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NOTES 

In this report, "$" refers to US Dollars, unless otherwise stated. 

This initial environmental examination is a document of the Borrower. The views expressed 

herein do not necessarily represent those of ADB’s Board of Directors, Management, or staff, 

and may be preliminary in nature. 

In preparing any country program or strategy, financing any project, or by making any 

designation of or reference to a particular territory or geographic area in this document, the 

Asian Development Bank does not intend to make any judgments as to the legal or other 

status of any territory or area. 
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I. EXECUTIVE SUMMARY 

1. Introduction. The Basic Infrastructure for Inclusive Growth in the Northeastern 
Provinces Sector Project in Bac Kan, Cao Bang, Ha Giang and Lang Son is funded by the 
Asian Development Bank (ADB) with the total estimated cost of USD 190.3 million. The 
project will contribute to the socio-economic development of four provinces in the Northeast 
provinces of Vietnam: Bac Kan, Cao Bang, Ha Giang and Lang Son. The proposed project 
will (i) rehabilitate and upgrade about 264 kilometers of roads in the four northeastern 
provinces (NEPs); (ii) install 10 rural domestic water supply (RDWS) schemes; (iii) provide 
infrastructure support for agricultural and rural value chains (ARVC) in Lang Son; and (iv) 
decentralized public asset management processes established for road, water supply and 
irrigation infrastructure1. Bac Kan, Cao Bang, Ha Giang and Lang Son PPCs will be the 
Project Executing Agencies. The departments of the provinces will be implementing 
agencies. The project duration is from 2017-2022.  

2. According to the design report, the subproject includes 04 outputs: (i) Road network 
connectivity improved; (ii) Rural water supply improved; (iii) Agricultural and rural value chain 
infrastructure in Lang Son province improved (ARVC) in Lang Son; and (iv) Decentralized 
public asset management processes established. 

A. Summary of the subproject 

3. The subproject: " Expansion Water Supply System of Bach Thong District, Bac Kan 
province " will contribute to 02 output: (1) Promoted production and service supply and 
goods transportation as well as sustainable passengers, and (2) Improved rural water 
supply system, as mentioned in the PAM, page 78-79. The subproject is designed with the 
capacity of 1000m3/day-night to serve approximately 3,000 people in Phu Thong town, 
1,874 people in Phuong Linh commune, and 2,134 people in Tu Tri commune in 2020 and 
4,000 people in Phu Thong town, and 2,071 people in Phuong Linh commune and 2,355 
people in Tu Tri commune in 2030;  

From 2030 to 2040, the system capacity will be increased to 2000 m3/day-night, 
meeting the water demand of 4,880 Phu Thong town people, 2340 people of Phuong Linh 
commune and 2638 people of Tu Tri commune. The subproject after completion will provide 
timely hygienic water for people in the communes and for public, administrative and service 
structures. The subproject will provide significant benefits for the social-economic 
development of the communes, fulfill the demand and consumption of hygienic water, and 
minimize the risk of diseases caused by water shortage and insanitary water. 

4. The subproject will be built with the following main items: 

- Construction of collection works. 

- Construction and installation of raw-water pipeline with a capacity of 2000m3/day-
night, diameter DN150, total length of 3,100 m long. 

- Clean water treatment plant: Building a treatment technology line and construction 
auxiliary works with a capacity of 1,000 m3/day. 

- Investment in construction of clean water transmission pipeline, diameter DN90 to 
DN225, total length of 6,565 m; service pipe HDPE-DN50, total length of 8,088 m. 

The subproject includes the following design information: 

Table 1: The design parameters of the subproject 

No. Design parameters Value 

1 Water supply capacity (m3/day-night) 1,000 

2 Number of households (households) 1340 

                                                           
1  The ADB has provided PPTA to prepare for Basic Infrastructure for Inclusive Growth in Northeast Provinces (TA-8957-VIE) 
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No. Design parameters Value 

3 Total population (people) 6028 

4 Water supply area Phu Thong town, Phuong 
Linh and Tu Tri 
communes 

5 Total length of raw material pipelines 
(m) 

3,100 

6 Total length of distribution pipelines (m) 6,565 

7 Total length of service pipelines (m) 8,088 

5. The subproject is classified as Category B regarding to the certain environmental 
impacts, especially impacts related to the construction of the pipelines and the construction 
activities on the road. In addition, there is impact of sewage sludge from the water treatment 
plant. However, the inevitable construction impacts are temporary and can be mitigated. 

6. This IEE report complies with Vietnam's laws, decrees, circulars, technical standards, 
national regulations and the ADB policies.  

B. Subproject screening and categorization 

7. During the PPTA works for the BIIG 1 Project, an Environmental Assessment and 
Review Framework (EARF) was prepared in April 2017 to guide screening and selection of 
roads, environmental assessments and to monitor implementation of environment 
safeguards during project implementation. EARF complies with ADB Safeguards Policy 
Statement 2009 (SPS 2009) as well as the national laws and regulations with respect to 
environmental management and conservation. 

8. As per the project classification on environment aspects the subproject “Expansion 
Water Supply System of Bach Thong District, Bac Kan province” falls within the scope of 
category B (please refer Rapid Environmental Assessment (REA) checklist attached in 
appendix part F of this report). Thus, Initial Environment Examinations should be carried out 
for this subproject in accordance with the SPS 2009. 

C. Anticipated environmental impacts and mitigation measures 

9. The information about the environmental status in this IEE report is collected from 
Bac Kan Department of Natural Resources and Environment, Bach Thong District Natural 
Resource Division, and from other published documents. The IEE is prepared in the feasible 
design phase to monitor, evaluate impacts, and propose mitigation measures for three 
phases: preparation, construction and operation. In addition, the IEE includes necessary 
mechanisms to ensure the EMP implementation. 

10. In the preparation phase, the potential issues may be as follows: (1) Land acquisition 
and resettlement; (2) design stable slopes; (3) demining bombs, mines and explosives. In 
order to minimize impacts: (1) It is necessary to select optimal route alignment and limit 
encroachment on natural ecological areas and residential areas. Bac Kan Department of 
Planning and Investment will review the land acquisition and resettlement procedure before 
the construction to ensure that all affected households receive full compensation according 
to the policy of the Vietnamese Government and the ADB; (2) ensure the stability of slopes to 
meet the gravity demand of the raw-water pipeline from upstream; (3) coordinate with a 
specialized military unit to survey and clear bombs, mines and explosives (UXO). 

11. During the construction phase, environmental issues to be identified are: (1) removing 
trees that affects the landscape of the subproject area; (2) Generation of surplus excavation 
soil needing to be disposed; (3) Impacts on ambient air quality, noise and vibration; (4) 
generation of construction and domestic solid; (5) generation of waste; (6) impact on local 
traffic; (7) work safety of people and workers on construction sites; (8) impact on surface 
water environment; (9) economic – social impacts; and (10) impact from reinstatement of site 
incompletely. In order to minimize these impacts, specific mitigation measures should be 
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implemented: (1) construction contractors will harvest trees and clean biomass by manual 
methods; priority the recruitment of local people in and near the project area. In addition, 
affected trees and cash crops of local residents will be compensated in accordance with the 
regulations of the Resettlement and Ethnic Minority Development Plan (REMDP); (2) Reuse 

redundant soil for backfill raw-water pipelines; unused soil will be transported to treatment; 
(3) spray water construction sites, covers material transportation truck and limit 
transportation through residential areas at night; using proper equipment to reduce noise and 
emissions on vehicles are required; (4) arrange domestic waste water tanks and waste dump 
sites; (5) coordinate with a company specializing in hazardous waste treatment; (6) notify 
local authorities of construction schedule, response plan in case of incidents; (7) train 
workers on labor safety rules; (8) arrange car washing areas, service areas away from water 
sources to limit leaching of waste, sediment and oil-contaminated water, coordinate with 
environmental companies to collect waste; (9) take advantage of local labor resources, 
educate workers on environmental issues and social evils; and (10) clean the site before 
completing the work, repairing the road if it is damaged. 

12. During the operation phase, negative impacts may incur as (1) risks of raw-water 
pollution and water supply pipeline leakage; (2) risk of chemical leakage; (3) The risk of 
interruption of water supply; and (4) the impact of WTP’s sludge. To minimize impacts, it is 
necessary to (1) manage upstream solid waste; check, maintain and repair raw-water 
pipeline and treatment station; coordinate with local authorities to raise people's awareness 
of water quality protection; and (2) control chemicals to ensure no excess; equip protective 
equipment and supplies to deal with incidents and install signboards in the treatment station 
to implement safety measures; (3) Set up warning system for the risk of leaking, informing 
people in case it happen. A backup plan for water supply in case of interruption due to quality 
problems of the supplying water is required; (4) No direct sludge dischare into the 
environment. All treatment products will be treated or transported to disposal sites follow 
current regulations. 

D. Information disclosure, consultation and Participation, and grievance redress 
mechanism (GRM). 

13. A public consultation with the stakeholders and the communities affected by the 
subproject was organized. During the consultation on environmental issues, local leaders 
and households were introduced about the subproject information, information on 
environmental impacts and mitigation measures, and implementation plans. There is no 
objection to the subproject. In general, all stakeholders support the subproject. Local people 
are concerned about environmental impacts, land acquisition, compensation and 
resettlement when the subproject implements. 

14. The Subproject’s Grievance Redress Mechanism including four steps, as well as an 
Environmental and Social Safeguard Program that address environmental impacts and land 
acquisition will be published. All complaints about the subproject activities will be resolved by 
negotiations to reach agreements. Complaints will be submitted to the three sequential 
levels: Firstly, complaint to the CPCs, then DPCs and the PPC. If not an agreement is 
reached, the court will be the final resort. The Project Management Unit (PMU) will be 
responsible for all legal costs when resolving complaints. 

