scales up to 40,000 TPA of organic treated by 2025, the savings are considerably higher than
the costs incurred during the initial 5 years and therefore offset.
It has to be noted that for the purposes of this analysis, it is assumed that the facility gate fee would be
the same during the 2030-2040 period that in the previous period. However, as of 2030 the organic
waste treated is assumed to increase up to 112,000 TPD, which would require scaling up the composting
plant, or ideally developing an anaerobic digestion plant. While the new facility would require a different
gate fee to be economically viable, it can be assumed that due to economies of scale this fee would be
lower than the gate fee for the 40,000 TPA composting plant, and therefore the savings could be even
bigger than the ones presented here for this last period (2030-2040). A new analysis should be
conducted then to determine the cost savings that would be achieve by the new organic waste
treatment plant.
Table 23: Cost savings for the municipality of Quito over a 20 year period – private project

Annual Cost Savings ($/year)
Municipal
Company

EMGIRS

EPMMOP

Short term
2020-2025

Medium
term
20252030

Long Term 2030-2040

Cumulative
Savings per
type of cost
and company
2020-2040

-125,950

168,300

495,000

5,161,750

29,600

29,600

44,400

740,000

Cost Type

Landfill waste
disposal +
Waste transfer
+ Leachate
treatment
($26. 95/ton)
Green waste
disposal
($3.7/ton)

Total Cumulative Cost Savings for the 2020-2040 period

5,901,750
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Table 24: Cost savings for the municipality of Quito over a 20-year period – public project

Annual Cost Savings ($/year)
Municipal
Company

EMGIRS

EPMMOP

Cost Type

Landfill waste disposal +
Waste transfer +
Leachate treatment
($33.39/ton)
Green waste disposal
($3.7/ton)

Cumulative Savings
per type of cost
and company
2020-2040

Short
term
20202025

Medium
term 20252030

Long Term
2030-2040

-81,950

249,900

735,000

8,189,750

29,600

29,600

44,400

740,000

Total Cumulative Cost Savings for the 2020-2040 period

8,929,750

Additionally, it must be noted that the organic waste treatment project could provide EPMMOP with
compost free of charge for the maintenance of the city’s green areas. According to the municipality,
EPMMOP could need around 16m3 of compost per month (or 30 tons/year). Assuming a compost price
of $15/ton, this would translate into an additional $450 avoided costs every year.

6. Viability Analysis
6.1.1. Risks and Barriers to Project Implementation
It is important to take into consideration the risks and barriers that could impede the implementation or
success of a project. In the case of Quito, the risks have been broken down into five categories for the
analysis: political, economic and financial, technical, social, and environmental and health risks. Through
discussions with city level officials, the main risks in each category have been identified and are
elaborated upon below.
Political Risks
Political buy-in is imperative in any project. The main stakeholders for a composting plant in Quito,
identified in section 2.2, are all supportive of the project. There currently lacks, however, a formal
agreement between the different actors that would solidify their roles in the project. For example,
EMASEO has stated that they will be able to provide a truck dedicated to transporting organic waste
directly from Mercado Mayorista to the composting facility. This agreement needs to be formalized in
order to ensure the success of the project. While a contract of this type does not exist in Quito, one
should be created for the project to begin and later to expand to other organic collection sites
throughout the city.
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The composting plant must ultimately receive approval from the Secretary of Environment and the
Secretary of Planning from the city side. Since this project is not political in nature and does not address
a controversial issue it should easily receive approval from the necessary actors. The approval process,
given everything with the project is technically sound, should take one and a half months. This time line,
while relatively short, needs to be factored into the scheme of the project as it is a potential set back if it
takes longer.
While there currently is political will within the government to make improvements in the city’s solid
waste management system, elections are being held in February 2019 and a change in administration
could set back the project by months or end the project all together. In an ideal scenario, the project
would be approved by November 2018 to avoid being impacted by elections. If the project is not
approved by November 2018, a more likely scenario, it will likely be put on hold until May 2019 when
the new government will come into power. It is unlikely that a change in government would signal the
end of the project but it will delay the implementation by several months during the government
transition. To prevent this from impacting the project negatively, unelected officials need to quickly
establish and maintain communication with new government officials to inform them of the project
economic and mitigation potential. While the transition period is important, ideally, since elected
officials will not be involved in the day-to-day operations of the project, the project should be able to
continue development as long as it receives approval from the new government.
Financial Risks
The government of Quito has expressed interest in building the plant through a Strategic Alliance. This
financing scheme is similar to a public-private partnership, a distinction reserved specifically for a
partnership between a government body and private company in Ecuador. EMGIRS, the contracting
public company, will put out a request for proposals and will receive bids from private companies. This
process is relatively common and therefore poses little risk to the viability of the project.
The project needs to be self-sustaining financially. The project design will be to sell the compost
generated in order to fund the plant operations. Currently a strong market for compost does not exist in
Quito. While there is some demand, it would not be large enough to sustain the operations of the plant.
Analysis will need to be done to determine a price at which to sell the compost product. The operators
of the project should look into establishing partnerships with actors that could have a consistent
demand for compost such as large agriculture producers or organic farmers. A potential source of
demand could come from the farmers at Mercado Mayorista.
Additionally, EPMMOP has agreed to provide the land for the composting plant in exchange for
compost. While this exchange ultimately benefits the project, it will reduce the amount of compost
available for sale and decrease potential revenues. The terms for this exchange must be established in
the initial contract with the private company that will operate the plant.
Technical and Capacity Risks
The one of the larger risks to this project is the securement of land for the citing of the plant. EPMMOP
has agreed to provide the land in exchange for free disposal of their green waste and free compost. As
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of this prefeasibility study, this agreement has not yet been formalized through a contract. Additionally,
the transfer of land requires legal and technical reports to be done before it can be finalized, both of
which must be approved by the managers of the two different companies: EPMMOP and EMGIRS. While
this process is relatively easy and standard process that must be completed before the project can
begin.
There are currently no Ecuadorian companies that would have the capacity to build a composting plant
of this size. It is likely that the plant will need to be built and managed by a foreign company in
collaboration with a local partner. The lack of local companies is an issue faced by the waste sector at
large. Foreign companies may operate in Ecuador as long as they have a legal representative in country.
It is common in Ecuador for foreign companies work in consortiums with local companies. While the city
has a task force dedicated to trash collection, they do not have one for green waste and composting at
present.
Source separation also poses a small threat to the project. The organic waste coming from Mercado
Mayorista is mixed with other material, mostly fish and meat that will require sorting before it can be
processed. While the waste coming from Mercado Mayorista will be ~90% organics, it will still require
processing before it can be composted. At a city level, source separation does not exist. As mentioned
in section 2.3.1 (MSW Generation) a source separation plant has been built but is not operational due to
design flaws. Additionally, while green waste from EPMMOP has been secured for use in the initial
phases of the project, other sources of green waste need to be secured to expand the project to include
larger amounts of organic waste from other markets to maintain the balance required to successfully
produce compost. This issue, while not a barrier in the short term, will need to be addressed in the long
run.
Scaling up the project to include more markets beyond Mercado Mayorista will also require
coordination with EMASEO. They will need to decide how to structure the route to increase organic
collection without risking contamination with other waste. EMASEO is currently doing an analysis of
potential organic only collection routes in the north of the city. These efforts, however, have not
produced any results as a facility to recycle organic waste does not yet exist.
Social Risks
The land EPMMOP has designated for the project is not located in a densely populated area and
therefore is not expected to garner any unwanted attention. The process for local engagement for this
type of project is informal. The environmental certification requires the environmental assessment to be
presented to the local community. It is advised that the community is engaged before construction
begins so that any concerns may be properly addressed and so the local community feels a degree in
ownership of the project and understand the benefits it will provide.
Environmental and Health Risks
A large hurdle in this category will come from the classification of the project. Since the government has
not yet defined which legal category the plant falls in (landfill, etc.), it is unclear exactly what
environmental regulations and standards will apply to the plant. This will also influence the certification
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for the compost quality. While this lack of classification is not an immediate risk, it could require
additional certifications to be obtained or studies to be performed.
6.1.2. Project Advantages
While there are risks with every project, Quito is well positioned for a composting plant for several
reasons.
Political Will
Quito’s Master Plan for Comprehensive Waste Management (el Plan Maestro) includes the goal of
building a compost plant. The government is very motivated to find solutions to the impending issue of
El Inga Landfill reaching capacity. The approval process for the project is clear and well defined and
should not face any issues, at least due to political push back or delays other than the election.
Ecuador released the “Master Plan for Electrification” *(2013- 2022) in 2013 which outlines the strategy
for electrification of the country and meeting growing energy demand which could prove to be an
advantage for achieving the long-term goal of building an AD plant in addition to a compost plant.
Included among the plan’s actions was a commitment to work on a legal framework to incentivize the
use of biogas. This is apparently still being developed and will likely encourage biogas project
development once the legal framework is in full effect.
Quito’s Secretariat of Environment is following up with the Ministry of Environment and Arconel (the
Agency for Regulation and Control of Electricity) for additional information on the status of the
framework, as well as information on the current price received for sale of electricity from biogas and
potential additional subsidies. A German Biogas developer, BiogasTiger, is already interested in potential
investing in a pilot plant in Quito, leveraging additional financing support from the German government.
Land
Siting for projects can be complicated and require lengthy regulatory processes. Fortunately, EPMMOP
is providing the land for the composting plant which was regularized for composting activities from a
previous small composting plant on the property. While the permit for composting activities in the site
expired, a permit renewal should be easy to achieve.
The site for the composting plant is located along a major highway, making it easily accessible and
reducing the potential costs of having to build costly access roads. Additionally, the location is isolated
from residential areas (see Figure 15) reducing the risk of complaints from community members of
unwanted odors.
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Figure 15: Location of Quito Composting Project

Source: Google Earth

Separate Collection
EMASEO, the public company responsible for waste collection in Quito, signed an agreement with the
city of Quito in 201721 which mandates separate organics collection from the city’s markets. The
agreement states that EMASEO must provide the markets with separate organics only containers which
EMASEO must also maintain. Section 3.2 also states that EMASEO must transport the organics to a site
determined by the Secretary of Environment. Additionally, EMASEO is required to:




coordinate with the markets to determine a collection schedule
provide capacity training to people in each market on how to properly separate organic waste;
conduct inspections on the progress of the separate collection and its success or failures.

