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Introduction

GHG emission inventories are an important part of environmental statistics. An emission inventory gives an overview of emissions of various pollutants per source and/or sector. An emission inventory may cover a certain area or the whole country. 

GHG emissions to air in the Palestinian Territory have local, regional and global consequences. Global emission problems include emissions of greenhouse gases CO2, N2O (nitrous oxide) and CH4 (methane). Regional emissions include acid rain (SO2, NH3 and NOx) and NMVOC, which creates ozone after reaction with NOx. Acid rain and ozone cause losses in agricultural production, damage to materials and health problems. Also, emissions of particulate matter and lead are a leading cause of local health problems. 

The main objective of this report is to provide reliable methodology for calculating emissions to air in the Palestinian Territory. The report will clarify the methodology of calculating emissions for the following pollutants: SO2, NOx, CO2, CH4, N2O, NMVOC (non-methane volatile organic compounds).  The methodology depends on the source of pollution and is classified into:

· Emissions from energy
· Emissions from industrial processes and product use (IPPU)
· Emissions from agriculture, forestry, and other land use (AFOLU)
· Emissions from waste


This report is divided into three chapters: the first chapter defines the main findings of the report.  The second chapter explains the methodology of data collection and tabulation, in addition to details regarding data quality and estimates of data sources.  The third chapter contains the concepts and definitions used in this report.



	August, 2012
	
	Ola Awad
President of PCBS






PCBS: Emissions to Air, 2010 

Chapter One

Main Findings

This chapter presents the main findings of emission calculations in the Palestinian Territory during the year 2010.

1.1 Amounts of Carbon Dioxide CO2
The amounts of carbon dioxide that emitted from the energy and solid waste sectors during the year 2010 was estimated around 3,300 thousand tons, distributed into 3,238 thousand tons emitted from the energy sector, where as the rest is emitted from the solid waste sector (from the solid waste open burning).
	
The Contribution of Various Sectors in the Emissions of Carbon Dioxide, 2010














1.2 Quantities of Methane CH4
The estimated quantity of emitted methane from all sectors (except the industrial process sector) during 2010 is about 15,202 tons, distributed as 3,494 ton resulted from energy sector, 5,828 ton resulted from agriculture sector, and the remaining emissions resulted from the solid waste sector.

The Contribution of Various Sectors in the Emissions of Methane, 2010 



1.3 Emissions Role in Causing Global Warming
Phenomenon of Global Warming as a gradual increase in temperature of the lower layers of the atmosphere surrounding Earth; as a result of increased emissions of greenhouse gases; each greenhouses gas has active radiative, or heat-trapping properties. To compare greenhouse gases, they are indexed according to their Global Warming Potential.  GWP is the ability of a GHG to trap heat in the atmosphere relative to an equal amount of carbon dioxide.  Carbon dioxide assumes the value one (1).  Carbon dioxide, though the most prevalent, is the least powerful GHG.

Global Warming Potential of Gases Compared to CO2
	Gas
	GWP Comparing to CO2

	CO2
	1.0

	CH4
	21.0

	N2O
	310.0

	CO
	1.9

	NMVOC
	3.4



Emissions contribution in causing Global Warming
	



1.4 Per Capita Carbon Dioxide Emissions
The total per capita carbon dioxide emissions for 2010 in the Palestinian Territory about 1.03 tons / capita per year, distributed in different proportions by sector.

Comparing these data with published on the website of the statistical commission of the Islamic countries and other emissions websites, the results were as follows:

	Country  (time reference)
	Emissions of carbon dioxide per capita (tones / capita / year)

	 (2008)Palestine 
	0.52

	 (2008)Jordan 
	3.86

	 (2008)Syria 
	3.48

	 (2008)Lebanon 
	4.08

	 (2008)Egypt  
	2.58

	( 2007)  Israel
	9.63




1.5 GDP per emissions   
The final findings of the National Accounts for the year 2010 showed that the Gross Domestic Product in the Palestinian Territory at constant prices was US$ 5,754.3 million.  The total quantity of emissions measured in ton CO2 equivalent in 2010 in the Palestinian Territory was 4,150.8 thousand ton.