E. Implementation arrangements 

15. The Project Management Unit (PMU) has been established by Bac Kan Department of 
Planning and Investment to undertake the subproject activities at all phases. One PMU officer 
has been appointed as Environmental Safeguard Officer (ESO). An Environmental Safeguard 
Specialist (ESS) of the Loan Implementation Consultant (LIC) will organize a formal training 
course about the roles and responsibilities of EMP implementation and training at site for staff of 
PMU, CSC, community, Contractors and support the establishment and operation of the 
subproject environmental management system during the construction phase. The ESS will also 
support the capacity building for the PMU by reviewing and evaluating the environmental 
protection capacity of the PMU and Bac Kan Department of Transport during the operational 
phase. 
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16. In order to ensure that environmental protection and mitigation measures are 
provided in civil work contracts, EMP will be included in the bidding documents and the civil 
work contracts. Any deficiency of environmental management costs will pose a high risk for 
the implementation of the mitigation measures during the construction phase due to the lack 
of resources and capacity, thus, funding and responsibility for environmental protection must 
be provided at first. It is also required for Contractors' to offer qualified and trained staff on 
environmental management and safeguards in the bidding documents so that the mitigation 
measures would be effectively monitored during the subproject implementation. 

F.  Conclusion and Recommendation 

17. The IEE for the Expansion Water Supply System of Bach Thong District, Bac Kan 
province has been carried out to identify environmental issues and concerns in the process 
of the subproject implementation. As a result, the subproject is confirmed categorizing B 
(Cat.B) according to the ADB’s SPS (2009) in terms of environment. An Environment 
Management Plan (EMP) should be reviewed and updated in the detailed design phase to 
address all potential impacts included in the final design. 

18. The subproject brings positive impacts for local people. Besides, almost 
environmental negative impacts caused by the subproject are expected to happen in the 
construction phase, non-reversible and minor, and controllable through appropriate mitigation 
measures. All negative impacts will be minimized by the measures mentioned in the 
Subproject’ EMP, including institutional responsibilities for carrying out the measures. 
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II. OVERVIEW 

 

A. Project objectives 

19. Basic Infrastructure for Inclusive Growth in the Northeastern Provinces Sector Project 
in Bac Kan, Cao Bang, Ha Giang and Lang Son (BIIG1) is funded by Asian Development 
Bank (ADB) with total estimated investment cost of 190.3 million USD. The project will 
contribute to the socio-economic development of four provinces in the Northeast of Vietnam, 
Bac Kan, Cao Bang, Ha Giang and Lang Son. The proposed project will (i) rehabilitate and 
upgrade about 264 kilometers of roads in the four northeastern provinces (NEPs); (ii) install 
10 rural domestic water supply (RDWS) schemes; (iii) provide infrastructure support for 
agricultural and rural value chains (ARVC) in Lang Son; and (iv) strengthen provincial 
infrastructure asset management for road, water supply and irrigation infrastructure. Bac 
Kan, Cao Bang, Ha Giang and Lang Son PPCs will be the Project Executing Agencies. 
Departments of provinces will be implementing agencies. The project duration is from 2017-
2023.  

B. Subproject objectives 

20. The subproject will build a water supply system to increase the number of people’s 
accessing to clean water, especially people in mountainous areas, including poor 
households. The subproject will supply water for communes/town (Phuong Linh and Tu Tri 
communes, Phu Thong town), Bach Thong district. 

C. Subproject Categorization 

21. During the PPTA works for the BIIG 1 Project, an Environmental Assessment and 
Review Framework (EARF) was prepared in April 2017 to guide screening and selection of 
roads, environmental assessments and to monitor implementation of environment 
safeguards during project implementation. EARF complies with ADB Safeguards Policy 
Statement 2009 (SPS 2009) as well as the national laws and regulations with respect to 
environmental management and conservation. 

22. As per the project classification on environment aspects the subproject “Expanding 
water supply network of Bach Thong district” falls within the scope of category B (please 
refer Rapid Environmental Assessment (REA) checklist attached in appendix part F of this 
IEE). Thus, Initial Environment Examinations should be carried out for this subproject in 
accordance with the SPS 2009. The objectives and scope of this IEE include: (i) Assessing 
current environmental conditions in subproject area; (ii) identifying potential environmental 
impacts from the construction works of the proposed water supply system; (iii) assessing and 
determining the severity of impacts; (iv) developing an environmental management plan 
(EMP), detailed mitigation measures, monitoring activities, reports, institutional 
responsibilities and cost estimation to cope with adverse environmental impacts; and (v) 
conducting community consultations to acknowledge the issues/concerns that the 
stakeholders may raise to ensure that they are addressed in the subproject design measures 
and mitigation measures. 

23. General objectives of the subproject: (i) Improving the living quality in Phu Thong 
town and the neighboring communes of Phuong Linh and Tu Tri; (ii) promoting economic, 
social and infrastructure developments in Phu Thong town and Bach Thong district; (iii) 
promoting equitable development, reducing the gaps between urban and rural areas in 
relation to clean water and sanitation; (iv) gradually improving basic infrastructure, attracting 
investment and economic, cultural and social developments to catch up with other developed 
regions in the country; and (v) improving the environment to contribute to the poverty 
reduction. 

24. Specific objectives: (i) Improving the clean water quality means improving the living 
quality for the beneficiaries by way of construction and renovation of a centralized water 
supply system for Phu Thong town and the communes of Phuong Linh and Tu Tri, in Bach 
Thong district, Bac Kan province; (ii) improving living environment and living quality, and 
minimizing types of diseases related to unhygienic water, which partly reduces spending for 
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water-related medical treatment and promote economic accumulation to improve household 
economy; (iii) raising awareness and hygiene behavior of residential communities in the 
subproject area through health and hygiene advices and propaganda; (iv) improving capacity 
in management, planning and implementation of water supply and sanitation for commune 
officers, at the same time, improving the capacity of village/commune communities in 
planning and managing infrastructure projects and improving local authorities in mobilizing 
and supporting communities to implement the projects effectively; and (v) improving the 
project management capacity for the PMU and the relevant local agencies to implement the 
subproject effectively. 
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III. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 

25.  The subproject shall comply with the ADB’s SPS 2009 and the current regulations of 
Vietnam in relation to the Environmental Protection Law in 2014. Decree No.18/2015/ND-CP 
of the Government also provided the details of the environmental protection planning, 
strategic environmental assessment, environmental impact assessment, and environmental 
protection plan. However, permission from provincial agencies for some certain activities 
related subproject such as borrow pit, quarry, gravel exploitation etc. is also required. 

A. ADB’s Safeguard Policy Statement 

26. The ADB’s 2009 Safeguard Policy Statement (SPS 2009) and the Environmental 
Protection Practice Guideline regulate the safeguard policies for the ADB funded projects.  
The Projects are initially screened to determine the levels of necessary assessment under 
three environmental categories (A, B, or C) as follows. 

- Avoid negative impacts caused by projects on the environment and affected people, if 
possible; 

- Minimize and/or compensate for negative impacts on the environment and affected 
people when they are unavoidable; and 

- Help the Borrower/Project Owner strengthen the protection and capacity development 
system to manage environmental and social risks. 

27. For environmental protection measures, the subproject is classified as 'Cat.B'. A sub-
project classified as Cat.A relating to environmental protection will not belong to BIIG1 
project. 

B. Vietnam’s regulatory framework for environmental assessment 

28. The subproject shall comply with the current regulations of Vietnam in relation to 
environmental protection as follows. 

 Applicable environmental laws, policies, standards and guidelines 

- Environmental Protection Law (LEP) No.55/2014/QH13 takes effective since January 
01, 2015; 

- Law on Water Resources No.17/2012/QH13 passed by the National Assembly in 
21/6/2012; 

- Law on Biodiversity No.20/2008/QH12 passed by the National Assembly in 
13/11/2008; 

- Land Law No.45/2013/QH13 passed by the National Assembly in 29/11/2013; 

- Law No.68/2006/QH11 - Standards and technical regulations passed by the National 
Assembly on June 29, 2006; 

- Law No.29/2004/QH11 on forest protection and development dated 03/12/2004.  

     Decrees and regulations 

- Decree No.18/2015/ND-CP dated February 14, 2015 of the Government on 
environmental protection planning, strategic environmental assessment, 
environmental impact assessment, and environmental protection plan; 

- Decree No.19/2015/ND-CP dated 14/02/2015 of the Government detailing some 
articles of Law on Environment; 

- Decree No.38/2015/ND-CP dated April 24, 2015 by the Government on the 
management of waste and scrap; 

- Decree No.43/2014/ND-CP dated 15/5/2014 of the Government detailing some Article 
of Land Law; 

- Decree No.80/2014/ND-CP dated 06/08/2014 of the Government on drainage and 
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waste and takes effect on 01/01/2015; 

- Decree No.110/2002/ND-CP, supplementing some articles of Decree No.06/1995 on 
the Labor Code on occupational safety and health; 

- Decree No.140/2006/ND-CP dated November 22, 2006 issued by the Government 
stipulating the environmental protection in the stages of elaboration, appraisal, 
approval and implementation of development strategies and planning, plans, 
programs and subprojects; 

- Decree No.179/2013/ND-CP dated 14/11/2013 of the Government on administration 
fining for environmental protection; 

- Decree No.201/2013/ND-CP dated November 27, 2013 of the Government detailing 
the implementation of a number of articles of the Law on Water Resources. 

- Circular No.16/2009/TT-BTNMT and No.25/2009/BTNMT of MONRE regulating the 
National Technical Regulation on Environment. 