This mandate ensures the collection of separated organics and the delivery of the waste to a site chosen
by the Secretary of Environment, the proposed composting plant.
Compost Market Potential
There is a potential market for compost. ConQuito, Quito’s Economic Promotion Agency, is working with
small urban and suburban farmers that have stated they would be interested in purchasing organic
compost from a compost plant. They have a demand of 900 tons of compost per year and are currently
21

Convenio de Entrega y uso de contenedores para el manejo integral de residuos sólidos en el Distrito
Metropolitano de quito entra la Empresa Publica Metropolitana de Aseo EMASEO EP y la Agencia de Coordinación
Distrital del Comercio del Distrito Metropolitano de Quito. Conv. No. EMASEO EP-2017-001.
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paying US$ 3.50 per 50kg bag of organic compost. If compost market can be created the project will be
financially profitable and will subsidize other parts of the SWM chain.
Ecuador encourages composting practices as stated in Article 18 of the General Regulation to Promote
and Regulate Organic, Ecological and Biological Production, issued by the Ministry of Agriculture. Article
18 states that biological activity like soil fertility and plant nutrition should be increased and maintained.
The recently released Technical Manual for Registration and Control of Fertilizers (2017) classifies
compost as an organic fertilizer. This manual also defines the specific requirements so that compost can
be registered. Resolution 0044 from the Ministry of Agriculture outlines a detailed procedure to
evaluate compost and humus from vermicomposting.
Resolution 0068 on Fertilizers outlines the process for national certification of compost for resale. This
certification seeks to promote the safe sale and production of organic fertilizers in the country and help
create a national market for compost. Exporter regulations also promote the sale of compost outside
the country. Article 3 of the regulation outlines the “Certificate of Free Sale” for compost. The certificate
of free sale is the official document issued by the Competent National Authority that certifies that a
fertilizer, amendment or related product of registered agricultural use does not have any legal
impediment for its commercialization at national level.
Organic Feedstock
One of the major advantages of Mercado Mayorista is that it has its own trash compactor dedicated
solely for the use of the market. This ensures the organic waste has no or low levels of other types of
waste and can be brought directly from the markets to the composting plant without going through
rigorous separation. Other markets in Quito, for example Mercado de San Roque, also have their own
dedicated trash compactor. Quito’s markets provide a guaranteed source of organic waste for the
composting plant. With a steady and predictable source of feedstock, the project should be sustainable
and able to expand beyond Mercado Mayorista to the other markets utilizing a similar collection and
transport system.
Informal Recyclers
The informal recyclers association in Quito has a very strong political presence. As mentioned in section
2.2.3 (MSW Disposal and Treatment) there are 1500-3000 informal recyclers operating throughout the
city. The recyclers share a common goal with the composting project as they too want a clean feedstock.
Their association presents large opportunities for synergies especially in Mercado Mayorista where they
have a designated recycling container.
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7. Climate Change Mitigation Potential and Sustainable Development CoBenefits
7.1. Emissions reduction and comparative scenario analysis
This section presents a quantitative comparative analysis of the reduction of GHG and SLCP emissions
that can be achieved in the waste sector in Quito if the proposed organic waste treatment project is
implemented.
The analysis is conducted using the Solid Waste Emissions Estimation Tool (SWEET) and considers the
emissions from various sources in the Quito’s waste sector including:







Existing landfills and dumpsites (open and closured)
Waste collection and transportation
Waste handling equipment (e.g. forklifts, bulldozers)
Waste combustion equipment (e.g. waste-to-energy facility)
Organic waste management facilities (e.g. composting plant)
Waste burning (including open burning)

The analysis estimates the emissions reductions resulting from the potential diversion of organic waste
from landfilling for a period of 20 years (2020-2040) according to the assessment showed in Table 25.
Table 25: Potential for organic waste separate collection and diversion in Quito over 20 years (2020-2040)

Period (2020-2040)

Source

Organic Waste (TPA)

Short term (2020-2025)

Mercado Mayorista + EPMMOP

19,000

Medium term (2025-2030)

Outdoor Markets + EPMMOP + HoReCa

42,000

Long Term (2030-2040)

Outdoor Markets + EPMMOP + HoReCa +
Households

112,000

Based on these assumptions, a comparative analysis of the emissions reductions achieved for two
different scenarios compared to a business as usual baseline scenario is presented here.
1. Scenario 1: Composting plant
2. Scenario 2: Composting plant + Anaerobic Digestion plant
7.1.1. Emissions Reduction Comparative Analysis: Scenario 1 vs. Baseline
Under Scenario 1 the municipality of Quito only considers a composting facility for the treatment of
organic waste. In this case, as shown in Table 26 and Figure 16, over a 20 year period emissions would
be reduced by 263,726 tons of CO2e as compared to the baseline, which equals to a 2 percent
reduction.
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Table 26: Emissions Scenarios Comparison – Baseline vs. Scenario 1 (metric tons of CO2e)

Year

Baseline:
Business-as-usual
417,633
426,386
435,416
444,694
454,203
463,929
473,861
483,995
494,326
504,853
515,576
526,496
537,616
548,938
560,466
572,204
584,156
596,326
608,720
621,343
634,199

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
Cumulative Total
10,905,334
(2020-2040)
Total Net Emissions Reduction (2020-2040)
Percentage Net Emissions Reduction (2020-2040)

Scenario 1:
Composting
419,347
426,319
433,881
441,939
450,423
461,650
468,231
475,593
483,608
492,179
501,228
510,699
520,546
530,735
541,242
552,046
563,135
574,496
586,125
598,016
610,167
10,641,6087
263,726
-2%
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Figure 16: Total CO2e Emissions Reduction over 20 years – Baseline vs. Scenario 1

7.1.2. Emissions Reduction Comparative Analysis: Scenario 2 vs. Baseline
Under Scenario 2 the municipality of Quito would consider a composting facility for the treatment of
organic waste during first ten years of the project (2020-2030) and as of 2030 an anaerobic digestion
facility would be added to the project. In this case, as shown in Table 27 and Figure 17, a higher
emissions reduction would be achieved over the 20 year period of the project, with emissions reduced
by 558,420.82 tons of CO2e as compared to the baseline, accounting for a 5 percent reduction.
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Table 27: Emissions Scenarios Comparison – Baseline vs. Scenario 2 (metric tons of CO2e)

Year

Baseline:
Business-as-usual
417,633
426,386
435,416
444,694
454,203
463,929
473,861
483,995
494,326
504,853
515,576
526,496
537,616
548,938
560,466
572,204
584,156
596,326
608,720
621,343
634,199

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
Cumulative Total (202010,905,334
2040)
Total Net Emissions Reduction (2020-2040)
Percentage Net Emissions Reduction (2020-2040)

Scenario 2: Composting
+ Anaerobic Digestion
419,347
426,319
433,881
441,939
450,423
461,650
468,231
475,593
483,608
492,179
505,452
504,450
505,980
509,516
514,651
521,073
528,540
536,867
545,911
555,563
565,739
10,346,913
558,420.82
-5%
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Figure 17: Total CO2e Emissions Reduction over 20 years – Baseline vs. Scenario 2

7.2. Sustainable Development Co-benefits
The co-benefits of climate and sustainable development that derive from projects for the treatment and
use of organic waste are numerous and allow strengthening the support for its implementation by
different actors, from the government to the citizens, through environmental and social organizations.
These aspects are fundamental to guarantee the sustainability of the project in the long term.
Thus, beyond reducing GHG emissions from landfills derived from the decomposition of organic waste, it
is worth mentioning other environmental, economic and social benefits that this project can provide.
7.2.1. Environmental
• The reduction of waste deposited in the landfill reduces the generation of leachate from the landfill
and therefore prevents further contamination of aquifers.
• The use of compost produced in agriculture and the maintenance of green areas can help replace
the use of chemical fertilizers
• The increase in the recycling of materials to which the separation at the source of organic waste can
contribute can reduce the use of raw materials (paper, plastic, metals, etc.)
• The generation of electricity, heat or biogas as fuel can displace the use of fossil fuels
7.2.2. Economic
• The extension of the useful life of the sanitary landfill derived from the reduction of the disposed
organic waste (more than 50% of the received waste) translates into economic savings of final
disposal costs
• The decrease of the leachates generated in the landfill allows to save in treatment costs of the same
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•
•
•

