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	Section number
	This report contains the following information as suggested by the United Nations Environment Programme (UNEP) adapted for Philippine conditions. 

a) List of all known sub-categories that are present in the country;

b) Summary tables of activity statistics for each sub-category, especially those sub-categories that are significant within the country;

c) Summary table showing the emissions using the default factors by sub-category.



	1
	Summary  

	
	Mercury is ubiquitous substance that is found in our environment on land, water, and especially air. There is more knowledge from recent researches and publications on mercury and its compounds including its chemistry, toxicology, exposure and risk evaluations to human health, impacts on the environment, and sources and cycling to the global environment.

A global assessment report, spearheaded by the United Nations Environment Programme (UNEP), was prepared on mercury and mercury compounds with the objective to promote environmentally sound management and a contribution to increase awareness and understanding among the many decision makers of the major issues related to mercury and its compounds (UNEP, 2002).

Some countries, such as the United States, Canada, and Mexico, have prepared their report on atmospheric mercury emissions from anthropogenic sources. For the US, an inventory as well as assessment evaluation of exposure, risks, and control technologies and costs were undertaken (US EPA, 1997). Risk management pollution prevention, remediation activities, and research and policy development activities were presented by Canada (Environment Canada, 2000). Mexico identified 18 major sources in its preliminary inventory (Asociados, 2001).

In the Philippines, under Republic Act 6969 of 1990 and DENR Administrative Order (DAO) No. 29, Series of 1992, the Chemical Control Order (CCO) on mercury was issued on the basis of authorities given to the Department of Environment and Natural Resources (DENR, 1997). The CCO, in addition to all the other requirements, is concerned on mercury and mercury compounds; their importation, manufacture, distribution and use. It is meant to control their use and dispersion into the environment to avoid adverse consequences to public health.

The Environmental Management Bureau (EMB) of the DENR, as part of the CCO, is mandated to have records of all the importer, manufacturer, distributor and purchaser, the end-use category of mercury or mercury -containing products, quantity of products supplied, and the quantity of wastes produced as a result of manufacturing and industrial use (DENR, 1997). However, the mercury database or records have not been realized. This inventory of mercury and mercury compounds is undertaken within the country as part of the UNEP pilot activities on mercury inventory assessment using the UNEP toolkit. The data used were all secondary data obtained from various reputable references and institutions. 

The estimation of mercury releases in the Philippines is a team effort from various stakeholders consisting of government, private sectors, NGOs, and academe. A multidisciplinary interagency Technical Working Group was formed by EMB to provide guidance to the project. In addition, three consultation workshops were held in Metro Manila, Davao City, and Legazpi City, Bicol. These consultations were undertaken to raise awareness on the problem of mercury use and to elicit support for data gathering. Survey questionnaires were also distributed to participants to be returned after two weeks. As expected, the survey forms were not completed properly and the data provided was inadequate. Therefore, the inventory was prepared based on secondary data from reputable sources and from estimation through direct or indirect calculation with reasonable assumptions. These assumptions and data obtained are presented in every subcategory. This report is accompanied by two Excel files containing the calculations both for using the maximum and minimum input factors as suggested by UNEP toolkit. Only the activity rates were provided in the calculation based on country information.

While the toolkit provided an easy template to guide the users in estimating the amount of mercury emissions to the environment, its major drawback is the wide range of input factors. While the default values for the input factors in the toolkit are the maximum values, this has created an approximate 75% increase compared to the minimum values. For example in the Philippines, the total mercury released was estimated to be 234,031 kg Hg /yr using the maximum values for the input factors. If the minimum input factors were used, the estimate of 133, 856 kg Hg/yr was obtained. There is a discrepancy of about 100,000 kg Hg/yr or 75% more. This is considered significant that warrants a second look at the toolkit in general and the country inventory assessment for the Philippines.

The top three principal subcategories releasing mercury in the Philippines are:

(1) Primary Virgin Metal Production - 65,927 kg Hg/year (32% of total releases), 

(2) Extraction and Use of Fuel and Energy Resources -  31,940 kg Hg/year (20% of total releases) and 

(3) Other intentional use-thermometer etc – 29,471 kg Hg/year (20% of total releases). 

The overall mercury emissions are distributed mainly to air (45%), land (19%) and water (18%) and the rest to general waste and others.  These are gross estimates using the maximum default factors of UNEP. Further refinement could be made given more time and resources to cross check the secondary data with the respective generators or sectors and to develop suitable input factors for the Philippines. In general, this initial mercury assessment in the Philippines has provided an indication of the level of emissions from key sectors to specific media, which can then be used for policy and decision making for control measures as outlined in the associated action plan for mercury.


	1.1
	Release by Main Source Category

	
	In the Philippines, based on the initial inventory of mercury consumptions and emissions, the largest source of emissions is currently from the primary virgin metal production, followed by the extraction and use of fuels/energy sources and other intentional product/process use like in dental amalgams and laboratory chemicals and equipment with mercury. Table 1 shows the summary of the inventory.

Table 1. Summary of Mercury Emissions in the Philippines

Main Source Category

Emissions or Hg output, kg Hg/year

Air

Water

Land

Impurity in            products

 General  

 waste

Sector specific 

treatment  disposal

Total

Extraction and use of fuels/energy sources

31,886

0

0

0

53.90 

0

31,940

Primary (virgin) metal production

39,507 

13,171

13,197 

2,610

0

2,610

65,928

Production of other minerals and materials with mercury impurities

241

0

0

241

0

0

2,415

Intentional use of mercury in industrial processes

105

11

200 

53

0

158 

525

Consumer products with intentional use of mercury

943 

20 

1,120

0

1,082 

0

3,164 

Other intentional product/process use

7,064 

1,331 

1,326

266 

17,179 

532

27,431 

 Production of recycled metals (secondary) metal production)

0

0

0

0

0

0

0

Waste incineration

0

0

0

0

0

0

0

Waste deposition/landfilling and waste water treatment

48

1,1612

595 

0

0

0

1,804 

Crematoria and cemeteries

38

0

344

0

0

0

382 

TOTAL

78,628

15,694

16,782 

3,170 

18,314

3,300

133,589

For the coal combustion in large power plants, based on the 2005 Philippines Energy Data, the total coal consumption of the country was 10.103 million tons per year where 28% are locally produced and 72% imported from other countries. In the calculation, it was assumed that all the coal consumption in the Philippines is used by coal-fired power plants.

The other intentional use of mercury is also included in the main contributors of mercury emissions are from the use of thermostats, dental amalgam fillings and the presence of lighthouses, which has the potential of releasing mercury into the environment.
The contributors on the emissions from the consumer products with intentional use of mercury are the light sources with mercury and thermometers. The computations of the activity rate were based on secondary data such as the number of students enrolled in medical courses, bed capacity of hospitals, number of commercial buildings, breakage rate and end-of life of these products. Mercury is widespread use in health care facilities. Thermometers and sphygmomanometers contain mercury along with fluorescent lamps and electrical switches.

