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National Background

Syrian Arab Republic is located on the Eastern Mediterranean Coast, and it is 185,000 square kilometers in size. Its population is about 21,000,000. Arabic language is the official language, and the system of government is a republican rule. 

Administratively, it is divided into 14 governorates, including cities and villages.            In respect of production sectors in Syria, they are mainly the public, private and common sectors.

The age rate less than 14 years forms about (39.6 %), the age rate between (15-64 years) forms about (56.7 %) while the age rate more than (65 years) forms about (3.6 %).

Geographically, Syrian Arab Republic is divided into four regions:
1. Coastal area: it is enclosed between the western mountains chain and sea.

2. Mountainous area: it includes the outreached mountains and heights from the north to the south of Syria in parallel with the Mediterranean coast. 

3. Inland area or the plains: it is located at the east of the mountainous area. 

4. Desert area: it is located at the eastern south of the country.                                                                                                                 

Syria Map
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1. Summary:

In accordance with the Syrian interests in the various environmental issues, Syrian Arab Republic has signed many of the international environmental conventions such as Basel, Rotterdam and Stockholm, which are concerned to the sound management of chemical substances. In this frame and in response to the UNEP Chemicals exerted efforts to achieve the sound management of mercury and its compounds, Syria has signed a Memorandum of Understanding with the UNEP Chemicals in 4 October 2007, hereby Syria will execute a national inventory of mercury uses and releases.
In order to carry out the project, we have executed the following activities:

· Forming many committees as follows:

1. Steering committee.

2. Unit team: its task is to receive information and analyze it.

3. Work team: consists of the concerned bodies as follows:
	Ministry of Industry 
	Ministry of State for Environment Affairs

	Ministry of Labor and Social Affairs
	Ministry of Health

	Ministry of Agriculture 
	Ministry of Petroleum and Mineral Resource

	Ministry of Defense
	General Directorate of Customs

	State Planning Commission
	Chamber of Industry 

	Gold Formulating Association
	National Poisoning Information Center

	Dentists Association
	General Commission for Scientific Agricultural Researches 

	
	NGOs


· Making forms to determine the probable dealing with mercury and its compounds industrial and trade activities. 
· Executing a workshop for defining the project and its activities in 27 January 2008.

· Executing awareness workshops in the various national governorates in order to define the project to the concerned bodies and raising awareness on the health and environment risks obtaining of the mercury and its compounds uses and emissions.
· Making awareness brochures on the project activities and the reverse impacts of mercury and its compounds on human health and environment.
· Executing a final workshop to adopt the projectۥs reports in 5 February 2009.  
We have focused in our national inventory project on the potential sources of mercury uses and its releases out of  the various service and industrial activities of the public, private  and common sectors.                                                                    

Through the project activities, we have collected the information on the:

· intentional use of mercury in the chlor-alkali factory, thermometers with mercury, dental mercury-amalgam fillings, manometers and gauges,  fluorescent lamps, medical and pharmaceutical materials and batteries. 
· information on the crude, refined and used oil, the raw, cleaned and domestic natural gas, burning wood for carbonizing, the produced cement amount, the medical and domestic wastes amounts and the sewage water, which is probable to release mercury emission through dealing with such  materials. 

· We have depended on the toolkit screening matrix for distribution of these data on the main source categories and source sub-categories. 
· After we have received inventory data and by a technical assistance from the UNEP expert, Mr. Yves GUIBERT, for two-day training for the unit team within the period 7-8 May 2008 on how to calculate the mercury releases out of the various sources, we have made the calculation of the input and output of mercury to the various media by using of the UNEP excel sheet and by depending on the default input and output factors according to the toolkit.

We also mention that this report has been prepared in accordance with the methodology proposed in the Mercury Inventory Toolkit issued by the chemicals unit in the United Nations Environment Program, which is still considered as a tentative toolkit, where our national inventory project  is considered as a pilot project to help test this toolkit, and submitting notes and recommendations for future development. Therefore, the results of mercury amount calculations and estimating the amount of emissions which we have made based on this primary toolkit would not be realistic for most of the emission sources. 
As for the thermometers and pressure gauges, lamps and other products containing mercury in a closed form, it is very difficult to quantify and thus calculate the amount of mercury. Estimating the amount of mercury emitted from these products depends on determining the quantity of the broken products, and therefore, the results obtained do not reflect the reality of emissions where there is no mechanism to determine the percentage of devices which break in the year or for several years. 
For Chlor-alkali production unit, in depending on the results of  inspection of the unit, we think that the upper limit is closer to reality as the annual loss of mercury in the unit is more than 1200 kg/year and it is close to the result that we obtained in calculating according to the upper limit.
The results show that some of the default  input factors, particularly concerning of the wastes, are high values, consequently, they will give us unrealistic values which are not harmonized with our wastes reality, where it is expected that our waste  quantity which probable contains mercury is low in comparison with what is mentioned in the toolkit, so it is necessary to check that detailed survey and making the suitable analyses in following steps, therefore; the mercury content in our wastes is much lesser than the value obtained depending on the toolkit default input factors.
Also, we have noted some gabs in the toolkit ( see 1.3. gabs ) there are some output factors are not available in the toolkit such as: the source sub-category 5.3.1 "refining crude oil", the source sub-category 5.1.4 "extraction/refining natural gas", the source sub-category 5.5.7 "production of pharmaceuticals", the source sub-category 5.6.3 "laboratory chemicals and equipment with mercury", the source sub-category 5.9.1 "controlled landfills". Consequently, this will lead to disabling us to estimate the output emission of  mercury from these sub-categories.
Having reviewed the calculations results according to the toolkit default input factors of mercury and our industries reality and the nature of the used raw materials in these industries (such as the petroleum materials), which often do not contain concentrations of mercury because we do not have mercury in nature, with taking into consideration the above-mentioned notes, so we suggest that the below referred values according to the minimum limit are the nearest to our reality and they are as follows:
	Input amount of mercury
	Output amount of  mercury releases to the various media

	By using of minimum input factors


	By using of minimum factors

	7535.282 kg Hg/year
	3691.773 kg Hg/year

	By using of maximum input factors
	By using of maximum factors

	24814 kg Hg/year
	17084.72 kg Hg/year


1.1. Release by main source categories :

Table 1: 
Screening Matrix – Main source categories and release pathways by using maximum input factors:
	Main Source Category
	Air

(kg Hg/y)
	Water 

(kg Hg/y)
	Land 

(kg Hg/y)
	Product

(kg Hg/y)
	Waste/
residue

(kg Hg/y)
	Sector specific treatment/disposal
(kg Hg/y)

	Extraction and use of fuels/energy sources
	2769.92
	0
	0
	0
	0
	0

	Primary (virgin) metal production
	0
	0
	0
	0
	0
	0

	Production of other minerals and materials with mercury impurities
	512.93
	0
	0
	85.54
	0
	0

	Intentional use of mercury in industrial processes: Chlor-alkali production with mercury technology
	20.8
	0.02
	0
	3.2
	1568
	0

	Consumer products with intentional use of mercury
	82.49
	225.09
	4.4
	0
	515.89
	0

	Other intentional products/process uses
	1320.4
	1004.6
	366.2
	2620.8
	907.2
	0

	Production of recycled metals
("secondary" metal production)
	0
	0
	0
	0
	0
	0

	Waste incineration
	2462.65
	0
	0
	0
	0
	0

	Waste disposal, deposition/land filling
	0
	1307.29
	522.92
	0
	392.19
	392.19

	Cremation and cemeteries
	0
	0
	0
	0
	0
	0

	Total Approximately quantified releases

	7169.19
	2537
	893.52
	2709.54
	3383.28
	392.19


Total amount of mercury output by using maximum input factors= 17084.72 (kg Hg/y)
	Sub.category
	Hg Outputs
	 Unit

	/Preparations of fillings at dentist clinics (share of current mercury supply for amalgam fillings)
	3,696.00
	Kg Hg/y

