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PART I. INTRODUCTION 

1.1. Research rationale  

We are living in the 20
th

 century, where in issues of population, pollution, 

natural disasters, diseases, terrorism, religious and ethnic conflicts exist. Those things 

set the development of humanity face a lot of difficulties and challenges. In fact, the 

World Summit on Environment and Development in Rio de Janero, Brazil (1992) 

warned that, "The human race is facing a decisive moment in history. The world must 

cope with the worsening situation of poverty, hunger, disease, illiteracy, and the 

relentless degradation of ecosystems. The wealth gap is increasing" (Thang, 2006). 

Vietnam is an agricultural country, so agriculture has always been a top 

priority. The traditional trade has also contributed greatly to the rural economy. Policy 

of the Party and State is recovery and development of villages to facilitate economic 

development, create jobs and contribute to preserving traditional crafts. 

The village has steadily grown up; the product of many villages is well known 

both in domestic and abroad. However, the trade villages are facing big challenges, 

such as environmental pollution, instable development. Therefore, sustainable 

development is becoming a strategy of Vietnamese trade villages. 

The whole of Bac Ninh province currently has 62 villages, accounting for 18% 

of villages and over 30% of the traditional villages of the whole country (Bac Ninh 

Department of Natural Resources and Environment, 2006). 

Van Mon Trade Village (Yen Phong District, Bac Ninh Povince) has  a history of 

long time ago along with the ups and downs of the country. Van Mon had almost lost its 

business sometimes in the past. Due to the innovative policy of the Government in the 

recent years, the village was restored and developed. The business has helped to increase 
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people's income, contributed significantly to the economic growth of Bac Ninh and 

motivated some other business developments. 

Nevertheless, apart from the economic benefits, environmental sustainability is a 

big problem not only in Bac Ninh but also in all the trade villages in Vietnam. This 

requires the attention of the authorities, organizations and communities. Thus, it needs the 

right direction as well as the management and protection of the environment in an 

efficient manner. Environmental sustainability means people's lives assured. If we only 

focus on economic development without ensuring the environment, our development is 

not sustainable. 

For this reason, I have chosen the thesis: “Assessment and Solutions to The 

Current Water Source Pollution in Man Xa Craft Village Casting Aluminum and 

Lead in Van Mon, Yen Phong, Bac Ninh”. 

1.2. Research’s objectives 

1.2.1. The overall objectives 

- Assessment and solutions to the current water source pollution in craft village 

areas cast Aluminum, Lead in Man Xa. 

1.2.2. Objectives of the research 

- Survey, assessing natural features and socio-economic features in Van Mon 

- Assess the status of water source pollution of Man Xa in particular and 

Vietnamese trade villages in general 

- Assess the impact of water pollution on the health of the village  

- Propose solutions to enhance the management of the local environment in 

a sustainable manner, based on community participation to reduce water pollution 

in the village. 
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1.3. Research questions and hypotheses 

a)  What are the current situations of wastewater quality in Craft Village Man 

Xa, Van Mon Commune, Yen Phong District, Bac Ninh Province? 

b)  What are the consequences of current situations? 

c)  What are the possible solutions for proposed problem? 

1.4. Limitations 

 - The restrictions during research process include inadequate support devices 

and equipment, lack of practical experiences.  

1.5. Definitions 

1.5.1. The concept of environment 

-  Concept: Environment 

According to UNESCO’s declaration (1981), environment may refer to the entire 

natural systems and systems due to humans creating its surrounding, in which people 

survive by their labor, exploit the natural or man-made resources, to meet their needs. 

1.5.2. Concept of sources of wastewater  

* The concept of sources of wastewater  

 Source of wastewater is a source resulting from wastewater and it is a source of 

environmental pollution. 

Categories: There are many ways classifying sources of wastewater, according 

to Hoang Van Hung (2009), sources of wastewater discharged is classified as follows 

(Hung, 2009). 

-Classification according to sources of water pollution 

+ Source of industrial wastewater 

+ Source of agricultural waste water 
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+ Source of natural waste water 

+ Source of domestic wastewater 

1.5.3. The concept of the trade village 

The term ‘craft village’ is widely used in Vietnam but there is no clear 

definition of this term. In the Vietnamese policy and research literature, a craft village 

is most often understood as a rural village where at least 50 per cent of households 

engage in off-farm activities and at least 30% of the village’s income is derived from 

off-farm activities (Dang et al, 2005; MONRE, 2008;  Vu,2006). 

The trade village is "Vietnamese rural village with handicraft industries in 

which the labor will get more income from the trade than that from the agriculture" 

(Hung, 2009). 
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PART II. LITERATURE REVIEW 

2.1. The legal basis  

- Decree of the Government No. 26/2010 / ND-CP dated March 22, 2010, on 

the amendment and supplement Clause 2, Article 8 of Decree No. 67/2003 / ND-CP. 

- Decree No. 179/2013 / ND-CP dated November 14, 2013, on regulations on 

administrative sanctions in the field of environmental protection. 

- Resolution of Government No. 27 / NQ-CP dated June 12, 2009, on a number 

of urgent solutions in the management of state resources and the environment. 

- Circular of the Ministry of Construction No. 09/2009 / XD prescribed some 

contents of Decree No. 88/2007 / ND-CP dated May 28, 2007 of the Government on 

urban drainage and industrial zone. 

*Water quality standards and regulations in Vietnam 

- TCVN 5942: 1995 - Water quality - Surface water quality standard 

- TCVN 5945:2005 - Water quality - Industrial waste water - Discharge standard 

- TCVN 5999: 1995 - Water quality - Sampling - Guidance on sampling of 

water waste 

-  TCVN 6193: 1996 - Water quality - Determination of cobalt nickel, copper, zinc, 

cadmium, and lead. Flame atomic absorption spectrometric methods 

Spectrometric method using 1.10-phentrolin 

- QCVN 08:2008/BTNMT - National Technical Regulation on surface water quality  

- QCVN 40: 2011/BTNMT - National Technical Regulation on industrial 

wastewater 
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2.2. Practical bases of the project 

2.2.1. The development of some craft villages around the world 

* China 

China is a country with many traditional crafts alive and has a long development 

process. Long time ago this country has known for textile craft villages, handicrafts, 

ceramics ... Over the process of historical change, many traditional crafts still exist and 

develop. But in general the traditional craft in China mostly small-scale activities, in this 

situation in 1978, China implemented the policy of reform and opening up the traditional 

handicrafts has received an interest of the people to develop in the form of enterprise.  