The category of waste incineration is not included in the consideration of mercury emission because of the incineration ban in the Philippines but hospital incineration is still a practice in the country but its contribution is negligible compared to the total mercury emissions inventory.



	1.2
	Important Source Sub-Categories and their Emission Pathways

	
	The table below shows the comparative mercury inputs of the various subcategories arranged in decreasing order to identify the large contributors. This table shows the releases to the environment from various subcategories, with gold and silver extraction still on the top. However, as explained in Section 3.2, the majority of the releases can be attributable to small scale mining since large miners are no longer using mercury in their operations, replaced by cyanidation.

Table 2. Summary of the Hg Input, kg/y of the Sub-Categories

SUB-CATEGORIES

Hg Input,

kg Hg/y

Gold and silver extraction with mercury amalgamation processes

65,824

Geothermal power production

31,395

Miscellaneous product uses, mercury metal uses, and other sources

22,800

Dental mercury amalgam fillings

4,435

Laboratory chemicals and equipment with mercury

2,184

Electrical switches and relays with mercury

1,774

Light sources with mercury

1,324

Waste water system/treatment

981

Coal combustion in large power plants

539

Chlor-alkali production with mercury-technology

525

Controlled landfills/deposits 

458

Cemeteries

345

Cement production 

241

Lead extraction and initial processing

87

Thermometers with mercury

66

Manometers and gauges with mercury

52

Crematoria

38

Copper extraction and initial processing

16

Natural gas - extraction, refining and use

6

Pulp and paper production

6

Mineral oils - extraction, refining and use

0

Production of lime and light weight aggregates

0

TOTAL

133,090

The sub-categories which greatly contribute to the emissions of mercury are the gold and silver production, geothermal production, miscellaneous product uses, electrical switches, wastewater system, dental mercury amalgam fillings, lead extraction ad initial processing and laboratory chemicals and equipment with mercury. The mercury dental amalgam fillings estimation was based on the number of inhabitants. No data available on the actual number of clinics, which still practice mercury dental amalgam fillings.  

The mercury in dental fillings eventually ends up in the environment, either through the sewage system or through incineration (crematoria), and inevitably ends up in the food chain. 

Light sources with mercury like fluorescent lamps are still used in the country. There must be a recycling plant where these light sources are properly handled after they have reached their end of life in order to reduce their contribution to mercury emissions. Currently, they are disposed in landfills where the mercury and other heavy metals may leach out, posing a potential threat to soil, groundwater and water pollution and to public health.

Emissions to Air

From Table 2a, the geothermal power production and gold and silver production with mercury amalgamation process are the main contributors to air emissions of mercury in the country.

Table 2a. Summary of the Mercury Air Emissions in the Philippines

AIR EMISSIONS

SOURCE CATEGORY

kg Hg/year

Gold and silver extraction with mercury amalgamation processes

39,495

Geothermal power production

31,395

Miscellaneous product uses, mercury metal uses, and other sources

6,840

Cement production

1,203

Electrical switches and relays with mercury

532

Coal combustion in large power plants

485

Light sources with mercury

397

Laboratory chemicals and equipment with mercury

218

Chlor-alkali production with mercury-technology

105

Informal local disposal of industrial production waste

46

Crematoria

38

Thermometers with mercury

13

Lead extraction and initial processing

9

Natural gas - extraction, refining and use

6

Pulp and paper production

6

Manometers and gauges with mercury

5

Copper extraction and initial processing

3

Production of lime and light weight aggregates

3

Controlled landfills/deposits

2

Mineral oils - extraction, refining and use

0

TOTAL

80,755

Emissions to Water 

From Table 2b, waste water system/treatment  and gold and silver production with mercury amalgamation process are the main contributors to water emissions of mercury in the country.

Table 2b. Summary of  Mercury Water Emissions in the Philippines
WATER EMISSIONS

SOURCE CATEGORY

kg Hg/year

Gold and silver extraction with mercury amalgamation processes

13,164

Dental mercury amalgam fillings

1,331

Waste water system/treatment

981

Informal local disposal of industrial production waste

137

Controlled landfills/deposits

44

Chlor-alkali production with mercury-technology

11

Thermometers with mercury

20

Copper extraction and initial processing

7

TOTAL

15,695

Emissions to Land

From Table 2c, gold and silver production with mercury amalgamation processes, followed by electrical switches and relays with mercury and laboratory chemicals and equipment are the main contributors to land emissions of mercury in the country.

Table 2c. Summary of Mercury Land Emissions in the Philippines

LAND EMISSIONS

SOURCE CATEGORY

kg Hg/year

Gold and silver extraction with mercury amalgamation processes

13,165

Laboratory chemicals and equipment with mercury

1,311

Electrical switches and relays with mercury

710

Controlled landfills/deposits

412

Light sources with mercury

397

Cemeteries

344

Chlor-alkali production with mercury-technology

200

Informal local disposal of industrial production waste

183

Lead extraction and initial processing

26

Manometers and gauges with mercury

16

Thermometers with mercury

13

Copper extraction and initial processing

7

TOTAL

16,784

Impurities in Products

From Table 2d, lead extraction and initial processing, followed by cement production and dental mercury amalgams are the main contributors from product impurities in emissions of mercury in the country.

Table 2d. Summary of Mercury Products Emissions in the Philippines

PRODUCT IMPURITIES

SOURCE CATEGORY

kg Hg/year

Cement production 

1,203

Dental mercury amalgam fillings

266

Chlor-alkali production with mercury-technology

200

Lead extraction and initial processing

26

TOTAL

1.695

General Waste

From Table 2e, miscellaneous product uses, mercury metal uses, and other sources along with electrical switches and relays with mercury are the main contributors from general waste emissions of mercury in the country.

Table 2e. Summary of Mercury General Waste Emissions in the Philippines

GENERAL WASTE

SOURCE CATEGORY

kg Hg/year

Miscellaneous product uses, mercury metal uses, and other sources

15,960

Laboratory chemicals and equipment with mercury

655

Electrical switches and relays with mercury

532

Dental mercury amalgam fillings

532

Light sources with mercury

529

Coal combustion in large power plants

54

Manometers and gauges with mercury

31

Thermometers with mercury

20

TOTAL

18,313

Sector Specific Disposal

From Table 2f, lead extraction and initial processing is the main contributor from specific disposal waste emissions of mercury in the country.

Table 2f. Summary of Mercury Sector Specific Disposal in the Philippines

SECTOR SPECIFIC DISPOSAL

SOURCE CATEGORY

kg Hg/year

Dental mercury amalgam fillings

532

Chlor-alkali production with mercury-technology

158

Lead extraction and initial processing

26

TOTAL

716



	1.3
	Data Gaps

	
	This report is the first inventory of mercury in the Philippines. The data presented will be used as a baseline data for future refinement and research on the usage and emission of mercury in the country. 


Table 3 identifies the subcategories existing in the country for which there are no data available for their estimation. 