- Circular No.19/2011/TT-BYT dated June 06, 2011 of the Ministry of Health guiding 
the management of labor hygiene, the health of laborers, and occupational diseases; 

- Circular No.19/2013/TT-BTNMT on regulation on underground water quality; 

- Circular No.21/2012/TT-BTNMT dated 19/12/2012 of DONRE regulating the quality 
and quality control in terms of environmental monitoring; 

- Circular No.22/2010/TT-BXD dated 03/12/2010 of the Ministry of Construction 
regulating labor safety in construction; 

- Circular No.27/2015/TT-BTNMT dated 29/05/2015 of the Ministry of Natural 
Resources and Environment on Strategic Environmental Assessment, Environmental 
Impact Assessment, and Environmental Protection Plan; 

- Circular No.32/2013/TT-BTNMT dated October 25, 2013 of the Minister of Natural 
Resources and Environment on promulgating national technical standards on 
environment; 

- Circular No.36/2015/TT-BTNMT dated 30 June 2015 on the management of 
hazardous waste; 

- Circular No.64/2015/TT-BTNMT issuing national regulation on environment – 
Regulation on allowable limit of some heavy metal in the soil; 

- Circular No.65/2015/TT-BTNMT issuing the National Regulation on Environment – 
Regulation on surface water quality; 

- Circular No.66/2015/TT-BTNMT issuing the National Regulation on Environment – 
Regulation on underground water quality; 

- Circular No.77/2015/TT-BTNMT: Promulgation of national technical standards on 
environment; 

- Decision No.02/2009/TT-BTNMT dated 19/03/2009 of DONRE on assessment the 
capability of receiving waste water of watersources; 

- Decision No.16/2008/QD-BTNMT dated December 31, 2008 of the Minister of Natural 
resources and Environment on promulgating national technical standards on 
environment; 

- Decision No.22/2006/QD-BTNMT dated 18 December 2006 on obligation to apply 
Vietnamese standards on environment. 

 Environmental standards 

❖ Water quality 

- QCVN 01: 2009/BYT: National Technical Regulation on Drinking Water Quality; 
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- QCVN 02:2009/BYT: National Technical Regulation on Domestic Water Quality; 

- QCVN 08-MT:2015/BTNMT: National Technical Regulation on Surface Water Quality; 

- QCVN 09-MT: 2015/BTNMT: National Technical Regulation on Ground Water 
Quality; 

- QCVN 14:2008/BTNMT: National Technical Regulation on Domestic Wastewater; 

- QCVN 39:2011/BTNMT: National Technical Regulation on Water Quality for 
Agricultural Irrigation. 

❖ Air quality 

- QCVN 05:2013/BTNMT: National Technical Regulation on Ambient Air Quality; 

- QCVN 06:2009/BTNMT: National Technical Regulation on Hazardous Substances in 
Ambient Air. 

❖ Solid waste management 

- QCVN 07:2009/BTNM: National Technical Regulation on Hazardous Waste 
Thresholds; 

- QCVN 03-MT: 2015/BTNTM: National Technical Regulation on Allowable Limits of 
Heavy Metals in Soils; 

- QCVN 15:2008/BTNMT: National Technical Regulation on Pesticide Residues in Soil. 

❖ Noise and vibration 

- QCVN 26:2010/BTNMT: National Technical Regulation on Noise; 

- QCVN 27:2010/BTNMT: National Technical Regulation on Vibration. 

❖ International guidelines 

- World Bank Group, 2007.  Environmental Health and Safety Guideline, Wash.  DC. 

 Other laws applied to subproject 

- Construction Law No.50/2014/QH13 dated 18/06/2014; 

- Circular No.22/2010/TT-BXD dated 03/12/2010 of the Ministry of Construction 
regulating labor safety in construction; 

- Law on Fire Protection No.27/2001/QH10 dated June 29, 2001, passed by the 
National Assembly; 

- Law No.40/2013/QH13 dated November 22, 2013, supplementing a number of articles 
of the National Assembly's Law on Fire Protection No.27/2001/QH10 dated June 29, 
2001; 

- Decision No.3733/2002/QD-BYT dated 10/10/2002 of the Ministry of Health, 
promulgating 21 labor hygiene standards, 5 principles, and 7 methods of labor 
hygiene; 

- Circular No.22/2010/TT-BXD dated 03/12/2010 of the Ministry of Construction 
regulating labor safety in construction; 

- Labor Law No.10/2012/QH13 June 18, 2012. 

❖ International Guidelines 

- IFC/World Bank Group, 2007. Environmental Health and Safety Guidelines. General 
Guidelines. Wash. DC. 

- IFC/World Bank Group, 2007. Environmental Health and Safety Guidelines. Industry 
Sector Guidelines, Infrastructure (Water and Sanitation), Wash. DC. 

 



 

 

 

Page | 10  

  



 

 

 

Page | 11  

IV. DESCRIPTION OF THE SUBPROJECT 

A. Rationale of subproject 

1. Completion of infrastructure 

29. Phu Thong town is the economic, political center of Bach Thong district, however, the 
current water supply system in the district remains inadequate as follows: 

- Waterflow: Currently the district water supply meets a small part of the population and 
downtown agencies. This percentage is too modest to be considered as the 
centralized water supply station. 

- Water quality: The water supply source for Phu Thong town is underground. The 
disadvantage of this groundwater source is that it is less supplemented and easily 
polluted by domestic and industrial wastewater. Currently, no treatment facility is built 
based on the process: Groundwater - Storage Tank - Disinfection - Users. In the long 
run, the water supply system in Phu Thong town is not suitable as it is unable to 
remove impurities and contaminants in water and the water quality cannot be in 
accordance with National Standard QCVN01: 2009/BYT. 

- Quality of works: The water tank is too small to reserve water, so when the station 
stops working, there is not water to supply for people about 1 to 2 hours later. The 
system of the water supply pipelines is incomplete and does not cover the whole 
town. 

- Current state of water use: People still use 2 water sources: Well water and water 
supplied by the station via gravity pipelines. According to our assessment, partly due 
to the custom sense of water use which has been formed before and partly due to the 
turbid water supplied by the water supply station in rainy seasons, the water supply 
system, by the sensory aspect, has not yet been trusted by people who use supply 
system water and met the standard criteria for a concentrated clean water system. 

2. Necessary demand and living quality 

30. The domestic water for daily life is not clean (containing organic matters, inorganic 
matters, metals, turbidity ... which is not thoroughly treated). It fails to meet people's water 
demands, and it will cause diseases, especially gastrointestinal, respiratory, and infectious 
diseases, and sometimes serious diseases when used for long time. People's lives become 
harder when there is no clean water. 

31. Local authorities and people who directly benefit from the subproject want a centralized 
water supply system. This is a highly social investment promoting economic development not 
only in Pho Thong town, Phuong Linh and Tu Tri commune in Bach Thong district but also in 
Bac Kan province in general. A domestic water supply system with good quality, capacity and 
scale will be extremely necessary for the communes/town in the district. 

32. Accordingly, the investment in construction and upgrading of the water supply system 
for Pho Thong town and 2 communes of Phuong Linh and Tu Tri is essential and urgent. The 
subproject will timely provide clean and hygienic water for people, public and administrative 
and service facilities in the communes and town. It will bring significant benefits to the socio-
economic development of the communes and town, and solve demands and minimize the risk 
of diseases due to lack of clean and hygienic water. 

B. Location and scope of subproject 

33. The construction items of the subproject: 

Raw-water collection works: The works are supposedly meeting the period from 
2030 with Q = 1,000 m3/day-night and 2,000 m3/day-night to 2040. In order to avoid affecting 
Khuoi Tau lake, the raw-water collection works will be designed simply: Building reinforced 
concrete piers for operation floors to install submersible pumps and a raw-water pumping 
houses to manage and operate the works. 

Raw-water transmission pipeline: Installing HDPE raw-water pipeline of DN150 
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from Khuoi Tau lake to the water treatment station with a length of 3.1 km. 
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Table 2: Summary of subproject information 

Work-items Solutions 

Location of raw-water intake 
work 

The raw-water intake work is constructed in Khuoi Tau lake - 
Phu Thong town. 

Location of water treatment 
plant 

The water treatment plant is built on a hill at the elevation of 
+220m, behind Phu Thong central market (next to Bach 
Thong District People's Committee). 

Summary of water supply 
process 

The water source is Khuoi Tau lake → Raw water intake 
pipeline → Mixing device → Reaction + Sedimentation → 
Self-cleaning filtering tank → Clean water tank → Level 2 
pump station → Water distribution network → Consumption. 

Raw water intake work Construction of reinforced concrete columns with floor to 
install submersible pumps 

Construction of raw-water pumping house 

Raw water intake pipeline Construction of HDPE raw-water intake pipeline, DN150, 
conveying water from Khuoi Tau lake to water treatment 
station; the pipeline length: L = 2km; 

Mixing device Flocculation chemical is aluminum alum at a dose of 25 mg/l 

Water treatment plant Dimension: AxB = (60x36) m; leveled at the elevation of 
215m; access road to the station is L = 78m by stone 
concrete 1x2, grade 250, 200cm thick; station capacity of 
1,000m3/day. 

Pressure filtering- settling 
device 

Install 01 cluster of pressure filtering-sedimentation device, 
capable of 50m3/h; the device is responsible for depositing 
suspended particles in the source water to the permitted 
standard. 

Chemical house combined 
with washing-filtering 
pumping station 

The house is built with concrete walls, reinforced concrete 
frames and roofs, dimension AxB = (10.8x4.5) m, divided into 
3 areas: alum storage space, chlorine storage space, and 
operation management space. 

Operation house: AxB = (16.5x6) m; 

Alum mixing space: 01 mixing tank and 01 consuming barrel, 
capacity of each barrel: 1m3/barrel; 02 alum dose pumps with 
capacity Q = 0-200l/h, H = 40m. 

Sterilization chlorine space: Javen modulation device, 
Waterchlo100, combined with dose pump with capacity Q = 
0-200l/h, H = 40m. 