In the period 1980 - 1990, the craft villages has existed in small scale, fuel, 

material, products had price low. Productivity has not responded the demands of the 

market. Annually frequently occurring situation scrambled to buy materials, plus the 

failure to grasp the needs of the market so their products had not responded most of 

demands of market in terms quality. To fix this situation the Chinese government has 

launched the program of technology transfer and application of advanced science to 

rural areas; combination of science, economy and environment. This program has 

contributed to China's importance in the development of traditional crafts of craft 

villages also contributed to the balance between science, technology and environment. 

* Korea 

After the war, the Korean government had developed craft villages. Craft 

villages development programs in rural areas non-agriculture has created jobs for 

farmers since 1967, this program uses manual labor, simple technology, materials 

available locally and on a small scale. 

The Korean government considers investment in building technical infrastructure 

was the first step to protecting the environment of this craft village and the surrounding 
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areas. The problem of environmental protection had implemented through centralized 

production model, at the same time the movement has encouraged people to participate in 

environmental protection, it has frequently implemented.  

2.2.2. The development of craft villages in Vietnam 

-   Distribution of trade villages in the country is uneven. 

Central

21%

South

12%

River Delta

67%

 

Figure 2.1. The geographic distribution of Vietnamese trade villages 

(Chi et al, 2005) 

- Technology, equipment and infrastructure are out of date. 

Most of the rural producers, especially in the private sector, households still use 

the out of date tools. The level of technology, which is backward, low mechanized, old 

or reused of industrial manufacturing facilities, does not meet engineering 

requirements, safety and environmental hygiene. 

2.2.3. The development of craft villages in Bac Ninh 

To December, 2008, Bac Ninh Province has built eight zones and industrial 

parks, 26 small and medium industrial clusters, industrial clusters of craft villages, of 

which 18 industrial zones have been put into business action. Until now the province 
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of Bac Ninh has 62 villages, 53 villages including industrial production and small 

industry is distributed throughout the province and most active in major economic 

sectors (Co et al, 2001). 

Craft village in Bac Ninh important position in the life of people, it can 

contribute significantly to local economic growth the past few years (from 2000 

production value of regional handicraft villages accounting for 75-80% of the value of 

industrial production in the non-state and 30% of industrial production value of the 

province).Craft Village development has gradually improving the lives of people, 

many families thanks to traditional trades has grown quickly, positively contributed to 

economic restructuring each village, each commune, each district and the provinces, 

creating a volume of rich diversity, richness and diversity, to meet domestic demand in 

the country and export. 

2.2.4. Impacts of environmental pollution in Craft Villages on community health 

and socio-economy 

* Characteristics of Air pollution in craft Villages 

Production (brick, tile, lime), pottery, food processing (rice noodle, cake, wine) 

and dyeing are the manufacturing processes that cause air pollution due to high 

consumption of fuel, especially coal. Production processes that consume high volume 

of coal, including metal recycling, construction materials and pottery, have caused 

serious air pollution (Chi, 2005) 

The environment of recycling villages, especially metal and plastic recycling 

villages, has been seriously polluted. Fuel combustion emitted dust, SO2, CO, NOx, etc. 

The production process also emitted toxic gases such as acid, alkali fume and oxidized 

metal (PbO, ZnO, Al2O3) and caused thermal pollution (Chi, 2005). 
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* Solid waste in Craft Villages 

Solid waste in craft villages is generally neither collected nor treated. Many 

craft villages generate solid waste causing negative impacts on the landscape and on 

the air, water and soil environments. 

Metal recycling villages release burr, metal dust, shaving, and rust particles of 

1-7 tons per day (Institute of Environment Science and Technology, 2004). 

*Characteristics of wastewater in craft villages 

The volume and characteristics of wastewater in craft villages depends on 

production technologies and materials. Food processing, husbandry and slaughtering, silk 

weaving and dyeing require high volumes of water and discharge high volumes of 

wastewater containing a high concentration of organic matters. While some crafts such as 

recycling, metal fine art, copper casting do not require high volumes of water they 

discharge toxic matters such as chemicals, acids, metal salt, Cyanide and heavy metal 

such as Hg, Pb, Cr, Zn, Cu, etc. 

Metal recycling: mechanical processing, casting, plating and metal fine art 

production discharge small volumes of wastewater but contain high concentrations of 

toxic chemicals such as heavy metal (Zn, Fe, Cr, Ni, etc.) and oil. The silver plating 

production also discharges Hg, Cyanide, metal oxide and other wastes. Meanwhile, 

battery cleaning releases a high concentration of lead. Wastewater of some craft 

villages as Van Mon, Dai Bai in Bac Ninh Province contain heavy metal such as Cr6+, 

Zn2+, Pb2+ with an amount from 1.5 to 10 times higher than the allowable level ( Chi, 

2005; CEETIA, University of Civil Engineering, 2007). 
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* The impact of pollution on the health of people in the Craft Village 

In recent years, the number of people contracting diseases in craft villages has 

increased (especially for those of employable age). Studies have shown that the 

average life expectancy of people living in craft villages is 10 years lower than the 

national average and from 5 to 10 years lower than those living in other villages with 

no craft activities (Programme on survey, assessment of health and environment in 

Tong Xa casting village (Nam Dinh), VEPA, 2007). 

Common diseases in these villages include respiratory system and silicosis and 

neuro-system diseases. The causes of these diseases include toxic fumes, high temperature 

and metal dust emitted from kilns. There are 4 common diseases in metal recycling 

villages, namely, pulmonary diseases, digestion diseases, eye and gynaecological diseases, 

lung cancer (0.35 - 1%) and tuberculosis (0.4 - 0.6%). Lung cancer can be found at seven 

study areas. Percentage of fatalities is highest in Van Chang village (Nam Dinh province) 

and Tong Xa village (Yen Xa commune, Y Yen District, Nam Dinh Province) (13.04% 

and 9.8%)Van Mon (Bac Ninh) practice aluminium, lead and zinc casting: 44% 

experience respiratory diseases while 13.1 % experience skin diseases  (Presentation at the 

4th National Workshop on Labour Health, May 2001). 

2.3. Some results of research on craft villages’ environment in Vietnam 

2.3.1. Craft villages in Ha Tay and pollution levels 

* Painting, bamboo processing and sculpture craft villages 

Famous bamboo processing, lacquering and encasing villages include Phu 

Nghia, Truong Yen (Chuong My), Duyen Thai, Nhi Khe (Thuong Tin), Chuyen My, 

Phu Tuc, Dai Thang (Phu Xuyen) Binh Phu (Thach That). Today pollution levels in 

these villages are less than in the food processing villages. However, the use of 
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chemicals for painting and drying has created poisonous waste for villagers, animals 

and plants. Duyen Thai (Phu Xuyen) is a typical example of this occurring. 