Table 3. Data Gaps in the Mercury Inventory

Subcategory

Data Gaps

Biomass fired power and heat production

The use of biomass as a source of heat production like in cooking foods is widely used in urban areas but these were not accounted for because of the unavailability of data and the assumption that the contribution of this subcategory is negligible to the total emissions

Thermometers with mercury

The calculation for the thermometers needs refinement because the initial calculation was based only on the number of hospitals and schools. 

Data on the importation and production of thermometers in the country is not available.

Import and Production Data

No data available for the production and importation data of mercury in order to be able to verify the validity of the total consumption of mercury in the country.



	2.0
	Identified mercury release sources

	
	Identified mercury release source

C

Sub-C

Source category

 

 

 

 

5.1

 

Source category: Extraction and use of fuels/energy sources

 

 

5.1.1

Coal combustion in large power plants

Yes

 

5.1.2

Other coal use

Yes

 

5.1.3

Mineral oils - extraction, refining and use

Yes

 

5.1.4

Natural gas - extraction, refining and use

Yes

 

5.1.5

Other fossil fuels - extraction and use

No

 

5.1.6

Biomass fired power and heat production

Yes

 

5.1.7

Geothermal power production

Yes

 

 

 

 

5.2

 

Source category: Primary (virgin) metal production

 

 

5.2.1

Mercury (primary) extraction and initial processing

No

 

5.2.2

Gold and silver extraction with mercury amalgamation processes

Yes

 

5.3.3

Zinc extraction and initial processing

No

 

5.3.4

Copper extraction and initial processing

Yes

 

5.3.5

Lead extraction and initial processing

Yes

 

5.3.6

Gold extraction and initial processing by methods other than mercury amalgamation 

Yes

 

5.3.7

Aluminum extraction and initial processing

No

 

5.3.8

Other non-ferrous metals - extraction and processing

No

 

5.3.9

Primary ferrous metal production

No

 

 

 

 

5.3

 

Source category: Production of other minerals and materials with mercury impurities

 

 

5.3.1

Cement production 

Yes

 

5.3.2

Pulp and paper production

Yes

 

5.3.3

Production of lime and light weight aggregates

Yes

 

 

 

 

5.4

 

Source category: Intentional use of mercury in industrial processes

 

 

5.4.1

Chlor-alkali production with mercury-technology

Yes

 

5.4.2

VCM production with mercury catalyst

No

 

5.4.2

Acetaldehyde production with mercury catalyst

No

 

5.4.2

Other production of chemicals and polymers with mercury

No

 

 

 

 

5.5

 

Source category: Consumer products with intentional use of mercury

 

 

5.5.1

Thermometers with mercury

Yes

 

5.5.2

Electrical switches and relays with mercury

Yes

 

5.5.3

Light sources with mercury

Yes

 

5.5.4

Batteries with mercury

Yes

 

5.5.5

Biocides and pesticides with mercury

No
 

5.5.6

Paints with mercury

No
 

5.5.6

Cosmetics and related products with mercury

No
 

 

 

 

5.6

 

Source category: Other intentional product/process use

 

 

5.6.1

Dental mercury amalgam fillings

Yes

 

5.6.2

Manometers and gauges with mercury

Yes

 

5.6.3

Laboratory chemicals and equipment with mercury

Yes

 

5.6.4

Mercury metal use in religious rituals and folklore medicine

No

 

5.6.5

Miscellaneous product uses, mercury metal uses, and other sources

Yes

 

 

 

 

5.7

 

Source category: Production of recycled metals ("secondary" metal production)

 

 

5.7.1

Production of recycled mercury ("secondary production”)

No

 

5.4.2

Production of recycled ferrous metals (iron and steel)

No

 

5.4.2

Production of other recycled metals

No

 

 

 

 

5.8

 

Source category: Waste incineration

 

 

5.8.1

Incineration of municipal/general waste

No

 

5.8.2

Incineration of hazardous waste

No

 

5.8.3

Incineration of medical waste

No

 

5.8.4

Sewage sludge incineration

No

 

5.8.5

Informal waste incineration

No

 

 

 

 

5.9

 

Source category: Waste deposition/landfilling and waste water treatment

 

 

5.9.1

Controlled landfills/deposits 

Yes

 

5.9.2

Diffuse disposal under some control

No

 

5.9.3

Informal local disposal of industrial production waste

Yes

 

5.9.4

Informal dumping of general waste 

Yes

 

5.9.5

Waste water system/treatment

Yes

 

 

 

 

5.10

 

Source category: Crematoria and cemeteries

 

 

5.10.1

Crematoria

Yes

 

5.10.2

Cemeteries

Yes

 

 

 

 



	3.0
	Quantification of Mercury Releases

	
	Among the ten listed in the UNEP Toolkit, eight major sources are considered to be existent in the Philippines. Potential hot-spots are not included in the UNEP Toolkit Excel calculation file. 

After identification of the major sources, subcategories are listed based on secondary data from various sources. Table 4 shows the major sources of releases.
Table 4. Major Sources of Mercury Releases 

Sources

· Extraction and use of fuels/energy sources
· Primary (virgin) metal production

· Production of other minerals and materials with mercury impurities

· Intentional use of mercury in industrial processes

· Consumer products with intentional use of mercury

· Other intentional product/process use

· Waste deposition/landfilling and waste water treatment

              Crematoria and Cemeteries
In the UNEP Toolkit, waste incineration and secondary metal production are presented as major sources. However, waste incineration is banned in the Philippines and hospitals have stopped this practice of waste disposal (EMB 2003). No sources of secondary metal production were also identified.



	3.1
	Extraction and Use of Fuels/Energy Sources

	
	There are six identified subcategories in the extraction and use of the different energy sources. Biomass production and other fossil fuels extraction and use are not included. The subcategories are presented in Table 5.

Table 5. Subcategories in extraction and use of fuels/energy sources

Subcategories

· Coal combustion in large power plants 

· Other coal use 

· Extraction, refining and use of mineral oil
· Natural gas – extraction

· Geothermal power production 

The summary of the inventory for the extraction and use of fuel/energy sources is shown in the table below.

Table 6. Emission Pathway for the Extraction and Use of Fuels/Energy Sources

Extraction and use of fuels/   

    energy sources

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

 Products  

 kg Hg/y

 General  

 Waste       

 kg Hg/y

Sector Specific Disposal      kg Hg/y

Coal combustion in large power plants

539

485

0

0

0

54

0

Other coal use

0

0

0

0

0

0

0

Mineral oils - extraction, refining and use

0

0

0

0

0

0

0

Natural gas - extraction, refining and use

6

6

0

0

0

0

0

Other fossil fuels - extraction and use

0

0

0

0

0

0

0

Biomass fired power and heat production

0

0

0

0

0

0

0

Geothermal power production

31,395

31,395

0

0

0

0

0

TOTAL

31,940

31,886

0

0

0

54

0

The table shows that the main contributor to mercury emissions is the geothermal power production. It can also be observed from the table that the pathway of emissions is mainly through air followed by the general waste.