Clean water tank Regulate clean water after the treatment and the amount of 
water pumped into the distribution network. 

Construction of 01 clean water tank in combination with a 
reinforced concrete washing basin with capacity w = 400m3; 
dimension AxBxH = (10.5x10.5x3.8) m. 

Waste water recovery tank Stone material; dimension AxBxH = (10.6 x 6x1.8) m 

01 submerged waste water pump with capacity Q = 15m3/h, 
H = 10m. 

Dredge drying yard Dimension AxBxH = (12.5 x6x1.5) m; 150mm thick concrete, 
450mm thick brick walls 

Auxiliary works Ground leveling, internal road, fence gate, technical pipeline 
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Work-items Solutions 

(L = 150m), internal drainage system (L = 120m); access 
road to the water plant: B = 5m, L = 290m, reinforced 
concrete road structure of 200 thick, M250; warehouse, 
workshop; brick-wall and corrugated iron roof security house. 

Transmission and 
distribution network 

HDPE pipeline, diameter DN90-DN225, total length L = 
6,565m;  

 

Service pipeline HDPE pipeline, diameter DN75 - DN50, total length L = 
8.088m; 

Connection pipeline for 
households 

HDPE pipeline, diameter DN20, water meters, and faucet 
valves. 

 

Number of water using 
households  

1340 

34. The water quality is affected by seasons; therefore, an appropriate water treatment 
technology is chosen. As the sampling was taken in dry season, the quality of spring water 
was relatively good, which basically required a single filtering stage (quick filtration or 
pressure filtration), however, in rainy and stormy seasons, water become turbid, mixing 
equipment (chlorine), reaction + Lamella sedimentation, and quick filtering are required. In 
order to improve the sedimentation and filtration efficiency, it is necessary to add a chemical 
mixing and reaction process to create residue and flocculation After the sedimentation, 
purified water is required to disinfect and eliminate pathogenic bacteria and reach the 
National standards of drinking water. Clean water after being disinfected will be conveyed to 
consumers. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The Subproject’s process of water treatment technology  

35. Mixing chemicals: Use mixing equipment in the pipeline to flocculate water with alum at 
a dose of 25 mg/l. 

36. Reaction + Lamella sedimentation: Water from the reaction tank into the 
sedimentation tank will move bottom up via lamen sedimentation plates (or sedimentation 
tubes). Lamen sedimentation plates are designed tilting 60 degree. During the water flowing, 
sediments will collide with each other and cling to the surface of the lamen plates. When the 
cohesion of sediments on the lamen plate surface is heavy enough to win the upward pressure 
force of waterflow, the precipitation of sediments moves downward in the opposite direction 
and falls into the bottom of the sedimentation tank (residue collection pit). 
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Figure 2: Lamella sedimentation structure 

37. Filtering: Filtering tank is recommended to use a pre-fabricated, self-cleaning filtering 
tank. The tank is transported to the site. It can regulate the washing process without workers' 
control or complex- automated devices: 

 

Figure 3. Filtering tank structure 
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38. Disinfection:   Chlorine will be used to disinfect water; 

39. The treatment of plant sludge: Apply the sludge treatment technology according to 
the following stages: (1) Water from the sedimentation and filtration washing is collected into 
the sedimentation tank. This recovered water meets QCVN 08: 2015/BTNMT - National 
Technical Regulations on Surface Water Sources. Solids are taken to the sludge drying yard; 
(2) the sludge dehydration occurs via natural drying. The bottom of the drying yard is 
designed soaking water from the sludge. Surrounding drying yard is retaining wall. Sludge is 
transferred to the yard for drying by stages and spread into layers. 
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Figure 4: Locations of Bach Thong water supply system  
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Figure 5: the layout of the Water Treatment Plant   
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Figure 6: The layout of Bach Thong water supply system 

40. Requirements for construction material: According to the feasibility study report, 
the supply of material for the construction of works is sufficient for both quantity and quality 
and can be exploited from mines of Bach Thong district. 

The layout of Bach Thong water supply system 

Phase 1: the capacity of 1000 m3/day-night 

Water treatment plant 

Capacity: 

- 2030: 1000 m3/day-night 

- 2040: 2000 m3/day-night 

 

Khuoi Tau lake 
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41. According to the report on exploration results of Ban Luong mines (sand, gravel) in 
My Thanh commune, Bach Thong district, Bac Kan province (reserves up to June 2018) 
showed that the area of the area is 0.67 ha, mineral reserves of sand (6043 m3/year), gravel 
(3757m3/year). In addition, following the planning plan of the people’s committee of Ba Kan 
province has been approved in decision No. 2323/QĐUBND date 01 November, 2010. 
Exploitation capacity at the Bach Thong district's mines including: construction stone 100,000 
m3/year, fired bricks 30 million bricks /year. 

- Backfill soil: to be on-site exploitation to serve the construction. The soil quality 
ensures the design requirements. 

- Macadam and rubble stone: Is collected at Phu Thong town, Bach Thong district. 

Stone must ensure compressive strength 500 Kg/cm3. 

- Cement: Used for focal works is locally available cement. Cement is transported from 
district downtown to construction site. 

- Construction steel and shaped steel: Steel is produced by Thai Nguyen steel factory 
ensuring construction and mechanical manufacturing standards and is transported 
from district downtown to the construction site. 

- Electricity and water for construction: The construction site is near the national power 
grid, therefore, electricity supply for equipment as mixers, compactors, welders and 
electricity used for domestic demands is from this grid. 

- Water supply conditions: Taking advantage of available water sources from streams 
and lakes for construction and domestic use. The results of groundwater analysis 
here indicate that the water quality meets the eating and drinking demands. However, 
natural water from streams and lakes used is required to be filtered and disinfected 
before eating and drinking. 

Table 3: Total volumes of materials used for subproject 

Materials unit 
Water treatment 

station 
Raw material pipe 

Distribution and 
Service pipeline 

Excavated and re-used soil 

Excavated soil m3 8,654.45 2,512 2,297 

Backfill m3 2,458.02 217 6,631 

Organic soil m3 738.75   

Construction material  

Concrete m3 874.62 217 2,475 

Sand m3 469.74 19 15,760 

Gravel, macadam, 
stone, bricks … m3 141.07   

 

In general, construction materials including (stone, concrete, sand, gravel) that 
constructing water treatment station and raw material pipeline can be purchased at mines in 
communes/town of Bach Thong district that has been available in the area of the Phu Thong 
town. During construction phase, quarries; contractor will choose mines. However, 
Construction supervision consultant must be responsible for verifying the legal status and 
required environmental certificates of the chosen quarries/mines in order to ensure that all 
sources of material for the subproject come from legal providers and all adverse 
environmental impacts from the operation of these quarries, mines have been addressed and 
prevented.  

42. Disposal site: Surplus excavation soil will be dumped at the landfill site according to 
the written agreement on the disposal location between the Bac Kan Project Management 
Unit and the local government of Phuong Linh commune in appendix C of this report.  
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According to the FS, the volume of excavation soil is 14,202.88 m3. The excavated 
soil reused as filling material is 9,305.73 m3. The total volume of surplus soil needing to be 
hauled to disposal sites is 4,897.15 m3. Therefore, all surplus excavation soil of the 
subproject is ensured to be stored in the disposal site of commune (5000 m3).  

C. Subproject Activities 

43. Tentative duration for implementation of works under this subproject will be three 
years from 2018 to 2021 with the detailed schedule as follows: 

Table 4: Schedule of implementation 

Items Starting time Ending time 

Detailed design and Pre-Construction   

Detailed design  Mar 2020 June 2020 

Implementation of compensation, support and 
resettlement 

June 2020 Nov 2020 

Demining mines and explosives Sept 2020 Dec 2020 

Construction   

Construction of treatment station  Jan 2021 Dec, 2021 

Installation of raw water pipe Jan 2021 Dec, 2021 

Operation    

Operation water treatment station Dec, 2021  

D. Costs 

44. According to the feasibility study report, the total investment for the subproject is: 
37,484,427,338 (thirty seven billion, four hundred and eighty four million, four hundred and 
twenty seven thousand, and three hundred thirty eight Vietnamese dongs) 

Table 5: Summary of subproject costs 

No. Contents Cost (VND) 

1 Compensation for site clearance cost 593,203,000 

2 Construction costs 22,113,081,289 

3 Equipment costs 4,075,500,000 

4 Project Management Cost 283,312,834 

5 Consultancy cost for construction investment 3,273,490,896 

6 Other costs 1,213,677,292 

7 Contingency cost 5,932,162,026 

 TOTAL INVESTMENT COST 37,484,427,338 
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V. DESCRIPTION OF THE ENVIRONMENT 

A. Natural conditions 

1. Geography, geology and land 

45. Geography: The subproject is built in Phu Thong town and part of Phuong Linh and 
Tu Tri communes of Bach Thong district, Bac Kan province. Bach Thong district is located in 
the center of Bac Kan province, at 22O06’ to 22O19’ of the North Latitude and 105O39’ to 106O 
of the East Longitude. The total natural area of the district is 54,649 ha (equal to 11.23% of 
the total natural area of Bac Kan province). The administrative boundaries of Bach Thong 
district are as follows: 

- The north borders on Ngan Son district and Ba Be district. 

- The south borders on Bac Kan city and Cho Moi district. 

- The east borders on Na Ri district. 

- The west borders on Cho Don district. 

 
 

Figure 7: Location of Bach Thong district on Bac Kan province map 

Phu Thong town is the economic-political-cultural center of Bach Thong district. It is located 
on the junction of Provincial Road 258 and National Highway 3. The north is 18 km to Bac 
Kan city along Highway 3. The town is also far from Thai Nguyen city about 100 km and Cao 
Bang town about 106 km to, along National Highway 3. 