Reduction of transport costs of organic waste for the most remote municipalities furthest from the
landfill
The sale of the project's by-products (compost, electricity, heat, biogas) offer an added economic
value
The project can promote the creation of new markets such as compost, with the consequent
economic benefits derived for the different actors

7.2.3. Social
• Decrease in the health impacts of the population by reducing local air pollutants and increasing air
quality, as well as soil and water pollution, especially for populations living near the landfill
• Job creation - alternative waste treatment technologies can generate up to 6 and 10 times more
jobs than landfills
 Creating sustainable lifestyles and increasing the quality of life of the most vulnerable populations,
such as informal recyclers, while recyclable materials will not be so contaminated with organic
waste
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1 Introduction
1.1 Objective
This implementation plan seeks to complement the pre-feasibility study carried out for an organic waste
management project in Quito, Ecuador.
While the pre-feasibility study provided a technical and economic analysis that evaluated the viability of
the project, the objective of this document is to present a roadmap with the strategies and actions
necessary to successfully implement the selected organic waste management project. This
implementation plan will identify key actors and their responsibilities, necessary resources and sources
of financing for successful project development, including a timeline for project implementation.

1.1 Project description
The City of Quito has elected a composting plant as their preferred method of organic waste
management. A composting plant was selected after thorough analysis of other organic waste
treatment options, such as low- and high-tech anaerobic digestion. The organic waste for the
composting plant will come at an initial Phase mainly from the Mercado Mayorista, the largest open-air
market in Quito, and from green waste from maintenance of the city’s parks and public spaces,
cumulatively providing roughly 20,000 tons of organic waste annually for processing. The scope of this
implementation plan includes waste source separation, transportation to the compost plant, the
production of compost and other products associated with this technology and recovery of degraded
areas in the city.
This Implementation Plan is envisioned to expand in three phases. The first phase, which is the focus of
this implementation plan, will focus on utilizing organic waste from markets as this waste is the most
easily accessible and can be collected separately from other waste. The second phase, as illustrated in
Figure 1, expands the program to include large generators such as farms, restaurants and hotels and
grocery stores. The third phase expands the project to a city-wide effort to include households. While
the focus of this report will be on Phase 1, objectives, potential opportunities and key steps of Phases 2
and 3 will be elaborated upon where appropriate.
In 2016 the city of Quito released a Master Plan for comprehensive Waste Management (el Plan
Maestro). The Plan set goals of reducing waste generation by 5%, and reusing, recycling or treating 25%
of waste by 2025. The waste sector alone is responsible for 13% of the city’s emissions, mostly from the
methane emissions the decomposition of this organic waste in the city’s landfill. A composting plant
would help achieve all of these goals by diverting waste from the landfill, extending the lifetime, in
addition to other co-benefits such as reducing emissions from the waste sector. In addition, the
composting plant will produce compost, a natural fertilizer rich in nutrients that can be used for the
maintenance of green areas in the communes and for organic agriculture.
The vision that the municipality of Quito has defined for the project is to become a leader in the efficient
treatment of organic waste through the construction and operation of a composting plant that allows
for long term sustainability, promotion of a circular economy and the reduction of short-lived climate
pollutants (SLCPs) to help tackle climate change, improve air quality and reduce negative health impacts
on the community.

69

1.2 Value Proposal
The organic waste management project provides benefits of different types with a scope that is global,
local and provincial, benefiting the inhabitants and the participating municipalities and the potential
company responsible for the operation of the composting plant.
Table 28: Scope and reach of the project’s benefits

Scope

Social

Environmental

Benefits

Local
Global

City and its
inhabitants










City

Plant
operator

Reduce greenhouse gas emissions and landfill leachate from
the current management of Municipal Solid Waste (MSW)
Improve inhabitants’ quality of life by improving air quality in
the city
Substitution of chemical fertilizers with compost
Educate and raise awareness among the population regarding
the importance of separation at source, availability of
resources and care for the environment

Job creation during the plant’s construction and operation

Economic


Valuing the organic waste generated in the commune by
treating them and turning it into organic fertilizer



Reduce operation and maintenance costs of current MSW
management
Cost savings for park maintenance



Expansion of the lifetime of El Inga Landfill



Creation of a market for compost
Achieving a sustainable MSW Management Model, since
income generation is expected: participation in the business's
profits and/or concession rent fee and/or revenue from selling
compost
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2 Key Implementation Factors
2.1 Actors
The key actors for phase 1 of implementation for the Quito Composting Plant are detailed in the
following table:
Table 29: Key Implementation Actors

Actor
Secretariat of Environment

Secretariat of Planning and
Development

Description
Responsible for Quito’s overall
environmental and solid waste
management policies, strategies and
goals.

-

Responsible for providing strategic
direction for the planning, monitoring,
and evaluation of productive
development, investment and
competitiveness in Quito.
Responsible for waste collection and
public cleanliness. It was created in 1993
to improve the services related to waste
collection and public cleanliness.
Responsible for treatment and final
disposal of waste in Quito, including
operation of El Inga landfill and both
waste transfer stations (ET Norte and ET
Sur).
Responsible for pruning city parks and
public spaces

-

Responsible for municipal public
communications
Largest open-air food market in Quito

-

ConQuito- Quito’s
Economic Promotion
Agency

Quito’s economic promotion agency

-

Recyclers network

Network of informal recyclers in Quito
which has political strength and a
presence in Mercado Mayorista.
Private company which will lead in the
construction and operation of the
composting plant to be chosen through a
tendering process for a Strategic Alliance
with EMGIRS.
Private homes in Quito that, once
municipal wide source separation plan is

-

EMASEO- Metropolitan
Public Sanitation Company

EMGIRS- The Metropolitan
Public Company of
Integrated Management of
Solid Waste
EPMMOP- Municipal
Mobility and Public Works
Company
Secretary of
Communications
Mercado Mayorista22

Private Company (TBD)

Households

22

-

-

Project Responsibilities
Final approval required for project
implementation
Assist in searching for additional
sources of funding through Fondo
Ambiental
Final approval required for project
implementation.

Responsible for collection and
transportation of organic waste
from Mercado Mayorista to
compost plant
Will enter into strategic alliance
with private company to operate
the composting plant

-

-

Will be providing land for
composting plant and will provide
green waste for composting.
Communications and outreach for
organic waste program
Main source of organic waste in
Phase 1 of project
implementation.
Their Urban Agriculture Program
works with urban and suburban
farmers that would be interested
in purchasing organic compost.
Potential separation partner,
operational in Mercado Mayorista.

-

Construction and operation of
composting plant.

-

Source separation of organic waste
from

See Annex I for pictures of Mercado Mayorista.
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Actor

Description
implemented, will contribute their
separated organic waste

Project Responsibilities

2.2 Resources
Key resources for the implementation of the project have been identified and these are shown in the
table below. Because of the public-private nature of the project the different responsibilities and
resources contributions will be share between different stakeholders according to the expertise and
capacities of each party.
Table 30: Project key resources

Human resources

Knowledge
resources

Physical
resources

Resources

Responsible Actor

Site

EPMMOP

Facilities, machines and equipment for the treatment of organic
waste

Private company

Machines and equipment for differentiated collection

EMASEO

Composting plant design

Private company

Participant Recruitment and Follow-up Program

Secretary of Environment

Broadcast and communication program

Secretary of Communication

Education Program for organic waste management

Secretary of Environment- “Quito a
Reciclar” program

Organic waste collection logistics program

EMASEO

Execution of the project’s outreach program

Secretary of Communications

Execution of the Participant Recruitment and Follow-up Program

Secretary of Environment

Execution of the Education Program for organic waste
management

Secretary of Environment- “Quito a
Reciclar” program

Construction, operation and maintenance of the composting
plant

Private company, EMGIRS

Execution of the organic waste collection logistics program

EMASEO

Project’s general management

Private Company

2.3 Inputs and Products

2.3.1 Organic Waste
In Phase 1 of the composting plant, all of the organic waste will come from two sources: Mercado
Mayorista and EPMMOP. Based on current data the composting plant will begin operations with the
following organic composition with 50% food waste and 50% green waste:
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Table 31: Inputs for Phase 1 of the project

Source

Type of waste

Amount (TPD)