	Controlled landfills/deposits (a
	2,614.59
	Kg Hg/y

	Informal waste incineration
	2422.65
	Kg Hg/y

	Uses (other than combustion)'oil
	2018.7213
	Kg Hg/y

	Chlor-alkali production with mercury-technology
	1592.016
	Kg Hg/y

	Medical blood pressure gauges
	1464.805
	Kg Hg/y

	/Disposal (releases from mercury supply for fillings 10-20 years ago)
	1,008.00
	Kg Hg/y

	/Use of raw or pre-cleaned gas
	751
	Kg Hg/y

	Medical thermometers
	750
	Kg Hg/y

	Cement production (a
	598.468074
	Kg Hg/y

	Fluorescent tubes (double end)
	60
	Kg Hg/y

	/Use - from fillings in the mouth (releases from mercury supply for fillings 5-15 years ago)
	50.4
	Kg Hg/y

	Incineration of medical waste
	40
	Kg Hg/y

	Alkaline, other than  button cell shapes
	17.6
	Kg Hg/y

	/Use of pipeline gas (consumer quality)
	0.2
	Kg Hg/y

	Total
	17,084.45
	Kg Hg/y
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Table 2: 
Screening Matrix – Main source categories and release pathways by using minimum input factors:

	Main Source Category
	Air
(kg Hg/y)
	Water 
(kg Hg/y)
	Land 
(kg Hg/y)
	Product

(kg Hg/y)
	Waste/
residue

(kg Hg/y)
	Sector specific treatment/disposal
(kg Hg/y)

	Extraction and use of fuels/energy sources
	28.187
	0
	0
	0
	0
	0

	Primary (virgin) metal production
	0
	0
	0
	0
	0
	0

	Production of other minerals and materials with mercury impurities
	102.59
	0
	0
	17.11
	0
	0

	Intentional use of mercury in industrial processes Chlor-alkali production with mercury technology
	1.3
	0
	0
	0.2
	98
	0

	Consumer products with intentional use of mercury
	30.24
	75.09
	4.4
	0
	173.23
	0

	Other intentional products/process uses
	879.4
	525.8
	366.2
	655.2
	226.8
	126

	Production of recycled metals
("secondary" metal production)
	0
	0
	0
	0
	0
	0

	Waste incineration
	250.27
	0
	0
	0
	0
	0

	Waste disposal, deposition/land filling
	0
	65.36
	26.15
	0
	19.61
	19.61

	Cremation and cemeteries
	0
	0
	0
	0
	0
	0

	Total Approximately quantified releases
	1291.98
	666.25
	396.75
	672.51
	517.64
	145.61


Total amount of mercury output by using minimum input factors= 3690.747  (kg Hg/y)

	Sub-gategory
	 
	Hg ouput
	 

	Medical blood pressure gauges
	 
	1464.805
	kg Hg/y

	/Preparations of fillings at dentist clinics (share of current mercury supply for amalgam fillings)
	 
	1050
	kg Hg/y

	/Disposal (releases from mercury supply for fillings 10-20 years ago)
	 
	252
	kg Hg/y

	Medical thermometers
	 
	250
	kg Hg/y

	Informal waste incineration
	 
	242.265
	kg Hg/y

	Controlled landfills/deposits (a
	 
	130.7293
	kg Hg/y

	Cement production (a
	 
	119.6936
	kg Hg/y

	Chlor-alkali production with mercury-technology
	 
	99.501
	kg Hg/y

	Uses (other than combustion)
	 
	20.18721
	kg Hg/y

	Alkaline, other than  button cell shapes
	 
	17.6
	kg Hg/y

	Fluorescent tubes (double end)
	 
	15
	kg Hg/y

	/Use - from fillings in the mouth (releases from mercury supply for fillings 5-15 years ago)
	 
	12.6
	kg Hg/y

	/Use of raw or pre-cleaned gas
	 
	9.04
	kg Hg/y

	Incineration of medical waste
	 
	8
	kg Hg/y

	Alkaline, other than  button cell shapes
	 
	0.352
	kg Hg/y

	TOTAL Hg output
	 
	3691.773
	kg Hg/y
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1.2. Important source sub-categories:

1.2.1. Preparations of amalgam fillings at dentist clinics (share of current mercury supply for amalgam fillings). Additional investigation will be completed to reduce using of dental mercury-amalgam fillings.

1.2.2. Controlled landfills/deposits. Additional investigation will be completed to reduce input factor.

1.2.3. Informal waste incineration.

1.2.4. Use of gasoline, diesel and other distillates, uses (other than combustion):  we have a large value of mercury input by using minimum and maximum input factors. Additional investigation will be completed to reduce the minimum  and maximum range. Output factors are not available.

1.2.5. Chlor-alkali production with mercury-technology: the calculated input of mercury by using the maximum default input factor = 1600 kg/year, and in chlor-alkali factory there are annual needs of mercury = about 1500 kg/year of mercury to compensate the lost amounts of mercury out of cells.
1.2.6. Disposal (releases from mercury supply for fillings 10-20 years ago)
Table 3:  Important source sub-categories:

	Sub-category
	Amount

Kg Hg/year
	Estimated mercury output distribution by pathway

	
	
	Air
	Water
	Land
	products
	General waste
	Sector specific treatment/disposal

	
	min
	max
	min
	max
	min
	max
	min
	max
	min
	max
	min
	max
	min
	max

	Controlled  landfills
	2180
	___
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Dental  mercury-amalgam fillings
	2100
	8400
	147
	588
	159
	638.4
	0
	0
	655.2
	2620.8
	226.8
	907.2
	126
	504

	Refining crude oil
	117.46
	3523
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Waste water system/treatment
	131
	2614
	0
	0
	65.36
	1307.29
	26.15
	522.92
	0
	0
	19.61
	392.19
	19.61
	392.19

	Informal waste incineration
	242.27
	2422
	242
	2422
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Chlor-alkali production with mercury-technology
	100
	1600
	1.3
	20.8
	0
	0
	0
	0
	0.2
	3.2
	98
	1568
	0
	0


1.3. Data gaps:

Toolkit gabs:
- The output factors of some source sub-categories are not available such as: the source sub-category 5.1.3. "refining crude oil", the source sub-category 5.1.4 "extraction/refining natural gas", the source sub-category 5.5.7 "production of pharmaceuticals", the source sub-category 5.6.3 "laboratory chemicals and equipment with mercury", the source sub-category 5.9.1 "controlled landfills".
- The distribution output factors of the cement production are not accurate, also, in case of " batteries/production". 
- The default input factors need more investigation and analyzing to adopt actual values.
- We have found that there is a duplication in the calculation of mercury amounts which are released out of some sources (e.g.1: in the cement production process, according to the toolkit, mercury might be released from fuel burning which is calculated in the toolkit source sub-category 5.1.3, e.g.2: the mercury amounts which are calculated in the toolkit source sub-category 5.9.5 "waste water system" include the released mercury from the dental mercury-amalgam fillings and the broken mercury thermometers and may be from light sources with mercury), e.g.3: estimating mercury values in sub-categories 5.8.1. Incineration of municipal/general waste and 5.9.1. Controlled landfills/deposits include calculated values of mercury in other sub-categories such as: mercury in fluorescent lamps, thermometers, manometers and gauges,  medical and pharmaceutical materials and batteries…

- Toolkit didn’t refer to mercury in industrial waste water. 

-Toolkit didn’t mentioned the Mechanism of inventory in many sources of Mercury such as:

1- Mercury in Lamps

2- Sub-category 5.6.5- Miscellaneous product uses, mercury metal uses, and other sources

-Toolkit didn’t mentioned to the mercury in the fish.
Inventory gabs:
- We have confronted difficulties in collecting data from the Customs: there are many materials and equipment have been imported and they might have some content of mercury and they cannot be defined by the Customs through official records..
- Data about mercuric thermometers other than medical are not available.

- Information about the medical equipment and pharmaceuticals with mercury needs more investigation. 

- We have confronted difficulties in collecting data about:

1. cosmetics and related products.
2. Paints.
We need more investigation and analyzing to assure that the mercury existing in these materials.

- The concerned bodies do not have a data base on mercury and its compounds.