- The north borders on Phuong Linh commune 

- The east borders on Phuong Linh commune 

- The south borders on Tan Tien commune and Tu Tri commune 

- The west borders on Tu Tri commune and Vi Huong commune 



 

 

 

Page | 23  

Phuong Linh commune covers an area of 21.07 km²; National Highway 3 and Provincial 
Road 258 run through the commune: 

- The north borders on My Phuong commune (Ba Be), Lang Ngam commune (Ngan 
Son) 

- The east borders on Lang Ngam commune (Ngan Son), Si Binh commune 

- The south borders on Tan Tien commune, Phu Thong town, Tu Tri commune 

- The west borders on Vi Huong commune 

Tu Tri commune has an area of 12.17 km² with the following borders: 

- The north borders on Vi Huong commune. 

- The east borders on Phuong Linh commune, Phu Thong town, Tan Tien commune. 

- The south borders on Tan Tien and Luc Binh communes. 

- The west borders on Luc Binh commune and Vi Huong commune. 

 

Figure 8: Locations of works in communes in Bach Thong district map 

46. Topography: Bach Thong district is characterized by the mountainous terrain, which 
is strongly divided with steep slopes and the hilly direction is not homogeneous. The average 
elevation is (400 - 700) m above sea level. The highest terrain is 1,241m high. The terrain 
can be divided into 3 main types: 

- Limestone terrain: Mainly appears in the communes of Nguyen Phuc, Sy Binh, Vu 
Muon, and Cao Son; limestone mountains alternate narrow valleys to form vertical 
stone walls, cliffs; the high altitudes are variable at 700 - 1,000 m; the slope is above 
25 degree. This is a high, rugged mountain terrain, and unfavorable for agricultural 
production. 

- Soil mountain terrain: The common elevation is 400-600 m high; the average slope is 
from 20-40 degree; the terrain is divided by streams; the transportation and traffic in 
the area is very difficult; the terrain is favourable for forestry and agriculture – forestry; 
this is also an area with great potential for growing fruit trees of the district. 

- Valley terrain: Appears along rivers and streams and alternates with high mountain 
ranges; this is a concentrated area of rice fields of the district. 
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- Most of the terrain in Phu Thong town is in the intervale; part is sloping hills; the 
highest point:+237.78m; the lowest point: +165.71m above sea level; high mountains 
account for 25% of the total area of the town. 

47. Geology: Intervals account for the most and hills account for a part in the geology of 
the town. The highest point is +237.78 m and the lowest point is + 165.71m (above the sea 
level). High mountains account for 25% of the total area. The engineering geology is quite 
stable with the bearing intensity: Rn≥ 1,2KG/cm2. 

48. Land resources: According to the land statistics in 2016 in Bach Thong district, the 
current status of land use is as follows: 

Total natural area includes 54,649.91 ha with the following land groups: 

- Agricultural land: 52,837.66 ha, accounting for 96.68%. 

- Non-agricultural land: 1,678.22ha, accounting for 3.07%. 

- Unused land: 134.04 ha, accounting for 0.25%. 

Table 6: Status of land use in 2016 

No. TYPE OF LAND Total land area 
Usage structure 

(%) 

I Total natural area 54,649.91 100.00 

1 Agricultural land 52,837.66 96.68 

1.1 Land for agriculture production 5,713.17 10.45 

1.1.1 Annual crop land 4,401.43 8.05 

1.1.1.1    Rice cultivation land 2,639.07 4.83 

1.1.1.2    Other annual crop land 1,762.37 3.22 

1.1.2 Land for perennial crop land 1,311.74 2.40 

1.2 Forestry land 46,970.97 85.95 

1.2.1    Production forest land 24,075.33 44.05 

1.2.2    Protection forest land 19,058.39 34.87 

1.2.3     Special-use forest land 3,837.26 7.02 

1.3 Aquaculture land 153.51 0.28 

2 Non-agricultural land 1,678.22 3.07 

2.1 Residential land 409.58 0.75 

2.1.1  Rural residential land 398.78 0.73 

2.1.2  Urban residential land 10.79 0.02 

2.2 Specialized land 771.90 1.41 

2.2.1   Land for building offices  14.36 0.03 

2.2.2   National defense 10.82 0.02 

2.2.3   Security land 1.20 0.00 

2.2.4   Land for construction of non-business works 27.99 0.05 

2.2.5   Non-agricultural production and business land 114.42 0.21 

2.2.6   Land for public purpose 603.11 1.10 

2.5 Cemetery, graveyard, funeral home, crematorium 15.58 0.03 

2.6 River, canal, stream land 411.20 0.75 

2.7 Land with specialized water surface 69.95 0.13 

2.8 Other non-agricultural land 0.01 0.00 

3  Unused land 134.04 0.25 

3.1    Unused flat land 78.18 0.14 

3.2    Unused hilly land 55.86 0.10 

(Source: Data at the Department of Natural Resources & Environment of Bac Kan province, 2017) 
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2. Climate, weather and natural disasters 

49. Climate: The district is located in the tropical monsoon climate zone. In a year, the 
weather is divided into 4 distinct seasons: spring, summer, autumn and winter. Summer 
coincides with the southeast monsoon (from April to October) when the weather is hot and 
rainy, the average temperature is from 250C to 270C, the rainfall accounts for about 90% of 
the total rainfall in a year. Winter coincides with the northeast monsoon (from November to 
March of the following year) when the weather is dry and cold, sometimes there is hoarfrost, 
the average temperature is 150C to 170C, the rainfall is about 10% of the total rainfall of a 
year, which adversely affects the growth and development of crops and livestock. The 
temperature difference between the hot and cold seasons is relatively large, the average 
temperature in the hottest month is 270C and in the coldest month is 13.70C. 

50. Rainfall: The annual average rainfall is 1,248.2 mm; the rainfall is unevenly among 
the months of a year; rainfall concentrates in the months of 5,6,7,8; In November, the rainfall 
is insignificant; hails appear 1 to 3 times a year in the district. 

51. Humidity: The annual average air humidity reaches 83%; the highest appears in the 
months of 7,8,9,10, accounting for 84 - 86%; the lowest appears is December and January 
next year. In general, the air humidity in the district is not significant different among the 
months of a year. 

52. Winds: In the district, there are two main wind directions, the Northeast monsoon and 
the Southeast monsoon; the average wind speed is 01-3 m/s; in the transition period from 
winter to summer (April every year), winds blow all day with an average speed of 2-3 m/s; the 
transition period from summer to winter is the period of weakest wind speed in a year. 

53. Thunderstorms, typhoons: Thunderstorms, typhoons hardly effect Bach Thong 
district because the district is located inland and protected by high mountains. Although the 
rainfall in a year is not large it is concentrated, therefore, landslides and flash floods occur. 

54. Hydrological regime: Bach Thong district has a dense system of rivers and streams: 

- Cau River: Originates from Tam Tao mountainous area of in Phuong Vien commune 
(Cho Don). The river flows Northwest - Southeast to Bach Thong district, changes 
West - East through Duong Phong and Quang Thuan communes to Bac Kan city, to 
My Thanh commune it changes North-South through Cho Moi district to Thai Nguyen 
province. This river has the largest basin of 1,756 km2 of the district. 

- Don Phong stream: Originates from Don Phong commune and flows West - East to 
Bac Kan City. 

- Na Cu stream: Originates from Hoa Son of Luc Binh commune and flows through 
Quan Binh, Cam Giang and My Thanh in the Northwest - Southeast direction. 

- Nam Cat stream: Originates from Phai Yeng, Don Phong commune to Duong Quang 
commune through Bac Kan city in the West - East direction. 

B. Biological environment 

55. According to Decision No 1794 / QD-UBND dated 26/10/2018 of Bac Kan Province 
approving the results of reviewing, adjusting and supplementing the planning of 3 forest types 
in Bac Kan province shows the forest area of Bach Thong district is described in the following 
table: 

Table 7: Planning area of 3 types forests in Bach Thong district 

Unit: ha 

Type of land/ type of forest Total  Protection Special use Production 

Total planning area 46,950.12 16,882.07 4,502.90 25,565.15 

I. Forest 44,354.60 15,603.80 4,317.69 24,433.11 

1. Natural forest 33,201.52 15,007.32 4,317.69 13,876.51 
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Type of land/ type of forest Total  Protection Special use Production 

2. Planting forest 11,153.08 596.48 0 10,556.6 

- Planting forest have reserves  9,235.74 482.26 0 8,753.48 

- Planting forest but has not been yet 
forested 

1,917.34 114.22 0 1,803.12 

II. Not forest 2,595.52 1,278.27 185.21 1,132.04 

- Land with shrub and regeneration 1,596.18 924.69 142.39 529.1 

- Agricultural land 999.34 353.58 42.82 602.94 

56. The total forest area of Bach Thong district is 46,950.12 ha including: (i) Protection 
forest 16,882.07 ha; in which: forest land is 15,603.80 ha (natural forest is 15,007.32 ha; 
planting forest is 596,48 ha); un-forested land 1,278.27 ha (Shrub land 924.69 ha; 353.58 ha 
agricultural land); (ii) Production forest 25,656.15 ha; in which: forest land is 24,433.11 ha 
(13,876.51 ha natural forest; 10,556.6 ha planted forest); land without forest 1,132.04 ha 
(land with shrub and regeneration 529.1 ha, agricultural land 602.94 ha); (iii) Special use 
forest 4,502.90 ha; in which natural forest is 4,317.69 ha; un-forested land 185.21 ha (land 
with shrub and regeneration 142.39 ha; Agricultural land 42.82 ha);   

57. Phuong Linh commune has 1,827.96 in which: 693.7 ha protection forest land and 
1,134.26 ha production forest; Phu Thong town has 23.29 ha of production forest; Tu Tri 
commune has 942.80 ha (236.32 ha of protection forest and 706.48 ha of production forest); 