Wastewater facilities in Van Phuc painting content of suspended solids, anion 

concentrations exceeding standards for industrial wastewater discharged into surface 

water  according to TCVN 5945B - 1995 from 1.2 to 18 times. Wastewater has high 

COD has affected the quality of surface water (Bac Ninh Department of Natural 

Resources and Environment, 2008). 

2.4.2. Craft villages in Bac Ninh and pollution levels 

*Lead and aluminum casting in Man Xa Village 

Due to the market economy, tradition aluminum casting used manual methods 

of Man Xa Village until now, it does not suitable to the tastes of consumers. So the 

people in Village moved from aluminum casting to recycling aluminum, Specific, 

some people go to buy aluminum scrap and then they sold it for the households make 

molten aluminum to take finished aluminum (aluminum billet). Currently in the 

Commune have hundreds of people went to collect buying scrap types. There are 290 

households aluminum casting. Every year about 5000 tons aluminum recycled - 6.500 

tons of aluminum billets. 

Hazardous waste at Van Mon Village existed in some form following: 

- Acid used to polishing products. 

- Lubricant oil sludge waste from the manufacturing process, lubricant oil 

containing aluminum powder from cutting machine of aluminum. 

- Water Waste washing equipment. 

The surveys in Man Xa Village showed that the waste is closed into bags and 

throw into ponds, ditches, roadside, even it was brought field to burn (Bac Ninh 

Department of Natural Resources and Environment, 2006). 
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*Dai Bai bronze Casting Village 

Dai Bai bronze Casting Village belonging to Dai Bai, Gia Binh, Bac Ninh. Dai 

Bai Village there is nearly 1.500 household with nearly 6000 people. Besides 

agricultural production Dai Bai there is bronze casting.  

The product of Dai Bai bronze Casting Village includes: 

- Main-product from the aluminum casting such as: Housewares goods, 

aluminum bar ... yield of about 1.500 tons / year. 

- Products from bronze casting about 1.200 tons / year. 

Materials used are non-ferrous metal scrap such as wires, household tools, 

shells of all kinds ... the fuel consumption of over 3.500 tons / year.  Water usage by 

approximately 38.500 m
3
 / year, due to the materials are very diversity so before 

casting aluminum, bronze the waste containing heavy metals and other impurities 
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PART III. METHODS 

3.1. Materials 

3.1.1. Objects for study 

-Objects for study: Sources of wastewater including wastewater from 

production process and domestic wastewater at Man Xa Craft Village casting 

aluminum and lead. 

- Material of the research: 

+ Water samples: Includes water samples taken from drain outlet of the 

production system and from ponds in the Village of Man Xa. 

+ Chemicals, machinery, laboratory equipment . 

3.1.2. Time and place of study 

- Research duration: Conduct during 04 - month’s period from 15/09/2014 - 

15/12/2014. 

-  Study Location: 

+ Study was conducted in Department of Natural Resources and Environment 

of Yen Phong, Bac Ninh and thesis was completed at Thai Nguyen University of 

Agriculture and Forestry. 

3.1.3. Space scope 

Research in the area of Man Xa , Van Mon, Yen Phong, Bac Ninh. 

3.1.4. Time frame 

The research was conducted from September 2014 to December 2014. 

3.2. Methods 

3.2.1. Interviewing by questionnaire 

This method helps to gather information through interviewing when the 

information needed does not exist in nay forms. 
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- Objects to interview: the household who casts aluminum and lead. 

- Form of interview: 

+ Direct interviews by using questionnaires 

+ 30 households from Man Xa Village were randomly selected for interview 

3.2.2. Secondary data collection 

-  The reports and statistical data in Sustainable Development  in the first 6 

months 2014 of  Van Mon  People's Committee, Ministry of Natural Resources and 

Environment, Department of Natural Resources and Environment of Bac Ninh and 

departments have provided document related to the economics, natural conditions, 

climate, land and others, 

-   The Statistical Yearbook: Statistical Yearbook of Bac Ninh in 2009, 2010, 

2011, 2012. To collect the distribution of type of career in the village. 

-  Refer to the opinion of some experts in the field of environment as the staff of 

the Natural Resources and Environment and the instructors. To collect the water result 

analysis in Village from 2013 to 2014. 

3.2.3. Water sampling and analysis 

* Method of sampling: 

- Sampling method is selected as recommended by guideline in the Laboratory 

of Center of natural resources and Environment Monitoring of Bac Ninh conformable 

to program periodically monitored environmental of the Village. 

- Samples transportation and sample preservation: According to ISO 6663-3: 

2008-quality- sampling guideline in the Laboratory of Center of natural resources and 

Environment Monitoring of Bac Ninh conformable to program periodically monitored 

environmental of the village. 
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* Methods of analysis 

- Analysing Indicators 

+ Analysis of the wastewater indicators in Man Xa village consists of the 

following indicators: pH, COD, BOD5, TSS, DO, Fe, Pb, Cu, Zn 

- Method of analysis 

Table 3.1. Testing methods 

No Indicator Unit Test Method 

1 Ph - TCVN 6492:2011 

2 BOD5(20
0
C) mg/l SMEWW 5210B-2005 

3 COD mg/l HACH 8000 : 1998 

4 TSS mg/l SMEWW 2540D-2005 

5 Pb mg/l SMEWW 3113 B : 2005 

6 Cu mg/l 

SMEWW 3111 B : 2005 

7 Zn mg/l 

8 Fe mg/l TCVN 6177 - 1996 

+ Analysis of the parameters according to the current regulations: 

TCVN 6177 - 1996 Water quality - Determination of Fe by spectrometric 

method using reagents 1.10- phenantrolin. 

TCVN 6491: 1999 (ISO 6060: 1989) Water quality - identify needs oxidation. 

SMEWW 2540D-2005 Test and determine the total amount of dissolved solids 

in water, mg/l. 
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TCVN 6001-1: 2008 (ISO 5815- 2: 2003) Quality Water- Determination of 

biochemical oxygen demand after n days (BODn). 

SMEWW 3111 B: 2005 Determination of Cu, Pb, Zn. 

3.2.4. Methods of data processing and presentation  

- Using a group of common functions and basis such as logical, mathematical 

statistical functions... in excel.  

- Using software to draw graphs, interpret data collected, and then process the 

quantitative information in the questionnaires laboratory result . 