	3.1.1
	Coal Combustion in Large Power Plants

	
	The Department of Energy (DOE) reported 4,177 MW coal power generation for 2006 (DOE 2006). Table 7 shows the list of the major coal plants in the country. Only a representative 3,263 MW from the different sources listed was gathered. Other power plants existing are obviously missed. Locations of the mapped power plants are plotted in Figure 1.

Based on the 2005 Philippines Energy Data, the total coal consumption of the country was 10.103 million tons per year – 28% locally produced and 72% imported from other countries.

In the calculation of the mercury emissions, it was assumed that all the consumption of coal in the Philippines is used by the coal-fired power plants and that 28% locally produces and 72% imported from other countries or 2.829 million tons per year is locally produced and 7.274 million tons per year is imported from other countries.

The air pollution devices used vary from each plant, but majority used electrostatic precipitators ESP, such as Masinloc coal power plant. The Quezon Plant which is run by Quezon Power Ltd. even has a low-NOx burner. However, those which are run by Mirant have wet – FGD system. 

Table 7. Coal Power Plants Generation and Location

Power Plant

Generation, MW

Location

   Pagbilao Unit 1

382.00

     Pagbilao, Quezon　

   Pagbilao Unit 2

382.00

     Pagbilao, Quezon　

   Calaca Unit 1   

300.00

     Calaca, Batangas     

   Calaca Unit 2

300.00

     Calaca, Batangas     

   Masinloc Unit 1

300.00

     Masinloc, Zambales  

   Masinloc Unit 2

300.00

     Masinloc, Zambales  

   Sual Unit 1

300.00

     Sual, Pangasinan

   Sual Unit 2

300.00

     Sual, Pangasinan

   Quezon Power 

511.00

     Mauban, Quezon 

   Toledo Power Corp.

88.00

     Toledo City, Cebu

   Cebu TPP1-2 (Salcon)

100.00

     Naga, Cebu

The default input factor in the UNEP Toolkit is 0.05-0.5 g Hg/ton coal, which is the minimum and maximum value respectively. A total of 539-5,387 kg Hg/year is emitted. The output distribution is allocated mostly in the air, comprising 90%, and general waste for the remaining 10%.
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Figure 1. Location of Power Plants in the Philippines



	3.1.2
	Extraction, refining and use of mineral oil

	
	Other oil combustion facilities are present in the country. Table 8 shows the list of oil-fired power plants in the country.

Table 8. Oil-Based Power Plants in the Philippines

Power Plants                             Generation, MW                Location

FPPC- Bauang Diesel

          235.20                    Bauang, La Union

Duracom Unit 1 & 2

          133.38

     Navotas, Metro Manila 

Duracom 3 & 4
                      109.00
                 Navotas, Metro Manila

Enron Subic 2


          100.00

     Subic, Olongapo City

5 power plants (< 50 MW)
          188.00

     Luzon


Panay Power Corp.

            70.00  
                 Ingore, Lapaz, Iloilo City

Cebu Private Power

            60.00  
                 Cebu City

PDPP III(Pinamucan)

          110.00

     Dingle, Iloilo

15 power plants(< 50 MW)
          382.00  
                 Visayas

Power Barge 117

          100.00

     Naspit, Agusan del Norte

Mindanao PB Dsl II

          100.00 
                 Maco, Davao del Norte

WestMindanao Corp. 

          107.00 
                 Sangali, Zamboanga City

7 power plants (< 50 MW)
          284.00    
     Mindanao
From Table 8, a total of 1978.60 MW is generated by all the plants. This list represents only part of the total existing plants and their generation. According to the DOE, for 2006, the total power generated from diesel is 4,512 GWh. Using a gross calorific value of 45.66 GJ/ton (IEA) this corresponds to 372, 333 tons per year. 

A total of 0.37-37.23 kg Hg/year is emitted using the default input factor of 1 mg Hg/ton of oil and 100 mg Hg/ton of oil for the minimum and maximum default factor respectively. An estimated 0.34 - 33.51 kg Hg/year or 90% is emitted in air and the remaining is considered as general wastes.



	3.1.3
	Natural Gas – Use

	
	From the DOE, for 2006, a total of 2,763 MW is generated from natural gas (DOE 2006). From the Philippines Energy Profile, the total consumption of natural gas in the country is 2.89 billion normal cubic meters. It was assumed that all the consumption of natural gas is for raw or pre-cleaned gas and used for power generation. Table 9 shows the list of natural gas-fired power plants. These companies are components of the Camago-Malampaya Gas Power Project which supply the natural gas (First Gas 1998). 
Table 9. Natural Gas-Fired Power Plants

      Power Plants                Generation, MW                   Location

Sta. Rita Natural Gas

      1,060
               Sta. Rita, Batangas


First Gas Holdings                           500                        Sta. Rita, Batangas


Ilijan


                  1,200 
               Ilijan, Batangas City
A total of 5.78 - 578 kg Hg/year is calculated based on the minimum and maximum default value of 2 µg Hg/Nm3 and 200 µg Hg/Nm3 respectively. Emission is assumed to be totally in the air.



	3.1.4
	Geothermal Power Production

	
	Data from the Department of Energy showed that the total power generated from geothermal power is 10, 465 GWh/year. The lists of the geothermal power plants in the country are shown in Table 10 with a total generation of 1,838 MW from different sources. 

There is no default input factor in the UNEP Toolkit for geothermal power (UNEP 2005). A value of 3-4 g Hg/MWh was used (Bacci et al. 2000). Emission is assumed to be totally in the air.
Table 10. Geothermal Power Plants
      Power Plants                           Generation, MW                  Location

MakBan 1-4


                 248  
                   Calauan, Laguna

MakBan 5-6


                 100 
                   Calauan, Laguna

MakBan 7-10

                                80
                   Calauan, Laguna

Bac Man I-1 

                              110 
                   Manito, Albay

Bac Man I-2 

                                40 
                   Manito, Albay

Tiwi 1-6


                 240         
      Tiwi, Albay

Tongonan II & III  

                 600 
                   Tongonan, Leyte

Leyte GPP 


                 120 
                   Tongonan, Leyte

Negros GPP1-2    

                 200 
                   Valencia, Negros Oriental 

Mindanao 1-2 

                                   100                        Mindanao
Total Generation                                      1,838



	3.2
	Primary (virgin) metal production

	
	Gold and silver, lead and copper extraction from whole ore (with mercury-amalgamation process) is considered as the subcategory in this major source. Various mining activities are happening in the country from small scale to big scale mining companies. 

The table below shows the summary of mercury emissions for the primary virgin metal production. The gold and silver extraction with mercury amalgamation is the main source of mercury emissions. The emission pathway for the extraction and initial processing of metals is mainly to air, followed by land and water. 

