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MATERIAL AND METHODS
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Treatment and disposal of municipal, industrial and other waste causes mainly greenhouse gas and air pollutants emissions, being the proportion very variable between pollutants. Moreover, some
treatment processes like incineration and open burning are likely to be a major global source (29 % - 65% of total emissions) of anthropogenic PM2.5, some persistent organic pollutants (POPs), such as
polychlorinated dibenzo-dioxins and polychlorinated dibenzo-furans (PCDD/Fs), hexachlorobenzenes (HCBs), polycyclic aromatic hydrocarbons (PAHs) and some heavy metals (HM).
Spatial disaggregation (allocation) of an emission inventory is a top-down process to distribute emission data, mostly collected at regional or national level on a relatively small and uniform grid. This
process is based on the assumption that pollutant activities are highly correlated with some spatial proxies or factors . The presence of unidentified or diffuse sources, lack of data, poor data quality and
lack of transparency are relevant methodological constraints leading to high uncertainty.
Therefore, simple, but also accurate methods for assessing the spatial distribution of waste sector emissions are needed in order to represent the current situation in urban areas.
The outcome from this study is also essential for the improvement of emission inventories and therefore their subsequent applications such as in urban and regional air quality forecasting systems.

CODE TITLE

5A Biological treatment of waste– Solid waste disposal on land

5B1 Biological treatment of waste - Composting

5B2 Biological treatment of waste– Anaerobic digestión at biogas

5C1a Municipal waste incineration

5C1bi Industrial waste incineration

5C1bii Hazardous waste incineration

5C1biii Clinical waste incineration

5C1biv Sewage sludge incineration

5C1bv Cremation

5C1bvi Other waste incineration

5C2 Open burning of waste

5D1 Domestic wastewater handling

5D2 Industrial wastewater handling

5D3 Other wastewater handling

5E Other waste

• Global Emissions of Trace Gases, Particulate Matter, and Hazardous Air Pollutants from Open Burning of Domestic Waste. Wiedinmyer et al., 2014
• High resolution inventory of GHG emissions of the road transport sector in Argentina. Puliafito et al., 2008
• High resolution multi-scale air quality modelling for all streets in Denmark. Jensen et al., 2017

A geographic domain covering the entire country has been selected for the emissions inventory in an area
organized in 24 Provinces and 554 municipalities, comprising a continental area of 2,778,000 km2 and
representing the most populated urban, rural and natural areas . The study area consists of a rectangular
grid with cells 0.025 ° longitude x 0.025 ° latitude, ranging from 21 ° to 55 ° South latitude and 53 ° to 73 °

West longitude.
Though public data is accounted for the bigger administrative units (Provinces or Departments), population
activities are concentrated in smaller areas. We used Openstreetmap or Geofabrik data and satellite images
of night lights as an indicator of residential occupation.

FIGURE 2. Grid emission and local road network TABLE 1.  Categories NFR according to the UNECE

RESULTS AND CONCLUSIONS 

As a result of this process, a disaggregated emissions inventory was obtained for the
continental area of Argentina. A comparison with the EDGAR emission data shows that,
despite having a good resolution of 10 km x 10 km, the latter is not appropriate for
Argentina, because the original source of data comes from very large geographical
areas.

The national average generation of USW is 0.96 kg / cap / day, with an average
collection of 99.8%, which reflects the priority that the country gives to this service.
However, not everything is at the final disposal, this depends on the Unmet Basic Needs
(NBI) and the type of urban center. A portion is open burned, some is disposed in
streets, and another part is recycled.

What goes to the environmental complex or landfill, obviously emits methane, just like
what is left in wastelands. Open burning processes are relevant, since they emit
emerging pollutants and can be an important source of classic pollutants such as NOx.

FIGURE 5. NOx emissions produced by open burning of MSW

FIGURA 6. CO2 eq emissions/ year in the Waste Sector

• Inventory of primary emissions of selected persistent organic pollutants to the atmosphere in the area of Great Mendoza. Allende et al. 2008
• Spatial accuracy of a simplified disaggregation method for traffic emissions applied in seven mid-sized Chilean cities. Osses de Eicker et al. 2008
- Improved solutions for inventory-routing problems through valid inequalities and input ordering. Coelho et al., 2014

FIGURE 3.  Shortest path.
Generation of pathological, industrial and hazardous waste.

FIGURE 4.  Shortest path. 
Solid urban waste disposed.

Emissions were compiled for different categories detailed in
Table 1 following the Nomenclature for Reporting (NFR)
according to the United Nations Economic Commission for
Europe (UNECE) Guidelines.
We used different levels of complexity adopting primarily top-
bottom approaches combined with GIS tools.

The three key factors for methane generation models for a landfill site are the amount of
waste disposed in the landfill o disposal site, the degradable organic fraction of that
waste and the decay rate. Quantity of waste dumped/year is one of the most important
input parameter. The total amount of waste generated between the baseline map and
the nocturnal light data was estimated with a high resolution map consisting of 700,000
cells corresponding to the Argentine continental sector with information about the
residues generated in the vicinity of the populations.
A minor fraction not thermally treated is disposed in open dumps (authorized or
unauthorized) according to the areas of availability determination defined with a
maximum distance of 20 km.
Network analysis was used to find the shortest path between the generation sites and
the final disposal sites as well as the pre-treatment or intermediate transfer stations. The
optimal route is defined as the one that minimizes fuel consumption, which correspond
to the shortest travelled distance. Dijkstra’s algorithm was employed to build the shortest
path matrices with root in all start points, defined for simplicity, to be at the every grid
center.
In the case of industrial incineration emissions, they were spatially associated to stacks
located in the industrial parks/areas, evaluated by aerial maps. Clinical waste is usually
incinerated. However, a small fraction of waste is assumed to be inadequately disposed.
A similar network analysis was performed using the geographical position of the large
point sources and the location of the health facilities, obtained from the free
geodatabase Geofabrik.FIGURE 1.  Provinces, departaments adn urban zones.

Atmospheric emissions were calculated as follows:

E (p) = A (j) × FE (p,j)

Where E(p) is the total emission for species or pollutant p,
FE(p, j) is the emission factor for pollutant species p, the type
of source j, and A (j) is the level of activity for source j.