-The means of environmental quality indicators were compared with QCVN 

40/20/2011/ Ministry of Natural Resources and Environment of industrial effluent 

quality to evaluate the quality of wastewater Man Xa village. 
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PART IV. RESULTS 

4.1. Features of Man Xa Trade Village 

4.1.1. Natural features 

4.1.1.1. Geographical site 

Man Xa is a village of Van Mon Commune, Yen Phong District, Bac Ninh 

Province. It is located on the north bank of Ngu Huyen khe River, along the Highway 

1A. Ngu Huyen Khe River was formerly known as Dao Ngan River and before then 

was known as Thiep Hoang Giang. Its upper reach was once a lagoon, also called a 

Vuc De, near Co Loa citadel (People's Committee of Van Mon Commune, 2013). 

The geographical location of Van Mon Commune: 

- Bordering Cho Town, Yen Phong District (Bac Ninh Province) to the North. 

- Bordering Yen Phu Commune, Yen Phong District (Bac Ninh Province)  to 

the West. 

- Bordering Dong Tho Commune, Yen Phong District (Bac Ninh Province) to 

the East. 

- Bordering Huong Mac Commune, Tu Son District (Hanoi) to the South. 

i) The climate 

The region has tropical monsoon climate, with cold winter.  

The total time of sunshine in a year is 1563.7 hours (People's Committee of Van 

Mon Commune, 2014). 

In general, the climate of this region has no significant differences from other 

neighboring provinces. 
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4.1.2. Socio -   economic features 

4.1.2.1. Economic 

Van Mon is an agricultural commune, but the total income of the commune 

mainly from handicraft industry, commerce and services, in which: 

+ Agriculture, forestry and fishery accounted for 7% 

+ Industry-Livestock accounts for 16% 

+ Industry-handicraft proportion of 77% 

 

Figure 4.1.  Economic structure of Van Mon commune 2013 

Note: 

TTCN: Industry-handicraft 

CN: Industry-Livestock 

TT: Agriculture, forestry and fishery 

Natural area is 424.48 ha, in which agricultural land was used to 255.52 hectares 

according to 2013 statistics. Besides agricultural production, Man Xa has significant 

income from well-developed casting aluminum and lead. This secondary job has a long 

tradition and it contributes greatly to the income of the people, contributing to economic 
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growth of the Villages and Communes. In addition, in the Village there are a number of 

other secondary jobs such as cooking wine, sale of scrap, furniture ... also contributing to 

increased income for villagers (People's Committee of Van Mon Commune, 2013). 

Table 4.1. Economic data Man Xa Village 

Year 
2011 2012 `       2013 

Household Labor Household Labor Household Labor 

Condensed 

aluminum 
19 98 20 100 18 80 

Aluminum casting 308 610 289 484 291 472 

Sale of scrap 151 305 151 305 194 483 

Cooking wine 205 280 147 225 127 145 

(Source: Report from People's Committee of Van Mon Commune, 2013) 

* Agriculture 

The whole village of Van Mon covers a total natural land area of 424. 84 

hectares, in which: 

- The cultivated area is 255.52 hectares. 

- Residential area is 2521 hectares. 

- Area of lakes and ponds is 24 hectares (People's Committee of Van Mon 

Commune, 2014) 

* Industry 

According to the report of the socio - economic situation of Van Mon People’s 

Committee in 2014, there are  households with service business, 155 households with 

handicraft production accounted for 58.6% of all households in the ward, in which 291 

households casting, 127 households producing wine, 7 producing joinery , the rest 

producing nails, welding, cutting iron, etc. The others involved various types of craft 
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production such as steel, wood, coal, which created jobs for from 5000 to 7000 

workers outside the area (People's Committee  of Van Mon Commune, 2013). 

4.1.2.2. Population, Labor and Employment 

Man Xa belong to Van Mon Commune, Yen Phong District, Bac Ninh 

Province, it is located along  Ngu Huyen Khe River and it is the administrative unit 

located adjacent to Hanoi. According to statistical data in 2013 Van Mon is crowded 

commune, Commune with 11.395 people and 2.521 households. 

Table 4.2. The population of Van Mon Commune 

Year 2011 2012 2013 

Household 2.382 2.467 2.432 

People 10.760 11.125 11.395 

Labor 4.752 4.850 4.960 

(Source: Report from People's Committee of Van Mon Commune, 2013) 

4.1.2.3. Socio-cultural and educational 

+ Transport: Man Xa in general and Van Mon in particular have a good 

transportation system. 

+ Health: Although there are difficulties in facilities, vehicles, equipment and 

technique, but the health sector has made great efforts in health care. Ward’s medical 

stations maintain good health care for people.  

+ Education - Training: Education in the ward develops comprehensively; in 

the Ward, there are 4 schools: Man Xa secondary school, Elementary 1, Elementary 2 

School, and Man Xa kindergarten.  
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4.2. Assessment of the status of wastewater in Man Xa Craft Village 

4.2.1. Environmental status of wastewater 

Humans use water for various purposes, creating different kinds of wastewater 

or sewage mixed with different pollutant concentrations. 

 Domestic wastewater has originated from: 

- Households and individuals: 

+ Cooking, washing dishes, cleaning, washing clothes, bathing... 

+ Using the toilet. 

+ Washing floor surface and washing cars, motorcycles... 

* The amount of domestic waste water 

The amount of domestic waste water is an amount of water consumed from the 

water system, irrigation, gardening and water for citizen... Demand for the average water 

use per person may range from 100-150 liters/day. Therefore, with a population of Van 

Mon about 2.020 households, 11.859 people (2013), it requires amount of water of 

about 1185 - 1779 m
3
/day.  It is estimated that wastewater is about 70% of water use 

(approximately 829-1245 m
3
/day). This is really a big problem for the wastewater 

treatment system of Van Mon (People's Committee of Van Mon Commune, 2014). 

4.2.1.1. Sources of pollution from operations to casting aluminum and lead 

a. Technology 

In Man Xa Village there is only one type foundry described as foundry floating 

above the ground. These foundries are quite simple and require low investment. 

Specifically, just need build a clay furnace, one iron pot used to molten aluminum 

purchased from China, one long pliers, one dipper made of iron to mix aluminum, one 

dipper made of iron to take aluminum when casting aluminum to make the shape as 
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desired.  The area required for production is about 15-20 m
2
, so those casting at small 

scale, just use the kitchen or building a simple shack in the yard, garden to make a 

foundry for production. 

b. Manufacturing process 

* Aluminum Casting Process 

Aluminum casting material: 

The main material for aluminum casting is the aluminum scrap; it is collected 

from various localities such as Hai Phong, Hung Yen, Quang Ninh, Hai Duong.  