Table 11. Emission Pathway for Mercury (primary) extraction 

and initial processing

Mercury (primary) extraction and initial processing

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

Gold and silver extraction with mercury amalgamation processes

65,824

39,495

13,165

13,165

0

0

0

Zinc extraction and initial processing

Copper extraction and initial processing

16

3

6

6

0

0

0

Lead extraction and initial processing

87

9

0

26

26

0

26

Gold extraction and initial processing by methods other than mercury amalgamation 

0

0

0

0

0

0

0

Aluminum extraction and initial processing

0

0

0

0

0

0

0

Other non-ferrous metals - extraction and processing

0

0

0

0

0

0

0

Primary ferrous metal production

0

0

0

0

0

0

0

TOTAL

65,927

39,507

13,171

13,197

26

0

26



	3.2.1
	Gold and Silver Production

	
	The country has an annual gold production of 18,680 kg gold as of 2006 (Makati Business Club 2007).  Even though the use of mercury is no longer practiced in large mines as they had shifted to cyanidation to extract gold, it is considered here since there are many small scale miners that still use mercury. The Mines and Geosciences Bureau reported that total gold production in 1996 was 14,523 kilograms (Bugnosen 1998). It was reported in an ILO study quoting published figures, that more than half or about 58% of the Philippines’ gold production came from the small-scale mining sector. It was suspected then that output from small-scale mines is considerably understated in official statistics (Bugnosen 2002). According to MGB, this is a reasonable estimate since the actual figure is unknown and difficult to obtain.
From the Mines and Geosciences Bureau, a total of 1.4-1.9 tons of mercury is being used by mining operators in Mt. Diwalwal in Mindanao. Diwalwal is rich in gold deposits, with remaining gold ore conservatively estimated to be worth more than $700 M at current process. Today, there are nearly 3,000 households and 12,000 small scale miners in the area, down from the peak of about 150,000 – 200,000 in the mid 1980s (Gozun 2004).
From the USGS Minerals Yearbook 2005, Volume III Philippines, the country has an annual silver mine output of 19, 150 kilogram per year. Since silver is a by-product of gold production, the actual mercury use in this process may not be as simple to estimate. The UNEP toolkit added both gold and silver production and applied the same single default input factor of 3 kg Hg/yr which may not reflect the true situation of mercury use especially for silver production since there is recycling of mercury.

In the calculation of the total mercury consumption for the silver and gold extraction, the activity rate is   estimated to be 58% of the total 37, 830 kg gold and silver production per year.  The default input factor in the UNEP Toolkit is 3 kg Hg/kg gold produced, as there is no range provided but which may be an overestimation. A total of 65, 824 kg Hg/year is emitted in various emission pathways. Sixty percent of the mercury emission is released in air, land (20%) and water (20%).



	3.2.2
	Copper extraction and initial processing

	
	From the USGS Minerals Yearbook 2005, Volume III Philippines, the country has an annual copper mine output of 16,320 tons per year. The maximum default factor of 15 g Hg/ton of copper was used in the calculation to obtain a total of 244.80 kg Hg/year of emission. Using the minimum default input factor, a total of 16 kg Hg/year is emitted. Forty percent of the emission goes to water and another 40% to land with the remaining 20 % emitted in air.



	3.2.3
	Lead extraction and initial processing

	
	From the USGS Minerals Yearbook 2005, Volume III Philippines, the country has lead production rate (secondary refined) of 30,000 ton per year. Lead ore in the Philippines is approximately 50% lead content. 

Lead concentrate utilized to produce 30,000 tons per year of secondary refined lead, assuming 80% plant efficiency, will have an activity rate of 75,000 tons per year.

In the lead extraction and initial processing, it was also assumed that 58 % of the lead output is from small-scale mining industries which incorporated mercury amalgamation in the process. This assumption was made similar to gold and silver extraction but which is difficult to verify.

The minimum and maximum default factor of 2-200 g Hg/ton is used in the calculation for a total Hg emission of 87-8,700 kg Hg per year. Ten percent of the emission is in air while the remaining 90 % is equally distributed in land, products and sector specific treatment or disposal.



	3.3
	Production of Other Minerals and Materials with Mercury Impurities

	
	The three subcategories identified for this major source are the cement, pulp and paper production and lime production.

Table 12. Subcategories of Production of other Minerals and Materials

Subcategories

· Cement production

· Pulp and paper production

· Production of lime 

The production of cement is the main contributor of mercury emissions in the category of production of other minerals and materials with mercury impurities. The emission pathway is almost equally distributed to air and products.

Table 13. Emission Pathways for the Production of other minerals 

and materials with mercury impurities

Production of other  

 minerals and materials with mercury impurities

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

 Products   kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

Cement production

241

241

0

0

241

0

0

Pulp and paper production

6

6

0

0

0

0

0

Production of lime and light weight aggregates

3

3

0

0

0

0

0

TOTAL

247

250

0

0

241

0

0

  

	3.3.1
	Cement Production

	
	The Cement Manufacturer’s Association of the Philippines (CeMAP) releases an annual report on the stand of the cement industry. Table 14, adapted from CeMAP, shows the list of existing companies in the country. 

A total of 12,033 kilo tons of cement was produced in 2006 (CeMAP 2007). A total of 1,203 kg Hg/year is calculated emission using the maximum input factor of 0.1 g Hg/ton, and a total of 241 kg Hg/year is calculated using the minimum input factor of 0.02 g Hg/ton of cement. The emission is assumed to be totally in air.

Table 14. Cement Companies

1. Holcim Philippines 

2. Republic Cement Corporation 

3. Fortune Cement Corporation 

4. FR Cement Corporation

5. Iligan Cement/Mindanao Portland Cement Corporation

6. Solid Cement Corporation/Apo Cement Corporation

7. Taiheiyo Cement Philippines Inc. 

8. Lloyds Richfield Industrial Corporation 

9. Northern Cement Corporation 

            Pacific Cement Philippines Inc.

Figure 2 is adapted from the CeMAP website which shows the locations of the cement companies.
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Figure 1. Location of Coal Power Plants




Figure 2. Location of Cement Plants



	3.3.2
	Pulp and Paper Production

	
	Below is a list of the existing pulp and paper companies in the country. There was no default input factor provided in the UNEP Toolkit for calculation (UNEP 2005). An input factor of 1.95x10-5 kg Hg/ton pulp or paper produced was used (Tsinghua University 2006). A total of 308,542 tons of pulp and paper are produced per year with an emission of 6.171 kg Hg/yr, mostly in air.

Table 15. Pulp and Paper Companies
Company                                                          Production, tons

Trust International Paper Corporation                            230+
National Tobacco Administration                               3,000++
Fiber Industry Development Authority                     30,312+++
Bataan 2020                                                               80,000*
United Pulp and Paper Co., Inc.                              195,000*
(Molina 2005)+; (Austria 2002)++; (FIDA 2007)+++; (Bataan 2020)*; (UPPC 2008)**


	3.3.3
	Lime Production

	
	The list of the lime producing companies in the country is presented in Table 16. No default input factor is provided in the UNEP Toolkit for calculation (UNEP 2005). A value of 5.5x10-5 kg Hg/ton lime produced was used in the calculation (Tsinghua University 2006). A total of 47,957 metric tons of lime are produced per year with a calculated emission of 2.64 kg Hg/year, assumed mainly in air.

