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Chapter 1: Structure of the Chemical Industry and Chemical Usage
in Cambodia

1.1 Types and quantities of hazardous chemicals produce in Cambodia

Cambodia is neither a chemical producing nor exporting country were most if not all chemicals in the
country which are stored, transported and used are imported from other countries such as Thailand,
Vietnam etc. that can be seen in the information in the succeeding sections. However, given that it is
in the process of developing its economy, the industrial sector of Cambodia hosts a large number of
mining and manufacturing industries such in textiles, paper and paper products, medical and chemical
products, metals etc that utilizes number of chemicals. The summary of these industries in 2000
which includes the number of establishments in the country are given in the Table 1 below.

Table 1: Existing industries in Cambodia as of 2000

Industry Number of Value of Shipments,

(for all the establishments) Establishments million riels
Total 8460 10, 795,183
Mining and quarrying 110 4,131
Other mining and quarrying 110 4,131
Manufacturing 7,857 10,434, 259
Manufacture of food products and beverages 5,515 1,250,060
Manufacture of tobacco products 67 207, 133
Manufacture of textiles 227 3,898,637
Manufacture of wearing apparel 257 4,010,580
Tanning and dressing of leather, manufacture of 62 531,560
luggage; handbags; saddler; harness and footwear
Manufacture of wood products except furniture, 154 43,934
manufacture of articles of straw and planting
materials
Manufature of paper and paper products 13 1,443
Publishing, printing and reproduction of recorded 22 1,314
media
Manufacturing of medical and chemical products 37 11,441
Manufacture of rubber and plastic products 60 332,492
Manufacture of other non-metallic mineral products 513 26,446
Manufacture of basic metals 8 288
Manufacture of machinery and equipment n.e.c 343 82,019
Manufacture of machinery and equipment n.e.c 30 657
Manufacture of electrical machinery and apparatus 5 34
n.e.c
Manufacture of motor vehicles, trailers and semi 24 18, 046
trailers
Manufacture of furniture; manufacturing n.e.c 518 16,105
Recycling 2 2,070
Electricity, gas and water 122 219,039
Eletricity, gas steam and hot water supply 91 214,497
Collection, purification and distribution of water 31 4,542
Hotel and restaurants 371 137,751
Hotel 211 135,569
Restaurants 160 2,182

Source: Statistical Yearbook of Cambodia, 2008 and Cambodia Establishment Survey 2000, National Institute of
Statistics

In 2000, the Cambodian Statistical Yearbook accounted around 8,460 industrial establishments which
was further subdivided into mining and quarrying; manufacturing; electricity, gas and water; and hotel
and restaurants. Manufacturing industry post the largest number of establishments in the country
which constitutes to about 93% of the total establishments listed on the above Table 1 amounting to
10,434,259 million riels value of shipments with a total revenue of 11,366,069 million riels.

According to the Ministry of Industry Mines and Energy, as of 2007, there had been a significant
increase of the industrial sector for the past decade both in small and medium establishments and




large establishment. The large establishments with a number of 565 is dominated by the textile,
wearing apparel and leather industry which varies from 67-79.5 percent share from year 1998 to 2007
in all large establishments. Figure 1 shows the summary of number of large establishment in
Cambodia from 1998 to 2007.
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Figure 1: Number of Large Establishments, 1998-2007 Figure 2: Number of SME Establishments, 1998-2007
Source: Ministry of Industry, Mines and Energy Source: Ministry of Industry, Mines and Energy

In 2007, the small and medium establishments had a total number of 32,619 which was dominated by
the food, beverages and tobacco sector with a percent share of 80.9%. This was seconded by
fabricated metal products and textile, wearing apparel and leather. Figure 2 shows the summary of
number of small and medium establishments in Cambodia from 1998 to 2007.
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Figure 3: Phnom Penh: Distribution of establishments by industry, 2006
Source: Phnom Penh Establishments Lishing 2006 National Institute of Statistics

In 2006, Phnom Penh alone, the number of establishments is 9,267 both small, medium and large
establishments. The manufacturing industry, and electricity and gas covers 76.1% of the
establishments. This implies that significant number of establishments in the industrial sector are
exposed to different kinds of chemicals which are stored, handled as well as used as raw materials in
the manufacturing process within the industries such as garments, paints, petroleum storages.

The detailed number of workers in the industry will be given elaborated in Section 1.5 below.

1.2 Types and quantities of hazardous chemicals imported into Cambodia

The chemicals are divided into 10 broad categories which are: chemical fertilizers; pesticides;
chemical for pharmaceutical production; industrial chemical raw materials; metals and their compound

products; mineral fuel and petroleum products; chemical products for consumer use; chemical
substances for laboratories; dioxins and furans. The summary of chemicals, which are imported in



Cambodia for 2006 and 2007 are given in Table 2 and Figure 4 below which does not include the
Dioxins and furans. The biggest tonnage goes to the mineral fuel and petroleum products and
chemical fertilizers. However, the information related to the imported and used chemicals are still
inadequate and outdated.

Table 2: Summary of imported chemicals in Cambodia, tons 2006-2007

Chemicals/Product Year 2006 Year 2007
1 Chemical Fertilizers 103,719.145 100,228.081
2 Pesticides 161.194 190.583
3 Organic Chemicals 2,478.812 14,749.943
4 Inorganic Chemicals 29,127.154 29,628.193
5 Substances for Dying Industry 8,115.456 12,979.588
6 Consumer Products 43,809.995 33,494.449
7 Plastic Products 9,446.011 12,766.217
8 Mineral Fuel and Petroleum 942,991.781 1,117,708.358
Products

9 Miscellaneous Chemical Product 1,586.082 906.641

Total 1,141,435.630 1,322,652.053

Source: Statistic of Imported Good, Year 2007, Ministry of Commerce, Department of Camcontrol
Note: Annual Inventory of Dioxin and Furan are not included. However, 2004 statistics are cited in Section 1.2.4
below.
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Figure 4: Summary of Imported Products, tons
Source: Statistic of Imported Good, Year 2007, Ministry of Commerce, Department of Camcontrol

Based on the Table 2 above, there is an increasing trend in the amount of chemicals being imported
to the country. This increase is attributed much on the high demand of chemical used in the industrial
sector,househol dés he alasWel agsrotber sectdrsi o n and

The government and the private sectors are the prime mover of the importation of these chemicals.
The private sectors, however, mainly distribute, sold as raw materials for production and other related
activities while the government through the ministries, import chemicals that are utilized specifically
for laboratory experiments, analysis of vector borne disease for immediate intervention in pest
protection, etc. Other than these, there are chemicals present in the country that are illegally imported
and processed along the uncontrolled borders of Cambodia.

1.2.1 Chemical Fertilizers
Chemical fertilizer importation is increasing over the past five years. Cambodia chemical fertilizers

imports in 2002 and 2007 are 45,334 and 100,228.081 tons 2007, respectively. The detailed summary
of chemical fertilizers imported in Cambodia in 2007 is given in Table 3. There are more imported




chemical fertilizers mentioned than those listed below due to lack of detailed nomenclature on

chemical fertilizer recording pr ocedur es. These chemical fertilizers

fertilizersbo based on Har moni z e dAs ey satiomah requlbtiorS .
chemicals fertilizers imported and marketed in Cambodia must have labels on the fertilizer packaging
in the Khmer language. However, in real practice, few chemical fertilizers have such labeling due to
limited law enforcement.