- A lack of information from the private sector.
- The inventory did not cover hospitals in the public and private sectors.
2. Identified mercury release sources:

Table 4:
Classification of sources of mercury release

	N.
	Categories and sub-categories of mercury release sourses
	Syrian sources

	1
	Extraction and use of fuels/energy sources
	

	1.1
	Coal combustion in large power plants
	Not identified in Syria

	1.2
	Other coal use
	Yes 

	1.3
	Mineral oils – extraction, refining and use
	Yes

	1.4
	Natural gas – extraction, refining and use
	Yes

	1.5
	Other fossil fuels – extraction and use
	Not identified in Syria

	1.6
	Biomass fired power and heat production
	Yes

	1.7
	Geothermal power production
	Not identified in Syria

	2
	Primary (virgin) metal production
	

	2.1
	Mercury (primary) extraction and initial processing
	Not identified in Syria

	2.2
	Gold and silver extraction with mercury amalgamation processes
	Not identified in Syria

	2.3
	Zinc extraction and initial processing
	Not identified in Syria

	2.4
	Copper extraction and initial processing
	Not identified in Syria

	2.5
	Lead extraction and initial processing
	Not identified in Syria

	2.6
	Gold extraction and initial processing by methods other than mercury amalgamation
	Not identified in Syria

	2.7
	Aluminum extraction and initial processing
	Not identified in Syria

	2.8
	Other non-ferrous metals – extraction and processing
	Not identified in Syria

	2.9
	Primary ferrous metal production
	Not identified in Syria

	3
	Production of other minerals and materials with mercury impurities
	

	3.1
	Cement production
	Yes

	3.2
	Pulp and paper production
	Not identified in Syria

	3.3
	Production of lime and light weight aggregates
	Not identified in Syria

	4
	Intentional use of mercury in industrial processes
	

	4.1
	Chlor-alkali production with mercury-technology
	Yes

	4.2
	VCM production with mercury catalyst
	Not identified in Syria

	4.3
	Acetaldehyde production with mercury catalyst
	Not identified in Syria

	4.4
	Other production of chemicals and polymers with mercury
	Not identified in Syria

	5
	Consumer products with intentional use of mercury
	

	5.1
	Thermometers with mercury
	Yes

	5.2
	Electrical switches and relays with mercury
	Need  more investigation 

	5.3
	Light sources with mercury
	Yes

	5.4
	Batteries with mercury
	Yes

	5.5
	Biocides and pesticides with mercury
	Not identified in Syria

	5.6
	Paints with mercury
	Need  more investigation 

	5.7
	Pharmaceuticals for human and veterinary uses  
	Yes

	5.8
	Cosmetics and related products with mercury
	Need  more investigation 

	6
	Other intentional product/process use
	

	6.1
	Dental mercury-amalgam fillings
	Yes

	6.2
	Manometers and gauges with mercury
	Yes

	6.3
	Laboratory chemicals and equipment with mercury
	Yes

	6.4
	Mercury metal use in religious rituals and folklore medicine
	Not identified in Syria

	6.5
	Miscellaneous product uses, mercury metal uses, and other sources
	Need  more investigation 

	7
	Production of recycled metals ("secondary" metal production)
	

	7.1
	Production of recycled mercury ("secondary production”)
	Not identified in Syria

	7.2
	Production of recycled ferrous metals (iron and steel)
	Need  more investigation 

	7.3
	Production of other recycled metals
	Not identified in Syria

	8
	Waste incineration
	

	8.1
	Incineration of medical waste 
	Yes 

	8.2
	Informal waste incineration 
	Yes 

	8.3
	Incineration of municipal/general waste
	Not identified in Syria

	8.4
	Incineration of hazardous waste
	Not identified in Syria

	8.5
	Sewage sludge incineration
	Not identified in Syria

	9
	Waste deposition / land-filling and waste water treatment
	

	9.1
	Controlled landfills/deposits
	Yes

	9.2
	Waste water system/treatment 
	Yes 

	9.3
	Diffuse disposal under some control
	Not identified in Syria

	9.4
	Informal local disposal of industrial production waste
	Not identified in Syria

	9.5
	Informal dumping of general waste
	Not identified in Syria

	10
	Crematoria and cemeteries
	

	10.1
	Crematoria
	Not identified in Syria

	10.2
	Cemeteries
	Need  more investigation 

	11
	Potential hotspots
	Chlor-alkali plant


Source: 
UNEP Toolkit, Pilot draft, November 2005

3. Quantification of mercury releases:

The basic aim of the Toolkit is to enable an estimation of the average annual release to each pathway or vector (air, water, land, products, general waste and sector-specific waste treatment) for each release process identified.  The estimate can be calculated by using the following basic equation: 

EQUATION 1:

	Estimated mercury 
release to pathway X
	=
	activity rate * input factor * output distribution factor for pathway X 


3.1. Extraction and use of fuels/energy sources:
3.1.1. Mineral oils – extraction, refining and use:  Source information is Ministry of Petroleum and Mineral Resource ( 2006-2007):
Syrian Arab Republic depends on the petrolic derivatives as a main source of energy in the various sectors. There are many of petrolic products in Syria such as: crude oil, butane, naphte, gasoline, premium gasoline, kerosene, hydrogenated kerosene, gas oil, fuel oil, asphalt, sulphur from the oil, coke. 

	Use of Crude Oil
	19,500,000 ton/year

	Refining  Oil
	11,745,879 ton/year

	Use of gasoline, diesel and other distillates(other than combustion produced+ imported)
	20,187,213 ton/year.


Action plan: final distillation of the used catalyst in the refining process to check Hg concentration in the used catalyst and in bottom sludge from the distillation column.

Action plan : additional investigation will be completed to reduce the minimum and maximum  range: representative sampling and analysis 
3.1.2. Natural gas: Source information is Ministry of Petroleum and Mineral Resource ( 2006-2007):

	/Extraction/ refining 
	7,825,140,000m3/year

	/Use of raw or pre-cleaned gas
	3,753,581,000 m3/year


	/Use of pipeline gas (consumer quality)
	569,966,250  m3/year


3.1.3. Biomass fired power and heat production:

Wood combustion to produce coal, the amount of combusted wood in Syria is 158 ton/year.

3.1.4. Coal combustion in large power plants: Not identified in Syria.

3.1.5. Other coal use: Needs more investigation in the action plan.

3.1.6. Extraction and use of other fossil fuels: Not identified in Syria.

3.1.7. Geothermal power production: Not identified in Syria.

Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 5 :  Calculation of mercury input for  the main source category: Extraction and use of fuels/energy sources:
	No
	Sub-category
	Activity rate 
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	1.1
	Extraction crude oil
	19,500,000 ton/year
	0.01 mg/ton
	0.195

	1.2
	Refining of crude oil 
	11,745,879 ton/year


	10 mg/t
	300 mg/t
	117.46
	3523

	1.3
	Use of gasoline, diesel and other distillates (Power plant)
	20,187,213 ton/year
	1 mg/t
	100 mg/t
	20.19
	2018.72

	1.4
	Extraction/refining natural gas
	7,825,140,000m3/year
	2 mg/t
	200 mg/t
	16.6
	1565

	1.5
	Use of raw or pre-cleaned gas
	3,753,581,000 m3/year
	2 mg/t
	200 mg/t
	8
	751

	
	Use of pipeline gas (consumer quality)
	569,966,250  m3/year
	0.03 µg/Nm3
	0.40 µg/Nm3
	0.0039
	0.2

	1.6
	Biomass fired power and heat production
	158 ton/year
	0.0021 g/ton
	0.00033

	
	Total amount of mercury input by category  1
	
	
	
	162.449
	7858.11


Input factors (source information is the toolkit): 

1. Oil:
Table 5‑18 (from the toolkit):
Preliminary default input factors for mercury in various oil qualities

	Oil product
	Default input factors; 
mg mercury per metric ton of oil (= ppbwt);
(low end - high end)

	Crude oil
	10 - 300

	Gasoline, diesel and other distillates
	1 - 100


2. Gas: 
Table 5‑25 (from the toolkit):
Preliminary default input factors for mercury in various natural gas qualities

	Gas quality
	Default input factors;
(g Hg/Nm3 gas; 
(low end - high end)

	Raw or pre-cleaned gas
	2 – 200

	Pipeline gas (consumer quality)
	0.03 – 0.4


3. Input factor for biomass: The main input factor needed is the concentration of mercury in the burned biomass. For uncontrolled wood combustion sources, the US EPA developed an emission factor of 0.0021 grams of mercury per metric tons of wood. (from the toolkit 5.1.6.3 ) 
B. Estimated mercury output distribution by pathway: 
Table 6 :  Estimated mercury output distribution by pathway

	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	29.23


	2922.72


	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


1. Output factors for oil (source information is the toolkit):

According to the toolkit, the distribution output factors are not applicable for refining crude oil. See toolkit table 5-19

Table 5‑19 (from the toolkit):
Preliminary default output distribution factors for mercury from extraction, refining, and uses of oil

	Life Cycle Phase
	Distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products
	General waste
	Sector specific treatment/
disposal

	Extraction
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Refining
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.