Table 16. Lime Producing Companies
Company/Location                                           Production, tons

Guimaras                                                                        5,000*
Negros Integrated Industries Corporation                    36,000**
Quezon                                                                           6,957***
(OTOP 2008) *; (NIIC 2007) **; (Quezon Province 2006) ***


	3.4
	Intentional use of mercury in industrial processes

	
	Only the Chlor-alkali production with mercury-technology is the industry considered. There is no vinyl chloride monomer and acetaldehyde production in the country.

The Mabuhay Vinyl Corporation is the sole producer of caustic soda (Valdez 2007). It has a capacity of 21,000 tons Cl2 per year. Using the maximum default input factor in the UNEP Toolkit of 400 g Hg/ton Cl2 produced, a total of 8,400 kg Hg per year is emitted (UNEP 2005). If the minimum default input factor of 25 g Hg/ton of Cl2 is used, a total of 525 kg Hg per year is emitted. Emission is distributed in the air, land, water, and product.

The table below shows that only the chlor-alkali production with mercury technology contributes to the emissions of mercury. The emission pathway is mainly through land and sector specific disposal. 

Table 17. Emission Pathways for Intentional use of mercury 

in industrial process

Intentional use of mercury in industrial processes

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

 Chlor-alkali production 

 with mercury-technology

525

105

10

200

53

0

158

 VCM production with 

 mercury catalyst

0

0

0

0

0

0

0

 Acetaldehyde production 

 with mercury catalyst

0

0

0

0

0

0

0

 Other production of 

 chemicals and polymers 

 with mercury

0

0

0

0

0

0

0

 TOTAL

525

105

10

200

53

0

158

  

	3.5
	Consumer products with intentional use of mercury

	
	In terms of the consumer products with mercury, there are various sources present in the country but only those found in Table 18 are used as gross estimate. This needs further refinement.

Table 18. Subcategories of Consumer Products with Mercury

· Thermometers with mercury

· Electrical switches 

· Light sources with mercury

The table below shows that the electrical switches and relays with mercury are the main contributors of mercury emissions from the consumer products with intentional use of mercury. The main pathway of emissions of this category is through land and almost equal distribution in air and on the products.

Table 19. Emission Pathways for Consumer products with 

intentional use of mercury

  Consumer products with 

  intentional use of mercury

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

  Thermometers with mercury

66

13

20

13

0

20

0

  Electrical switches and relays with mercury

1,774

532

0

710

0

532

0

  Light sources with mercury

1,324

397

0

397

0

530

0

  Batteries with mercury

0

0

0

0

0

0

0

  Biocides and pesticides with mercury

0

0

0

0

0

0

0

  Paints with mercury

0

0

0

0

0

0

0

  Cosmetics and related 

  products with mercury

0

0

0

0

0

0

0

  TOTAL

3,164

942

20

1120

0

1,082

0



	3.5.1
	Thermometers

	
	The following assumptions were applied in the calculation:

1. 1. A thermometer is included in the medical kit given by the hospital for every patient admitted (the kit often comes with a spoon and fork, a face towel, a glass, and a thermometer, placed in a hospital bag).

2. 2. Hospitals will be filled to its actual full bed capacity twice every month to account for the thermometers in school, small clinics and hospitals which are not members of the Philippine Hospital Association.

3. 3. The number of nursing students enrolled in 2005 and other allied medical courses is equated to the number of thermometers since each medical student has a kit with at least one thermometer.

4. 4. The production phase is not included in the life phase of the thermometer.

5. A breakage rate of 5% was assumed based on the 1992 report of US EPA which conducted a telephone survey to US thermometer manufacturers.

Calculation:

According to the Philippine Hospital Journal, the authorized bed capacity of hospitals is 94, 482 per hospital per year as of September 2006, this was assumed to be applicable for the whole year 2005. 

The number of officially enrolled students in Medical and Allied Courses 

(A.Y. 2003-2004) (CHED statistical bulletin) = 319, 774 students

This number is estimated to increase by 15% in 2005 especially those enrolled in nursing courses.

Thus, estimated actual number of thermometers in use and possibly will be broken in 2005

=
2 (94,482) / month x 12 months/year + 319, 774 (1.15)

=  
2,635,308 thermometers in use

The number of medical thermometers that may be broken = 0.05 (2,635,308)

=          131,765 thermometers

In the Philippines, there was no separate collection for thermometers. Using the maximum default input factor in the UNEP Toolkit of 1.5 g Hg/item, a total of 198 kg Hg per year is emitted. If the minimum input factor is calculated, the amount of mercury emitted was 66 kg Hg/year. Emission is distributed in the air, land, water, and general wastes. Only the medical thermometers were considered in the calculation, it was assumed that ambient, industrial and other glass Hg thermometers are present in negligible amounts as compared to the medical thermometers.   



	3.5.2
	 Electrical Switches

	
	In the UNEP Toolkit, there is a default value of 0.02 -0.25 g Hg per year per inhabitant (UNEP 2005). Using the projected population for 2006 with around 88.7 million, a total of 1.7-22.17 tons of mercury per year is used and disposed (NSCB 2000). The emission is distributed equally in air, water, land, and general waste. 



	3.5.3
	 Light Sources with Mercury

	3.5.3.1
	 Double end Fluorescent Tubes

	
	Based on the 2006 Innogy report on the Inventory and Profiling of Hg-containing Lamp Wastes Generators, the estimated total inventory of mercury-containing lamps, in the form of total fluorescent lamps is around 24.9 million pieces. Table 20 shows the distribution of mercury-containing lamp wastes in the country. The basis used for the calculation is the 2000 data from NSO and estimates of generation are from survey results. All data and tables discussed in this sub-category are from the final report for the policy study on lamp waste management carried out by Innogy Inc.

Table 20. Inventory of Mercury-Containing Lamp Wastes 

in the Country (Innogy)

Source

Lamps

Households

6,655,779

Establishments

11,045,412

Institutional

7,238,790

Total

24,939,981

Household Sector

The estimation for the total amount of lamp wastes from the household sector was based on the following factors: total number of households and the energy consumption of lighting fixtures and household survey conducted by the Innogy study team.

In the 2000 Census, the total household population of the country is 15,278,808.  In the 2004 DOE Household Energy Consumption Survey, the annual usage of household security is 132 kilowatt-hour for fluorescent lamps and 63 kWh for compact fluorescent lamps. Table 21 shows a rough distribution of potential mercury release arising from residential use of lamps across regions in the assumption that fluorescent lamps are proportionate to the electricity usage for lighting.