Table 3: List of chemical fertilizers imported into Cambodia,tons 2002 and 2007

No Name 2002 2007
1 Ammonium Nitrate 150.50 NA
2 DAP 9,616.00 10,583
3 Fertilizer for Oil Palm Tree 1,670.00 NA
4 NP 2,735.00 NA
5 NPK 1,348.00 23,110
6 Urea 3,482.00 16,257
7 Other Fertilizers 26,332.00 50,278.081
Total 45,335.00 100,228.081

Source: Statistic of Imported Good, Year 2007, Ministry of Commerce, Department of Camcontrol

These fertilizers are primarily used in rice production and agro-industrial crops such as tobacco, bean
rubber, oil palm, and vegetables. There are few Cambodian farmers who are aware of the proper and
effective use of chemical fertilizers. This is also coupled with the lack of readable Khmer language
labeling. Thus, significant financial loss and ineffective crop production is usually incurred.
Nonetheless, there has been a moved for increase education of the farmers in the area of proper and
effective use of chemical fertilizers through agricultural extension workers and agricultural programs.

1.2.2 Pesticides

Imported pesticides are divided into four main categories which are insecticides, herbicides,
fungicides, and rodenticides. In 2007, Cambodians legally imported 190.583 tons of pesticides (see
Table 4 for details). It is further indicated that the only pesticide products that were imported in 2006
and 2007 are insecticides. However, there is still a significant increase in the tonnage of importation
basing from the import values in 2002 and 2006. Aside from this, pesticides importations through
illegal means along the uncontrollable borders of Cambodia are also active.

Table 4: Pesticides Imported In Cambodia for Agricultural Sector 2002, 2006 and 2007

Chemical 2002 2006 2007
Substances
1 Insecticides 145.42 | 161.194 | 190.583 | China, Malaysia, India
2 Herbicides 16.14 NA NA | Indonesia, Thailand, Vietnam,
3 Fungicides 7.02 NA NA | Singapore, Belgium
4 Rodenticide 29.88 NA NA
Total 198.46 | 161.194 | 190.583

Source: Statistic of Imported Good, Year 2007, Ministry of Commerce, Department of Camcontrol

Ministry of Agriculture, Forestry and Fisheries manages the importation of Pesticides. The Ministry
requires labeling and packaging with the explanation and translation of health and environmental
effects of the pesticides in Khmer language. Unfortunately, only few pesticide products follow the
mandate especially in local markets. Annex 2 shows a list of 419 pesticides sold in the market in
2004.

1.2.3 Mineral fuel and petroleum products

Cambodia has a high potential for natural gas and a modest potential for oil. One test well has yielded
133,000 cubic feet of gas and 180 barrels per day of light condensate crude (first State of
Environment Report 2004, MoE). A tentative estimate of total offshore potential is 28,300-141,500
million cubic feet of gas and 30-180 million barrels of oil. Cambodia has not yet invested in petroleum
exploitation. However, prior to year 1970, Cambodia had a refinery. Unfortunately, it was destroyed by
the Khmer Rouge regime (1975-1979) and has not been rebuilt. There are existing concessions on
the exploration of oil and gas in the country both on shore and off shore. See Section 3.2.2 for details.
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At the moment, almost all fuel and petroleum products as supply in the country are imported. The
summary of the mineral fuel and petroleum products imported in the country is given in Table 5 and
Figure 5 below.

Table 5: Mineral Fuels and Petroleum Products Imported in Cambodia, 2007

Chemical Substances Quantity (tons) Price (US$) Imported Countries

1 Coal NA NA NA
2 | Grease 284.096 24,443.00 _Korea, Malaysia,
Singapore, Taiwan,
Thailand, and
Vietham
3 | Diesel 450,017.983 304,805,231.00 | _ Singapore, Taiwan,
Thailand and Vietnam
4 | FO (Fuel Oil) 282,208.281 112,261,210.00 | Vietnam and Thailand
Kerosene 33,112.980 22,761,786.00 Vietnam
Kerosene for Airplane (JET 44,403.376 34,043,917.00 Thailand

Al)

7 | Lubricant Oil 8,696.734 9,188,977.00 Australia, Korea,
Malaysia,
Netherlands,

Philippines, Saudi
Arabia, Singapore,
Taiwan, UAE, USA,
Viethame

8 | Natural Gas 15,296.938 10,946,048.00 Germany, Saudi
Arabia, Singapore,
Thailand, Vietnam

9 | Gasoline 233,423.447 175,587,013.00 | China, Singapore,
Thailand, Vietham
10 | Raw Material for Producing 16.064 45,625.00 Singapore
Lubricant
TOTAL 1,067,459.90 669,664,250

Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol
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B Kerosene

M Kerosene for Airplane (JET A1)
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Figure 5: Imported Mineral Fuels and Petroleum Products, 2007
Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol



1.2.4 Chemical products for consumer use

Chemical products for consumers includes a wide range of finished products used for cleaning, health
care and protection used in households, public buildings, factories, offices, trade buildings, etc.
Almost all chemical products for consumer use are imported. There are two kinds of chemical
products used in households and public building: soaps (powder, liquid, and solid), and insecticides
used for insect prevention, such as mosquito coils and sprays, anti-termite substances, etc. Table 6

shows the quantity of imported chemical products for consumer use in 2007.

Table 6: Chemical Substances for Consumer Use in Cambodia
Quantity (tons)

Chemical for consumer Use: Soaps,
Organic Surface

Year 2006
36,435.264

Year 2007
10,191.948

Imported Origin

Australia, China, Hong

Kong, Malaysia,
Singapore, Taiwan,
France, Vietnam, India,
Thailand, Indonesia,

Italy, Korea, Philippines,
UK, USA

2. Active Agent and Organic Surface 11,976.056 Australia, China, Hong
Active Agents and others Kong, Malaysia,
Singapore, Taiwan,
France, Vietnam, India,
Thailand, Indonesia,
Italy, Korea, Philippines,
UK , USA, Finland,
Belgium, Spain,
Germany
3. Chemicals for household health care | 2,351.668 1,330.167 Malaysia, Singapore,
Thailand, Vietnam, USA,
China, India, South
Africa, Hong Kong,
India, Australia, Belgium
4. Other Consumer Uses 5,023.063 9,996.278 Korea, Philippines,
Vietham, Thailand,
China, Taiwan,
Singapore, Australia,
Malaysia, Indonesia,
USA, Japan
Total 43,809.995 33,494.449

Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol

It can be noticed that the exporting countries identified for chemical substances for consumer
products are countries located from different continents

1.2.4 Unintentionally POPs By-products

Dioxins and furans, which are included in the twelve POPs substances to be covered by the
Stockholm Convention in 2004, are also accounted in the country. These by-products generated
during industrial chemicals production processes or unintentionally produced by burning certain
substances. These activities contribute high risk to health and the environment.

A POPs by-products inventory in 2004 showed that Cambodia has high potential for generating and
releasing Dioxins/Furans from such sources such as:

 Uncontroll ed combust.

of agricultural post-harvest residues, etc.,

on

process: Landfil]l

1 Medical waste incineration without air cleaning facilities,

f

res



1 Power generation plant, generating electricity by using oil and autoclave kiln operated by
waste burning, and

1 Ferrous and non-ferrous metal production.

Based on UNEP guidelines for calculation of Dioxins/Furans release, the Cambodian Ministry of
Environment conducted the inventory to estimate the generation and release of Dioxins/Furans into
the environment. The inventory estimated that Dioxins/Furans are released in the amount of 606.664
g TEQ/annual. The results of the inventory are elaborated in Table 7 below.