Depending on each quality of product required, the types of materials and aluminum 

with suitable prices are selected.  Aluminum scrap may be divided into 3 categories: 

+ Hard aluminum is from machinery, parking brake... 

+ Plasticity aluminum is from pan broken... 

+ Hard & plastic aluminum is from milk cans, beer cans... 

The waste material for aluminum casting with various origins: 

- The old electric wires 

- Old pan, head motorcycles, drugs shell. 

- The old broken machines 

- The various types of beer cans. 

The procedure for casting aluminum and lead is as follows: 
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Figure 4.2. The process of casting aluminum and lead with waste streams 

Figure 4.2: The process of casting aluminum and lead in Man Xa Village is 

transmitted from generation to generation, from the years of 1960 casting aluminum and 

lead in Man Xa has been well developed. A product of housewares made of aluminum is 

presented and selled in many places. During the first process, primary or secondary 

aluminum is casted into rolling ingot (slab), extrusion ingot (billet) and wire bar ingot 

which are subsequently transformed in semi- and final products (People's Committee of 

Van Mon Commune, 2014). 
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Figure 4.3. The process of producing housewares from Aluminum ingot in 

Man Xa Craft Village 

Figure 4.2 and Figure 4.3 show that the production technology in Craft Villages 

is quite outdated. Waste from the production in Van Mon Craft Villages exists in some 

forms as the follows: 

- Dust of aluminum 

Casting 
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Product 

Small pieces of 
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- Emission gases such as CO, CO2, SO2, NO... 

- Slag of aluminum, lead is removed during the manufacturing process. 

- Acid after polishing products. 

- Ash generated from burning copper, shell drugs. 

- Airborne dirt of waste petrol from transformers, petrol containing aluminum 

powder from the crusher, cutting bavia .. 

Currently Van Mon Village has had about 490 households casting aluminum, of 

which there are over 100 households with major producers; in addition there are about 

194 collectors of aluminum scrap. Production of aluminum, scrap collected are over 

3000 tons annually. 

Because the material of the production process is mainly metal scrap of around 

4000 tons/year and the production technology is still handcrafted, so the product only 

occupied 70-80%, the remaining of 20-30% is metal slag residue and other compounds. 

Thus, the amounts of waste slag in the production of about 600-800 tons/year. Aluminum 

slag is also arising due to the process filtering slag residue, aluminum powder of some of 

families who took aluminum slag residue and powder from industrial areas. The filtered 

aluminum then is condensed into pure aluminum. In Average, daily each family screening 

about 120 kg aluminum powder or residue of aluminum, material recovery rate of 

aluminum powder is about 50% aluminum.  
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 Figure 4.4. Material flow diagram for a typical household aluminum           

production 
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Figure 4.4 describes material volume of input and output from stage of 

materials to stage of product. Product creation process consists of four phases and all, 

these phases created the large volume of emissions and solid and liquid wastes. 

* Classification of materials 

Classification of aluminum scrap into three categories: hard aluminum, plastic 

aluminum & plastic & hard aluminum. Materials for aluminum castings include coal and 

scrap aluminum. Condensing aluminum slag needs slag of aluminum, lead, salt and coal. 

Salt is used to clean Aluminum and Lead is used to separate aluminum from the slag. 

*Casting Aluminum 

Aluminum casting processes are classified as Ingot casting or Mould casting. Time 

for a product is about 1 hour and 30 minutes.  Molds for casting aluminum are re-usable. 

Permanent patterns are used to make the sand moulds. The preparation and the bonding of 

this sand mould are the critical step and very often are the rate-controlling step of this 

process. Two main routes are used for bonding the sand moulds: 

+ The "green sand" consists of mixtures of sand, clay and moisture. 

+ The "dry sand" consists of sand and synthetic binders cured thermally or 

chemically. 

The sand cores used for forming the inside shape of hollow parts of the casting 

are made of dry sand components. This versatile technique is generally used for high-

volume production. 

* Surface Treatment 

Worker uses acid to polish the surface of the product, so the product will be 

brighter. After using, this acid is discharged directly into the environment, such as 

ponds, lakes of the Village. According to the information from the Village people, In 
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December 31, 2013, one aluminum producer of the Village discharged 20 liters of acid 

directly into the Village pond. 

* Product 

Aluminum castings products are abundance in size depending on the shape of 

the buyer required. The most common size and shape for production of the household 

items such as pan, aluminum products... aluminum products are ingot with 50 

centimeter high, 12 centimeter wide and weighing of 7 kg. 

4.2.1.2. Environmental status of wastewater Village 

 Waste water from industrial production and residential activities has 

increasingly become a pressing issue of our environment since most of the residential 

and production areas do not have suitable wastewater treatment systems. Van Mon 

Village is facing wastewater from both domestic and production activities. 

Three wastewater samples had been taken at the Village pond, to stream and sullage 

waste water outlet of Van Mon Village. We analyzed a number of indicators including 

content of organic matter and content of heavy metals of waste water samples. 

* The status of surface water 

Because of the wastewater produced in the Village mainly from cooling water 

so it does not much effect the quality of surface water environment.  However, 

pollution sources mainly come from domestic sewage and livestock wastewater. This 

wastewater is untreated and is directly discharged into canals and ponds... 

Wastewater quality was assessed by comparing measured values from 

laboratory analysis of the pollutant components with values listed in QCVN 08: 2008 / 

BTNMT (B1) and QCVN40: 2011 / BTNMT. 
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Table 4.3. The analysis results of surface water sampled in Man Xa Village 

casting aluminum and lead in 2013 

Samples number 

and dates 

pH 

mg/l 

BOD5 

mg/l 

COD 

mg/l 

DO 

mg/l 

Oils 

mg/l 

TSS 

mg/l 

Colifom 

MPN/100ml 

 

NT1 

23 Mar. 7.3 135 212 3.9 0.02 307 200 

27 May. 6.9 105 171 4 0.02 47.4 270 

23Aug. 6.7 4.2 9 4.2 0.02 13.2 1100 

NT2 

23 Mar. 7.2 81 15 4.2 0.02 10 64 

27 May. 6.5 8 15 4.2 0.02 10 64 

23 Aug. 6.7 5.2 10 4.3 0.02 15.8 1100 

QCVN 08:2008/ 

BTNMT(B1) 
5.5-9 15 30 ≥4 0.1 50 7500 

(Source: Bac Ninh Department of Natural Resources and Environment) 

Notes: 

NT1: Pond Man Xa Village, Van Mon Commune 

NT2:  To Stream Man Xa Village , Van Mon Commune 

QCVN: Standards Vietnam 

Through the analysis of wastewater in Man Xa Village we see that the waste 

water has been contaminated. Samples of wastewater had originated mainly from 

domestic wastewater therefore; their values of Coliform, COD, BOD5 are relatively 

high.  Some parameters have been exceeded acceptable standards, in particular: BOD5  

is higher  acceptable standards by 9 times; COD  higher acceptable standards by 7 

times, TSS is higher acceptable standards by  32 times; Other  analyzed indicators are 
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in the limit value allowed by QCVN 08: 2008 / BTNMT - Surface water quality - 

Limit Value column B (level B1). 