According to these data, the GDP per emissions in US$ per ton was calculated and reached 1,386.3 US$ / ton.  Comparing these data to that published on the website of the International Energy Agency, the results were as follows: 

GDP per emissions in US$ per ton for selected countries, 2009

	Country 
	GDP per emissions in US$ per ton

	Jordan
	716

	Lebanon 
	1,464

	Egypt 
	644

	Israel 
	2,044




 






Chapter Two

[bookmark: _Toc131840218]Methodology and Data Quality

This chapter presents the scientific methodology and quality procedures used in the estimates of emissions to air from their various sources, including the data quality and procedures of data quality.

The estimates of emissions to air for 2010 is based on the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006 Guidelines). These guidelines were produced at the invitation of the United Nations Framework Convention on Climate Change (UNFCCC) to update the Revised 1996 Guidelines and associated good practice guidance, which provide internationally agreed methodologies intended for use by countries to estimate greenhouse gas inventories to report to the UNFCCC.2006.

GHG emissions are reported both in absolute units of carbon dioxide, methane and nitrogen oxide emissions, as well as in units of CO2-equivalent by applying 100-year GWPs of 1 for CO2, 21 for CH4, and 310 for nitrogen oxide.

2.1 Emissions from Energy Sector
Energy systems for most economies are largely driven by the combustion of fossil fuels. During combustion, the carbon and hydrogen of the fossil fuels are converted mainly into carbon dioxide (CO2) and water (H2O), releasing the chemical energy as heat. This heat is generally either used directly or used (with some conversion losses) to produce mechanical energy, often to generate electricity or for transportation. 

The energy sector is usually the most important in greenhouse gas emission inventories and typically contributes over 90% of CO2 emissions and 75% of total greenhouse gas emissions in developed countries.  CO2 typically accounts for 95% of energy sector emissions, with methane and nitrous oxide responsible for the balance. Stationary combustion is usually responsible for about 70% of the greenhouse gas emissions from the energy sector. About half of these emissions are associated with combustion in energy industries, mainly power plants and refineries. Mobile combustion (road and other traffic) is responsible for about one quarter of the emissions in the energy sector.
 
Tiers of emission estimates from the energy sector:
There are three tiers presented in the 2006 IPCC Guidelines for estimating emissions from the energy sector:

TIER 1
The Tier 1 method is fuel-based, since emissions from all sources of combustion can be estimated on the basis of the quantities of fuel combusted (usually from national energy statistics) and average emission factors. Tier 1 emission factors are available for all relevant direct greenhouse gases.

The quality of these emission factors differs between gases. For CO2, emission factors depend mainly on the carbon content of the fuel. Combustion conditions (combustion efficiency, carbon retained in slag and ashes, etc.) are relatively unimportant. Therefore, CO2 emissions can be estimated fairly accurately based on the total amount of fuel combusted and the average carbon content of the fuel.  However, emission factors for methane and nitrous oxide depend on the combustion technology and operating conditions and vary significantly, both between individual combustion installations and over time. 

TIER 2
In the Tier 2 method for energy, emissions from combustion are estimated from similar fuel statistics, as used in the Tier 1 method, but country-specific emission factors are used in place of the Tier 1 defaults. Since available country-specific emission factors might differ for different fuels, combustion technologies or even individual plants, activity data may be further disaggregated to properly reflect such disaggregated sources. If these country-specific emission factors are indeed derived from detailed data on carbon contents in different batches of fuels used, or from more detailed information on the combustion technologies applied in the country, the uncertainties of the estimate should decrease and trends over time can be better estimated.

TIER 3
In the Tier 3 method for energy, either detailed emission models or measurements and data at individual plant level are used where appropriate. Properly applied, these models and measurements should provide better estimates primarily for non-CO2 greenhouse gases, though at the cost of more detailed information and effort.

Emissions sources from the energy sector
	
	
	Energy industries
	Electricity generation

	
	
	Manufacturing industries and construction

	
	Fuel combustion activities
	Transport 
	Road transportation

	Energy Sector
	
	Other sectors
	Commercial/institutional 

	
	
	
	Residential 

	
	
	
	Agriculture/forestry/fishing/fish farms

	
	Fugitive emissions from fuel

	
	Carbon dioxide transport and storage



Methodology of emissions estimates from the Palestinian energy sector:
The Tier 1 method –which is used in the estimation of energy emissions - is fuel-based, since emissions from all sources of combustion can be estimated on the basis of the quantities of fuel combusted (usually from national energy statistics) and average emission factors. Tier 1 emission factors are available for all relevant direct greenhouse gases. 
 