Table 7: Annual Amount of Dioxins/Furans Releases from Main Sources (Inventory Report
2004)

Annual Releases (g TEQ/a
CENSeIR] Source Categories (© )

Air Water Land Product Residues

Uncontrolled combustion

1 217.87 0.00 | 14.56 0.00 315.60 | 548.031
processes

2 Medical waste incineration 40.73 0.00 | 0.00 0.00 0.781 | 41.511

3 Power generation and 10.275 | 0.00 | 0.00 0.00 1.692 | 11.967
heating

4 Ferrous and non-ferrous 0.41| 0.00| 0.00 0.00 1.0 1.41
metal production

Production of mineral

5 products 0.099 0.00 | 0.00 0.00 0.00 0.099
6 Transport 0.005 0.00 | 0.00 0.00 0.00 0.005
7 Miscellaneous 3.641 0.00 | 0.00 0.00 0.00 3.641

Total 273.031 0.00 | 14.56 0.00 319.073 | 606.664

Source: Inventory Report on Dioxins/Furans, July 2004, By-Product Task Team

1.3 Types of hazardous chemicals in use in Cambodian industries and public sector
ministries (quantities used and stored)

1.3.1 Chemical for pharmaceutical production

There are seven pharmaceutical manufacturing enterprises operating in Cambodia. However, most of
the finished pharmaceutical products for local use are imported. The chemical substances used as
raw material for drug production by these enterprises are imported mostly from India, China, EU,
France, and Thailand. The importation of such chemical substances requires a license from the MoH.
According to MoE there are 156 chemical substances used as raw material for the production
pharmaceutical products in Cambodia. Annex 5 gives the detailed information on the type of
chemicals that they used for the production of pharmaceutical products as of 2003. Based on this,
200 Liters of essence and 100,000 pieces of Sillicagel 1g/bag and the rest of the chemicals weigh a
total amount of 710,378.50 kg.

1.3.2 Industrial chemical raw materials

The industrial sector seems to be developing in Cambodia for the past years, especially since 1993.
Cambodia has more than 300 operating factories relying solely on imported raw industrial chemical
materials. The information and available data related to importation of industrial chemical raw
materials has been provided by the Department of CAMCONTROL, Ministry of Commerce and the
Department of Industrial Standard, Ministry of Industry, Mines and Energy. The actual information on
the imported industrial chemical raw materials is recorded by the Ministry of Commerce. These
chemicals are divided into four main groups: industrial organic chemicals, inorganic chemicals, dyeing
chemicals, and other chemical substances. The detailed information regarding these chemicals is



given in the series of tables below. These lists show the industrial chemicals imported in 2006 and
2007. The importation information of these chemicals in 2002 and 2003 is also given in Annex 7-11.
These lists of chemicals vary year by year depending on the needs of the industries.

Table 8: Organic Chemical Substances Imported in Cambodia

Chemicals

Quantity (tons)

Year 2006

Year 2007

Imported Origin

1. | Methylene Chloride 126.277 113.804 HongKong, Taiwan, Italy,
Singapore, Vietnam,
Malaysia

2. Dichloro difluoromethane 132.102 163.751 China, India, Vietnam,
Singapore, Malaysia

3. | Toluene 182.062 France, Singapore,
Korea, Taiwan,
Hongkong

4. | Propylene Glicol 36.799 39.355 France, Singapore,
China, India, Hongkong

5. | Glycerol 53.560 54.000 Malaysia, Singapore

6. Phenol 0.008 France

7. Formaldehyde 3.335 10.745 France, Singapore,
Thailand,UK

8. Butanols 0.218 France

9. Ethylene Glycol 27.915 China

10. | Acetaldehyde 0.170 0.001 Japan, France

11. | Formaline 49.560 176.000 Vietnam, Malaysia,
Taiwan

12. | Acetone 0.309 31.125 Singapore, Taiwan,
France

13. | Methyl Ethyl Ketone 3.230 35.125 Taiwan, Thailand

14. | Formic Acid 14.300 40.000 Hongkong China

15. | Acid Acetic 155.459 159.840 China, Taiwan,
Hongkong, Vietham,
USA, Ireland, Singapore,
Japan

16. | Glacial Acid Acetic 16.653 Hongkong, USA

17. | Ethyl Acetate 0.900 2.870 Singapore, France

18. | Vinyl Acetate 1.600 Malaysia

19. | n-Buthyl Acetate 64.105 120.336 Singapore, Thailand,
Russia, Malaysia

20. | Triacetin 18.148 16.160 HongKong, Japan,
Singapore

21. | Steric Acid 4.500 0.290 Taiwan, China

22. | Oxalic Acid 23.782 51.800 China, Hong Kong,
Philippines

23. | Lactic Acide 2.000 2.000 Singapore

24. | o-acetylsalicylic acid 9.000 Hong Kong

25. | Carboxylic acid 29.000 13.310 Thailand, Hong Kong

26. | Eater Of other inorganic acid 6.985 7.500 China, Singapore,
Thailand

27. | Acrylonitryle 159.120 244.053 Japan, Vietnam,
Singapore, Taiwan,
France,Korea

28. | Isocyanates 18.000 302.360 Singapore, Japan, Korea

29. | Thiuram mono-di, or | 0.922 12.150 China, France

tetrasulphides

30. | Aromatic monocarbocylic 45.003 France, Australia,
Germany, Hongkong,
Singapore

31. | Organo-sulphur compounds 0.300 India




32. | Vitamin B1, and its derivative 0.050 Hong Kong

33. | Ampicilin and its salts 249.159 186.914 China, Singapore,
Vietnam, France.
Thailand, India and
Vietnam
34. | Tetracylines and their | 2.000 0.270 Hong Kong, China
derivatives
35. | Erytromycines and their | 251.259 0.560 China, France
derivative
36. | Antibiotic 502.668 20.972 China, Singapore,
France
37. | Vitamin B6 and its derivatives 4.580 China, Singapore
38. | Anionic Washing Preparation 1,352.222 Thailand, Taiwan, Hong
Kong, Singapore, China
39. | Dye Carriers to accelerate | 701.122 517.717 China, Hong Kong,
thedyeing Singapore, Taiwan,

India, Korea, Malaysia,
Paskitan, Australia, Iran,
Ireland, Japan, Thailand

40. | Other organic compounds 20.972 China, Singapore
41. | Reagents for diagnostic uses 42.293 60.465 Australia, US, Singapore,
Malaysia, Thailand,

Denmark, India, Japan,
France, Canada, Italy,

Germany, Korea,
Netherland, UK, Vietham

42. | Enzymes 292.135 154.417 UK, Hong Kong, China,
Singapore, Taiwan,
Korea, Malaysia,
Belgium

43. | Others 91. 040 11.726.586 France, China,
Singapore, Indonesia,
Thailand, Taiwan, India,
Japan

Total 2,478.812 14,749,943
Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol

Table 9: Imported Inorganic Chemicals in Cambodia
Quantity (tons)

Year 2006 | Year 2007

1. | Chlorine 334.280 168.896 Malaysia, Thailand,
Vietnam, Singapore

2. | Carbon 334.280 18.447 China, Taiwan, Vietnam,
Indonesia

3. Rare gases 11.088 33.847 Thailand, Singapore

4. | Oxygen Gas 582.258 160.810 Thailand

5. Hydrochloride Acid 155.702 156.800 Thailand, Singapore,
Vietnam, Japan

6. | Sulphuric Acid 1.867.680 1,668.933 China, Thailand,
Singapore, Malaysia,
Vietham

7. Carbon Dioxide 1,472.193 1,668.933 Taiwan, Thailand, China

8. | Silicone dioxide 50.340 22.973 China, Hong Kong,
Singapore, Taiwan,
Thailand