Mercado Mayorista Food Waste

35

EPMMOP

35

Green Waste

Total
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Quito’s markets provide a guaranteed source of organic waste for the composting plant. With a steady
and predictable source of feedstock, the project should be sustainable and able to expand beyond
Mercado Mayorista to the other markets utilizing a similar collection and transport system which will be
detailed later in the Implementation Plan.
As detailed in Figure 1, the three phases upscaling approach envisions expanding the organic waste
treatment program to incorporate waste from large producers, such as grocery stores, farms and
restaurants in Phase 2 and to households in Phase 3. Further analysis of potential quantities will need to
be performed at a later Phase to quantify these potential sources. This implementation plan provides
high-level detail, where appropriate, for Phases 2 and 3.
Figure 18: Sourcing Municipal Organic Waste Phases

1st Phase
Who: Open Air Organic
Markets; Public Parks

2nd Phase

What: Food Waste; Grass
and Tree Trimmings

Who: Large Generators
(e.g. Farms, Restaurants,
Grocery Stores)

How: Separate Collection

What: Food Waste

3rd Phase
Who: Households
What: Mixed organic
waste

How:
Contracts/Agreements for How: Awareness
Campaigns; Separation at
provision to project
Source; Separate
Collection

In a more ambitious scenario, once the amounts of food waste increase up to 130 TPD, there may be a
shortage of green waste (30/35TPD) compared to food waste. With this in mind, the municipality of
Quito has a long-term goal of developing a dry anaerobic digestion plant that would generate electricity
in addition to compost.
It should be noted that anaerobic digestion is recommended as a long-term solution for organic waste
management based on several factors. Analysis of current conditions reveals that an AD plant, at the
present moment is not feasible. The two main factors to determine viability are the availability of
separated organic waste and the cost of electricity. This report has determined 130 TPD of organic
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waste would fulfil the requirement for feedstock for an AD plant in Quito. Current electricity prices in
Quito are not high enough to sustain an AD plant. A feed-in-tariff or renewable energy subsidy would
make an AD plant more financially viable but further analysis into this specific topic must be done before
the development of an AD plant can be specifically considered. As electricity prices are volatile, analysis
of future conditions must also be done in order to determine the financial viability of an AD plant.
Transitioning from a composting plant to a larger scale anaerobic digestion plant in the future can be
done with relative ease as much of the existing infrastructure from the composting plant will be useful
to complement the operation of an AD facility. Additionally, starting with a lower CAPEX/OPEX
alternative will provide time for the city to learn about the best way to implement and operate a
separate collection system and only once the city has achieved the minimum amounts of organic waste
needed for an AD facility to become technically feasible, then this option can be further explored.
2.3.2 Final Product
The composting plant will produce compost, which will be certified by the Secretary of Environment and
sold for revenue. Based on the above quantities of organic input, it is estimated that the plant will be
able to produce 6,000 tons of compost annually. Although a market for compost is not yet fully
developed in Ecuador, ConQuito, Quito’s Economic Promotion Agency, is working with small urban and
suburban farmers that have stated they would be interested in purchasing organic compost from a
compost plant and are currently paying $3.50 per 50kg bag of organic compost.
Additionally, if the city of Quito is interested in constructing an anaerobic digestion plant further in the
future, a feasibility study will need to be performed to better understand the viability of that project and
the energy generation potential.
Table 32: Final Product Revenues

Technology
Composting Plant

Capacity (TPA)
20,000

Product
Compost

Revenue ($/ton)
15

2.4 Financing

2.4.1 Financing Scheme
Based on analysis further in the pre-feasibility study and conversations with local officials, the most
financially viable option for development of the plant is a public-private partnership (PPP). PPP, in the
case of Quito, is an agreement between the government and a private company. The private company
is chosen through a municipal concession. In Ecuador, PPPs are reserved for contracts between a
government entity and a private company. This project is distinguished from this as it will be between
EMGIRS, a public company, and the winning private company.
Based on the criteria described in the previous point, and after intense and detailed discussions with the
municipal stakeholders, the financing alternative selected is that of a Strategic Alliance, since it is the
one that presents the greatest feasibility in execution due to the following reasons:



The deadlines for the development of the project are determined by the Municipality and are
established in the bidding rules and the execution times are shorter than any other alternative;
In relation to financing the studies and construction: the design, construction and operation of the
plant are carried out by a single proponent, safeguarding the company's know-how and ensuring the
correct execution of the project;
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Establishment of rights and obligations by the municipality and the bidding company for the correct
execution of the project, established in the bidding rules and award contract.
Public private partnerships (PPP) in Quito are governed by both municipal and national level laws.
When a PPP is between a private company and a public company, as opposed to directly with the
municipality, it is referred to as a strategic alliance and must follow the PPP guidelines. In December
2015, the Ecuadorian legislative body enacted the Organic Law on Incentives for Public-Private
Partnerships and Foreign Investment (PPP Law), which allows private initiatives to propose and execute
common interest projects, in alliance with the central or local governments. Additionally, Quito has its
own laws which govern these relationships and which lay out in more detail specific requirements.
Quito’s Metropolitan Ordinance No. 0406 outlines the following elements required for the selection
process:
1. Information about the scope and characteristics of the project;
2. Public selection procedure;
3. Definition of the public selection process;
4. Format for the call;
5. Established deadlines;
6. Transparency and guarantees;
7. Associated management model;
8. Conditions which establish the roles of the partners;
9. Monitoring system;
10. Suspension and termination clauses;
11. Dispute resolutions;
12. Others to be defined and established by the public company.
Ordinance 0406 also requires the following documents to be completed before implementation:



Technical studies on the proposed project and its contribution to city development;
Technical, economic and legal studies from the public company that justify the need for the
partnership;
 Technical studies from the Secretary of Environment and the Secretary of Planning and
Development that justify the proposed project.
The proposed funding scheme must be approved according to the PPP Law through the following steps:
Figure 19: PPP Law Process

1

2

3

Public Company
must receive
official aproval
from Secretary of
Environment for
project

Public company
holds call for open
proposals

Public company
selects investor
and signs contract
which will:
•define how risk is shard
•tax incentives
•define legal stability
•address dispute
resolution
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2.4.2 Potential Sources of Additional Financing
The Paris Agreement adopted in 2015 within the framework of the United Nations Framework
Convention on Climate Change (UNFCCC), defines a new mechanism for the commercialization of carbon
credits, the so-called ITMOs (abbreviations in English for Internationally Transferable Mitigation
Outcomes). The ITMOs aim to channel and increase funding for emission reduction projects and are
expected to be at the center of the new carbon markets that will be developed under the Paris
Agreement starting in 2020. While the rules for the transfer of ITMOs will not be finalized until
December 2018, there is a lot of expectation from the countries regarding the implications that these
transactions will have at a national level in order to comply with the national contributions to the Paris
Agreement (NDC), in special in terms of harmonizing the accounting of reduced emissions in order to
avoid double counting by the generating country and the country that acquires the ITMO, and to avoid
perverse incentives to maintain sectors outside the contribution (seeking the commercialization of
ITMOs without affecting the national goals).
Thus, the ITMOs have the potential to become a co-financing mechanism for the organic waste
treatment project in Quito thanks to their potential for mitigating GHG emissions. The potential income
that the project can receive per ton of CO2e mitigated once the ITMOs come into operation, could make
this project more financially attractive and therefore generate greater interest from the private sector,
which will play a key role in the project. In this sense, it is important that the municipality be attentive to
the development of the ITMOs and potential guidelines of the national government from the Ministry of
Environment, from where the use of carbon markets has been coordinated to contribute to the emission
reduction goals of Ecuador. In case of having the capacity to do so, it is recommended that the
municipality begins exploratory actions with the national government to understand the future
opportunities in terms of transfer of ITMOs for the waste sector, and advance in carrying out the
pertinent steps to make the project eligible for this type of financing mechanism.
CAF, the Development Bank of Latin America, in conjunction with KfW are also developing a pilot project
that could pay for reductions in the waste sector until the end of 2021.
Additionally, Quito has a public and autonomous institution, Fondo Ambiental (Environmental Fund),
which works with the Secretary of Environment to facilitate the implementation of plans, programs and
projects through partial grant funding proposals in Quito. The Fondo Ambiental will assist in locating
other available funding options.