Table 21. Estimated Household Lamp Turnover Rate per Region

Region

Number of Fluorescent Lamps

(millions per year)

Number of Compact Fluorescent

(millions/year)

NCR

0.681

0.557

CAR

0.056

0.046

1 Ilocos Region

0.227

0.186

2 Cagayan Valley

0.121

0.099

3 Central Luzon

0.491

0.402

4 Southern Tagalog

0.646

0.528

5 Bicol Region

0.168

0.137

6 Western Visayas

0.238

0.195

7 Central Visayas

0.235

0.192

8 Eastern Visayas

0.117

0.096

9 Western Mindanao

0.088

0.072

10 Northern Mindanao

0.109

0.089

11 Southern Mindanao

0.216

0.177

12 Central Mindanao

0.085

0.070

13 CARAGA

0.073

0.059

Total

3.59

2.94

From the above table, NCR with Regions 3 and 4 are the main contributors to the lamp wastes in the country.

Business Establishments

The basis used by Innogy study was the 2000 data on the distribution of establishments by size and survey results.

Table 22. Estimated Lamp Waste of Establishments Based on Study Survey

Business Type

Flourescent Lamps (pieces/year)

Micro

4,901,412

Small

1,929,240

Medium

1,357,240

Large

2,857,520

Total

11,045,412

Based on the table, most mercury-containing lamp wastes are generated by the micro-size establishments, followed by large establishments. 

Institutional Sector

Institutional lamp wastes are those generated by government offices, public hospitals and public schools. The inventory of the lamp wastes from institutional lamp was derived by using the energy consumption for lighting fixtures from the Department of Energy (DOE) Audits and from the Innogy survey. Table 23 shows the inventory of government buildings while Table 24 shows the summary of the institutional Hg-containing lamp wastes

Table 23. Inventory of Government Buildings

Region

Number of Offices

No. of  Hospitals

No. of Schools

Total Buildings

National Offices

108

49

705

862

CAR

22

24

1,635

1,681

Region 1

28

36

2,747

2,811

Region 2

14

38

2,386

2,438

Region 3

35

43

3,209

3,287

Region 4

23

98

5,173

5,294

Region 5

21

50

3,551

3,622

Region 6

5

40

3,884

3,929

Region 7

24

56

3,368

3,448

Region 8

4

48

3,892

3,944

Region 9

No data

30

2,274

2,304

Region 10

12

17

2,221

2,250

Region 11

10

34

1,801

1,845

Region 12

12

20

1,780

1,812

Region 13

13

33

1,806

1,852

ARMM

No data

7

2,087

2,094

TOTAL

331

616

42,519

43,473

Table 24. Summary of Institutional Hg-Containing Lamp Wastes

Sources

Fluorescent Lamps (pieces/year)

Offices

244,940

Hospitals

616,000

Schools

6,377,850

Total

7,238,790

The inventory shows that schools are the major sources of lamp wastes among all government-owned buildings, consisting 88% of the total wastes of almost 7 million pieces per year.



	3.5.3.2
	 Compact Fluorescent Lamp (CFL single end)

	
	For the compact fluorescent Lamp, it was assumed that there is 1 compact fluorescent lamp for every four double end fluorescent bulb based on the US production rate of bulbs.

Therefore, based on the result of the estimation of the fluorescent lamps, there are 6.23 million units of CFL. 



	3.6
	Other intentional product/process use

	
	In terms of other intentional product or process use with mercury, there are various sources present in the country. Table 25 lists the subcategories with both input rates and activity rates that are available. 

Table 25. Subcategories in Other Intentional Product or Process Use of Mercury
Subcategories

· Dental mercury-amalgam fillings

· Manometers and gauges with mercury 

· Laboratory chemicals and equipment with mercury

· Miscellaneous product uses, mercury metal uses, 

· and other sources

The table below shows that the miscellaneous product uses such as the use of lighthouse, dental mercury amalgam fillings and laboratory chemicals and equipments with mercury, which are the main contributors to the mercury emissions for the category of intentional products and product use with mercury. The main pathway of emission is on general waste since they are disposed or removed upon generation.

Table 26. Emission Pathways for Other Intentional Product/Process Use

Other intentional product/

process use

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

Dental mercury amalgam fillings

4,435

0

1,331

0

266

532

532

Manometers and gauges with mercury

52

5

16

31

0

62

532

Laboratory chemicals and equipment with mercury

2,184

218

0

1,310

0

655

0

Mercury metal use in religious rituals and folklore medicine

0

0

0

0

0

0

0

Miscellaneous product uses, mercury metal uses, and other sources

22,800

6,840

0

0

0

15,960

0

TOTAL

29,471

7,063

1,347

1,341

266

17,209

1,064

 

	3.6.1
	Dental Mercury-Amalgam Fillings

	
	In the UNEP Toolkit, there is a default value of 0.05-0.20 g Hg per year per inhabitant (UNEP 2005). Using the projected population for 2006, around 88.7 million, a total of 4,435 - 17,741 kilograms of mercury per year is used and disposed (NSCB 2000). The UNEP maximum value of 0.20 g Hg per year per inhabitant takes care of the disaggregated data among the population (such as for example for infants and children who have no dental fillings). The emission is distributed in the air, land, product, and sector specific treatment or disposal.



	3.6.2
	Manometers and Gauges with mercury

	
	Only the barometers in the airports and weather stations are considered in the inventory on a one to one ratio used for calculation.

Table 27. Number of Barometers

Sources

Barometers

Airports*
118

Weather Stations**
55

Total

173

(NEDA 2007)*; (DOST-PAGASA 2002)**

The default input factor in the UNEP Toolkit is 300-600 g Hg/unit with the maximum value used. Hence for 173 barometers, around 52-104 kg Hg/year is emitted proportionately in air, land, and general waste. 



	3.6.3
	Laboratory Chemicals and Equipment with Mercury

	
	In this subcategory, only the thermostat is considered. The assumptions and data used are presented in Table 28. The table was put together from various government reports and references.

Table 28. Assumptions for Thermostat Units Calculation
Thermostat

Assumptions or Ratio Used

Total Units

School (3325)*

(5 thermostat/lab)(3 labs/school)

49875

Government 

1 A/C/50 students

                16,583.62 

Private

1 A/C/35 students

                45,476.43 

Vehicles**

Gauge

                5,530,052 

Number

A/C

4561133

Private & Diplomatic -All

4561133

70528

Gov't - 50%

35264

887023

For Hire - 50%

443511.5

11368

Tax Exempt -Not Included

0

Hospitals***

Gov't (Thermostat:Patient)

Level

1

6889 (20:1)

344

2

14279 (20:1)

714

3

12696 (10:1)

1270

4

16143 (10:1)

1614

Private (Thermostat:Patient)

1

7597 (15:1)

506

2

12546 (15:1)

836

3

11298 (7:1)

1614

4

13394 (7:1)

1913

Government Agencies+
(359 agencies) (2 thermostat/room)(20 rooms/flr)(3 flrs/bldg)(2 bldgs/agency)

43080

Manufacturing Establishments++
(7467 establishments)(500 employees/establishment)(1 thermo/20 employees)

186675

 

 Total Units

10,920,463.14

(CHED 2004)*;(LTO 2008)**; (PHA 2006)***; (NCC 2007)+; (NSO 2003)++
From the total of 10.92 million units of thermostats, using the minimum and maximum default input factor of 1-6 g Hg/unit, 2.2-65.5 tons of Hg respectively are used and disposed in a year. The emission is distributed in the air, land, and general waste.