9. | Inorganic oxygen compounds of | 64,006.327 8,539.022 China, Hong Kong,

non-metals Korea, Taiwan, France,

UK, USA, Malaysia,
Singapore, Thailand,




Vietnam, Indonesia,
Japan

10. | Halide and Halide Oxides 8.500 Hong Kong

11. | Sulphides of Non-metals 126.758 China, Malaysia,
Singapore, Taiwan

12. | Ammonia 10.260 Thailand

13. | Sodium Hydroxide 1,192.801 1,012.425 Hong Kong, Malaysia,
Taiwan, China, Vietham

14. | Zinc Oxide 1.920 15.855 Taiwan, china, Thailand

15. | Aluminium Oxide 0.408 1.500 China, Malaysia

16. | Aluminium hydroxide 69.951 Taiwan, Vietham

17. | Zinc Peroxide 35.328 Hong Kong

18. | Sulphur 5.125 China, Taiwan

19. | Iron Oxide 72.279 54.100 China, France, Thailand,
Taiwan

20. | Earth Colour 13.550 China

21. | Cobalt Hydroxide 0.195 Hong Kong

22. | Titanium Oxides 314.580 302.000 Australia, China,
Singapore, Thailand

23. | Nitric Acid 1.259 Singapore

24. | Germanium Oxides 0.360 Taiwan

25. | Phosphoric acid 1.260 China

26. | Calcium Chloride 4.995 7.550 Vietham, Taiwan

27. | Bromide Oxides 8.000 Singapore

28. | Sodium Sulphates 2,459.649 2,047.152 China, Hong Kong,
Taiwan

29. | Aluminium Chloride 110.830 156.825 China, Hong Kong ,
Indonesia, Taiwan

30. | Sodium Chloride 26.275 Taiwan, china

31. | Calcium Hypochlorites 24.975 32.325 China, Thailand, Hong
Kong, Malaysia,
Singapore. Korea

32. | Alumium Sulphates 101.101 285.500 China, Hong Kong,
Taiwan,

33. | Amonium Nitrates 150.000 Laos

34. | Calsium Sulphates 3.000 Malaysia

35. | Alums 809.820 222.000 Vietnam

36. | Polyphosphates 624.133 43.382 China, Ireland, France,
Thailand, Vietham,
Malaysia, Germany

37. | Hypophospites 20.091 28.391 China, India, Korea

38. | Phosphates Powder 27.977 18.700 France, Thailand, Hong
Kong, Taiwan

39. | Hypochlorites 33.960 28.391 Korea, China, India

40. | Disodium Carbonate 148.530 40.350 China, Singapore,
Thailand. Hong Kong,
Taiwan

41. | Sodium Bicarbonate 26.295 37.287 China, Hong Kong,
Thailand, Korea, Taiwan

42. | Potasium Carbonate 5.493 2.750 Taiwan, Thailand, Hong
Kong

43. | Calcium Carbonate 9,667.200 11,806.473 China, Denmark, France,
Taiwan, Thailand,
Vietnam, Korea

44. | Sodium metasilicate 10.570 China, Hong Kong,
Taiwan

45. | Caustic Soda 0.500 217.193 China, Malaysia,
Singapore, Thailand,
Vietnam,
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46. | Silicate Oxide 0.010 Hong Kong

47. | Other Borate 18.072 China

48. | Potasium Permanganate 0.003 France

49. | Potasium lode 7.727 Denmark

50. | Concentrated Sulphite Lye 27.800 China, Korea

51. | Hydrogen Peroxide 76,936 Hong Kong, Singapore,
Taiwan

52. | Others 14,581.162 70.700 Taiwan, Singapore, USA,
Vietnam, Indonesia, Hong
Kong, Turkey

Total 29,127.154 29,628.193

Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol

Table 10: Substances for Dying Industry Use in Cambodia
Quantity (tons) Imported Origin
Year 2006  Year 2007

Disperse Dye and Preparation based | 219.484 Hong Kong, Malaysia,
thereon Singapore, Taiwan,
Thailand, Korea,

Vietham,
2. Direct Dye and Preparation Based | 73.687 32.120 Hong Kong, Malaysia,
thereon Singapore, Taiwan,
Thailand, Korea,

Vietnam, China, Japan,
Switzerland, Germany

3. Pigment and Preparation based | 3,299.109 2,061.610 Thailand, China, Taiwan,
thereon Vietham, France,
Singapore, Hong Kong,
Malaysia, Italy, Australia

4, Reactive Dye and Preparation based 2.382 Japan, Korea
thereon
5. Mixture of Pigment and Disperse Dye | 127.084 245.332 Hong Kong, Malaysia,
Singapore, Taiwan,

China, France, Germany,
Thailand, Vietnam

6. Other inorganic pigment 20.709 China, Singapore, Korea
7. Pigment based on Titanium Oxide 9.655 90.451 China, Hong Kong,
Taiwan, Singapore,
France, Korea
8. Color Lakes 1.933 Taiwan
9. Lithopone 5.000 China
10. | Pigment based on Chromium 0.070 Singapore
compounds
11. | Ultramarine 4.816 Taiwan
Paint and Vanish based on Synthetic
polymers in a non agueous medium
12. | Paint based on polyester 135.544 168.318 Singapore, Malaysia,
Thailand, Hong Kong,
Vietham
13. | Anti-fourling and anti corrosions | 142.477 200.602 Taiwan, France,
paints Malaysia, Singapore,
China, Japan, Korea,
Thailand, USA, Vietnam
14. | Paints based on Polyester and | 25.343 25.002 Singapore, Taiwan,
containing insecticides Thailand
15. | Vanishes based on Acrylic or vinyl | 7.500 729.014 Malaysia, Singapore,
Polyester France, Indonesia,
Taiwan, Korea , Thailand,
Vietham
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16. | Paints based on Acrylic or vinyl | 782.770 126.423 Malaysia, Singapore,
Polyester Thailand, Vietnam,
Korea, Taiwan
Paint and Vanish based on Synthetic Polyester in an aqueous medium
17. | Paints and Vanishes based on | 375.454 720.354 Thailand, Malaysia,
Acrylic or vinyl Polyester Hong Kong, china,
Japan, Singapore,
Indonesia
18. | Polishes, Creams for footwear, 67.615 Malaysia, Hong Kong,
furniture, floors, China, Taiwan,
Singapore, France,
Germany
19. | Distempers 826.742 116.077 Thailand, Malaysia,
Taiwan, China
20. | Prepared Water Pigment 33.742 1,276.124 Singapore, China,
Taiwan, Indonesia,
Malaysia, Thailand,
Vietnam
21. | Color 1.760 158.392 Thailand . France,
Malaysia, Singapore
22. | Glaziers 6.062.145 6,332.152 Malaysia, Singapore,
Thailand, Vietnam,
Japan, Korea, Vietham
23. | Printing Pink 531.017 Australia, China, Hong
Kong, Malaysia,
Singapore, Taiwan,
France, Thailand,
Vietham, India, Ireland,
Italy, Korea, Netherlands,
UK, USA
Total 8,115.456 | 12,979.588

Source: Statistic of Imported Good, Year 2008, Ministry of Commerce, Department of Camcontrol

Table 11: Miscellaneous Chemical Products in Cambodia, 2006-2007

IN[o] Items Quantity (tons) Imported Origin
Year 2006 = Year 2007

1. Prepared binders 8.436 7.830 Taiwan, Malaysia,
Thailand, Korea

2. Additives for Cements 790.982 709.992 China, Malaysia,
Singapore, Thailand,
Taiwan, Vietham,
France, US, UK, UAE

3. Catalyst with  precious metal | 0.250 Singapore

compound

4, Solvents and thinners 451.869 40.259 China, Singapore,
Taiwan Thailand,
Malaysia