3 Implementation Strategy
The implementation plan for Phase 1 of the project of an organic waste treatment plant for Quito seeks
to deliver a vision and strategic lines, presenting different plans of action allowing showcasing objectives
and indicators for the Municipality of Quito, regarding the management of organic waste in the city.
The implementation plan for Phase 1 of the project establishes four strategic lines of action, for which a
description and vision of the situation that is expected in the long term is presented, after having
reached the relevant objective. Within each strategic line, action plans describe the activities that must
be fulfilled to achieve the main objective. Each of them presents a description, the actions needed to
carry out the activities, the players involved, and the key indicators to monitor the progress of
compliance with these proposed activities.
The strategic lines of this plan point to the different Phases of organic waste management, as indicated
below:
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Strategic Line A: Determination of sources of organic waste generation and separate collection system
Strategic Line B: Construction of Organic Waste Treatment Plant
Strategic Line C: Outreach and Education for Organic Waste Management
Strategic Line D: Ongoing Project Management
The strategic lines and associated plans of action and activities are outlined in the following figure:
Figure 20: Strategic Lines and Associated Plans of Action and Activities

A. Determination
of sources of
organic waste
generation and
separate
collection system
A.1 Acquisition
and
Participation of
Organic waste
Generators
A.2 Separate
Collection
Logistics

B. Organic Waste
Treatment Plant

B.1 Plant
Sitting

B.2 Municipal
Concession

C. Outreach and
Education for
Organic Waste
Management
C.1 Outreach
and
Communication
Strategy

C.2 Education
for Organic
Waste
Management

D. Ongoing
Project
Managment

D.1 Project
Management

D.2 Project
Monitoring

B.3 Design

B.4 Construction

C.3 Project
Synergies and
Alliances

B.5 Start up
and Operation

The first two strategic lines focus on different Phases of organic waste management, first to identify the
sources, establish a separate collection system and the construction of the plant. The third line focuses
on outreach and education specifically centered on separation of organic wastes and on promoting the
larger project as a whole. The last strategic line refers to the general management of the project. Its
main objective is to promote the development of the different strategic lines and action plans, verifying
that each of the proposed execution activities is fulfilled through the review of the indicators through an
established follow-up process.
This implementation plan provides details on each strategic line including the specific objectives and
action plans. Within each action plan, the different execution activities necessary for compliance are
listed, including the key actors and the monitoring indicators. At the end of each of the sections, a
summary table is included, corresponding to the strategic line described, where the respective action
plans and execution activities are compiled, together with the key actors for their development and the
monitoring indicators.
To ensure compliance with the action plans, a continuous monitoring of each of them is necessary
during the development of the Implementation Plan. This follow-up is detailed in the strategic line D:
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Project General Management, whose main objective is to verify that each of the proposed activities and
the review of indicators are fulfilled.
Within each Action Plan a detail of the following is provided:
-

Description and future vision
Necessary actions
Players involved
Performance indicators

3.1 Strategic Line A: Determination of Sources of Organic Waste Generation
and Separate Collection System

3.1.1 Action Plan: Acquisition and participation of organic waste generators
The objective of this action plan is to define how to identify potential participants, secure and maintain
their participation throughout the project and expand the program to more generators. This action plan
is centered around a collective relationship between the citizens of Quito, the private company and the
municipality.
The following activities are presented below:
 Identification of participants
 Participation incentives and regulations
 Source Separation Training
Identification of Participants
Quito is well situated to construct a composting plant as it has 30 open-air markets that provide a
consistent source of relatively clean organic waste. Several steps are required to ensure the success of
this relationship. This section refers to the management of the municipal participants from which
organic waste will be collected. This process is central to the success of the project since organic waste
initiatives like this are just taking off in Ecuador.
As detailed in Figure 18, this implementation plan is based on a three-phase upscaling approach, with
the focus of this specific plan being on Phase 1: open air markets, beginning with Mercado Mayorista,
and public parks. Phase 2 will expand the program to large generators of organic waste such as
restaurants, farms and grocery stores, with Phase 3 expanding to households.
The actions needed for the recruitment and participation of organic waste generators are to define the
participants involved in Phase 1, the open-air markets beginning with Mercado Mayorista. From
discussions with city officials and available data, the organic waste to be used in the initial
implementation of the plant is at least 90% organic and will require basic pre-treatment to separate any
non-organic materials.
To formalize the collection of organic waste from Mercado Mayorista, EMASEO should enter into an
agreement with Mercado Mayorista to define logistical details such as collection schedule, how to
access the compactor and identifying a point of contact for both parties. It is advised that EMGIRS also
be party to this agreement. These agreements can be used as templates for future engagement with
other open-air markets for separate collection of their organic waste.
Performance indicators:
Indicators of success for this action plan include:
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-

Market Analysis studies documenting current and future participants (small, medium, large)
Documentation related to the agreement/commitment between EMGIRS and Mercado
Mayorista to participate in selective collection
- Agreement between Mercado Mayorista and EMASEO detailing collection schedule
Participation Incentives and Regulation
In order to attract more participants and establish loyalty with generators, it is proposed that the
development of programs focused on the recognition of participation of citizens and organizations in the
proposed project and a certification program which reports and recognizes the positive impacts from
participation in terms of greenhouse gas reductions.
The advantages of this recognition program are twofold: it both encourages participation in the
program and acts as a form of advertisement.
Performance indicators:
Indicators of success for this action plan include:
- Creation of a certification program
- Creation of a participation recognition program
Source Separation Training
In order for the program to be successful, generators who agree to participate need to engage in a
valuable way, specifically through properly separating organic waste at the source. To this end, the
creation of a training program for separation at the source is proposed. Under this program, each of the
generators that sign an agreement to participate will receive training from a specialist who will provide
them with source separation training. This training will help ensure that the organic waste is properly
separated and contains minimal impurities so that it as clean as possible when arriving to the
composting plant. This step saves labor costs by reducing the need for additional separation and
improves the overall quality of the end product.
In addition, as part of the training program, each of the generators will be provided with a specific
container, if they do not already have one, for the separate disposal of their organic waste.
Performance indicators:
-

Development of a capacity training program and material
Documentation of trainings

3.1.2 Action Plan: Separate Collection Logistics
Once the total number of participants in Phase 1 of the project has been defined, it is necessary to
define the logistics of the selective collection and associated technological applications. In order to
secure separate organics collection, three key activities must be completed:
 Georeferencing of associated participants;
 Quantification of organic waste from each waste generator; and
 Definition of collection zones and frequency of separate collection routes.
EMASEO has agreed to dedicate a truck specifically for transporting organic waste from Mercado
Mayorista to the composting facility. To formalize this agreement, EMASEO should enter into a
commitment with the composting plant operators (EMGIRS and the Private Company) to determine the
delivery method and schedule an associated rate for the service. The Secretariat of Environment and
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Secretary of Planning and Development should also be party to this contract as they will be involved in
determining collection routes.
As the program expands to include large generators and households, EMASEO and the Secretariat of
Environment and Secretariat of Planning and Development will need to consider how to structure the
organic waste collection from more than one site. It will be necessary to georeference the associated
participants (waste generators, collection areas, etc.) to optimize collection routes and identify the
resources that will be required to expand collection. The initial agreement with EMASEO can be utilized
as a basic template for a more complex organic collection system in Phases 2 and 3 of the program.
EMASEO must work with Mercado Mayorista and the Secretariat of Environment to identify the
equipment needed for the separate organic collection. The relevant parties need to discuss topics such
as the number of separate waste bins required inside Mercado Mayorista, the number of trucks needed
to transport waste directly from Mercado Mayorista to the composting plant. Mercado Mayorista,
advantageously, has its own compactor as does one other open-air market; however, in later phases of
the project, this technology must be discussed to determine its necessity at the large generator’s site.
Once the necessary equipment has been identified, it must be purchased by the responsible parties. This
information should be included in EMASEO’s collection agreement or in a separate equipment
agreement.
In Phases 2 and 3 of the project, a more complex system of separate collection will be required and will
need to consider several factors. Eventually, the city of Quito will need to decide if they want to
structure their system as a “drop-off system,” in which there are shared drop off points, or “curbside
system,” in which organic waste is picked up directly from participants. Certain case studies have found
that sharing the cost of individual organics bins helps increase program participation while giving away
bins decreases the perceived value of the programs.
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Table 33: Collection System Comparison
Collection
System
Drop-Off System

Pros

Cons

 Fewer pick up points
 Less coordination
 Ease of service for
participant
 Low levels of impurities
 Higher participation rates

Curbside

 Voluntary participation high level of contamination due to lack of
ownership
 Only most committed households will participate
 Labor intensive
 More complex collection routes

Frequency of pick up must also be taken into consideration. More frequent collections require higher
labor costs but those could be offset by the ability to use more basic technology to transport smaller
loads of organic waste. Collection frequency can also be adapted to seasons or other factors that would
impact quantity of generated waste.
Phase 1 will focus on collecting food scraps and green waste separately as they will be collected from
different entities; however, this issue should be addressed when expanding the program to include large
generators and households. Large hotels in Quito, for example, generate a large amount of food waste
that could be incorporated into the program using an Ecuadorian Tourism Certification program as
leverage to promote their participation. Hotels present a particularly good opportunity as they are
already required to source separate organic waste. This opportunity would need to be complemented
by organic specific collection routes. EMASEO is conducting analysis of collection routes in the North of
the city with the intention of establishing organics only routes. The plan has yet to be implemented as
there is not yet a location to deposit the organic waste. The proposed organic waste treatment project
for Quito could provide a solution to this problem.
Neighboring farms and agricultural areas could also be potent sources of organic waste for the
composting plant, as well as potential participant of the plant for use of the organic compost as a
fertilizer. While this issue is not one to be concerned about at the beginning of the project, it should be
kept in mind for later phases. As with frequency, separate collection could be more labor intensive but
could benefit from simpler technology required for smaller loads of organic material. This decision, in
addition to the characteristics of the participants, will also impact the types of receptacles needed for
collection.
Performance indicators
-