 Due to the manufacturing process of the Craft Village, in Man Xa wastewater 

is contaminated by lubricant, but the lubricant content in wastewater samples is lower 

than regulation standard allowed. 

Table 4.4. Heavy metal concentrations in surface water in Man Xa Village in 2013 

Samples number 

and dates 

Cd 

mg/l 

Pb 

mg/l 

Cu 

mg/l 

Zn 

mg/l 

Fe 

mg/l 

NT1 

23 Mar. <0.0001 <0.001 <0.25 <0.15 0.07 

27 May. <0.0001 <0.001 <0.25 <0.15 3.01 

23 Aug. <0.0001 <0.001 <0.25 <0.15 1.13 

NT2 

23 Mar <0.0001 <0.001 <0.25 <0.15 0.06 

27 May. <0.0001 <0.001 <0.25 <0.15 0.87 

23 Aug. <0.0001 <0.001 <0.25 <0.15 0.79 

QCVN 08:2008/ 

BTNMT(B1) 

0.01 0.05 0.5 1.5 1.5 

(Source: Bac Ninh Department of Natural Resources and Environment) 

Notes: 

NT1: Pond Man Xa Village, Van Mon Commune 

NT2:  To Stream Man Xa Village , Van Mon Commune 

QCVN: Standards Vietnam 

Concentrations of heavy metals in waste water do not exceed acceptable 

standards in QCVN 08: 2008/BTNMT (B1), but due to production characteristics of 

Village should Fe content is relatively high, potentially impact on water quality 

resources and the health of the people in the Village 
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* Current status of wastewater 

Table 4.5. The analysis results of wastewater in the village casting aluminum and 

lead in  Man Xa (2014) 

Samples number and dates 

BOD5 

mg/l 

COD 

mg/l 

DO 

mg/l 

Oils 

mg/l 

TSS 

mg/l 

Coliform 

mg/l 

pH 

- 

NT2 

14 Mar. 14 28 4.2 0.01 <10.5 20 7.0 

14 May. 315 514 2 0.12 297.6 93 7.4 

QCVN08 :2008/BTNMT(B1) 15 30 ≥4 0.1 50 7500 5.5 - 9 

NT3 

14 Mar. 67.0 130 3.0 <1 27.2 290 8.8 

14 May. 301 506 2.2 8 47.6 150 7.1 

QCVN40 :2011/BTNMT 

C (B) 50 150 - 10 100 5000 5.5-9 

CMax(B) 54 162 - 10.8 108 5000 5.5 - 9 

(Source: Bac Ninh Department of Natural Resources and Environment) 

Notes: 

NT2:  To Stream Man Xa Village , Van Mon Commune 

NT3:  Sullage waste  Man Xa Village, Van Mon Commune 

QCVN: Standards Vietnam 

At sullage waste Man Xa Village, Van Mon Commune: Value of COD is 3.1 

times higher than the allowable level; BOD5 value is 5.6 times higher than the 

allowable level, other indicators do not exceed the limits allowed by regulation 

QCVN40: 2011 BTNMT - Industrial waste water value (column B).  

To Stream, Value  of BOD5 is 2.1 times higher than the allowable level, COD 

is 17.1 times higher than the allowable level , TSS is 5.9 times higher than the 

allowable level, total lubricants 1.2 times higher than the allowable level, other 

indicators do not exceed the limits allowed  by regulation QCVN 08: 2008 / BTNMT 

surface Water Quality. 
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Table 4.6. Results of the analysis of heavy metal concentrations in wastewater of 

Man Xa Village Casting aluminum and lead (2014) 

Samples number and dates 

Cd 

mg/l 

Pb 

mg/l 

Cu 

mg/l 

Zn 

mg/l 

Fe 

mg/l 

NT2 

14 Mar. <0.005 <0.005 <0.18 <0.16 1.7 

14 May. <0.005 <0.005 <0.0052 0.52 5.1 

QCVN08 :2008/BTNMT(B1) 0.01 0.05 0.5 1.5 1.5 

NT3 

14 Mar. 0.005 <0.005 <0.18 <0.16 0.4 

14 May. <0.031 <0.072 <0.052 0.46 2.2 

QCVN40 :2011/BTNMT 

C (B) 0.1 0.5 2 3 5 

CMax(B) 0.11 0.54 2.2 3.2 5.4 

(Source: Bac Ninh Department of Natural Resources and Environment) 

Notes: 

NT2:  To Stream Man Xa Village, Van Mon Commune 

NT3: Sullage waste Man Xa Village, Van Mon Commune 

QCVN: Standards Vietnam 

To Stream Man Xa Village, Van Mon Commune: Value of  Fe is 3.4 times higher 

than allowable level, other indicators do not exceed the permissible limits of QCVN 08: 

2008 / BTNMT Surface water quality - Limit values in column B (level B1) and 

QCVN40: 2011 BTNMT - Industrial waste water  value (column B). 
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* Environmental status of wastewater of the two Craft Villages: Man Xa and 

Dai Bai. 

Date of analysis: May 27, 2013 
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Figure 4.5. The chart compares surface water sampled quality indictors in the 

two Craft Villages Man Xa and Dai Bai 

Notes: 

NT1: Pond Craft Village of Dai Bai  

NT2: Pond Craft Village of Man Xa 

QCVN: Standards Vietnam 

Man Xa and Dai Bai are two Villages casting aluminum and lead which are 

famous in Bac Ninh Province, looking at figure 4.4, we see the pollution levels of Dai 

Bai’s surface  wastewater  is higher than the level of pollution of Man Xa’s  Surface 

wastewater.  

Sample NT1 has BOD5 of 9.9 times higher than the allowable level; COD is 

7.9 times higher than the allowable level; TSS is 5 times higher than the allowable 

level, other indicators do not exceed limits allowed.  
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Sample NT2 has TSS which is 1.3 times higher than the allowable level; other 

indicators belong to the limits allowed by QCVN 08: 2008 / BTNMT - Surface water 

quality - Limit Values column B (level B1).  