5. Powder for fire extinguishes 3.500 9.350 China,

6. Anti-oxidizing and stabilizers for | 10.706 139.210 Korea, Malaysia,

rubber and plastics Taiwan, Japan,

Singapore,

7. Plasticizers for rubber and plastics 320.339 China, Japan, Hong
Kong, Taiwan, Thailand

Total 1,586.082 906.641

Source: Statistic of Imported Good, Year 2007, Ministry of Commerce, Department of Camcontrol
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1.3.3 Chemical substances for laboratory

Currently, Cambodia has six sample governmental laboratories operating in the Ministry of
Agriculture, Forestry and Fisheries laboratory; the Ministry of Commerce; the Ministry of Health; the
Ministry of Industry, Mines and Energy; the Ministry of Environment; and the Ministry of Water
Resource and Meteorology. These laboratories have difference functions and responsibilities (see
Chapter 5, below), that utilizes chemical substances imported by private companies. Figure 6 shows
the summary of number of chemicals that are used in the Ministerial Laboratories. It can be observed
that the Mininistry of Environment has the largest variety of chemicals being utilized in their laboratory
followed by Ministry of Health and the least is the Ministry of Water Resource and Meteorology.

There are also small-scale private medical laboratories that have not been considered in this country
situation report. The detailed chemical substances used in these six laboratories are given in Annex
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Figure 6: Number of Chemicals Used in Government Laboratory

Source: Processed by the Author based on the National Profile on Chemical Management in Cambodia, 2004

1.4 Location of facilities producing, using, handling or storing hazardous chemicals

The summary of the location of these establishments with the number of establishments of each
category as well the total value of the assets are given in Table 12 below.

Table 12: Location and total asset value of the industrial establishments in Cambodia, 2000

Industry Number of establishments Total value of assets
(for all establishments)
Total 8,089 17,193,444
Mining and quarrying 110 38, 196
Banteay Meanchey 3 870
Kandal 1 168
Others 106 37,158
Manufacturing 7,857 13,346,181
Banteay Meanchey 686 368,136
Kampong Chhang 1,174 663,540
Kandal 2.227 1,736,386
Phnom penh 1,916 3,180,559
Pursat 1,475 730,094
Others 379 6,667,466
Electricity, gas and water 122 3,809,067
Banteay Meanchey 13 24,478
Kampong Chhang 1 154
Kandal 68 3,032
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Phnom penh 2 24,706

Pursat 6 1,472

Others 32 3,755,225

Source: Statistical Yearbook of Cambodia, 2008 and Cambodia Establishment Survey 2000, National Institute of
Statistics

The total asset value of the establishments in Cambodia is 17,193,444 million riels. Based on the
Table 12 above, it is obvious that the greatest investment was in the manufacturing industries not only
because of the number of establishment that it has but because of the total value of asset that it has.
There are 5 main identified provinces which host the industries in manufacturing, electricity, gas and
water which are Banteay Meanchey, Kampong Chhang, Kandal, Phnom Penh and Pursat. Other
establishments are scattered aroung the country. However, for mining and quarrying Banteay
Meanchey and Kandal host 3 and 1 establishments respectively and other are distributed to other
provinces as well.

2500
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1000
500 I I

Chamkar  Doun Prampir Tuol Kouk Dangkao Mean Ruessei
Mon Penh  Meakkara Chey Keo

Figure 7: Location of establishments in Phnom Penh, 2006
Source: Phnom Penh Establishment Listing 2006, National Institutes of Statistics.

In 2006, there were 9267 establishments accounted in Phnom Penh (See Figure 7). Tuol Louk has
the highest percentage share which is around 25% and Meachey having the least which is around
513 establishments, 5.5% share.

Cambodi ads energy sector is run by the government a ¢
These power generating assets are composed of small power generating plants which are located in

the different provinces of the country. The power plants with biggest installed capacity are located in

the capital city of Phnom Penh that supports not only the residential sector but most of the generation

are to support the existing industry such as the garments factory which is around 80% of this are

located in Phnom Penh. The summary of this cumulative power generating assets as well as some of

their location are given in Figure 8 below. These power plants are mostly run by heavy fuel oil and

diesel. In Phnom Penh this some if not all are located nearby residential establishments and offices
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Figure 8: Location and Capacity of Power Plants in Cambodia, MW
Source: Statistical Yearbook of Cambodia, 2008

1.5 Potential for exposure of the community to hazardous chemicals hazardous
chemicals (toxics, explosives, flammables)

In Cambodia, more than 80% of the populations are farmers; most of them use chemical fertilizers for

their agriculture with ignorance of the threat to their health and environment. Based on recent study

released by Cambodian Centers for the Study and Development in Agriculture indicated that there is

a widespred use of chemical fertilizersi n t he count r y 6 sandashawédcthe Igreatesta | sect
volume of utilisation. It is further discovered that these chemicals are imported in the countries which

they are banned of using it because of its adverse effects on human health. Furthermore, 5% of rice

farmers who routinely use pesticides on their crops would be willing to switch from chemical to natural

fertilizers.

Chemical substances used as raw material for industrial production and chemical products for
household have detrimental effects on public health, especially direct users and workers in factories.
Lack of awareness and or right perception on the hazards cause by chemicals would definitely
increase the vulnerability of the people, e.g. such as workers who are handling chemicals, hardly use
safety equipment.

Specific chemical household products such as cosmetics and insecticides are imported and freely
marketed without official quality assurance and safety instructions; all too often, children come into
contact with harmful chemicals. Some chemical products are directly applied to food and food
products to make them attractive, to prolong shelf-life, and to prevent insect damage.

Al t hough Cambodi a doesnodt have ¢ htkem ifaciltids sushaasu f act ur |
warehouses of chemical products and petrochemical storage complex which are one of the few

facilities that may experience or has a possibility of experiencing major accident are also present in

Cambodia such as Sihanoukville Oil and Gas Jetty and Ecozones that store chemicals and other oil

and gas refilling station which are widespread in the country. The potential of these installations to

cause hazards are worth considering as well as the interaction of these potential hazards to cause

harmful effects to the vulnerable conditions such as on people, property, environment and many other

else.
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Table 13: Existing establishments and workers in Cambodia as of 2000
Industry Number of All types of Workers

(for all the establishments) Establishments Total Male Female
Total 8460 | 553,597 | 160,096 | 393,501
Mining and quarrying 110 670 383 287
Other mining and quarrying 110 670 287 107
Manufacturing 7,857 | 532,849 | 151,765 | 381,084
Manufacture of food products and beverages 5,515 20,085 14,459 5,626
Manufacture of tobacco products 67 2,668 1,402 1,256
Manufacture of textiles 227 | 223,337 53,834 | 169,503
Manufacture of wearing apparel 257 | 168,824 19,326 | 149,498
Tanning and dressing of leather, manufacture 62 34,788 2,174 32,614
of luggage; handbags; saddler; harness and
footwear
Manufacture of wood products except 154 4,307 2,239 2,068
furniture, manufacture of articles of straw and
planting materials
Manufature of paper and paper products 13 135 107 28
Publishing, printing and reproduction of 22 198 176 22
recorded media
Manufacturing of medical and chemical 37 440 327 113
products
Manufacture of rubber and plastic products 60 64,588 47,726 16,842
Manufacture of other non-metallic mineral 513 6,955 3,964 2,991
products
Manufacture of basic metals 8 48 40 8
Manufacture of machinery and equipment 343 2,767 2,648 119
n.e.c
Manufacture of machinery and equipment 30 240 210 30
n.e.c
Manufacture of electrical machinery and 5 13 8 5
apparatus n.e.c
Manufacture of motor vehicles, trailers and 24 348 288 60
semi trailers
Manufacture of furniture; manufacturing n.e.c 518 3,108 2,817 291
Recycling 2 20 20 0
Electricity, gas and water 122 9,683 1,827 7,856
Electricity, gas steam and hot water supply 91 9,380 1,570 7,810
Collection, purification and distribution of water 31 303 257 46
Hotel and restaurants 371 10,395 6,121 4,274
Hotel 211 7,067 4,395 2,672
Restaurants 160 3,328 1,726 1,602

Source: Statistical Yearbook of Cambodia, 2008 and Cambodia Establishment Survey 2000, National Institute of
Statistics

According to the Statistical Yearbook of Cambodia in 2008, there are 553,597 workers in the industrial
sector as of year 2000. This is further broken down into 160,096 and 393,501 for male and female
respectively. Out of this the manufacturing industry takes about 96% of the workforce in the industrial
sector which are broken down into its subsector (see Table 13 for details).