	Uses:

	Uses (other than combustion)
	1
	
	
	
	
	

	Residential heating with no controls
	1
	
	
	
	
	

	Oil Combustion Facility with no emissions controls
	1
	
	
	
	
	

	Oil Combustion Facility with PM control using an ESP or scrubber
	0.9
	
	
	
	0.1
	


2. Output factors for gas (source information is the toolkit):
According to the toolkit, the distribution output factors are not applicable for refining crude gas. See toolkit table 5-26

Table 5‑26
Preliminary default output distribution factors for mercury from extraction, refining and use of natural gas

	Phase of life cycle
	Output distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products
	General waste
	Sector specific treatment/
disposal

	Extraction /refining
	n.a.
	n.a.
	n.a.
	n.a.
	
	n.a.

	Combustion/use
	1
	
	
	
	
	


3.  Output factors for biomass : according to the toolkit (5.1.6.2. paragraph n. 358 page n. 84) this mercury is readily released mostly to air when the wood and other biomass are burned (Friedli, H.R. et al., 2001). 

3.2. Primary ( virgin ) metal production:
3.2.1. Primary extraction and processing of mercury: Not identified in Syria.
3.2.2. Gold and silver extraction/production with mercury-amalgamation process:

Under this category, data received are only from two workplaces. They use only 3 kg of mercury, and they are using vacuum distillation process to purify the gold with no emission or transfer of mercury.
3.2.3. Zinc extraction and initial processing: Not identified in Syria.
3.2.4. Copper extraction and initial processing: Not identified in Syria.
3.2.5. Lead extraction and initial processing: Not identified in Syria.
3.2.6. Gold extraction and initial processing by other processes than mercury amalgamation: Not identified in Syria.
3.2.7. Aluminium extraction and initial processing: Not identified in Syria.
3.2.8. Extraction and processing of other non-ferrous metals: Not identified in Syria.
3.2.9. Primary ferrous metal production: Not identified in Syria.
3.3. Production of other minerals and materials with mercury impurities:
3.3.1. Cement production:
In Syria, we have the General Establishment of Cement Production which belong to the public sector, in which there are 8 factories produce all of the cement types including Portland cement, the total amount of the produced cement in Syria = 5,218,000 ton/year. Theses factories use electrostatic and fabric filters. Heavy fuel has been used at the cement plants to generate heat for the kilns processes, except one factory uses gas as a fuel for kilns.
Action plan: Additional investigation should be completed with analysis of cement sample by X- ray.

3.3.2. Pulp and paper production: Not identified in Syria.
3.3.3. Lime production and light weight aggregate kilns: Not identified in Syria.
3.3.4. Other minerals and materials: Not identified in Syria.
Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 7:  Calculation of mercury input  for  the main source category: Production of other minerals and materials with mercury impurities 

	No
	Sub-category
	Activity rate(t/y)
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	3.3.1
	Cement production
	5,218,000 ton/year
	0.02 g Hg/t
	0.1 g Hg/t
	104
	522

	
	Total amount of mercury input by category  3
	
	
	
	104
	522


Input factor: 

Referring to the toolkit table 5-79, the input factor has been calculated based on the mass balance from the output factor indicated in table 5.79 for emission and mercury in product.
Table 5‑79
Preliminary default release factors for mercury from cement production

	Output
	Default factors
(low end - high end)

	Atmospheric emission factor
	0.1 - 6 g Hg/metric ton of cement produced

	Mercury content in produced cement
	0.02 - 0.1 g Hg/metric ton of cement


B. Estimated mercury output distribution by pathway:
Table 8: Calculation of mercury output  for  the main source category: Production of other minerals and materials with mercury impurities 

	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	102.59


	512.93


	0
	0
	0
	0
	17.11


	85.54


	0
	0
	0
	0


Output factors: Source information is Mr. Yves Guibert (the UNEP expert).
	Phase of life cycle
	Output distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products
	General waste
	Sector specific treatment/
disposal

	production
	0.983
	0
	0
	0.16393
	0
	0


3.4. Intentional use of mercury in industrial processes:
3.4.1. Chlor-alkali production with mercury-technology: 

In Syria we have one factory which produces chlor-alkali with mercury technology . This factory contains 10 mercuric cells each one contains about 1000-1200  kg Hg. 
This factory produces the following substances:

             NaOH= 4,000 ton/year 

             NaOCl= 4,950 ton/year.
Action plan:

More investigation should be completed to check the distribution factors in mercury sludge after the separating process.

Overall Mercury Losses:  Even with mercury recovery systems and good emissions    controls, mercury is still lost.  Mercury must be periodically added to the process to replenish these losses. Lose of mercury is about 1500 kg/year in our chlor-alkali factory.

3.4.2. VCM (vinyl-chloride-monomer) production with mercury-dichloride (HgCl2) as catalyst: Not identified in Syria.
3.4.3. Acetaldehyde production with mercury-sulphate (HgSO4) as catalyst: Not identified in Syria.
3.4.4. Other production of chemicals and polymers with mercury compounds as catalysts: Not identified in Syria.
Calculations of input and output Hg for this main category:

A. Estimated mercury input:
Table 9: Calculation of mercury input  for  the main source category: Intentional use of mercury in industrial processes:
	No
	Sub-category
	Activity rate (t/y)
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	3.4.1
	Chlor-alkali production with mercury-technology
	4,000
	25 g Hg/t
	400 g Hg/t
	100
	1600

	
	Total amount of mercury input by category  4
	
	
	
	100
	1600


Input factor: 

In calculations we have depended on the toolkit  input factors as follows:

Table 5‑91 (from the toolkit):
Preliminary default input factors to estimate releases from chlor-alkali production

	Process
	Default input factors; 
g mercury per metric ton of chloride produced;
(low end - high end) 

	Chlor-alkali production with mercury cells
	25 - 400


B. Estimated mercury output distribution by pathway:
Table 10: Calculation of mercury output  for  the main source category: Intentional use of mercury in industrial processes  
	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	1.3


	20.8

	0
	0
	0
	0
	0.2


	3.2

	98
	1568
	0
	0


Output factors:  
The distribution factors for emission are based on distribution factors indicated in table 5.90 of the toolkit.

Table 5‑90
Russian chlor-alkali facilities 2002, total outputs and distribution of outputs in share of reported outputs (based on Treger in Lassen et al., 2004)

	Plant
	Sum of outputs 
+ unaccounted amounts, 
metric tons Hg
	To 
air, share
	To 
water, share
	To 
products, share
	To 
landfills, share
	Unaccounted amounts, share

	1
	15
	0.01
	0.000007
	0.002
	0.99
	0.001

	2
	6
	0.06
	0.0001
	0.01
	0.22
	0.71

	3
	5
	0.09
	0.00002
	0.004
	0.001
	0.90

	4
	71
	0.003
	No data
	0.001
	0.32
	0.67

	Total
	97
	0.013
	0.00001
	0.002
	0.40
	0.58


3.5. Consumer products with intentional use of mercury:

3.5.1. Thermometers with mercury: 
Use and disposal:

We have collected data through national inventory from all the official medical bodies and companies and we found the results as follows: total amount of the various types of medical thermometers is about  22560 item.
In this report we have taken in our consideration the estimated amount of the medical thermometers which is about 500,000 item/year (distributed on the estimated number of families in Syria (about 4,000,000 family)). 
Action plan: more investigation is needed to collect data for the ambient air temperature thermometers, industrial, special application and glass thermometers. 
More investigation needed to estimate the annual discarded thermometers number.
3.5.2. Light sources with mercury (use and disposal) :
In our calculations we have taken in our consideration the estimated amount of the florescent lamps which are used and disposed per year, is about 1,500,000 piece/year with consideration of the estimated number of families in Syria and  the lamps life time (from 5-10 years according to the toolkit paragraph n. 832 page n. 76). We have no official records clarify the estimated annual discarded lamps number.
Action plan: More investigation is needed to collect data about other kinds of imported light sources with mercury.
More investigation needed to estimate the annual discarded lamps number during the next comprehensive inventory.