Data on fuels are obtained from the Palestinian Energy Balance, which is prepared annually by the Palestinian Central Bureau of Statistics.

2.2 Emissions from Industrial Processes and Product Use (IPPU)
Greenhouse gas emissions are produced from a wide variety of industrial activities. The main emission sources are releases from industrial processes that chemically or physically transform materials. (For example, the blast furnace in the iron and steel industry, ammonia and other chemical products manufactured from fossil fuels used as chemical feedstock and the cement industry are notable examples of industrial processes that release a significant amount of CO2.) During these processes, many different greenhouse gases, including carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) may be produced.

In addition, greenhouse gases are often used in products such as refrigerators, foams or aerosol cans. For example, HFCs are used as alternatives to ozone depleting substances (ODS) in various types of product applications. Similarly, sulphur hexafluoride (SF6) and N2O are used in a number of products used in industry (e.g., SF6 used in electrical equipment, N2O used as a propellant in aerosol products, primarily in the food industry), or by end-consumers (e.g., SF6 used in running-shoes, N2O used during anesthesia). A feature of these product uses is that, in almost all cases, significant time can elapse between the manufacture of the product and the release of the greenhouse gas. The delay can vary from a few weeks (e.g., for aerosol cans) to several decades, as in the case of rigid foam. In some applications (e.g., refrigeration), a fraction of the greenhouse gases used in the products can be recovered at the end of product’s life and either recycled or destroyed.

	Emissions Sources from Industrial Processes and Product Use (IPPU)	
	Industrial Processes and Product Use (IPPU)
	Mineral Industry
	Cement Production

	
	
	Lime Production

	
	
	Glass Production

	
	
	Other Process Uses of Carbonates

	
	Chemical Industry

	
	Metal Industry

	
	Non-Energy Products from Fuels and Solvent Use

	
	Electronics Industry

	
	Product Uses as Substitutes for Ozone Depleting Substances

	
	Other Product Manufacture and Use

	
	
	Pulp and Paper Industry

	
	Other
	Food and Beverages Industry

	
	
	Other



By browsing the emissions sources from the Industrial Processes and Product Use (IPPU) and referring to the activity data available in the Palestinian Territory, it is clear that there are difficulties in the estimation of these emissions because there are no physical units available which are required for the estimates.

2.3 Emissions from Agriculture, Forestry and Other Land Use (AFOLU)
Land use and management influence a variety of ecosystem processes that affect greenhouse gas fluxes, such as photosynthesis, respiration, decomposition, nitrification/denitrification, enteric fermentation, and combustion. These processes involve transformations of carbon and nitrogen that are driven by biological (activity of microorganisms, plants, and animals) and physical processes (combustion, leaching, and run-off).

Greenhouse Gases in AFOLU:
The key greenhouse gases of concern are CO2, N2O and CH4. CO2 fluxes between the atmosphere and ecosystems are primarily controlled by uptake through plant photosynthesis and releases via respiration, decomposition and combustion of organic matter. N2O is primarily emitted from ecosystems as a by-product of nitrification and denitrification, while CH4 is emitted through methanogenesis under anaerobic conditions in soils and manure storage, through enteric fermentation, and during incomplete combustion while burning organic matter. Other gases of interest (from combustion and from soils) are NOx, NH3, NMVOC and CO, because they are precursors for the formation of greenhouse gases in the atmosphere. The formation of greenhouse gases from precursor gases is considered an indirect emission. Indirect emissions are also associated with leaching or runoff of nitrogen compounds, particularly NO3 - losses from soils, some of which can subsequently be converted to N2O through denitrification.

Sources of Emissions in AFOLU:
Guidance and methods for estimating greenhouse gas emissions and removals for the AFOLU sector now include:
· CO2 emissions and removals resulting from C stock changes in biomass, dead organic matter and mineral soils, for all managed lands;
· CO2 and non-CO2 emissions from fire on all managed land;
· N2O emissions from all managed soils;
· CO2 emissions associated with liming and urea application to managed soils;
· CH4 emissions from rice cultivation;
· CO2 and N2O emissions from cultivated organic soils;
· CO2 and N2O emissions from managed wetlands;
· CH4 emission from livestock (enteric fermentation);
· CH4 and N2O emissions from manure management systems; and
· C stock change associated with harvested wood products.