Since Cambodiabés industrial sector has been growing
relatively increasing as well especially in the textile, wearing apparel and leather industry. As of 2007,
the large; and small and medium establishments employed around 408,166 and 94, 835 people
respectively with an annual growth rate range of 0.7 to 38.6 and -9.2 to 15.2% respectively. The
textile, wearing apparel and leather industry dominated both large, and small and medium
establishment in terms of number of workers with the range of 86.1 to 95.2% and 58.8 to 67.9%,
respectively for over 9 years (see Figure 9 and 10 below). These figures can be an indication of a
large exposure on chemicals in the workplace. Taking into account that people in the workplace are
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not keen on their own protection in the workplace such as mixing paints with their bare hand implies
that chemical accidents can happen. However, this might be in the small scale exposure.
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Figure 9: Number of workers in large Figure 10: Number of workers in small and medium
establishments, 1998-2007 establishments, 1998-2007

In 2006, 309,004 workers were listed in Phnom Penh alone. Dangkao district hosted the largest group
of workers with around 38.5% of the total workers in Phnom Penh. The summary of the location of the
establishments are indicated in Table 14 below. The manufacturing industry held 89.5% of the total
number of workers in the Phnom Penh. This further implies that bulk of the workers is exposed with
chemicals used in the manufacturing industries (see Figure 11).
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Figure 11: Phnom Penh: Distribution of workers by industry, 2006
Source: Phnom Penh Establishments Listing 2006 National Institute of Statistics

Table 14: Number of workers and average size of establishments in the district of Phnom

Penh, 2006
District name Number of Share in percent Number of Average size
establishment of total workers of establishment
Chamkar Mon 1570 16.9 10822 6.9
Doun Penh 1771 19.1 13276 7.5
Prampir Meakkara 1082 11.7 4737 4.4
Tuol Kouk 2286 24.7 17961 7.9
Dangkao 1033 11.1 119218 115.4
Mean Chey 513 5.5 74763 145.7
Ruessei Keo 1012 10.9 68227 67.4
Total 9267 100 309004 33.3

Source: Phnom Penh Establishments Lishing 2006 National Institute of Statistics
Note: There are seven districts of Khhan in the capital of Phnom Penh
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Chapter 2: Chemical Accidents History in Cambodia

For the last ten years in Cambodia there are several cases where in it has experienced different types
of chemicals accidents. Center for Research and Epidemiology of Disaster accounted 8 cases of
accidents related to chemicals which are typical related to releases of chemicals such as oil, lubricant,
waste and gas. This releases caused fire explosions with which resulted to death as well as affected
the lives of many people in Cambodia. The detailed information on the different accidents is listed
below.

2.1 Crude Oil Releases

Date Location Sub Type Name Killed Total
Affected
2008 Phnom Penh Crude Oil Railway Derail
Spilled
2008 Doemcor Lubricant Oil Railway Derail
District(Phnom Penh) | Spilled

2.2 Diesel Releases

Location Killed Total

Affected

2007 Phnom Penh Explosion Fury

2.3 Lubricant Release
Location ‘ Sub Type Total

Affected

28/09/2006 Koh Kong ( PULOVAI | Lubricant
Island) Released

2.4 Fires involving chemicals
Location Killed Total

Affected
26/11/2001 Phnom Penh Fire Urban Slums 20000
11/2/1974 Doemcor Fire Urban Slums 130 10164

District(Phnom Penh)

2.5 Explosion

Location Killed Total
Affected
13/11/2005 Oddar Meanchey Explosion Landmine 13 died
Province
2005 Phnom Penh Explosion Cooking Gas | 3 died Collapsed
Two
Apartments

2.6 Toxic releases

Location Sub Type Killed Total

Affected
15/12/1998 Southern Toxic Waste
Sihanoukville port
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Chapter 3: Accident Potential and Response Systems

3.1 Mapping of hazardous installations in the country that pose the greatest risks to
communities including locations of hazardous installations and their potential for
domino effects

In August 2008, the National Institute of Statistics, Ministry of Planning Phnom Penh, Cambodia
Cambodian Government through the auspices through the funding and technical assistance provided
by the United Nations Population Fund (UNFPA), Japan International Cooperation Agency (JICA), the
Government of Japan and the Government of the Federal Republic of Germany came up with a
national census on the population in the country. Based on this study, Cambodia has 24 provinces,
185 districts, 1,621 Communes and 14,073 with a total population of 12,572,393. The population is
has 6,495,512 males and 6,893,398 females with a sex ratio of 94.2 males per 100 females with an
average household size of 4.7. The population density of the Cambodia is around 75 per square
kilometer with which atleast 19% of the population are in the urban areas. With the increasing
population in the urban areas parallel to the increase in the number of industries in it, the vulnerability
of the Cambodians with any hazard is also increasing. The summary of population with respect to the
different provinces in Cambodia is given in the Table 15 below.

Table 15: Summary of population in the different provinces in Cambodia

Provincels Population, 2008

Banteay Meanchey 678,033
Battambang 1,024,663
Kampong Cham 1,680,694
Kampong Chhnang 471,616
Kampong Speu 716,517
Kampong Thom 630,803
Kampot 585,110
Kandal 1,265,085
Koh Kong 139,722
Kratie 318,523
Mondul Kiri 60,811
Phnom Penh 1,325,681
Preah Vihear 170,852
Prey Veng 947,357
Pursat 397,107
Ratanak Kiri 149,997
Siemreap 896,309
Sihanoukville 199,902
Stung Treng 11,734
Svay Rieng 482,785
Takeo 843,931
Oddar Meanchey 185,443
Kep 35,753
Pailin 70,482

Source: General Population Census of Cambodia Processed by the Author

The population distribution can be visualized in Figure 12. The figure shows that the majority of the
population is concentrated in Phnom Penh, Kandal and Kampong Cham. As mentioned in the
previous section around 80% of the garments industries are situated in Phnom Penh and its nearby
provinces. These establishments employs thousands of individuals who are directly involves in
handling the hazardous chemicals used in the production process. Power plants are also widespread
which are built in the areas where adjacent to settlements and business establishments. International
Ports are situated in the economic corridor of the country specifically in Sihanoukville and Phnom
Penh which is coupled with private ports for oil storages as well as warehouses and Special
Economic Zones which are intended for factories. However, this is not limited to the capital City of
Phnom Penh and adjacent provinces. This establishments is also present other areas which are
elaborated in Chapter 1. Moreover, othe details of the port areas, power plants and storage facilities
through Special Economic Zones and their planned expansions are mentioned in the following
sections below.
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Figure 12: Population Distribution of Cambodia, 2008
Source: General Population Census of Cambodia Processed by the Author

Oil Spill Risk

One of the greatest threat in Cambdoia are accidents related to oil spill. In the proposed National Oll
Spill Contingency Plan of Cambodia, the government had identified the potential sources of oil spills
arising from shipping in the waters of Cambodia. The Figure 13 below shows the shipping routes in
and out of Cambodia that are associated with oil spill risk.