3.5.3. Batteries containing mercury ( production and use+ disposal): 
Private and public sectors: dry batteries = 1,760,000 piece/year X 40 g Hg = 70.4 ton/year.

Action plan: More investigation is needed about the imported batteries during the next comprehensive inventory.
3.5.4. Pharmaceuticals for human and veterinary uses:

We have received data as follows: 180 g/year = 0.18 kg/year of  Phenyl mercuric borate used for eye confection in the public sector medical company "Thamico".
Action plan: More investigation should be completed through the Customs sources and the Pharmaceutical Association in Syria.

3.5.5. Electrical and electronic switches, contacts and relays with mercury:          There is no information available for this category.
 Action plan: additional investigation should be completed during the next step 
3.5.6. Biocides and pesticides: Not identified in Syria. 
Ministry of Agriculture has prevented the use and import of biocides and pesticides which contain mercury.

3.5.7. Paints: Action plan: additional investigation should be completed during the next step
3.5.8. Cosmetics and related products: For the cosmetics and related products use there is no available data . 
Action plan More investigation should be completed through the Customs sources.

Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 11:  Calculation of mercury input for the main source category: Consumer products with intentional use of mercury:
	N.
	Sub-category
	Activity rate
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min.
	Max.
	Min.
	Max.

	3.5.1
	Thermometers with mercury (use and disposal)
	500,000 item/year
	0.5 g Hg/item
	1.5 g Hg/item
	250
	750

	3.5.2
	Light sources with mercury (use and disposal) Fluorescent tubes (double end)
	1,500,000 item/year
	10 g Hg/item
	40 g Hg/item
	15
	60

	3.5.3
	Batteries with mercury (production)
	70.4 t/year
	0.25 g Hg/t bat.
	18
	18

	
	Batteries with mercury (use and disposal)
	70.4 t/year
	0.25 g Hg/t bat.
	18
	18

	3.5.4
	Production of pharmaceuticals
	X
	X
	X
	0.18
	0.18

	
	Total amounts of mercury input by category 5
	
	
	
	283.18
	846.18


Input factors: 

1. For Medical thermometers:

In the calculations we have used the toolkit default mercury  input factors from table number 5-103 as follows: 0.5-1.5 g Hg/item. 

Table 5‑103
Preliminary default mercury input factors, by thermometer type

	Thermometer type
	Mercury 
content
(g Hg/item)

	Medical thermometers 
	0.5-1.5

	Ambient air temperature thermometer 
	2-5

	Industrial and special application thermometers 
(e.g. marine engine control)
	5-200

	Miscellaneous glass thermometers with Hg, incl. for laboratories
	1-40


2. For fluorescent tubes:
Table 5‑114
(from the toolkit): Preliminary default mercury input factors, by type of light source

	Type of light source
	Mercury content in light source, mg Hg/item (min - max)

	Fluorescent tubes (double end)
	10 - 40


3. For alkaline, other than  button cell shapes 
Table 5‑119
(from the toolkit):Preliminary default mercury input factors, by battery type

	Battery type
	Mercury content in battery (kg Hg/metric ton batteries)

	Mercury oxide (all sizes); also called mercury-zinc cells
	320

	Zinc-air button cells
	12

	Alkaline button cells
	5

	Silver oxide button cells
	4

	Alkaline, other than  button cell shapes
	0.25 


4. For production of pharmaceuticals: the input factors are not available.

B. Estimated mercury output distribution by pathway:
Table 12:  Calculation of mercury output for the main source category: Consumer products with intentional use of mercury:

	Phase in life cycle
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	30.24
	82.49
	75.09
	225.09
	4.4
	4.4
	0
	0
	164.43
	533.98
	0
	0


Output factors:

1. for use and disposal of thermometers:

The distribution output factors are taken from the table 5-104 (from the toolkit), and the selected values are related to (no or very limited separate thermometers and missing or informal collection and handling of general waste is widespread).

Table 5‑104 
Preliminary default mercury output distribution factors for use and disposal of thermometers

	Phase in life cycle
	Default output distribution factors, share of Hg input

	
	Air
	Water
	Land
	General waste
	Sector specific treatment/
disposal 

	Production 
	0.01
	?
	0.01
	?
	?

	During use and disposal (actual waste management status in country):   
	
	
	
	
	

	No or very limited separate thermometer collection. All or most general waste is collected and handled in a publicly controlled manner
	0.1
	0.3
	
	0.6
	

	No or very limited separate thermometer collection. Missing or informal collection and handling of general waste is widespread
	0.2
	0.3
	0.2
	0.3
	

	Separate thermometer collection with high collection rates. All or most general waste is collected and handled in a publicly controlled manner
	0.1
	0.3
	
	0.3
	0.3


2. For light sources: 

The distribution output factors are taken from the table 5-115 (from the toolkit) and the selected values are related to (No or very limited separate lamps collection. All or most general is waste collected and handled in a publicly controlled manner).
Table 5‑115
Preliminary default mercury output distribution factors for production, consumption and disposal of light sources

	Phase in life cycle
	Default output distribution factors, share of Hg input 

	
	Air
	Water
	Land
	General waste
	Sector specific treatment/
disposal 

	Use and disposal (depending on actual waste management status in country):
	
	
	
	
	

	No or very limited separate lamps collection. All or most general is waste collected and handled in a publicly controlled manner
	0.05
	
	
	0.95
	

	No or very limited separate lamps collection. Missing or informal collection and handling of general waste is widespread 
	0.3
	
	0.3
	0.4
	

	Separate lamps collection with high collection rates. All or most general is waste collected and handled in a publicly controlled manner
	0.05
	
	
	0.8
	0.15


3. For Batteries:

The distribution output factors are taken from the table 5.120 (from the toolkit) and the selected values are related to (production) and (No or very limited separate battery collection. Missing or informal collection and handling of general waste is widespread).

Table 5‑120
Preliminary default mercury output distribution factors for battery production and disposal

	Phase in life cycle
	Default output distribution factors, share of Hg input

	
	Air
	Water
	Land
	General waste
	Sector specific treatment/
disposal

	Production 
	0.005
	0.005
	?
	?
	0.01

	Disposal (Actual waste management status in country) :
	
	
	
	
	

	No or very limited separate battery collection. All or most general is waste collected and handled in a publicly controlled manner
	
	
	
	1
	

	No or very limited separate battery collection. Missing or informal collection and handling of general waste is widespread
	0.25
	
	0.25
	0.5
	

	Separate battery collection with high collection rates. All or most general is waste collected and handled in a publicly controlled manner
	
	
	
	0.6
	0.4 


4. For production of pharmaceuticals: the output factors are not available.

3.6. Other intentional product/process uses:
3.6.1. Dental mercury-amalgam fillings: 
We  have received data from the Dentists Association and dental clinics.  