Overview of inventory preparation for the AFOLU sector:
To prepare inventories for the AFOLU sector, emissions and removals of CO2 and non-CO2 greenhouse gases are estimated separately for each of six land-use categories. Other CO2 emission and non-CO2 categories, such as livestock related emissions, emissions from soil management, soil liming emissions and harvested wood products, may be estimated nationally, since often only aggregate data are available. However, they can be broken down according to land-use category if data are available.

Framework of TIER structure for AFOLU methods: 
Tier 1 methods are designed to be the simplest to use, for which equations and default parameter values (e.g., emission and stock change factors) are provided in this volume. Country-specific activity data are needed, but for Tier 1 there are often globally available sources of activity data estimates (e.g., deforestation rates, agricultural production statistics, global land cover maps, fertilizer use, livestock population data, etc.), although these data are usually spatially coarse.

Tier 2 may use the same methodological approach as Tier 1, but applies emission and stock change factors based on country-specific or region-specific data for the most important land use or livestock categories. Country-defined emission factors are more appropriate for climatic regions, land-use systems and livestock categories in that country. Higher temporal and spatial resolution and more disaggregated activity data are typically used in Tier 2 to correspond with country-defined coefficients for specific regions and specialized land use or livestock categories.

In the Palestinian Territory, since there are no country emission factors, the emissions from AFOLU were estimated using the IPCC Tier 1.  Data of livestock in AFOLU are available and therefore emissions from enteric fermentation and manure management were estimated.  Data from land have many gaps and deficiencies, plus are not applicable to the Palestinian situation, so for these reasons, emissions from land were not estimated. 

Sources of Emissions in AFOLU

	
	
	Enteric Fermentation
	Dairy cows

	
	
	
	Other cattle

	
	
	
	Sheep 

	
	
	
	Goats 

	
	
	
	Camels

	
	
	
	Horses

	
	Livestock
	
	Mules and asses

	
	
	
	Dairy cows

	AFOLU
	
	
	Other cattle

	
	
	
	Sheep 

	
	
	
	Goats 

	
	
	Manure management
	Camels

	
	
	
	Horses

	
	
	
	Mules and asses

	
	
	
	Poultry

	
	Land

	
	Aggregate sources and non-CO2 emission sources from land 



2.4 Emissions from Waste Sector
The starting point for the estimation of greenhouse gas emissions from solid waste disposal, biological treatment, incineration and open burning of solid waste is the compilation of activity data on waste generation, composition and management. 

Solid waste generation rates and composition vary from country to country depending on the economic situation, industrial structure, waste management regulations and lifestyle. The availability and quality of data on solid waste generation, as well as subsequent treatment, also vary significantly from country to country. Statistics on waste generation and treatment have been improved substantially in many countries during the last decade, but at present only a small number of countries have comprehensive waste data covering all waste types and treatment techniques. 

Solid waste is generated from households, offices, shops, markets, restaurants, public institutions, industrial installations, water works and sewage facilities, construction and demolition sites, and agricultural activities.  Solid waste management practices include collection, recycling, solid waste disposal on land, biological and other treatments, as well as incineration and open burning of waste. 

Sources of solid waste:
1. Municipal solid waste (MSW)
2. Industrial waste
3. Other waste, including clinical waste and hazardous waste. 

Waste composition:
Waste composition is one of the main factors influencing emissions from solid waste treatment, since different types of waste contain variable amounts of degradable organic carbon (DOC) and fossil carbon. Waste compositions, as well as the classifications used to collect data on waste composition in MSW, vary widely in different regions and countries.

Emission calculations from waste sector:
In general, IPCC guidelines give methodological guidance for the estimation of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) emissions from the following categories:
· Solid waste disposal,
· Biological treatment of solid waste,
· Incineration and open burning of waste,
· Wastewater treatment and discharge.

Emissions from solid waste disposal sites (SWDS):
The treatment and disposal of municipal, industrial and other solid waste produces significant amounts of methane (CH4). In addition to CH4, solid waste disposal sites (SWDS) also produce biogenic carbon dioxide (CO2) and non-methane volatile organic compounds (NMVOCs), as well as smaller amounts of nitrous oxide (N2O), nitrogen oxides (NOx) and carbon monoxide (CO). CH4 produced at SWDS contributes approximately 3- 4% to annual global anthropogenic greenhouse gas emissions (IPCC, 2001).  