  Pollution level of Man Xa is relatively low because production duration to cast 

aluminum and lead is much shorter than that of Dai Bai; also the scale of production in 

Man Xa is smaller than Dai Bai. 

Date analysis:  March 13, 2013 

 

Figure 4.6. The chart compares Some Sullage waste water quality indictors in the 

two Craft Villages Man Xa and Dai Bai  

Notes:  

CT1:  Sullage waste water of Man Xa Craft Village 

CT2:  Sullage waste water of Dai Bai Craft Village  

 QCVN: Standards Vietnam 

The chart shows only the pH exceeds the allowed level at Village Man Xa ; Dai 

Bai pH exceeds allowed level, BOD5 exceeds the allowed level 1.8 times; COD 

exceeds the allowed level 1.9 times. Man Xa is one of the villages are severely 

polluted, but compared to the Dai Bai Village, the pollution levels of Man Xa Villages 
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still lower. In Dai Bai the people have to use a lot of water to clean product and cool 

product so Dai Bai is more pollute than Man Xa. 

* Current status of the soil environment 
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 Figure 4.7. The chart compares the current state of Soil heavy metal pollution in 

two Villages: Van Mon and Dai Bai (2014) 

Notes: 

 MĐ 1: Sediments in village pond of Man Xa Village 

MĐ 2: Sediments in village pond of Dai Bai Village 

QCVN: Standards Vietnam 

 A Sample MĐ1 has Pb which exceeds the allowable level 3.8 times; Zn 

exceeds the allowable level 1.8 times. MĐ2 Sample has content of Cu  which exceeds 

the allowable level 4.3 times, content of Zn exceeds the allowable level 2.9 times; 

Other values belonging to the limit allowed according to regulations QCVN43 2012 

BTNMT - National Technical Regulation on sediment quality.  
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4.2.2. Evaluation of wastewater management in Van Mon Commune 

4.2.2.1. Situation wastewater treatment 

+ Industrial Wastewater: Waste water from the production process is handled 

by mechanical methods, filtered through the bars mixed with domestic wastewater 

treated by septic tanks and then discharged into the environment. 

+ Domestic wastewater: Most domestic wastewater from households and residential 

areas are discharged directly into receiving sources without treatment system. 

However septic tanks operate ineffective because it was built long ago with 

improper technical regulations. The sources of waste water in the Commune have not 

been thoroughly treated; still affect the environment, especially water surface. 

4.2.2.2. Environmental communication 

Communication is an indispensable operation to minimize environmental pollution, it 

is the road closest and most often with people and bring high efficiency. 

According to the survey results have the following table: 

Table 4.7. Communication activities and environmental sanitation 

Getting information 

Environment and Sanitation 

Number of 

households 

Proportion 

Do not get information 1 3 

Occasionally 20 67 

Very often  9 30 

Total 30    100 

(Source: student surveys) 
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Figure 4.8.   Chart of communication on environment and sanitation 

Figure 4.8 shows the close coordination with the concerned units, especially 

radio station of Commune and Village which this activity has been widely 

disseminating throughout the Commune. 

4.3. Assessing the impact of waste water on the locality 

According to the analysis presented in above section, the water was evidently 

contaminated at various levels in the Villages. Wastewater of producers almost poured 

out canal, gutter from which are degrading the environmental quality of surface water 

and groundwater. The people of the Villages still exploit groundwater for production 

and daily life activities. So far, underground water is being used by households for 

consumption. Water is filtered by mechanical filtration system but the metals may not 

be completely removed.  

Workers are working in an environment of smoke and dust with average 

working time of 8 hours per day, resulting in the reduced level of respiration. 

Moreover, workers have to breathe the toxic gases in the process of molting 

aluminum, condensing aluminum, leading to the Pharyngitis and respiratory tract. 
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In recent years, craft village has developed but it seems that an increase of health 

problems of the people was correlated with an increase of wealth of the people 

here. According commune health stations, people of Van Mon Village often suffer 

from diseases like respiratory, ear, nose, silicosis and extremely dangerous 

diseases such as cancer.  

Data synthesis and analysis of 30 questionnaires are presented in Table 4.8 

Table 4.8. Results of the survey interview the health situation of people 

Man Xa Villages 

Diseases 

Number of patients Proportion (%) 

Condensed 

aluminum 

Aluminum 

casting 

Condensed 

aluminum 

Aluminum 

casting 

Respiratory disease 10 7 33.3 23.3 

Skin Diseases 9 3 30.0 10.0 

Gastrointestinal disease 10 4 33.3 13.3 

Diseases related  to 

neurological 

1 1 3.3 3.3 

Blood pressure disease 2 1 6.7 3.3 

(Source: student surveys) 
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 Figure 4.9. Chart comparing health status between households who condensing 

aluminum vs. casting aluminum. 

Figure 4.9 shows health situation between two groups of households who 

condense aluminum and cast aluminum, the percentage of people infected with the 

disease caused by aluminum condensation is higher than that with casting aluminum.  

It seems that the households with production of aluminum castings suffer from less 

polluting than that from condensed aluminum. Households with aluminum casting 

molten aluminum then sell slag of aluminum so they do not use lead or acid in their 

production process. On the other hand, households with condensed aluminum buy slag 

of aluminum then molten aluminum. In process of melting, they add lead and salts and 

then they bring out to the pond or canal to filter aluminum for condensed aluminum. 

Therefore, the water quality in the Village is contaminated because in average each 

household filters 120 kg aluminum per day (slag aluminum). 

In summary, the environmental pollution has had a negative effect on daily life and 

health of the village community. Thus, proposed solutions to improve environmental 

protection to craft villages in the development process are very necessary 
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4.4. Measures to minimize the impact of wastewater on the environment 

4.4.1. Solutions for Wastewater Pollution Minimization in Craft Village 

1. Solutions for education and propaganda 

In fact laborers and people living in Craft Villages think that protecting the 

environment is the responsibility of the authorities. They always rely on the outside in 

improving the environmental quality of their own lives. Therefore, environmental 

education to raise awareness of the community in protecting the environment, making 

the members of the community are aware that environmental protection is the duty of 

every person firstly because health of the workers and the people in Village. If they 

would like to have sustainable development, the environment must be protected. The 

awareness rising of the people can be achieved in many ways such as: Using the media 

of Village and Commune to notify, remind people to keep general hygiene, strengthen 

the propaganda slogan of environmental protection in public places, organizing for 

producers to sign commit to protection of the environment... Man Xa Village should 

establish a sanitation team who is responsible for organizing the daily garbage 

collection. Open forum on protecting the environment periodically on the media such 

as radio, television and newspapers. 