GIS maps of current and potential participants and collection areas
Separate collection plan from EMASEO
Equipment purchased
Table 34: Strategic Line A Overview

Action Plan

Key activities and
programs

Key Actors

Success Indicators

A.1 Acquisition and
participation of
organic waste
generators

Identification of
Participants

Secretary of
Environment
EMGIRS
EMMOP

-

Studies documenting current and future
participants (small, medium, large)
Documentation related to the
agreement/commitment between
EMGIRS and Mercado Mayorista to
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Action Plan

Key activities and
programs

Key Actors

Success Indicators

-

-

A.2 Separate
Collection Logistics

Participation incentives
and regulation

Secretary of
Environment

-

Sources Separation
Training

Secretary of
Environment
EMGIRS
Private
Company
EMASEO
Secretariat of
Environment
Secretary of
Environment
EMGIRS
EMASEO
Secretariat of
Environment

-

Georeferencing of
associated participants
(Public and Private)
Quantification of
organic waste from
each generator
Definition of collection
zones and frequency of
routes

-

participate in selective collection
Agreement between Mercado Mayorista
and EMASEO detailing collection
schedule
Agreement between EMMOP y EMGIRS
to provide green waste to the plant
without charge
Creation of a certification program
Creation of a participation recognition
program
Development of a capacity training
program and material
Documentation of trainings

-

Maps of current and future participants
and collection areas

-

Waste generation reports
Equipment purchased to accommodate
waste generated
Agreements between stakeholders
officially establishing collection routes
and frequency

-

3.2 Strategic Line B: Organic Waste Treatment Plant
One of the fundamental pillars of the development and execution of the project correspond to several
activities associated with the construction of the composting plant. As defined previously, this type of
organic waste treatment involves investment costs and expertise in its design, execution and operation.
For this reason, a Strategic Alliance is proposed, whose management will be carried out through a
Municipal Concession with EMGIRS and the selected private company.
3.2.1

Action Plan: Compost Plant Siting

Land transfer between EPMMOP and EMGIRS
The organic waste treatment project is to be located in Quito on land owned by EPMMOP. It
corresponds to a 24-hectare piece of land, which the composting plant has been allocated two to three
hectares, located about 30 km south of Quito’s city center. Fortunately, the proposed location was the
site of an attempted, smaller-scale composting plant and therefore already has the required zoning
permits. The property is located along Avenida Simon Bolivar, a wide road that is easily accessible by
large trucks while at the same time is positioned with enough buffer area in between the proposed
location and residential areas to mitigate for any unpleasant odors.
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Figure 21: Location of Quito Composting Project

Source: Google Earth

The land where the composting plant is proposed to be located needs to be officially transferred from
EPMMOP to EMGIRS. This land use change agreement must also be approved by the Secretariat of
Environment and the Secretariat of Planning and Development. As the land will be transferred from one
public company to another, this process should be relatively quick, approximately 1.5 months according
to the Secretary of Environment, and requires approval by the Municipal Congress.
Environmental assessment reports
The winning bidder will be required to conduct an environmental assessment report of the plant site to
be submitted to the Secretary of the Environment. This report must then be shared with the local
community for comments. Although there is no requirement stating so, it is recommended to complete
the report and community engagement prior to the start of construction in order to address any local
concerns. The main environmental concerns associated with a composting plant include: odors, pests,
leachate and traffic concerns.
Performance indicators:
3.2.2

Documentation approving a Change of Use from EPMMOP to EMGIRS
Environmental assessment report completed
Community engagement meeting along the process of developing the environmental
assessment report
Action: Municipal Concession

Terms of reference and bidding requirements
As discussed in section 2.4, the project will be implemented through a Strategic Alliance for Municipal
Concession, which comprises the design, construction, operation and exploitation of the municipal land,
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between EMGIRS and the winning bidder. The bids will be evaluated in a holistic manner with emphasis
places on cost as the Secretary of Environment has made it clear they will not have separate funds
allocated for the construction and management of the composting plant. Per the PPP Law, EMGIRS must
receive approval from the Secretary of Environment to publish a call for proposals for a composting
plant. Once EMGIRS receives approval, they may move forward with the tendering process which will
include: drafting the tender, publicizing the technical terms of reference (TOR), assessing applicants,
awarding the bid and signing the contract.
Based on the agreed upon roles, EMGIRS, with input from the Secretariat of Environment and other
agreed upon stakeholders, must develop the TOR and the Administrative Requirements for the tender.
The TOR must also be developed and approved by the required parties in accordance to the Municipal
Ordinance 0406 and should take into consideration the following topics:
 Technical proposal describing operation scheme to be employed;
 Equipment, labor and other required resources;
 Business model;
 Long-term plan for expanding capacity.
Performance Indicators
-

Approval of project from the Secretary of Environment so there can be a call for proposals
Completed TOR
TOR approved by the Secretary of Environment and Secretariat of Planning and Development

Tender and Contracts
The tender will be published in accordance to Metropolitan Ordinance 0406. Applicants will be assessed
according to the pre-determined requirements established in Section 3.2.1.2 above by the appropriate
organizations.
Performance indicators:
-

Tender publication in the public tendering platform- tender is published on appropriate
platform and open to applications
Bid assessment - pre-defined criteria is used by the municipality to determine the winning
bidder and define the private sector operator
Contract signed – official partnership agreement between public company and private bidder

3.2.3. Action Plan: Design
Once the concession contract is signed, the development of the composting plant begins. This Phase
includes the detailed engineering process during which defines the pillars of the project, machines,
equipment, materials and basic services—in short, all of the elements that ensure the success of the
project.
With the basic engineering plan developed and considering eventual modifications to the project given
its approval of the required environmental assessment reports, the winning bidder can begin the
detailed engineering process in which the functional and technical specifications of the project are
detailed. Here the technical specifications and civil works, calculation records and final cost analysis are
completed. The necessary studies, in accordance with the laws and requirements from the Secretariat of
Environment and the Secretariat of Planning and Development, should be performed in addition to
completing the necessary permit applications. Studies could include but are not limited to: soil studies,
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economic evaluations and access and transit studies. The plant should also develop a formal waste
management plan that details the near- and long-term goals of the project and operational roadmap,
including defined parameters to be fully operational. Sources of organic material necessary for trial runs
should be defined in this phase.
All decisions and the approval process in this phase should be made in accordance with the contract
signed by EMGIRS and the awarded company.
Performance indicators
-

Final architectural designs – designed by private company and confirmed by public company
Final technical and financial analysis reports – showing financial viability, technical performance
and other required analysis
Approved permit applications
Plant Specific Waste Management Plan – focused on plant specific goals differentiated from
Municipal Waste Management Plan
Final approval from Secretary of Environment and Secretary of Planning

3.2.4. Action Plan: Construction
Once the technical specifications, architecture and civil works, and definitive cost analysis have been
developed, and their approval by the relevant public bodies has been secured, the construction process
begins. Construction of the plant should be in accordance with the tender contract signed by EMGIRS
and the awarded company. If a third party is to be brought in to build the plant, the required permits
and agreements must be signed to formalize roles and responsibilities prior to the start of construction.
This phase includes the construction and development of the physical plant and installation of
machinery and equipment. By the end of this action plan, the plant should be ready for final inspection
and approval by the relevant authorities, including the Secretariat of Environment, the Secretariat of
Planning and Development, and the Secretariat of Health.
Performance indicators
-

Approval of composting plant

3.2.5. Action Plan: Start-up and Operation
After the construction of the Plant, its start-up and operation begins. This action plan is coordinated
with the selective collection start-up, which is part of the A.2 Logistics collection action plan. In order to
begin operations, the plant must receive approval by and be registered with the appropriate
stakeholders and pass all of the necessary tests required for operations. Tests should include calibration
and trial runs of all of the equipment. Once the plant passes inspection and receives the proper
documentation, it can begin operation.
Performance indicators
-

Registration document of the composting plant—completed and approved by Secretary of
Environment and Secretary of Planning
Composting plant operational – the plant starts receiving and treating organic waste and
creating marketable compost
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Table 35: Overview of Strategic Line B

Plans of
Action
B 1.Compost
Plant Siting

Key activities and programs

Key Actors

Success Indicators

Land transfer between EPMMOP and EMGIRS

EPMOPP
EMGIRS

-

Approval by municipal
congress of land transfer

Environmental assessment reports

EMGIRS

-

Environmental
assessment report
completed
Community engagement
meeting along the
process of developing
the environmental
assessment report

-

B2.
Municipal
concession
of the
Composting
Plant

TOR and bidding requirements

EMGIRS

-

Tender and contracts

-

B3. Design

Development of final plant design in
accordance with feedback from required
studies

Private Company

-

Approval of project from
Secretary of
Environment
Completed and approved
TOR
Tender published in
public tendering
platform
Documentation of bid
assessments
Contract signed with
private company
Final design plans
Architectural and civil
works assessments
Technical and financial
reports
Approved permit
applications
Final approval from
Secretary of
Environment and
Secretary of Planning

Development of a plant specific waste
management plan

Private Company

-

Plant waste management
plan

B4.
Construction

Construction of physical building, installation
and testing of machinery and equipment

Private Company

-

Approval of composting
plant

B5. Start up
and
operation

Plant starts receiving organic waste and
composting process begins

Private company

-

Compost plant
registration documents
Commencement of
operations

-
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3.3.