Methodology of emission estimates from solid waste disposal (SWDS):
The IPCC methodology for estimating CH4 emissions from SWDS is based on the First Order Decay (FOD) method. This method assumes that the degradable organic component (degradable organic carbon, DOC) in waste decays slowly throughout a few decades, during which CH4 and CO2 are formed. If conditions are constant, the rate of CH4 production depends solely on the amount of carbon remaining in the waste. As a result, emissions of CH4 from waste deposited in a disposal site are highest in the first few years after deposition, then gradually decline as the degradable carbon in the waste is consumed by the bacteria responsible for the decay.  The transformation of degradable material in SWDS to CH4 and CO2 is by a chain of reactions and parallel reactions. 

In the Palestinian Territory, since there are no country emission factors, the emissions were estimated using the IPCC FOD method with default parameters and good quality country-specific activity data (Tier 2).

2.5 Accuracy
The estimation of emissions to air is based on the following factors:
1. The activity data (statistical data used in the emissions calculations)
2. The emission factors 
3. The equations and modules used.

The emissions factors are proposed by the IPCC for all sectors and for countries which do not have specific emission factors to enable these countries to estimate their emissions.  These factors were tested for their quality and suitability to countries prior to proposal and use.

The quality and suitability of modules and equations was tested and reviewed before use.

The activity data (the statistical data used for estimation) match the quality of their sources.

The activity data of the energy sector were obtained from the Palestinian Energy Balance prepared annually by PCBS.  Data of the Palestinian Energy Balance are considered to be of high quality.

Agricultural sector data were taken from the Agricultural Census data collected by PCBS during 2010. The detailed quality description and quality procedures employed during the Agricultural Census are listed in the chapter on quality in the census report.

Waste activity data were taken from censuses and surveys whose quality had been verified.

2.6 Comparability
Since there are no previous estimates of emissions to air with the same methodology, it is not possible to make time comparability for these data.  Geographical comparability was made with neighboring countries from the database of the European Commission Joint Research Center.

2.7 Data Quality Assurance Procedures
Quality procedures were undertaken during the emissions to air estimation:
· Checking the activity data used in the emissions estimates and referring to their sources to ensure quality and verifying the technical notes regarding these data.
· Checking the proposed emission factors and taking into account the issues of uncertainty in the selection of factors.

2.8 Technical Notes
The following are important technical notes on the data mentioned in the report:
· Emissions from the Industrial Processes and Product Use (IPPU) are not estimated due to lack of required data.
· The international comparisons table is taken from different databases of agencies related to emissions and climate change.
· Emissions from fuel used for agricultural purposes are not included due to lack of data.











































Chapter Three

Concepts and Definitions

Solid Waste Burning:
Outdoor burning of wastes such as lumber, used textiles, and others.

Agriculture Waste:
Waste produced as a result of various agricultural operations. It includes manure and other waste from farms, poultry houses and slaughterhouses; harvest waste; fertilizer run-off from fields; pesticides that enter into water, air or soil; and salt and silt drained from fields. 

Household Waste:
Waste material usually generated in the residential environment.  Waste with similar characteristics may be generated in other economic activities and can thus be treated and disposed together with household waste.

Nitrogen Oxides (NOx):
A group of highly reactive gases that contain nitrogen and oxygen in varying amounts. Many of the nitrogen oxides are colorless and odorless. The common pollutant nitrogen dioxide (NO2) can often be seen combined with particles in the air as a reddish-brown layer over many urban areas. Nitrogen oxides are formed when the oxygen and nitrogen in the air react with each other during combustion. The formation of nitrogen oxides is favored by high temperatures and excess oxygen (more than is needed to burn the fuel). The primary sources of nitrogen oxides are motor vehicles, electric utilities, and other industrial, commercial, and residential sources that burn fuels.

Nitrous oxide (N2O):
A powerful greenhouse gas emitted through soil cultivation practices, especially the use of commercial   and organic fertilizers, fossil-fuel combustion, nitric acid production, and biomass burning. One of the  six greenhouse gases to be curbed under the Kyoto Protocol.

Emissions
In the climate change context, emissions refer to the release of greenhouse gases and/or their  precursors and aerosols into the atmosphere over a specified area and period of time.

Carbon dioxide (CO2):
A naturally occurring gas, and also a by-product of burning fossil fuels and biomass, as well as land-use changes and other industrial processes. It is the principal anthropogenic greenhouse gas that affects  the Earth’s radiative balance. It is the reference gas against which other greenhouse gases are measured and therefore has a Global Warming Potential of 1.