2. Replanting on Craft Villages 

The problem of environmental pollution is mainly caused because Craft Village 

people conduct production at the household, not separate production area from 

residential areas leading to affect everyone in the long run. Therefore, Man Xa Village 

should be planned to build production area that is separate from residential area. In the 

construction of production area, systems for wastewater treatment, solid waste 

collection and treatment, exhaust treatment etc. should be carefully designed 
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3. Environmental management solution  

Environmental policy: Develop appropriate policies for encouraging technology 

innovation in Craft Village towards environmental friendly technologies and products. 

Besides, there should be a mechanism to apply policy “polluter pays” in Craft Village. 

Establishing local environment management mechanism including clean 

environment group, developing environmental programs in the Village (environmental 

protection statues, penalty regulations, environmental fees and funds, etc… 
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PART V. DISCUSSION AND CONCLUSION 

5.1. Discussion 

Table 4.4: Results of the analysis of wastewater in the Village casting aluminum 

and lead in Man Xa, showed levels of these parameters in different months, so from 

March to June is the time to focus production people, have many orders, the number of 

households produce more. But from August onwards reduce the number of households do 

not have time for production. Therefore, the level of contamination of the months is 

different, besides the village pond always dirtier than To Stream, because all waste are 

people packing bring down the pond.  

Table 4.5: Examination of the month’s changes in COD and COD loads showed 

insignificant changes of quality waster in Village, To Stream Man Xa Village showed 

a general increase in COD and BOD in the summer months, especially on may. This is 

an indication of increased organic loads due to increased household production waste 

discharges on the environment. 

Table 4.6: Analysis results showed Man Xa Village casting Alunimun and 

Lead, Van Mon Commune mostly parameter waste water is higher than allowable 

level as COD, BOD5, TSS ... But the criteria for heavy metals, most do not exceed 

allowable level, but they have latent ability environmental pollution, Fe is higher than 

allowable level. At the same time, we see that the level of pollution of surface water is 

higher, because people filter slag at ponds or lakes, so pollutant concentrations of 

surface water is higher than pollutant concentrations of sullage waste. 

Figuer 4.7: Concentration of Pb in Man Xa village is higher than Pb in Dai Bai 

Village. Because people in Man Xa filter slag at ponds or lakes, so pollutant 

concentrations of sediment is the highest, because of slag of aluminum will sink into 

the bottom of pond, then it will be absorb in soil. 
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5.2. Conclusion 

The result of the study showed that the environment in craft villages is being 

evidently polluted. 

Analysis of wastewater sampled in the Village in comparisons with QCVN 

40: 2011 BTNMT (National Technical Regulation on industrial waste water) 

indicates that: 

+ Wastewater value of BOD5 exceeds QCVN 5.6 times; value of COD 

exceeds QCVN 3.1 times. 

+ Wastewater value of heavy metals in the limit of QCVN but potential risk of 

value is high. 

Analysis of water of the Village and in comparison with QCVN 80: 2008 / 

BTNMT (B1) showed that value of BOD5 was higher than QCVN 21 times, COD 

was higher than QCVN 17.1 times; TSS was higher than QCVN 5.1 times; Value of 

DO was lower than QCVN; Total of lubricant was higher than QCVN 2.1 times; Fe 

was higher than QCVN 3.4 times, from result above we can see that the  water 

quality is severely polluted. 

Man Xa Village not only has water pollution but also  soil pollution, 

according to QCVN 43: 2012 / BTNMT date analysis 14-27 / 4/2014 soil analysis 

results showed  concentration of Zn  was higher than QCVN 1.8  times. 

Environmental contamination greatly affects the health of people living in 

Man Xa Craft Village, for various types’ diseases such as: respiratory disease, skin 

diseases, gastrointestinal disease, diseases related to neurological and blood pressure 

disease. Health problems are different between groups of households who cast 

aluminum and condense aluminum. 



  

 47

+ Aluminum casting households: Respiratory disease approximate 33.3 

percent, skin disease approximate 30.0 percent, gastrointestinal disease approximate  

33.3 percent , diseases related to neurological approximate 3.3 percent and blood 

pressure disease approximate 6.7 percent. 

+ Condensed aluminum households: Respiratory disease approximately 23.3 

percent, skin disease approximately 10.0 percent, gastrointestinal disease 

approximately 13.3 percent, diseases related to neurological approximately 3.3 

percent and blood pressure disease approximately 3.3 percent. 
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APPENDICES 

Appendix1 

  

Aluminum Ingot Aluminium Furnace 

  

Pond in Village Coal Slag and Aluminum slag 



  

 51

Appendix 2 

SURVEY QUESTIONNAIRE  

QUALITY WATER AND ENVIRONMENTAL SANITATION IN THE AREAS IN  

VAN MON CRAFT VILLAGE  CASTING ALUMINUM IN VAN MON  YEN PHONG 

- BAC NINH 

Interviewer: 

Interview time: Day …….Month ……2014 

I. General Information 

Name of person provide information:…………………………………………… 

1. Signature:……………………………………………………………………… 

2. The Job:………………………………………………………..……………… 

II. Content to review  

B. Review the household of casting, condensing Aluminum 

1. Production of space 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

2. Time Production 

…………………………………………………………………………………………

………………………………………………………………………………………… 

3. Number of workers in the families  

Do they need more labors who will work in each family? 

A. Yes. The number………… B. No 
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4. What is technology production? 

A. Handicraft B. Using the new technology 

5. What is material? Do they use toxic chemical? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

6.  How many do they use material for each production times? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

7.   How many kilogram of Coal do they use for each production times? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

8. Have they been affected by the production process? 

A. yes B. No 

9. What is the most popular disease in production by household? 

A. Respiratory disease B. Skin disease 

C. Diseases of intestines D. Other diseases 

10. Where is the slag discharged? 

A. Pond B. River 

C. Canals D. Treatment tank 
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11.  Slag waste is treated before discharging on the environment, or not 

A. No 

B. Yes,( What is the solution?) 

12.  Do the families get the information about the Environment? 

A. Never B. Sometimes 

C. Often  

13. Which source do people get the information? 

A. Book, Newspaper B. Radio, Television 

C. Community D.  Radio of location 

14. How to improve the environmental sanitation? 

A. Awareness B. Action 

C. Management of state D. Others 

Petition of people in village 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 