We have considered the inhabitants number in our calculations which is about  21,000,000 inhabitants as an activity rate.
With the knowledge that not all of the inhabitants use dental mercuric fillings and not all of  them use dental fillings, that is because we have in Syria (about 40% of inhabitants are under 14 years old, so the rate of use of mercuric fillings at this age is very low). 
This note must be considered in order to develop the toolkit.
Activity rate: is based on the table n. 5-134 of the toolkit:
Table 5‑134
Overview of activity rate data and mercury input factor types needed to estimate releases from dental mercury-amalgam fillings

	Life-cycle phase
	Activity rate data needed
	Mercury input factor

	Production of ingredients
	Mercury purchased for the 
production per year
	Mercury loss per Kg mercury purchased for production

	Preparations of fillings in the teeth at dentist clinics
	Number of amalgam fillings 
made per year
or
National population
	g mercury used for preparation of one amalgam filling
or
Estimated mercury consumption for amalgam fillings per capita

	Use 
(while in people’s mouths)
	National population
	Estimated mercury excretion per capita per year

	Disposal
	Number of amalgam fillings made per year 10-20 years ago
or
National population
	g mercury used for preparation of one amalgam filling
or
Estimated mercury consumption 
for amalgam fillings per capita 
10-20 years ago


Preparation of dental amalgam filling in the clinic: the activity rate = national population = 21,000,000 inhabitants.
Use: The mercury input for  the use for dental fillings represents 60%  of  the input of the preparation fillings.

Disposal: The mercury input for  the disposal for dental fillings represents 40%  of the input of the preparation fillings.

Arrangements to reduce using mercury dental amalgam: The branch of Dentists Association In Hama has addressed the dentists in Hama to prevent using of mercury in dental fillings.

3.6.2. Manometers and gauges with mercury:

Activity rate: is the estimated number of the used blood pressure gauges in the medical clinics and Ministry of Health (hospitals, clinics, ….) = 17233 item, they are distributed as follows: 

· Ministry of Health: 2233 blood pressure gauges
· The estimated number of the used blood pressure gauges in the medical clinics = 15000 item  

Note: these amounts are not per year rather they are for many years. 
Action plan: More investigations is needed to gather data about other types of manometers and gauges.
3.6.3.  Laboratory chemicals and equipment with mercury:
1-The total amount of the used mercuric compounds in the laboratory analyses of the various bodies =57.402 kg/year mercuric compounds, which are as follows:
· Medical company for pharmaceuticals industry (Thamico):

	Compound 
	The used mercury sort 
	Quantity g/year
	Use

	Pure mercury
	Metallic
	600
	Medical laboratory analyses

	Mercuric Nitrate
	Metallic
	200
	Medical laboratory analyses

	Mercuric bromide  
	Metallic
	50
	Medical laboratory analyses

	Yellow Mercuric Oxide 
	Metallic
	300
	Medical laboratory analyses

	Mercuric chloride (calomel) 
	Metallic
	950
	Medical laboratory analyses

	mercuric Theocianid
	Metallic
	25
	Medical laboratory analyses

	Mercuric II chloride
	Metallic
	300
	Medical laboratory analyses

	Mercuric Iodine
	Metallic
	100
	Medical laboratory analyses

	Red Mercuric Oxide
	Metallic
	400
	Medical laboratory analyses

	Mercuric Nitrate
	Metallic
	200
	Medical laboratory analyses

	total
	
	2925 g/year
	


-  The various mercuric compounds in the Ministry of Petroleum laboratories = 10 kg distributed as follows:

· Mercuric Oxide: 1500 g

· Mercuric Theocianid: 4000 g

· Mercuric chloride: 2000 g

· Mercuric Vinegar: 500 g  

· 50-100 g/year laboratory analyses: 1- Mercury acetate.
                                                                2- Mercury chloride
· Mercuric compounds which are used in the laboratory analyses within the private medical company: 1105 g/year

· Mercuric compounds which are used in the laboratory analyses within the public sector companies: 337 g/year.

- Mercuric compounds which are used in the laboratory analyses within the public sector companies: 45.86 kg/year.
2-Total free mercury amount = 686 kg/year which are as follows:

· Quantities of mercury in the laboratories of the Syrian Company of Oil = 400kg
· Mercury to produce batteries 283 kg/year.
· The mercury used as a mediator in the universities’ chemistry section is about 3 kg .

Total  mercury amount for this source sub-category =  mercuric compounds + mercury =57.402 + 686= 743.302 kg/year
Total amount of mercury input for this source sub-category =743.302 kg/year.
Action plan: More investigations is needed to define the  imported equipments which contain mercury. 

3.6.4. Mercury metal use in religious rituals and folklore medicine: Not available in Syria.
3.6.5.  Miscellaneous product uses, mercury metal uses and other sources: Not available in Syria. Action plan: More investigations is needed to survey these materials.
Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 13: Calculation of mercury input for  the main category: other intentional product/process uses:
	No
	Sub-category
	Activity rate
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	3.6.1
	Dental mercury-amalgam fillings
	21,000,000 inhabitants
	0.05 g Hg/ inhabitants.
	0.2 g Hg/ inhabitants.
	2,100
	8,400

	3.6.2
	Manometers and gauges
	17,233 item
	85  g Hg/item


	1,465

	3.6.3
	Laboratory chemicals and equipment
	
	-
	-
	743.32

	
	Total amount of mercury input by category 6
	
	
	
	4,308.32
	10608.32


Input factors: (source of information is the toolkit):
1. For dental amalgam: 

Table 5‑136
Preliminary default input factors for mercury use in preparation of dental amalgam fillings

	
	Default input factors; 
g mercury consumed per inhabitant per year;
(low end - high end)

	Mercury used annually for 
dental amalgam preparations
	0.05 - 0.2


2. For manometers and gauges:

Table 5‑140
Examples of mercury content in manometer and gauges in g mercury per item by type and origin of data

	Type of equipment
	Mercury content in equipment
(g Hg/item)
	Country/region 
for data
	Remarks

	Medical blood pressure gauges
	85
	European Union
	Floyd et al., 2002

	
	70
	Denmark
	Skårup et al., 2003

	Manometers
	up to 150
	European Union
	Floyd et al., 2002

	U-shaped manometers
	70-140
	Denmark
	Maag et al., 1996

	Manometers for milking systems 
	354
	Minnesota
	MTAP, 2003

	Manometers and barometers used for measuring air pressure
	100 - 500
	USA
	US EPA, 2003c

	Barometers 
	40-1,000
	European Union
	Floyd et al., 2002

	
	590-2,200
	Russia
	Yanin, 2004

	Environmental manometers
	3,000
	European Union
	Floyd et al., 2002

	Pressure valves in district heating plants
	100,000-600,000
	Denmark 
	Maag et al., 1996

	Pressure gauges
	211; 1683
	Russia
	Yanin, 2004


3. For laboratory chemicals and equipment:

In accordance with the toolkit there are  no default input factors were defined for this source sub-category (paragraph 984,  page 213 ) .
B. Estimated mercury output distribution by pathway

Table 14: Calculation of mercury output  for  the main category: other intentional product/process uses:
	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	879.4
	1320.4
	525.2
	1004.6
	366.2
	366.2
	655.2
	2620.8
	226.8
	907.2
	126
	504


Output factors: (source of information is the toolkit):
1. For dental amalgam: 

Table 5‑137: 
Preliminary default mercury output distribution factors for dental amalgam

	Phase in life-cycle
	Default output distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products

	General waste 
	Sector specific treatment/
disposal 

	Preparations of fillings in the teeth at dentist clinics (share of current mercury supply for amalgam fillings)
	0.02
	0.14
	
	0.6
	0.12
	0.12

	Use - from fillings in the mouth (share of  mercury supply for fillings 5-15 years ago) 
	
	0.02
	
	
	
	

	Disposal - via clinics and households and death (share of mercury supply for fillings 10-20 years ago):

	-  in countries where most dental clinics are equipped with high efficiency amalgam filters (95% retention rate)
	
	0.02
	
	0.06
	0.26
	0.26

	-  in countries where only dental chair filters/strainers are used in most clinics
	
	0.3
	
	0.06
	0.12
	0.12


2. For manometers and gauges:

Reference of information is Mr. Guibert (the UNEP expert).
3. For laboratory chemicals and equipment:

In accordance with the toolkit there is no default factors were defined for this source sub-category (984  page 213 ).

3.7. Production of recycled metals ("secondary" metal production):
3.7.1. Production of recycled mercury (secondary production): Not available in Syria.
3.7.2. Production of recycled ferrous metals (iron and steel): To be investigated.