The subproject will permanently affect 5,000 m2 of production forest land of 04 
households, in which there are 02 households in Phu Thong town (4,500 m2) and 02 
households in Phuong Linh commune (500m2) to be affected due to the construction of the 
water treatment plant and the raw water pipeline) 

Table 8: Planning area of 03 types forest following administration of communes/town 

Unit: ha 

No Commune/town Total Protection Special use Production 

1 Cam Giang 564.34 0 0 564.34 

2 Cao Son 5,974.50 1,673.21 3,096.91 1,204.38 

3 Don Phong 11,588.54 6,896.24 0 4,692.30 

4 Duong Phong 4,224.39 623.53 0 3,600.86 

5 Ha Vi 962.69 269.89 0 692.8 

6 Luc Binh 2,236.35 1,004.62 0 1,230.73 

7 My Thanh 3,005.80 851.71 0 2,154.09 

8 Nguyen Phuc 4,214.21 1,793.78 0 2,420.43 

9 Phuong Linh 1,827.96 693.7 0 1,134.26 

10 Quan Binh 422.49 0 0 422.49 

11 Quang Thuan 2,596.72 339.52 0 2,257.20 

12 Sy Binh 2,378.47 1,412.26 0 966.21 

13 Tan Tien 1,115.48 232.74 0 882.74 

14 Phu Thong town 20.29 0 0 20.29 

15 Tu Tri 942.80 236.32 0 706.48 

16 Vi Huong 1,668.91 643.9 0 1,025.01 

17 Vu Muon 3,207.18 210.65 1,405.99 1,590.54 
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No Commune/town Total Protection Special use Production 

Total 46,950.12 16,882.07 4,502.90 25,565.15 

58. The flora in the district is quite rich. According to the statistics on the whole district, 
there are 416 species, 282 genera, 95 families belonging to 5 phylums. In which, the orchid 
(Magnoliophyte) dominates in the number of species (397 species, accounting for 95.44%), 
the genera (268 genera, accounting for 95.04%) and the number of families (75 families, 
accounting for 89.41%); Other species as Lycopodiophyte, Polypodiophyta, Pinophyta 
account negligibly; the Equisetophyta accounts for the lowest percentage. 

59. Animals: The ecosystem in the subproject area in general is in the development 
stage, therefore, the current flora and fauna are sparse like snakes, birds, frogs..., buffalos, 
cows, pigs, chicken, ducks... 

60. According to the in-depth interview with the commune/town government in January 
2018, the construction of the water supply system is based on the existing route in Phu 
Thong town. There are no animal or plant species listed in the red book Vietnam that has 
been found in recent years within the subproject area. 

C. Socio-economic conditions 

61. Population and ethnicity: The water supply system is built in Phu Thong town, 
Phuong Linh commune, Tu Tri commune of Bach Thong district. In the area are mainly Tay, 
Nung, Dao and Kinh ethnic people. As of January 2016, Bach Thong district's population 
includes 32,270 people and the district's population density is 59.05 people/km2. Bach 
Thong district is one of 64 poor districts under Decree No.30a/2008/NQ-CP through fast and 
sustainable poverty reduction for the poorest districts. Therefore, all communes in the district 
are included in Program 135. According to 2016 statistics and the multi-dimensional poverty 
standard, 50.84% of the affected population are poverty. The rate of poor households is 
21.81%, of which urban areas occupy 8.12% and rural areas occupy 13.69%. 

62. Agriculture and forestry account for 86.2%, cultivation accounts for 70.49%, breeding 
accounts for 29.22%, services and other sectors accounts for 0.29%. 

Table 9: Socio-economic profile in the subproject communes  

 

Indicators 

 

Unit 

Bach Thong district 

Phu Thong 

town 

Phuong Linh 

commune 
Tu Tri commune 

1. Area (ha)2 Ha 109.02 2088.6 1245.73 

Productive land Ha 35.76 198.09 306.77 

Forestry land Ha 26.75 1757.2 878.82 

Specialized land Ha 33.29 24.76 19.49 

Residential land Ha 10.79 11.65 15.29 

2. Average population3 people 1763 1634 2018 

-  Male people 912 803 934 

-  Female people 899 798 926 

Population density people/km2 1617.71 78.27 161.99 

Ethnicity minority 
 Dao, Tay, 

Nung, Kinh, 

Dao, Tay, Nung, 

Mong and Kinh 

Dao, Tay, Nung, 

Mong and Kinh 

Income per capital 
(million 

VND/year) 
35 18.5 19.1 

Poor households hhs 30 36 69 

Poor rate % 7.3 8.6 7.4 

Near-poor households hhs 18 21 91 

Near-poor rate % 4.8 5.0 9.8 

3. Economic structure   

                                                           
2 Statistical Yearbook of Bach Thong district in 2016, page 4 - 5 
3 Statistical Yearbook of Bach Thong district in 2016, page 16 - 18 
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Indicators 

 

Unit 

Bach Thong district 

Phu Thong 

town 

Phuong Linh 

commune 
Tu Tri commune 

-  Agriculture - forestry - 

aquaculture 

% 
98.2 97.3 92.1 

-  Industry-handicraft - 

construction 

% 
0.0 2.1 5.9 

-  Trade - services % 1.8 2.6 2.0 

4. Households using 

electricity for daily-life and 

water use and hygienic 

toilets. 

 

% 
97.42 83.48 77.4 

5. Number of schools 

(Primary, secondary school, 

junior-high schools). 

 

Number 3 2 2 

63. Historical and cultural relics: Bach Thong district has many historical sites which 
were recognized and ranked as national-level historical relics such as Don Phu Thong, Deo 
Giang and Na Tu. 

64. Health and social services: Bach Thong district medical center, the center of 
population - family planning of Bach Thong district is 1714 ha wide; the district general 
hospital (built with 05 buildings of 2-storey and 4 buildings of 1 floor; the area is 504 m2 wide, 
with 54 beds). 

65. Water supply status: The commune water supply is from the underground water 
sources, with 02 drilled wells and water from rivers and streams. 

In Phu Thong town, there are 02 treatment facilities: (i) The water supply facility built 
in 1999 by Finnish capital, mainly for district and commune administrative agencies; (ii) the 
water supply facility from Khuoi Tau dam built in 2005 which is no longer active. 

The water supply facility of Phu Thong town is degraded; the treatment line is not 
adaptable in flood seasons (the output water quality is not guaranteed QCVN 01-2009); the 
water flow is capable of providing administrative agencies and part of the households who 
are in need of clean water; the areas far from the center have not yet been supplied with 
water because there are no water supply pipelines; the water supply network is patchy and is 
not synchronized or leaking. In the future, to meet people’s demand for water in the district, it 
is necessary to consider and assess the surface water system of Khuoi Tau Lake and 
provide reasonable water treatment technology. 

66. Unexploded ordnance: Bac Kan is one of the provinces left with many types of 
mines, including bombs, mines, bullets, missiles, explosives and inflammables. Being a 
locality where more than 80% of the population are engaged in agricultural and forestry 
activities, the number of unused land areas due to landmine/UXO pollution has long-term 
impact on poverty alleviation and socio-economic development of Bac Kan province. UXO 
contamination also seriously affects people’s lives, safety and sustainable development. 

UXO devices are encountered when ploughing fields, searching for scrap metal and 
even by children playing. Information on risk level in the subproject area was provided by 
local authorities, local people, and locally incident records from technology center for bomb 
and mine disposal - Engineering Command. Risk assessments can be based on current land 
use status and the minimum disturbance level on the subproject implementation: if there are 
already traffic roads with disturbances such as plowing or digging, the roads are considered 
to be safe. However, it is possible to encounter in UXO accidents when carrying out 
excavation. 

D. Water resources 

67. Groundwater: According to the Feasibility Study Report, the regional water reserves 
and water quality have not been investigated and fully assessed. However, the actual 
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surveys about the situation of exploiting water for daily life shows that the reserves of the 
underground water in the region is low with 8-10m deep and shallow, and underground water 
only appears at the foots of the water bodies and along rivers and streams. 

68. Surface water: After surveying the site and being guided by local people, Khuoi Tau 
reservoir is located 2km far from the water treatment plant to the north, will be the raw-water 
source for the subproject.  

According to FS report, the smallest average daily flow of Khuoi Tau lake is 5,270.40 
m3 day-night (1,923,696 m3/year) and the maximum average dayly flow is 23,068.80 m3 / 
day-night (8,420,112 m3/year). The subproject is designed with the capacity of 1000m3/day-
night (365,000 m3/year) to serve approximately 3,000 people in Phu Thong town, 1,874 
people in Phuong Linh commune, and 2,134 people in Tu Tri commune. Therefore, the water 
source in Khuoi Tau lake is large enough to supply for domestic water.  

Currently, Khuoi Tau reservoir is only responsible for domestic water supply. There is 
no risk of conflict in water using from Khuoi Tau lake. 

E. Water quality 

According to the environmental monitoring report of Bac Kan province in 2018 
conducted by DONRE; the result of the field survey and consultation the authorities of 03 
communes/town (Phuong Linh and Tu Tri communes, Phu Thong town) on Janualy, 2018 
showed that:  

69. Surface water quality: Bach Thong district has 03 monitoring locations on Cau river 
(Phu Thong stream water at Suoi To bridge, Na Cu river at Na Cu bridge, Sy Binh stream – My 
Thanh commune ). Monitoring results show that Cau river‘s surface water in 2018 is still good. 
The analytical indicators at the monitoring points have concentration values within the 
allowable limits according to QCVN 08-MT: 2015/BTNMT (column A2), excepting COD and 
BOD5 in Phu Thong town exceeding the value allow 1.21 times and 1.42 times respectively 
compared to QCVN 08-MT: 2015 / BTNMT (column A2). In general, the quality of the Phu 
Thong stream has a water quality index (WQI is a water quality index used to quantify water 
quality and usability of that water source) is 90.79 at Suoi To bridge which is good for 
domestic water demand but need to be treated. 