International Shipping Routes
Bangkok — Sihanoukville

Sihanoukville — Far East
Countries

Singspore - Sihanoukville

Thailand — For East
Countries

Figure 13: Cambodian Shipping Routes
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There are four shipping routes identified, which are the following:

Shipping route between Sihanoukville and Singapore and Far East countries (Line 1).

Refined petroleum products are carried by tankers in this route from Singapore and Far East
countries to Cambodia. The likelihood is medium because there is no pilotage requirement, some
buoys are in place, no lighthouse, no controls on ship traffic in shipping route, collision with other
ships and grounding on small islands are the potential causes of the incident. The consequence is
high due to the prevailing wind and current flows. As it is not crude oil, the clean up would be less
severe. This traffic represents a risk of Tier 2 refined oil spills based on the proposed National Oil Spill
Response.

Shipping route between Sihanoukville and Far East countries (Line 2).

On this route there are some activities of the movement of crude oil near the boundary between
Cambodia and South Vietnam. The consequence is low due to the prevailing wind and current flows
in the area near the border Cambodia and Viet Nam. This traffic represents a risk of Tier 2/3 crude oil
spills.

Shipping route between Bangkok and Sihanoukville (Line 3).

Refined petroleum products are carried by tankers in this route from Thailand to Cambodia passing
through Koh Rong and Koh Rong Senlem. The likelihood is high because there is no pilotage
requirement in the area. Some buoys are in place, no lighthouse, no controls on ship traffic in
channel and the consequence is also high due to the prevailing wind and current flows. As it is not
crude oil, the clean up would be less severe. This traffic represents a risk of Tier 2 refined oil spills.

Shipping route between Thailand and Far East countries (Line 4).

This route represents the movement of crude oil by tankers from Thailand to Far East Countries. The
probable consequence is high due to the wind and current flows to Koh Kong and Sihanoukville
shorelines. This traffic represents a risk of Tier 2/3 crude oil spills.

Refined Petroleum Products Terminals are located in the coastal area of Sihanoukuville.

Most of refined petroleum products are sent to these terminals and then the products are distributed
to the station in the main land by road tankers. Tier 1 oil spill may take place during operation or in the
port but in a limited area. Local response would be required for such spill.

Oil and Gas Exploration

Currently, oil and gas are found in the water of the Kingdom of Cambodia. The risk may be caused
during oil and gas exploration and exploitation.

t hme

Al | of the scenarios | isted above include

large cargo vessels could generate a Tier 3 incident.

The risks are classified with different probable Tier incidents. This will be covered in detail in Chapter
3.

The types and properties of oils and petroleum products potentially involved in a spill are listed below:

Table 16: Types of oils and its characteristic properties

Density Viscosity MPA  Pour Point (°C) Flash Point (°C)
(Kg/l) at (50°C) at (20°C)
Gasoline 0.70-0.78 0.5 na <0
Kerosene 0.8 2 <-40 38-60
Diesel oil 0.85 5 -51t0 -30 >55
Fuel Oil 0.9 60 at 50 +50 to -20 >60
Crude Oil 0.85-0.95 10-100 +10 to -36 Variable

The spill of oils such gasoline, kerosene, diesel and fuel may arise from vessels, ferries and terminals,
whereas the spill of crude oil may potentially occur from tanker traffic on international shipping routes
Line 4 and Line 2. The fate of oil spilt at sea will depend on the water temperature, sea and wind
conditions and the volume and type of oil spilt. Light oil products such as petrol and diesel will virtually
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disappear from the sea surface within a short period of time. Whereas heavy crude oil and heavy oil
products such as bunker fuel will persist for much longer periods.

3.2 Types of hazardous installations that are widespread in the country

3.2.1 Ports with depots and warehouses.

The ports, depots, warehouses and factories in Cambodia are owned by both private and
government sector. There are two international ports in the country which are Phnom Penh and

Sihanoukville. Both ports cater dry cargo as well as petroleum storage. The third port is intended
for dry cargo which is the Koh Tong port.

Public Private

Port of Sihanoukville, only Deep Sea Cargo Oil terminal at Sihanoukville

Port -1.3 M tons dry cargo -about 320,000 tons fuel

Port of Phnom Penh two International One dry port in Phnom Penh Joint venture between
Terminals, one Domestic Wharf 110,000 tons Singapore Port authority and Sihanoukville Port
dry cargo 340,000 tons fuel Authority

Port of Koh Tong About 150,000 tons dry cargo | Two dry Ports in Phnom Penh

Source: Government of Cambodia (2001B) Sihanoukville Port Authority and MPWT data and Private solution
for infrastructure in Cambodia, World Bank 2002.

Based on the study conducted by World Bank, There has been an increase in the cargo throughput
at the main port of entry in both international ports from 1991-2000. This implies that the
importations of goods and fuels have been rising for the past years. Thus, the importation of dry
cargoes and the increase in chemical importation for the past years tends to agree with each other.
However, based on the Statistical Yearbook of 2008, the volume of commodities imported through
Sihanoukville Port tends to be comparable in 1995-2007 although its importation are higher in
volume than Phnom Penh Port, which means that in there is not much deviation in the number of
vessels and volume of commodities imported through this port. But then again, Phnom Penh port
has an increasing trend of importation which means that there the port located in Phnom Penh has
an increasing demand in its importation (see Figure 15 and 16).

1600

m Sihanoukville Dry Cargo m Sihanoukville Fuel
Phnom Penh Dry Cargo mPhnom Penh Fuel

1400

1200

1000

800

600

1991 1992 1993 1994 1995 1996 1997 1993 1999 2000

Figure 14: Cargo throughput at main port of entry, tons, 1991-2000
Source: Government of Cambodia (2001B) Sihanoukville Port Authority and MPWT data and Private solution
for infrastructure in Cambodia, Worldbank 2002.
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Figure 15: Volume of vessels docked in Phnom Figure 16: Volume of Commodity in Phnom
Penh and Sihanoukville Port, 1995-2007. Penh and Sihanoukville Port, tons, 1995-2007.
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Figure 17: Number of vessels landed at Phnom Penh intetnational port, 1990-2007
Source: Phnom Penh Port, Ministry of Public Works and Transport

There were a total of 1,398 ship movements at Phnom Penh international port in 2007, an increase
by 10.4 percent. Of these ship movements, 1.271 or 91.0 percent were international shipping (377
inter-vessels and 894 inter-oil vessels). The total quantity of cargoes arrived at Phnom Penh Port
increased by 15.7 percent between 2006 to 2007. In 2007 imported cargo were accounted for
318,367 tons, an increase by 35.7, exported cargo were accounted for 83,620 tons an increase by
15.0, and domestic cargoes were accounted for 213 tons an decrease by 91.9 percent compared to
2006. 704,501 tons of imported fuel and 47,504 TEUs (containers throughout) arrived at the port in
2007, an increase by 9.0 and 24.2 percent respectively.
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Figure 18: Quantity of Imported Cargo and Fuel at Phnom Penh International port, tons, 1990-2007
Source: Phnom Penh Port, Ministry of Public Works and Transport

Sihanoukville International Sea Port
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Figure 19: Quantity of cargo at sihanoul international port, tons, 1999-2007
Source: Phnom Penh Port, Ministry of Public Works and Transport

Sihanoukville or Kampong Som port is the biggest international sea port in Cambodia. It is located
at the bay of Kompong Som of the Gulf of Thailand. This port is situated in a Loune area with
l atitude: 10U 386, 736N and longitude: 1030 296, 820E.
Port extends from SV buoy in the South to Koh Kras in the North and to a tanker buoy (2 miles NW
of Dek Kuol Isle) in the West. The Sihanoukville Autonomous Port (PAS) is the sole international
and commercial deep seaport of the Kingdom of Cambodia. At present, the total operational land
area of the Sihanoukville Autonomous Port is around 124.76 ha. The Old Jetty was constructed in
1956 and became operational in 1960. This jetty is 290m long by 28m wide and can accommodate
4 vessels with medium GRT at both sides. The exterior berth is -8.50m-13m depth, while the
interior berth is -7.50m -8.50m depth.