Equivalent CO2 (carbon dioxide):
The concentration of carbon dioxide that would cause the same amount of radiative forcing as a given mixture of carbon dioxide and other greenhouse gases.

Greenhouse gas:
Greenhouse gases are those gaseous constituents of the atmosphere, both natural and anthropogenic,  that absorb and emit radiation at specific wavelengths within the spectrum of infrared radiation emitted by the Earth’s surface, the atmosphere, and clouds. This property causes the greenhouse effect.  Water vapor (H2O), carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4), and ozone (O3) are the  primary greenhouse gases in the Earth’s atmosphere.  Moreover there are a number of entirely human- made greenhouse gases in the atmosphere, such as the halocarbons and other chlorine- and bromine- containing substances, dealt with under the Montreal Protocol. Besides CO2, N2O, and CH4, the Kyoto Protocol deals with the greenhouse gases sulfur hexafluoride (SF6), hydro fluorocarbons (HFCs), and  per fluorocarbons (PFCs). 

Methane (CH4):
A hydrocarbon that is a greenhouse gas produced through anaerobic (without oxygen)  decomposition of waste in landfills, animal digestion, decomposition of animal  wastes, production and distribution of natural gas and oil, coal production, and  incomplete fossil-fuel combustion. Methane is one of the six greenhouse gases to be  mitigated under the Kyoto Protocol.

Ozone (O3):
Pungent, colorless, toxic gas that contain three atoms of oxygen is each molecule.  It occurred naturally at a concentration of a bout 0.01 parts per million (p.p.m) of air.  Levels of 0.1 p.p.m.  are considered to be toxic.

Carbon Monoxide (CO): 
Colourless, odourless and poisonous gas produced by incomplete fossil fuel combustion.  Carbon monoxide combines with the hemoglobin of human beings, reducing its oxygen carrying capacity, with effects harmful to human beings.

Sulphur Dioxide (SO2):
Heavy, pungent, colorless gas formed primarily by the combustion of fossil fuels.  It is harmful to human beings and vegetation, and contributes to the acidity in precipitation.

Suspended Particular Matter (SPM):
Finely divided solids or liquids that may be dispersed through the air from combustion processes, industrial activities or natural sources.

Particulate:
Fine liquid or solid particles, such as dust, smoke, mist, fumes, or smog, found in air or emissions.  

Organic compounds:
Compounds containing carbon (including carbonates, bicarbonates, carbon dioxide and carbon monoxide) that form the basis of living mattes.  In domestic sewage, organics one mainly metabolic wastes of faeces or urine plus grease, detergents and so forth.

Volatile organic compounds (VOCs):
Organic compounds that evaporate readily and contribute to air pollution mainly through the production of photochemical oxidants.  

Air Pollution Sources:
Activities that result in air pollution including agricultural activities, combustion processes, dust producing processes, manufacturing activities, nuclear energy-related activities, spray-painting, printing, dry-cleaning and so on.

Air Quality Standards:
Levels of air pollutants prescribed by regulations that may not be exceeded during a specified time in a defined area.

Emission standard:
Maximum amount of polluting discharge legally allowed from a single source, mobile or stationary.

Air Pollutants:
Substances in air that could, at high enough concentrations, harm human beings, animals, vegetation or material.  Air pollutants may thus of being airborne.  They may consist of solid particles, liquid droplets or gases, or combinations of these forms.

Hydrocarbons:
Compounds of hydrogen and carbon in various combinations that are present in petroleum products and natural gas.  Some hydrocarbons are major air pollutants, some may be carcinogenic and others contribute to photochemical smog.

Charcoal: 
Solid residue consisting mainly of carbon obtained by the destructive distillation of wood in the absence of air.

Fossil fuel:
Cool, oil and natural gas.  They are derived from the remains of ancient plant and animal life.

Municipal Solid Waste (MSW):
Municipal waste is generally defined as waste collected by municipalities or other local authorities. However, this definition varies by country. Typically, MSW includes: household waste; garden (yard) and park waste; and commercial/institutional waste.

Hazardous waste: 
Waste oil, waste solvents, ash, cinder and other wastes with hazardous nature, such as flammability, explosiveness, causticity, and toxicity, are included in hazardous waste. Hazardous wastes are generally collected, treated and disposed separately from non-hazardous MSW and industrial waste streams.  Some hazardous wastes are incinerated and can contribute to the fossil CO2 emissions from incineration. 
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