70. Groundwater quality: The monitoring results of underground water’s parameters at 2 
locations in Bach Thong district (Phu Thong town, Cam Giang commune, Luc Binh commune 
and My Binh commune) show that the quality of groundwater at the monitoring sites is still 
good, the monitoring indicators are within the allowable limits according to QCVN 09-
MT:2015/BTNMT. However, the concentration of Coliform at the sampling location of water 
from drilled well of Phu Thong town, Cam Giang commune, Luc Binh commune and Sy Binh 
exceeding the value allow 2.5 times, 1.33 times, 2.67 times and 3 times respectively 
compared to QCVN 09-MT:2015/BTNMT. 

The cause of the Coliform pollution may be due to the impact of the main types of 
waste such as domestic wastewater of people and the habit of freeing cattle, poultry, cages 
and unhygienic toilets affecting groundwater. In addition, wells are not used regularly, 
resulting bacteria in the pipes and long-term unused water also causes arising bacteria. 

According to the survey of the local people in communes/town shows that the 
ground water source is poor, people mainly using surface water from the stream. 
Therefore, the building process of the domestic water supply system in Phu Thong town, 
Bach Thong district, construction workers can use surface water sources has been 
treatment to serve their daily needs. 

71.  Air quality: In Bach Thong district, the network of air and noise monitoring points is 
set up at 4 locations (Phu Thong town, national highway of Can Giang commune, Luc Binh 
and Sy Binh communes). 

The monitoring results of air and noise quality in Bach Thong district show that: 

- Total suspended particles (TSP): Dust concentration at all monitoring locations is 
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within the allowable limits of QCVN 05: 2013/BTNMT (1 hour on average). Dust 
content ranges between 0.174 mg/m3 and 0.254 mg/m3 (average dust content of the 
monitoring period is 0.22 mg/m3). 

- Content of gases (CO, SO2, NO2): Gas concentrations at all monitoring locations are 
within the allowable limits of QCVN 05: 2013/BTNMT (1 hour on average). 

- Noise: noise at all monitoring positions ranges between 54.8 dBA and 68.5 dBA 
(average intensity of 65 dBA) is within the permitted limit of QCVN 26: 2010/BTNMT 
(normal area, from 6 am to 21 pm). 

In general, the air quality in the area is still good: the noise level and the concentration 
of pollutants in the air environment at all monitoring locations have measured values within 
the limits for permission according to current regulations (QCVN 05: 2013 / BTNMT, 
QCVN26: 2010 / BTNMT). 

72. Soil environment: Analysis results show that soil quality at 02 monitoring points in 
Bach Thong district (Quang Thuan and Cam Giang commune) shows that: 

- Total nutrient content is in the common indicated value of Vietnamese soil groups 
(TCVN 7373-2004). The average N content at the monitoring sites was 0.083 (N%). 

- Total nutrient content of P has 2 positions exceeding the permitted value of 1.042 
times (Quang Thuan commune) and 1.13 times (Cam Giang commune) allowable 
value of Vietnamese soil groups (TCVN 7374- 2004). The average P content at the 
monitoring sites was 0.065 (P2O5%). The reason is people who used incorrectly the 
amount of phosphate fertilizer and phosphate fertilizer at the wrong time, due to the 
weather conditions such as storms and floods, causing the amount of fertilizer to be 
washed away, thus Rice and other crops do not absorb any residual residues in the 
soil. 

- Content of heavy metals is much lower than the permitted limit of QCVN: 03-
MT/2015/BTNMT (agriculture land). 

Air, soil and water monitoring results are given in the appendix B of the report. 

73. Khuoi Tau lake is located 2km far from the water treatment plant to the north. This is 
the main water source for the subproject area. The table below shows that water quality is 
good and is not polluted by livestock and ensures long-term supply. 

Table 10: Water quality of Khuoi Tau lake 

No. Indicators Standards Unit Results 
QCVN 08-

MT:2015/BTNMT 
(Column A1) 

1 Ph TCVN 6492:2011 - 7.08 6-8.5 

2 Color TCVN 2653:1078 Pt-Co 4 -- 

3 Odor TCVN 2653:1078 Score 0 -- 

4 Dissolved solids (TDS) SMEWW2540C mg/l 18.8 -- 

5 
Total suspended solids 
(TSS) 

TCVN 6625:2000 mg/l 5 20 

6 Nitrite (NO2
- according to N) TCVN 6178:1996 mg/l 0.005 0.05 

7 Nitrate (NO3
- according to N) TCVN 6494 1-2001 mg/l 0.258 2 

8 
Ammonia (NH4+ according 
to N) 

SMEWW4500-NH4-F mg/l 0.04 0.3 
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No. Indicators Standards Unit Results 
QCVN 08-

MT:2015/BTNMT 
(Column A1) 

9 Clorua (Cl-) TCVN 6494 1-2001 mg/l 0.365 250 

10 Sunfat (SO4
2-) TCVN 6494 1-2001 mg/l 0.883 -- 

11 Lead (Pb) SMEWW 3113B:2012 mg/l 0.0018 0.02 

12 Copper (Cu) SMEWW 3113B:2012 mg/l 0.003 0.1 

13 Iron (Fe) TCVN 6177:1996 mg/l 0.28 0.5 

14 Znc (Zn) TCVN 6193:1996 mg/l 0.03 0.5 

15 Mangan SMEWW 3113B:2012 mg/l 0.012 0.1 

Source: Feasibility study report, 2017 

Note: The values in Column A1 are used for the purpose of domestic water supply (after the normal 

treatment method is applied). 
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VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

74. This part mentions the subproject’s potential impacts and determines measures to 
minimize impacts in design, construction and operation phases. 

75. The subproject implementation will affect living conditions of local people, especially 
residents surrounding the subproject area. 

76.   Potential environmental impacts as well as mitigation measures related to the pre-
construction, construction and operation phases are assessed as follows. The assessment 
criteria must be in line with the ADB's 2009 Safeguard Policy Statement and the Government 
of Vietnam’s standards based on the Law on Environmental Protection (2014).  

77. The EMP integrated in this IEE proposes impacts mitigation plans, environmental 
monitoring plans and defines institutional responsibilities and environmental management 
capacity of subprojects. EMP will be reviewed and updated at the detailed design phase to 
ensure that potential impacts are addressed. 

A. Impact scope of the subproject 

78. The construction of the works and the water treatment plant make certain impacts 
due to the land acquisition (permanent or temporary) and damage property on acquired land. 
The acquired area of public land in Phu Thong town includes 1,000 m2 (under the 
management of local governing bodies). The acquired area of production forest land in 
Phuong Linh commune includes 301 m2. In addition, 02 households have affected production 
forest land and 21 households have affected plants and 590 m2 of crops. 

B. Expected benefits 

79. The construction of the water supply subproject in the region is to meet the 
synchronous development of technical infrastructure works and enhance the living standard 
of local people, thereby to attract investment and production and tourism development, 
particularly: (i) Improve the quality of clean water in the subproject area ensuring that 100% 
of people in the area can access clean water according to the regulations of the Ministry of 
Health QCVN 01: 2009/BYT - National Technical Regulation on Domestic Water Quality; (ii) 
improve the living and minimize diseases related to unhygienic water. At the same time, the 
subproject will help raise awareness and improve hygiene behaviour of the community in the 
subproject area through propaganda on community health and sanitation; (iii) create 
temporary/permanent jobs for residents living around the subproject area during the 
construction and operation phases; and (iv) improve environmental and public health 
conditions throughout the subproject area. 

C. Consideration of design location 

80. The water supply work in Phu Thong town and two communes of Phuong Linh and 
Tu Tri, Bach Thong district, Bac Kan province is proposed to be implemented at the center of 
Phu Thong town and the neighboring communes. The water-intake work is suggested to be 
built in Khuoi Tau Lake, about 2km to the north of the treatment plant. 

81. The water treatment plant is located on a hill of + 220m high, behind Pho Thong 
central market, and next to Bach Thong District People's Committee. 

82. Clean water supply pipeline: Includes distribution pipeline network, service pipeline 
network, and household connections. All pipelines are underground according to the 
standard depth. 

D. Potential impacts and mitigation measures in pre-construction phase 

1. Land acquisition and resettlement: 

83. Impact on household: The resettlement impacts of the subproject are insignificant 
as the new construction works are built in forests, hills, streams and along the roads, which 
do not affect residential areas. According to RP, the subproject will affect 27 
households/organizations’ land and crops on land, of which the residential land of 04 
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households will be permanently acquired; the production forest land of 20 households will be 
temporarily acquired because the water pipes are underground; and the traffic land of 03 
organizations will be temporarily affected because the pipelines running along road. No 
households are severely affected (loss of >10% of productive land). No households have 
affected houses and architectural works. All households whose land is permanently acquired 
are ethnic minority households (03 Tay households and 01 Nung household); These forest 
owners have land use right certificates; 20 households have temporarily affected crops on 
public land managed by the People’s Committees.  

Table 11: Summary of households affected by the subproject 

Communes/towns 

Number of 
permanently affected 

households 

Number of temporarily 
affected households 

Organizations 
Total 

HHs   Persons HHs Persons Number 

Phu Thong town 2 9 11 50 1 14 

Phuong Linh 
commune 

2 10 9 39 1 12 

Tu Tri commune 0 0 0 0 1 1 

Total 4 19 20 89 3 27 
Source: Inventory of loss, 1/2018 

84. Impacts on land: The subproject will permanently affect 5,000 m2 of production 
forest land of 04 households, in which there are 02 households in Phu Thong town (4,500 m2 
accounting for 2.22%) and 02 households in Phuong Linh commune (500m2 accounting for 
0.004%) to be affected due to the construction of the water treatment plant and the raw water 
treatment station). The acquisition of production forest, removal of trees will affect the 
protection functions of the forest, degradation of the surface layer, causing erosion, damage 
of local landscape … The project owner will take measures such as compensation or 
replanting the area of forest lost according to the policy of the province. 