In 2007, 876 vessels anchored at the port, 1.8 million tons of throughout cargoes (1.4 million tons
imported cargoes and 0.4 million tons exported cargoes) and 253,271 containers throughout
(126,538 imported TEUs and 126,733 TEUs exported). Compared to 2006, the number of vessels
decreased by 3.9 percent from 912 to 876 vessels. But the quantity of throughput cargoes
increased by 14.6 percent from 1.5 million tons to 1.8 million tons. Quantity of containers (TEUS)
increased by 10.0 percent from 230 thousand TEUs to 253 thousand TEUs.
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Figure 20: Port of Sihanoukville Container Terminal
Berthing facilities & accommodation

The summary of the facility with in the Port of Sihanoukville is summarized as follows:
1. Old Pier (290mx28m)

1 Berths No 1 and N° 3, alongside depth :- 9m to -13m for ship which is under- 8.5m draft.

1 Berths No 2 and N° 4, alongside depth :- 6.5m to -8m for ship which is under -7m draft.

2. New Wharf (350m)

1 Berth No 5 (Western part), alongside depth: -8m for ship which is under -7m draft.

1 Berth No 6 (Eastern part), alongside depth : -6.5m to -8m for ship which is under -6.5m draft.
3. New Container Terminal

1 1ststage : 240m of quay length (Berth No 7) , alongside depth: -9m for ship which is under -
8.3m draft.

1 2nd stage : 160m of quay length, alongside depth: -9m for ship which is under -8.3m draft
expect to be completed in early of 2007.

4. Tanker Terminal

Figure 21: Sihanoukeville Port Figure 22: Sihanoukville Qil and Gas Jetty

Source: http://www.pas.gov.kh/index.html

Technical and economic zones in the country

PAS is strategically located in a geographically ideal point of the deep water area of Cambodian
coast line which connects Cambodia to other major world-class ports positioned on Asia/Pacific
trade routes. It is connected to Phnom Penh city which is the center of cargo distribution by
National Routes N° 4, N° 3, N° 2 and the Royal Railway of Cambodia. In order to attract
passenger vessels, PAS is going to transform the jetty which is presently being used for
offloading and loading general cargoes to be a passenger terminal. In addition, in the near future
PAS expects to accommodate two passenger vessels in one week as well as those of Thailand
and Vietnam. Sihanoukville is the internationally economic gateway to Cambodia and to the
whole world (for both industrial and tourism zones).
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International markets

Sihanoukville Port is the core of Asia/Pacific economic regions. Compare to some other regional
ports which are being developed, the geographical feature of Sihanoukville Autonomous Port is
apparently better than those mentioned above, especially in serving the cargo transit.

Storage facilities

The port has 5 warehouses with the total area of 36,000m? and total storage capacity up to
64,000 tons. The open space area of PAS is 56,000m” with storage capacity up to 100,000 tons;
Container yard is as large as 96,000m® with storage capacity up to 7,500 TEUs. It can provide
refrigerated storage for all Reefer Containers, except for grain and food storages in bulk.

Other Ports

Figure 23: Other port areas in Cambodia

Sre Ambel, Kep Phos, Strueng Hav, Kampot have been identified ports in Cambodia aside from the
two main international ports. These ports are in the vicinity of the Sihanoukville i Phnom Penh
Growth Corridor according to Sihanoukville Special Economic Zone.

Phnom Penh-Sihanoukville Growth Corridor

In the study conducted by Sihanoukville Special Economic Zone for the Sihanoukville T Phnom Penh
Growth Corridor 2 cities had been identified which are Phnom Penh, Sihanoukville with 5 Provinces
which are Kandal, Takeo, Kampot, Koh Kong and Kompong Speu. The areas considered are along
National Road N° 3, N°4, and N ° 48, Phnom Penh, Sihanoukville and Koh Kong Province. The
population of the Growth Corridor is estimated as 4.8 Million people which are equivalent to 37%.
Alongside with this development is the aim of the government to accelerate the Foreign Direct
Investment in the country. This means that more industrial activities will come up as well as
employment. A tangible development that will be established is the Phnom Penh and Sihanoukville
Special Economic Zone which is elaborated below in Section 3.2.2.
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Figure 24. Sihanoukville-Phnom Penh Growth Corridor

3.2.2 Economic Zone and Factories
Phnom Penh Special Economic Zone

Phnom Penh Special Economic Zone is a gated area equipped with infrastructure where
manufacturers around the world can come to enjoy its benefits and incentives supported by the Royal
Government. In order to compete in the global market, the Royal Government of Cambodia has
liberalized export policies & licensing and implemented tax reforms providing various incentives. It has
also promoted the creation of various economic zones - self contained Special Economic Zones to
Export Processing Zones. Phnom Penh Special Economic Zone (PPSEZ) is one of the pioneering
Special Economic Zone in Cambodia. The master plan was approved by the Royal Government of
Cambodia as Sub-decree on the Establishment of PPSEZ in 19 April, 2006.

For the success of this project, new investors, especially manufacturers from foreign countries are
indispensable. Japanese consultant from Japan Development Institute was asked to do a feasibility
study and establish a master plan. Based on the master plan, PPSEZ developed infrastructures with
independent power plant, water supply and treatment plant, telecommunication system, and so on to
international standards.

Among its goals are attracting and accommodating decent Cambodian and foreign investors, and
creation of jobs as well as upgrading technical skills of Cambodian workers with a friendly
environment with a long term goal on the prosperity of Cambodians.

The economic zone is well equip with infrastructure such as structural sound dike and drainage
systems, dry port: to support import / export activities, PPSEZ has made contract with an experienced
logistic company in Singapore named Bok Seng Logistics to develop a vast dry port and logistics hub
covered 10Ha of land. Currently the dry port is completed and under operation. Power Station:
PPSEZ generates its own electricity through a joint venture with Colben System Pte Ltd. from
Singapore. Currently the power station is 100% completed and under operation to sell electricity to
Electricite du Cambodge (EDC) as well. Water Supply: PPSEZ has its own water supply system and
the construction is 100% completed. Supply capacity for phase 1 is 5,300m3 per day. Waste Water
Treatment: PPSEZ has waste water treatment plant to protect the environment. Waste water from
industrial or commercial activities shall be treated prior to its release into the environment or its re-
use. The PPSEZ has 3 phases see Figure XX for more details. Phase | has a total area of 141
hectares which equipped with infrastructure such as land development, road network system,
telecommunication & internet system, water supply system, wastewater treatment plant, power station
which are already under operation. Phase 2 is wider with a total area of 162 hectares with completed
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