Strategic Line C: Outreach and Education for Organic Waste
Management

According to the international experience on the matter, outreach and education is a very relevant
strategic line of work as it is necessary to guarantee sufficient organic waste separated at the source by
the participants (i.e., citizen, tourists, institutions, and public and private organizations) in order to
comply with the delivery commitments of the composting plant. Effective communication should explain
the why, when and how of organic waste management, preparing participants and showing them the
benefits of the change in behavior to the environment, climate change and human health.
For this reason, the outreach and education program groups together two important issues. The first
one is related to the dissemination and communication of the project and its benefits: how is it linked to
the environment? What is its relationship with the participant? How are its value proposal and benefits
known by the public? What is the vision and objective? The focus of this action plan is on the training of
public and private clients on the separation of waste at the source, the management of these programs
and communication of the benefits associated with separation and treatment of organic waste.
Education campaigns will have benefits on both the supply and demand side of organic compost. From
the supply side, a successful education campaign will encourage participation in the program leading to
an increase in separated organic waste, therefore diverting this waste from the landfill. Additionally, on
the demand side, education campaigns can increase awareness and help create a market for the sale of
compost.
Quito launched “Quito a Reciclar” Program in 2015. This program aims to develop modify behavior and
improve recycling within the larger Quito community. The campaign focuses in educating the population
to achieve a differentiated waste collection. The separation of organic waste will be housed within this
program, extending separation from recyclables to organics as well.
3.3.3. Action Plan: Communication and Outreach Strategy
The Outreach and Communication strategy is an integrated plan which includes several strategies to
develop a holistic approach. It includes three main channels: communication, outreach and
development of graphic material. The head of communications will be responsible for all communication
and outreach actions. Market research based on other waste programs, such as Quito’s recycling
program, should be conducted to determine effective communication strategies and optimize resources.
Communication strategy
This channel focuses on developing and defining the specific messages that will be the core of the
Communication and Outreach strategy and their target audiences. Current models, such as the “Quito a
Reciclar” program and New York City’s High-rise Organics Collection campaign should be examined to
understand best practices (See Annex II: NYC Organics Collection for more information). These
communication messages can include but are not limited to: project objectives; social, environmental
and economic benefits, project scope and engagement opportunities. The communication strategy
should also include a logical sequence for the messaging as consumers become more aware of the
program and it expands to include more participants.
Outreach strategy
The focus of this channel is developing a strategy for disseminating the main messages to the
appropriate target audiences. This strategy includes actions such as: press releases, proposals of
community engagement activities, public events, media coverage, social media strategy, news bulletins
and website development. This action requires responsible parties to both define the target audiences
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and the best ways to engage with them. Studies should be conducted based on other city-wide
programs in order to determine which media is most effective at encouraging and achieving wide spread
participation. Graphic material for both print and digital media should be developed.
Performance indicators
-

Completed analysis of target audience and of most effective outreach techniques
Plans for the dissemination strategy and communications strategy
Graphic and digital material developed
Figure 22: Outreach and Communication Strategy

Develop
Essential
Messages

Define Target
Audiences

Dissemination
Methods

Effective Outreach and
Communicaton Strategy
3.3.4. Action Plan: Education for Organic Waste Management
The success of a program to compost domestic solid waste depends on the participation of the key
players. For this, education and training for proper organic waste management should include, as a
fundamental foundation, actions for dissemination and the involvement of the citizens of Quito. In
Phase 1 of the project, focusing on Mercado Mayorista, it will be essential to hold training sessions with
market employees and venders to educate them on the basics of source separation. The Secretary of
Environment in partnership with the Secretary of Communication will be responsible for spearheading
the education campaign including the development of training materials and educational programs and
organizing workshops.
In Phase 2, a similar strategy and training materials can be used to engage large generators such as
restaurants, farms and grocery stores. In Phase 3, which aims to engage households, a different
education program must be developed. The level of education required for households will need to take
into consideration the success of the communication strategies for the first two phases of the project.
Ideally, household participants will have at least basic knowledge or awareness of the organic waste
management strategy being implemented by the city. The education program should emphasize the
value the participants gain and should also include waste reduction strategies. Decreasing the amount of
material to be processed by the city’s waste management systems reduces system costs in addition to
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creating environmental and social co-benefits. Community workshops have proven to be an effective
method for increasing participation. Additionally, “train-to-train” programs in which community
members take courses and then help to educate their own community have had success in instilling a
sense of ownership over the programs and reach a broader audience at lower costs. Goals and
indicators for successful education programs should be set prior to implementation.
Education should also extend to incorporating organic waste and composting in school curricula. Studies
have found that this is a proven method to engage society—specifically parents—through their children.
Presenting children with information about proper waste management and the benefit of organics
separation from an early age instills positive behaviors in the next generation and can lead to long term
changes. 23
Performance indicators
-

Data base with potential clients to be targeted to participate in the program
Municipal education program plan –how to incorporate waste into curriculum
Implementation of awareness campaign and education programs

3.3.5. Action Plan: Project synergies and alliances
Identification of potential project synergies and alliances will help the project to grow and expand.
These relationships can be aimed at different levels of the program such as large generators to help
expand the organic waste input or educational campaigns to expand and consolidate the source
separation program. Additionally, the project should look for synergies at the national level with the
Ministry of Environment and potential opportunities to connect the project with the country’s
Nationally Determined Contribution (NDC) or potential other national climate programs. Potential
opportunities could include:







Local universities and high schools—to engage in educational programs;
Alignment with national climate goals and Ministry of Environment;
Agreements with companies—to implement source separation;
Knowledge sharing and best practice exchange with other cities, such as Guayaquil, if they
initiate an organic waste program; CCAC MSW Initiative city networks
Recyclers network—to build upon and learn from already implemented source separation
practices, to create potential jobs in organic waste sorting and to train in operation of plant;
Local non-governmental organizations (NGOs)—to assist in community engagement and
awareness (e.g. the entity working with local small-scale farmers, who could help engage
purchasers of compost)

23

The CCAC MSWI’s Handbook for Schools on Organic Waste Management provides technical and strategic
guidance on how to implement organics waste educational programs.
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Table 36: Strategic Line C Overview

Plans of Action

Key activities and programs

Key Actors

Success Indicators

C1.
Communication
and Outreach
Strategy

Developing the communication
strategy

Secretary of
Communication

-

Communication strategy

-

Target audience analysis
Analysis of most effective
outreach techniques
Development of graphic
material
Database with potential
clients
Municipal Environmental
Education Program
Database of complimentary
projects
Participation agreements
with companies

C2. Education
for Organic
Waste
Management
C3. Project
Synergies and
Alliances

3.4.

Developing the outreach
strategy

Developing an organic waste
management education
program
Identification of potential
project synergies and alliances

Managers of the
program “Quito a
Reciclar”
Secretary of
Communication
Secretary of
Environment
Secretary of
Environment
EMGIRS
EMASEO

-

Strategic Line D: Ongoing Project Management

This strategic line of action is intended to evaluate, control and inform the compliance of the
composting plant with the indicators set forth and to ensure the project achieves its objectives and the
benefits for the city and its inhabitants.
3.4.3. Project Management
Project management and operations of composting plant
The awarded company will be solely responsible for the management and operations of the composing
plant. EMGIRS’ responsibilities should be clearly defined in the initial contract, including their ownership
of the composting plant site. The awarded company is responsible for ensuring the project stays on
track with the aforementioned composting plant specific waste management plan and updating the key
stakeholders on the agenda as the project progresses. In addition to coordination meetings between
EMGIRS and the awarded company, a Management Board of relevant stakeholders should be formed
and should meet regularly to coordinate the correct and timely execution of the project agenda and
implementation plan involving other stakeholders. This Management Board should include the awarded
company, EMGIRS, EMASEO, the Secretariat of Environment, and other organizations as seen fit.
Performance indicators
-

Management Board meeting reports

3.4.4. Project Monitoring
Permanent project monitoring
Frequent project monitoring is beneficial for two main reasons: it holds project implementers
accountable to key stakeholders and it ensures continued engagement of key stakeholders such as
EMGIRS, EMASEO, the Secretariat of Environment and the Secretariat of Planning and Development.
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Creation of stakeholders group
EMGIRS should create a group which is responsible for monitoring the progress and success of the
project. Project milestones, performance indicators and reports should be evaluated per-conditions
defined in the awarded company’s contract to ensure the project is on-track and to address any
concerns as soon as they arise. A format and frequency for roundtable stakeholder meetings should be
defined as well as the establishment of a communication strategy for key stakeholders. Records of
meetings regarding plant operations should be kept detailing major outcomes and participants.
Performance indicators
-

Records of agreements reached at meetings—to have documentation of goals and action items to
be followed up on in future meetings
Positive statistical and performance indicators—which show project is on track to collect and
process expected amount of organic waste
Records of annual stakeholder meetings
Table 37: Strategic Line D Overview