3.7.3. Production of other recycled metals: Not available in Syria.
3.8. Waste incineration:
3.8.1. Incineration of medical waste: 
Total amount of the medical wastes is about 1000 ton/year, from hospitals and medical centers, where they are gathered in specific containers. Burning processes are made in medical wastes incinerators in hospitals and wastes treatment factory.
Action plan: more investigation and analysing is needed to survey the materials and equipments which contain mercury.
3.8.2. Informal waste incineration: 

There is no adopted system to separate the general wastes in Syria, where they are gathered in the same containers then they are dumped to the deposit landfill without any separation system for their types. According to the Damascus Cleanness Directorate, the wastes components are as follows: 

	Organic substances:
	57 %

	Cardboard:
	14 %

	Plastic substances and rubber:
	9 %

	Other materials:
	13 %

	Minerals:
	3 %

	Glass:
	2 %

	Other wastes:
	2 %


Total amount of  general wastes = 2,422,560 ton/year.

Informal waste incineration = 242,265 ton/year ( This amount is 10 % of the total amount of general wastes).  

3.8.3. Incineration of municipal/ general waste: Not available in Syria.
3.8.4. Incineration of hazardous waste: Not available in Syria.
3.8.5. Sewage sludge incineration: Not available in Syria.
Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 15: Calculation of mercury input for the  main category:  Waste incineration 
	No
	Sub-category
	Activity rate t/year
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	3.8.1
	Incineration of medical waste
	1000
	8 g Hg/t waste
	40 g Hg/t waste
	8
	40

	3.8.2
	Informal waste incineration
	242265
	1 g Hg/t waste
	10 g Hg/t waste
	242.27
	2422.65

	
	Total amount of mercury input by category 8
	
	
	
	250.27
	2462.65


Input factors: (source of information is the toolkit):
1. For incineration of medical waste:

Table 5‑169
Preliminary default input factors for mercury in medical waste

	Material
	Default input factors;
g Hg/metric ton waste; 
(low end - high end) 

	Medical waste 
	8 - 40


2. For informal waste incineration:
Table 5‑163
Preliminary default input factors for mercury in municipal solid waste

	Material
	Default input factors;
g Hg/metric ton waste; 
(low end - high end) 

	Municipal solid waste (general "household" waste) 
	1 - 10


B. Estimated mercury output distribution by pathway:
Table 16: Calculation of mercury output for the  main category:  Waste incineration:
	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	250.27
	2462.65
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Output factors: (source of information is the toolkit):
Table 5‑164: 
Preliminary default mercury output distribution factors for municipal solid waste incineration

	Emission reduction devices 
	Default output distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products
	General waste
	Sector specific treatment/
disposal 

	None
	1
	
	
	?
	?
	

	PM reduction with simple ESP, 
or similar
	0.9
	
	*3
	?
	?
	0.1

	Acid gas control with limestone (or similar acid gas absorbent) and downstream high efficiency FF or ESP PM retention
	0.5
	
	*3
	?
	?
	0.5

	Mercury specific absorbents and 
downstream FF
	0.1
	
	*3
	?
	?
	0.9


3.9. Waste deposition/landfilling and waste water treatment:
3.9.1. Controlled landfills/deposits: 

Total amount of  general wastes = 2,422,560 ton/year

Controlled landfills = 2,180,385 ton/year for  landfill (This amount is 90 % of the total amount of general wastes).
Action plan: more investigation and analysing is needed to survey the dumped materials and equipments which contain mercury.

3.9.2.  Waste water system/treatment:

In Syria eight water treatment plants. Estimated amount of treated waste water = 261,458,625 m3/year. 

Treatment:  mechanical and biological (activated sludge) treatment, the sludge is used for land application.
Action plan: more investigation and analysing is needed to identify concentration mercury in waste water system.
3.9.3.  Diffuse deposition under some control: Not available in Syria.
3.9.4. Informal local disposal of industrial production waste: Not available in Syria.
3.9.5. Informal dumping of general waste: Not available in Syria.
Calculations of input and output Hg for this main category:

A. Estimated mercury input:

Table 17: Calculation of mercury input for the  main category: Waste deposition/landfilling and waste water treatment:
	No
	Sub-category
	Activity rate 
	Input factor
	Amount (Kg Hg/y)

	
	
	
	Min
	Max
	Min
	Max

	3.9.1
	Controlled landfills/deposits
	2,180,385 t /year
	1 g Hg/t waste
	10 g Hg/t waste
	2180.39
	21803.85



	3.9.2
	Waste water system/treatment
	261,458,625 m3/year
	0.5 mg Hg/m3 waste water
	10 mg Hg/m3 waste water
	130.73
	2614.59

	
	Total amount of mercury input by category 9
	
	
	
	2311.12
	24418.44


Input factors: (source of information is the toolkit):
1. For controlled landfills/deposits:

Table 5‑177
Preliminary default input factors for mercury in municipal waste

	Material
	Default input factors;
g Hg/metric ton waste; 
(low end - high end) 

	Municipal solid waste 
(general "household" waste) 
	1 - 10


2. For waste water system/treatment:

Table 5‑182
Preliminary default input factors for mercury in wastewater system/treatment

	Material
	Default input factors;
μg Hg/l waste water; 
(low end - high end)

	Municipal waste water
	0.5 – 10


B. Estimated mercury output distribution by pathway

Table 18: Calculation  of mercury output  for the  main category: Waste deposition/landfilling and waste water treatment:
	
	Air
	Water
	Land
	Product
	General waste
	Sector specific treatment/disposal

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	Output distribution by pathway
	0
	0
	65.36
	1307.29
	26.15
	522.92
	0
	0
	19.61
	392.19
	19.61
	392.19


Output factors: (source of information is the toolkit):
1. For controlled landfills/deposits: not available
2. For  waste water system/treatment

Table 5‑183
Preliminary default mercury output distribution factors for wastewater system/treatment

	Type of waste water treatment plant 
	Default output distribution factors, share of Hg input

	
	Air
	Water
	Land
	Products
	General waste
	Sector specific treatment/
disposal

	No treatment; direct release from sewage pipe
	
	1
	
	
	
	

	Mechanical treatment only
	
	0.9
	
	
	0.1
	

	Mechanical and biological (activated sludge) treatment; no land application of sludge
	
	0.5
	
	
	0.3
	0.2

	Mechanical and biological (activated sludge) treatment; 40% of sludge used for land application
	
	0.5
	0.2
	
	0.15
	0.15


3.10. Crematoria and cemeteries:
3.10.1. Crematoria: No available in Syria.
3.10.2. Cemeteries: No data.
Needs more investigation in the action plan
4. Conclusion:
The national preliminary inventory which has been carried out through project activities is a significant step ahead for achieving a mercury and its compounds sound management, and as a result of this preliminary inventory we have obtained estimations about mercury releases into various media as it is indicated to in tables 1+2 of this report.
As for the intentional or unintentional used mercury and its releases estimations, which we have calculated, they have been made in accordance with the toolkit default input factors and default output distribution factors, consequently, the mercury input and output results are default also.
Having reviewed the calculations results according to the toolkit default input factors of mercury and our industries reality and the nature of the used raw materials in these industries (such as the petroleum materials), which often do not contain concentrations of mercury because we do not have mercury in nature, with taking into consideration the above-mentioned notes, so we suggest that the below referred values according to the minimum limit are the nearest to our reality and they are as follows:
	input amount of mercury
	output amount of  mercury releases to the various media