	3.6.4
	Miscellaneous Product Uses, Mercury Metal Uses, and Other Sources

	
	For this part, only the lighthouses were considered as there was no input factor and activity rate for the other sources. There are 57 lighthouses in the country (Stockinger 1998). Using the maximum input of 600 kg Hg/light, around 22.8 tons of Hg/year is emitted which are distributed equally in air and general waste.


	3.7
	Waste deposition/landfilling and waste water treatment

	
	The controlled landfill, informal local disposal of industrial production waste and waste waster system treatment are considered. From a total disposal of 457, 718 metric tons, around 0.5-4.5 tons of Hg/year and 0.9-8.09 tons Hg/yr are emitted from these two sources, respectively (Chavez 2001; PREGA National Technical Experts 2006).

For the wastewater system treatment, according to the economic impact of sanitation in the Philippines (USAID, 2008), the amount of wastewater per year is 1,961,500,000 cubic meters per year. Using the minimum and maximum default factor or 0.5-10 mg Hg per cubic meter of wastewater, a total of 981kg Hg/year and 19, 615 kg Hg/year is emitted to water respectively.

The table below shows that wastewater system/treatment shows the highest emission of mercury and the pathway of emission is in water.

Table 29. Emission Pathways for waste deposition/landfilling 

and waste water treatment

Waste deposition/landfilling and waste water treatment

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land         

   kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

 Controlled landfills/deposits 

458

2

43

412

0

0

0

 Diffuse disposal under some  

  control

458

46

137

183

0

0

0

 Informal local disposal of 

  industrial production waste

0

0

0

0

0

0

0

 Informal dumping of general 

  waste 

0

0

0

0

0

0

0

 Waste water system/treatment

981

0

981

0

0

0

0

 TOTAL

1,897

48

1,161

595

0

0

0

   

	3.8
	Crematoria and Cemeteries

	
	From the Quickstat data from the National Statistics Office website, a total of 382, 418 were considered (excluding infant deaths). Only one percent of these were considered to be cremated. A total of 382 kg Hg to 1.5 tons of Hg/year are released from those that are buried. The minimum and maximum default input factor of 1-4 g Hg/corpse is used (UNEP 2005).

The table below shows the summary of the emission pathway of crematoria and cemeteries which is mainly to land.

Table 30. Emission Pathways for Crematoria and Cemeteries

Crematoria and cemeteries

Calc Hg input         kg Hg/y

Air             kg Hg/y

Water       kg Hg/y

Land             kg Hg/y

Products  kg Hg/y

General Waste      kg Hg/y

Sector Specific Disposal      kg Hg/y

Crematoria

38

38

0

0

0

0

0

Cemeteries

344

0

0

344

0

0

0

TOTAL

382

153

0

344

0

0

0

   

	4
	Conclusions

	
	This mercury inventory assessment for the Philippines has presented an indication of the pattern of emissions and sources of large generators of mercury which could be targeted for control measures. It is useful as an initial exercise but UNEP could provide more guidance on the appropriate input factors rather than using the maximum default values.

While the toolkit provided an easy template to guide the users in estimating the amount of mercury emissions to the environment, its major drawback is the wide range of input factors. Since the default values for the input factors in the toolkit are the maximum values, this has created an approximate 75% increase compared to the minimum values. For example in the Philippines, the total mercury released was estimated to be 234,031 kg Hg /yr using the maximum values for the input factors. If the minimum input factors were used, the estimate of 133, 856 kg Hg/yr was obtained. There is a discrepancy of about 100,000 kg Hg/yr or 75% more. This is considered significant that warrants a second look at the toolkit in general and the country inventory assessment for the Philippines.

The top three principal subcategories releasing mercury in the Philippines are:

Subcategories

Total output

Percent of releases

1. Primary Virgin Metal Production

74,769 kg Hg/year

32

2. Extraction and Use of Fuel and   

    Energy Resources

47,862 kg Hg/year

20

3. Other intentional use-thermometer etc

46,653 kg Hg/year

20

The overall mercury emissions in the Philippines are distributed mainly to air (45%), then land (19%) and water (18%) and the rest to general waste and others.  These are gross estimates using the maximum default factors of UNEP. Further refinement could be made given more time and resources to cross check the secondary data with the respective generators or sectors and to develop suitable input factors for the Philippines. In general, this initial mercury assessment in the Philippines has provided an indication of the level of emissions from key sectors to specific media, which can then be used for policy and decision making for control measures as outlined in the associated action plan for mercury.
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Section 6 - Appendix A


Toolkit Spreadsheet


Extraction and Use of Fuels/Energy Sources – using maximum default input factor
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Toolkit Spreadsheet


Primary (Virgin) Metal Production – using maximum default input factor
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Toolkit Spreadsheet


Other Minerals and Materials with Mercury Impurities – using maximum default input factor
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Toolkit Spreadsheet


Intentional Use of Mercury in Industrial Processes – using maximum default input factor
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Toolkit Spreadsheet


Consumer Products with Intentional Use of Mercury – using maximum default input factor
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Toolkit Spreadsheet


Other Intentional Product/Process Uses – using maximum default input factor
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Toolkit Spreadsheet


Production of Recycled Materials (“Secondary” Metal Production) – using maximum default input factor
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Toolkit Spreadsheet


Waste Incineration – using maximum default input factor
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Toolkit Spreadsheet


Waste Deposition/Landfilling and Waste Water Treatment – using maximum default input factor
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Toolkit Spreadsheet


Crematoria and Cemeteries – using maximum default input factor
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Toolkit Spreadsheet


Extraction and Use of Fuel/Energy Sources – using minimum default input factor
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Toolkit Spreadsheet


Primary (Virgin) Metal Production – using minimum default input factor
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Toolkit Spreadsheet


Production of Other Minerals and Materials with Mercury Impurities – using minimum default input factor
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Toolkit Spreadsheet


Intentional Use of Mercury in Industrial Processes – using minimum default input factor
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Toolkit Spreadsheet


Consumer Products with Intentional Use of Mercury – using minimum default input factor
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Toolkit Spreadsheet


Other Intentional Products/Process Uses – using minimum default input factor
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Toolkit Spreadsheet


Production of Recycled Metals (“Secondary” Metal Production) – using minimum default input factor
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Toolkit Spreadsheet


Waste Incineration – using minimum default input factor
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Toolkit Spreadsheet


Waste Deposition/Landfilling and Waste Water Treatment – using minimum default input factor
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Toolkit Spreadsheet


Crematoria and Cemeteries – using minimum default input factor
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