Plans of
Action

Key activities and programs

Key Actors

Indicators

D1. Project
Management

Project management and operations of
composting plant

Private company

-

D2. Project
Monitoring

Permanent project monitoring

Private Company,
EMGIRS, EMASEO,
the Secretary of
Environment
Private Company,
EMGIRS, EMASEO,
the Secretary of
Environment

-

Creation of stakeholders group

-

Records of agreements
reached at management
meetings
Statistical and
Performance reports

Records of annual
stakeholder meetings
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4. Monitoring, Reporting and Verification System
The purpose of an MRV system is to measure and monitor the degree of compliance with the goals set
in mitigation projects. This helps to make decisions to adequately comply with said mitigation goals in
the established times, in addition to ensuring the quality of the data and helping with the planning of
continuous improvements to the project.
Additionally, having an MRV system at the project level that is robust and appropriate to the national
and international context can help improve the confidence of potential project financiers,
demonstrating to third parties the level of commitment, the results achieved and the prospects for
development and future investment.
The Ministry of the Environment of Ecuador should consider developing MRV protocols for anaerobic
digestion and composting projects. These protocols would establish the procedures, frequency of
monitoring, technical parameters and specific calculation factors that should be used so that projects
can officially certify their reductions. As in this case, a municipal project that will be financed, at least in
an initial stage, with private funds, the reductions obtained not necessarily should be accounted for as
part of the fulfillment of the Ecuadorian goals indicated in the national contributions. This is a discussion
the authorities should have in the short term.
In this context, the project must develop and implement an MRV system to manage all relevant data to
measure performance. The design, development and operation of the system will require expert
technical support to guarantee a quality control and successful guarantee. This system must allow at
least:
• The standardization and organization of information;
• Monitoring and control of the variables associated with the project;
• The creation of reports;
• Verification of monitored variables;
• Query information about results in a way compatible with MRV protocols.
Additionally, the MRV system of the project must be able to report the results of the project applied
against the NDC, disseminate the results of the project to highlight the potential of the sector and
communicate about the results of the project and the potential for the sector derived from replication
of similar initiatives.
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5. Cost and Financing Structure
Table 38: Costs of the Implementation Strategy

Strategic Line
Strategic Line A

Strategic Line B

Action Plan
A.1 Participant acquisition and follow up

30

A.2 Separate Collection Logistics

80

B 1. Land transfer

-

B2. Municipal concession

-

B3. Design
B4. Construction

Strategic Line C

Strategic Line D

Costs ($ ’0000)

50
3,000

B5. Start up and operation

250

C1. Outreach and Communication

45

C2. Organic Waste Management Education

120

C3. Project Synergies and Alliances

10

D1. Project Management

30

D2. Project Monitoring

30
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6. Implementation Strategy Overview
Table 39: Implementation Strategy Overview

Strategic
Line A

Action Plan

Key activities and programs

Key Actors

Success Indicators

A.1 Acquisition and
participation of
organic waste
generators

Identification of Participants

Secretary of Environment
EMGIRS

-

-

A.2 Separate
Collection Logistics

Studies documenting current and future
participants (small, medium, large)
Documentation related to the
agreement/commitment between EMGIRS and
Mercado Mayorista to participate in selective
collection
Agreement between Mercado Mayorista and
EMASEO detailing collection schedule
Creation of a certification program
Creation of a participation recognition program

Participation incentives and regulation

Secretary of Environment

-

Sources Separation Training

Secretary of Environment
EMGIRS
Private Company

-

EMASEO
Secretariat of
Environment
Secretary of Environment
EMGIRS

-

Maps of current and future participants and
collection areas

-

EMASEO
Secretariat of
Environment

-

Waste generation reports
Equipment purchased to accommodate waste
generated
Agreements between stakeholders officially
establishing collection routes and frequency

Georeferencing of associated
participants
Quantification of organic waste from
each generator
Definition of zones and frequency of
routes

-

Development of a capacity training program and
material
Documentation of trainings
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Action Plan
Strategic
Line B

B 1. Compost Plant
Sitting

B2. Municipal
concession

Key activities and programs

Key Actors

Success Indicators

Land transfer between EPMMOP and
EMGIRS

EPMOPP
EMGIRS

-

Approval by municipal congress of land transfer

Environmental assessment reports

EMGIRS

-

Environmental assessment report completed
Community engagement meeting along the
process of developing the environmental
assessment report

Terms of Reference and Bidding
Requirements

EMGIRS

-

Approval of project from Secretary of
Environment
Completed TOR

-

Tender published in public tendering platform
Documentation of bid assessments
Contract signed with private company

-

Final design plans
Approval from Secretary of Environment and
Secretary of Planning
Architectural and civil works assessments
Technical and financial reports
Approved permit applications

-

Plant waste management plan

Tender and contracts

B3. Design

Development of final plant design in
accordance with feedback from
required studies

Private Company

Development of a plant specific waste
management plan
B4. Construction

Construction of physical building,
installation and testing of machinery
and equipment

Private Company

-

Approval of composting plant

B5. Start up and
operation

Plant starts receiving organic waste
and composting process begins

Private company

-

Compost plant registration documents
Commencement of operations
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Action Plan
Strategic
Line C

Strategic
Line D

C1. Communication
and Outreach
Strategy

Key activities and programs

Key Actors

Success Indicators

Develop and define specific messages
and target audiences

Secretary of
Communication

-

Communication strategy
Target audience analysis

Develop a strategy for dissemination
of communications strategy

Quito a Reciclar

-

Analysis of most effective outreach techniques
Development of graphic material

Secretary of
Communication
Secretary of Environment
Secretary of Environment
EMGIRS
EMASEO

-

Database with potential clients
Municipal Environmental Education Program

-

Database of complimentary projects
Participation agreements with companies

C2. Education for
Organic Waste
Management
C3. Project
Synergies and
Alliances

Developing TOR and Bidding
Requirements

D1. Project
Management

Project management and operations
of composting plant

Private company

-

Successful Management meetings

D2. Project
Monitoring

Frequent project monitoring to ensure
success of project measured against
performance indicators
Annual meetings of main stakeholders
to discuss performance, opportunities
for improvement and program
expansion

Private Company,
EMGIRS, EMASEO, the
Secretary of Environment
Private Company,
EMGIRS, EMASEO, the
Secretary of Environment

-

Statistical and Performance reports

-

Records of annual stakeholder meetings

Identification of potential project
synergies and alliances

96

7. Gantt Chart
Quito Organic Waste Treatment Facility Implementation Plan
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Determination of Sources of Organic Waste Generation and Separate Collection
System
Acquisition and participation of organic waste generators
Identification of Participants
Participation incentives and regulation
Sources Separation Training
Separate Collection Logistics
Georeferencing of associated participants
Quantification of organic waste from each generator
Definition of zones and frequency of separate collection routes
Strategic Line B: Organic Waste Treatment Plant
Compost Plant Siting
Land transfer between EPMMOP and EMGIRS
Environmental assessment reports
Municipal concession
Terms of Reference and Bidding Requirements
Tender and contracts
Design
Development of final plant design in accordance with feedback from
required studies
Development of a plant specific waste management plan
Construction
Start up and operation
Strategic Line C: Outreach and Education for Organic Waste Management
Communication and Outreach Strategy
Communication strategy
Outreach strategy
Education for Organic Waste Management
Project Synergies and Alliances
Strategic Line D: Ongoing Project Management
Project Management
Project Monitoring
Frequent project monitoring to ensure success of project measured against
performance indicators
Annual meetings of main stakeholders to discuss performance,
opportunities for improvement and program expansion
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Annexes
Annex I: Mercado Mayorista
Figure 23: Photos of Mercado Mayorista
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Annex II: NYC Organics Collection
In New York City, Local Law 77 of 2013 required the Department of Sanitation to create and evaluate a
curbside organics collection pilot program serving a minimum of 100,000 New York City households and
400 schools. The pilot program, in addition to separate collection, had a very effective communication
strategy which utilized four different strategies to connect with consumers:





Informational brochure that stylistically matches the other city-wide programs
“How To” brochure for how to participate in organics collection
Resident education and engagement- Customizable flyers for each apartment building
Annual newsletter to all participants- Keep residents informed of waste diversion contributions
and engages participants with new information.
Communication material was presented in several languages in order to engage the diverse
communities which were targeted.
Figure 24: Examples of NYC Organics Collection Communication Material
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The program has seen great success. Since 2013, the pilot NYC Organics Collection program has served
more than 137,000 households and 700 schools, collected 15,850 tons of organic material from schools
and residences. Residential feedback helps evaluate the program’s success. These are conducted
through telephone surveys, emails and letters, conversations with stakeholders. 70 percent of survey
respondents satisfied with the NYC Organics Collection pilot.
Figure 25: Separate organics collection bins in New York City
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S U P P O R T E D B Y:

750 First Street, NE, Suite 1025 Washington, DC 20002
p +1.202.408.9260 f +1.202.408.8896
www.ccap.org