	By using of minimum input factors
	By using of minimum output factors

	7535.282 kg Hg/year
	3691.773 kg Hg/year

	By using of maximum input factors
	By using of maximum output factors

	24814 kg Hg/year
	17084.72 kg Hg/year


· We also mention that this report has been prepared in accordance with the methodology proposed in the Mercury Inventory Toolkit issued by the chemicals unit in the United Nations Environment Program, which is still considered as a tentative toolkit, where our national inventory project  is considered as a pilot project to help test this toolkit, and submitting notes and recommendations for future development. Therefore, the results of mercury amount calculations and estimating the amount of emissions which we have made based on this primary toolkit would not be realistic for most of the emission sources. 
· As for the thermometers and pressure gauges, lamps and other products containing mercury in a closed form, it is very difficult to quantify and thus calculate the amount of mercury. Estimating the amount of mercury emitted from these products depends on determining the quantity of the broken products, and therefore, the results obtained do not reflect the reality of emissions where there is no mechanism to determine the percentage of devices which break in the year or for several years. 
· For Chlor-alkali production unit, in depending on the results of  inspection of the unit, we think that the upper limit is closer to reality as the annual loss of mercury in the unit is more than 1200 kg/year and it is close to the result that we obtained in calculating according to the upper limit.
The results show that some of the default  input factors, particularly concerning of the wastes category, where these default input factors are high values, consequently, they will give us unrealistic values which are not harmonized with the reality of our wastes, where the reality of our wastes amounts is low in comparison with the industrial countries wastes amounts, and that will be checked through investigation and analyses in the action plan, therefore; the mercury content in our wastes is much lesser than the value which is obtained by considering of the toolkit default input factors.
In conclusion, the inventory progress in the near future to achieve a full comprehensive inventory on mercury and its releases is a high necessity in order to avoid the aforementioned gaps and having a true estimation for mercury releases in Syria through checking the mercury concentrations in the measure unit of each of the UNEP toolkit source sub-category (through depending on samples analyses by X-ray …). 
Recommendations: 
      -    Completion of a full comprehensive inventory.
· Capacity building of relevant bodies in Syria.
· Development of legislation to regulate the circulation of mercury and its compounds: import, circulation, transport, storage, disposal.
· Sound management and environmental impacts of mercury and its compounds: the reduction of use and application of sound management.
· Executing awareness programs at all levels.
· Using of alternatives: promoting using of non-mercury fillings and non-mercury pharmaceutical alternatives. 
5. Priorities and action plan to reduce or prevent mercury releases:

	No.
	Activity
	Executed actions
	Executing bodies
	Duration
	Requested financial assistance ( US Dollar )

	1
	Raising awareness on health an environmental risks of mercury and its compounds  
	-Awareness workshops for ( dentists, medical sector, industry sector, schools,…).

-Technical guidance , brochures, posters .

-advertising film.  
	Ministry of  Local Administration and Environment (MLAE)+ Ministry of health + Ministry of  Labor and Social Affairs (MLSA) and in cooperation with the concerned bodies  
	2009 – 2012
	200,000

	2
	The relevant legislations developing  
	National work team + Legal expert + Technical expert
	Ministry of  Local Administration and Environment (MLAE) and in cooperation with the concerned bodies  
	2009 – 2011
	20,000

	3
	Laboratories developing 
	-Training 

- Buying laboratory equipments to monitoring  mercury releases to various media ( air, water , earth)
	Ministry of  Local Administration and Environment (MLAE)+ Ministry of Health + Ministry of  Labor and Social Affairs (MLSA) and in cooperation with the concerned bodies  
	2010 - 2102
	200,000

	4
	Environmental management  improving of mercury and its compounds  (work setting and surrounded media )
	-Staff training.

-Monitoring and searching for sources 


	Ministry of  Local Administration and Environment (MLAE) + Ministry of  Labor and Social Affairs (MLSA) and in cooperation with the concerned bodies  
	2009 - 2012
	100,000

	5
	Implementation of environmental management system on chlor-alkali production unit 
	Maintenance + management system executing.
	Ministry of  Local Administration and Environment (MLAE) + Ministry of Industry
	2010 -2012
	100,000

	6
	Implementation best available techniques and best environmental methods for  industries with highest mercury releases 
	- Environmental review  

- choosing one of the industries

- Executing of a pilot project
	Ministry of  Local Administration and Environment (MLAE) + Ministry of Industry and in cooperation with the concerned bodies  
	2011 - 2013
	500,000

	7
	Management , treatment , collection and disposal  of the wastes which content mercury
	Separation, collection, transportation, treatment, storage, disposal.
	Ministry of  Local Administration and Environment (MLAE) and in cooperation with the concerned bodies  
	2010- 2014
	500,000

	8
	Use of alternatives
	- Encouraging for using of non mercuric fillings.

- Encouraging for using of free mercuric medicine. 

- Make the requested medicine and materials for  treating of mercury poisoning available.
	+ Ministry of Health  and in cooperation with the concerned bodies  
	2010 -2013
	100,000

	9
	Inventory developing
	-Making of analysis for all the sectors which might be sources for mercury or mercuric compounds releases. 

- completing of information.
	Ministry of  Local Administration and Environment (MLAE) and in cooperation with the concerned bodies. 
	2011 -2013
	200,000

	10
	Make a biological, clinical and environmental monitoring survey and assessment for the relevant of mercury establishment  
	- choosing one of the industries

- Executing of a pilot project on one of the establishments.

	Ministry of  Local Administration and Environment (MLAE) and in cooperation with the concerned bodies  
	2009 - 2013
	300,000
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7. Appendixes: 

1. Mercury and its Compounds Inventory Questionnaire (Trade Activities):

	A. company Information
	Remarks

	1. Company name: ………………………………………..

2. Ministry/Institution: …………………………………….

3. Company address:   

 - mail: …………………………………………………..

 - Tel.: …………………………………………………..

 - Fax: …………………………………………………...

 - E-mail: ………………………………………………..

     
	

	B. Information about dealing with mercuric substances
	Remarks

	1. Mercury type (organic – metallic): …………………….

2. Annual amount (kg): …………………………………...

3. Storage sites and circumstances: ……………………….

4. Import purpose: …………………………………………

5. Addresses of bodies which purchase such substances: 

……………………………………………………………

……………………………………………………………

……………………………………………………………


	

	C. Company visit registration
	Remarks

	1. Name of the person in charge in this company or body: 

…………………………………………………………..

· His position: ……………………………………………

· Date: ……………………………………………………

· Signature: ………………………………………………

2. Inspector name (work team member): ……………………….

· Date: ……………………………………………………

· Signature: ………………………………………………


	


2. Mercury and its Compounds Inventory Questionnaire (Industrial Activities).

	A. company Information and site
	Remarks

	1. Company name: ………………………………………..

2. Ministry/Institution: …………………………………….

3.   Company address:   

 - mail: …………………………………………………..

 - Tel.: …………………………………………………..

 - Fax: …………………………………………………...

 - E-mail: ………………………………………………..

      4.    Company type and its activities: ……………………...

             ………………………………………………………….

     
	

	B. Information about dealing with mercuric substances
	Remarks

	1. Processes which use mercury: ………………………….

…………………………………………………………… 

2. The used mercury type (organic – inorganic): …………

3. The used amounts (kg/year): ……………………………

4. The adopted storage way and circumstances: 

……………………………………………………………

5. Transfer way: ……………………………………………

6. Using way (closed or opened cycle): …………………...

7. Is the used mercury is a mediator or not? ………………

8. Protection devices and individual protection devices:

……………………………………………………………. 

9. Observation of vapours with mercuric compounds and the used treatment means…………………………………………

…………………………………………………………...

……………………………………………………………

10. Health care for workers (periodical check – supporting food):

……………………………………………………………

……………………………………………………………

11. Emergency plan: ………………………………………..

12. Mercury alternatives: ……………………………………

13. Environmentally cleaner techniques: …………………..

……………………………………………………………

……………………………………………………………


	

	C. Wastes information
	Remarks

	1. Waste type (mercury or waste with mercury or one of its compounds): ……………………………………………

2. The estimated annual amount (kg/year): ………………

3. Storage way and place: …………………………………

4. The adopted way for gathering and disposing of the wastes contaminated with mercury: ……………………………

……………………………………………………………

5. Is there a contaminating for soil or media around with these wastes? …………………………………………………..

6. ……………………………………………………………

7. Any information on mercury concentrations in wastes (laboratory analyses):……………………………………

……………………………………………………………

……………………………………………………………

 
	

	D. Company visit registration
	Remarks

	1. Name of the person in charge in this company/body: 

…………………………………………………………..

· His position: ……………………………………

· Date: ……………………………………………

· Signature: ………………………………………………

2. Inspector name (work team member): ……………………….

· Date: ……………………………………………………

· Signature: ………………………………………………
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