 Impacts on households due to loss of land for production, daily life, agriculture, crops 
on the land that affect people's lives, psychology and livelihoods of people especially minority 
people. Besides, the clearance and compensation, support for affected households is also a 
sensitive and complicated issue. If unsatisfactory compensation is likely to occur dispute and 
litigation between households as well as between households and investors, conflicts and 
distrust of the people in the process of compensation and clearance. In order to ensure the 
rights of affected households, Bac Kan People's Committee and the investor will comply with 
the compensation, support and resettlement policies of the Government, Donors (ADB) and 
current regulations of Bac Kan People's Committee. 

85. Mitigation measures: The PMU will inform the People’s Committees of Phuong Linh, 
Tu Tri and Phu Thong town, and the affected households before the beginning of subproject 
implementation. During the feasibility study phase, impacts on resettlement and land 
acquisition, resettlement plan, compensation and support for affected households should be 
identified (details of mitigation measures for HHs will be provided in the Resettlement Action 
Plan of the subproject).  It is necessary to ensure no disturbance and damage to cultural 
values.  

In addition, with 5000 m2 of production forest land to be acquired shall be 
compensated by the existing rate (solutions on loan) or Bac Kan PMU will implement 
afforestation/ reforestation as defined in article 21, the Law on forestry 2017: (i) Bac Kan 
PMU shall plant an area of the afforestation/ reforestation equal to the area of the 
deforestation; (ii) Bac Kan PMU shall develop the plan of afforestation and reforestation to 
summit to the Bac Kan PPC for approval. If the approved plan is not implemented, Bac Kan 
PMU shall pay an amount to the Bac Kan forest protection and development fund; (iii) The 
amount remitted into the Bac Kan forest protection and development fund is equal to the 
afforestation/ reforestation area multiplies by the unit price per ha decided by Bac Kan PPC; 
Bac Kan PPC shall decide to use the amount paid to such fund to carry out the afforestation/ 
reforestation in the Bac Kan province; (iv) If the Bac Kan PPC fails to implement the 
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afforestation/ reforestation program within 12 months from the day on which the Bac Kan 
PMU make full payment to the Bac Kan forest protection and development fund, the payment 
shall be transferred to the national forest protection and development fund in order to 
implement the afforestation/ reforestation program in other provinces.  

The compensation shall be implemented and monitored frequently to record and 
resolve grievances. 

2. Impact of slope terrain: 

86. Impact:  The raw water pipeline has a length of 3100 m leading water from Khuoi 
Tau lake to the treatment station. Selecting the design of the unstable pipeline slopes 
(especially areas entering treatment stations), affecting the ability to take water itself - flowing 
(in case of electricity failures). In addition, the area where pipelines are located is easily 
eroded due to poor weather conditions. However, the average impact level can be minimized 
during the design phase. 

87. Mitigation measures: The access road to the water treatment plant goes along the 
current route. The route is selected following the terrain slope, self-flowing, and placed 
underground with an average depth of 0.3 - 0.7m. The risks mitigated by design measures 
for slope protection and drainage management include: (i) Carefully design of the access 
road to the treatment plant, reducing the number of required cutting on the road where raw-
water pipelines go through; (ii) maintaining sustainability on slope (iii) evaluation of slopes to 
be cut, design of appropriate outer layer structure; (iv) assessment of hydrology to design 
raw-water pipelines on roads and culverts, including gravity pipelines if needed; and (v) 
provision of backup for sodding and shrubs planting on slopes. 

3. UXO clearance 

88. Impacts: In the subproject area, there are possibility that UXO remains, especially in 
Bac Kan province, which was affected by the conflicts with China in the 1979s. UXO is risky 
to explode, which should be verified based on the opinions of the authorities and local 
people. 

89. Mitigation measures: The PMU will conduct consultations with residents to 
determine that whether or not, there were occurred conflicts in the past that could lead to the 
remaining of UXO in the area. The PMU will verify with the National UXO Action Center 
whether areas along subproject roads have been inspected in the past or not. Specialized 
military units will carry out the detection and disposal of UXO. Bac Kan PPMU will ensure 
that Construction Contractors only commence their construction when detection and disposal 
of UXO has been completed and a certificate of safe construction area with the UXO is 
issued. 

E. Potential impacts and mitigation measures during the construction phase 

1. Impacts of removing trees that affects the landscape of the subproject area 

90. Impacts on 2,200 trees, mainly timber trees in diameter off 3-10 cm, including 370 
pine trees of 10 households, 434 cunninghamia trees of 11 households, 800 cajuputs of 20 
households and 596 acacias. During the construction process, it is expected that nearly 1000 
m2 of public land will be temporarily affected for worker camps, material yards, earthworks 
and pipe installation during the construction of the subproject (river water collection work, raw 
water pipeline, water treatment station, technical infrastructure, clean water connection to 
people's houses, etc.). The Commune People’s Committee currently manages the area of 
temporary affected land and none of on-land structures are found. 

 Waste generation activities during this period are from cutting trees, cleaning biomass 
and domestic waste from the local people left behind. Removing a large number of trees can 
affect the environment: reducing vegetation cover, reducing biodiversity in the area building 
water treatment stations and raw water pipelines, increasing the risk of erosion and leaching 
of the construction area as well as increasing air pollution if using mechanical equipment to 
cut trees. 
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91. Mitigation measures: With the characteristics of the project area is low hills, 
investors and construction contractors will harvest trees and clean biomass by manual 
methods (using saws, knives, rake...) without using the Motor vehicles such as bulldozers or 
excavators. Therefore, the process of cutting down trees does not generate dust and exhaust 
gas.  

During this phase, construction contractors will hire workers to collect wood, biomass 
and clean the project site plan for construction. The contractors will prioritize the recruitment 
of local people in and near the project area. This activity will help affected households in the 
project area have jobs, income, and ensure that during this period there will be no worker 
staying at the construction site. 

Affected trees and cash crops of local residents will be compensated in accordance 
with the regulations of the Resettlement and Ethnic Minority Development Plan (REMDP). In 
order to reduce the impacts on the vegetation, it is necessary to inform the People’s 
Committee of Communes/town (Phuong Linh and Tu Tri communes, Phu Thong town) in 
Bach Thong district about the time and the progress of the construction, the subproject scope 
as well as the location of the worker camps and the material yards. The PMU along with 
environmental officers will closely monitor grubbing and tree cutting and keep an eye on 
protection of other plants and vegetation. 

2. Generation of surplus excavation soil needing to be disposed 

92. Impacts: Excavation activities for construction of raw-water intake (2,512 m3), service 
and distribution pipelines (2,297); access road and ground leveling to build the water 
treatment station about 8,654.45 m3; some of which are not reused will be collected at 
material stockpiling (area of 1000 m2 temporarily acquired during construction). The transfer 
of earthwork and soil causes dust and gas emission concentration in a short time, the scale 
of impact is not large, according to the calculation of dust concentration generated 0.259 mg 
/m3 lower than 1.12 times QCVN 05: 2013 / BTNMT. Means of used construction machines 
generate major emissions: CO, SO2, NO2 and dust exceeding the value allow 52,95 mg/l; 
19,84 mg/l; 45,82 mg/l and 12,72 mg/l affecting workers directly involved in labor at the 
construction site, people in the project area, schools, People's Committees ... Common 
diseases are respiratory, neurological and hearing disorders...., some of excavation soil are 
not reused, will be collected at material stockpiling yards. The level of impact assessed as 
medium can be mitigated during construction. 

93. Mitigation measures: Part of the amount of excavated soil is reused for backfill of 
the pipeline system. The excessive volume can be reused for the construction of water 
treatment plant and access road, if needed, or provided to local people for their demand. A 
small volume of excessive soil during construction treatment station, raw material pipe, 
distribution and service pipeline of 03 communes/town (4897 m3) will be transported to the 
disposal site according to the agreement between the Construction Contractors and local 
authority of Phuong Linh commune. 

3. Impacts on ambient air quality, noise and vibration  

94. Impacts: The air quality of the project area is affected by earthworks, cement 
transportation, construction concrete, rock and construction additives are estimated 19,956 
m3 The earthwork, material transportation, excess spoil transportation, and construction 
activities will generate dust, exhaust fumes (NOx SOx, CO2...) respective emission with 14 
mg/s; 50,3 mg/s; 21,8 mg/s; 58,1 mg/s. Noise and vibration generated from 
equipment/vehicles, drilling and concrete mixing may cause respiratory and hearing 
problems for people living around, especially villagers in Na Phai, Deo Giang, Chi Quang B 
and Na Mon in Phuong Linh commune, and villagers in Khuoi Xa, Na Phat, Cooc Bay, Quan 
Lang, Na Lau, Ban Moi, Bac Keo, Bo Deng, Phieng Mon in Tu Tri commune, Phu Thong 
town. The work item is not much, the construction period focuses on 24 months, the impact 
level is assessed as average. Contractors minimize these impacts during construction. 

95. Mitigation measures: Periodically spray water at construction sites; cover material 
truck bodies; limit transportation through residential areas at night; equipment to reduce 
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noise and emissions on vehicles are required; speed sign boards must be located at NH31, 
NH4B intersections. 

Using low noise-generating equipment such as power generators, hydraulics, noise 
reduction assistants. Construction equipment must not be located near the residential area of 
Phu Thuong town, Phuong Linh and Tu tri communes. 

Limited use of equipment with high vibration from 8am to 5pm. Dividing time in 
multiple areas to reduce vibration intensity. Use the equipment and tools available with the 
least vibration according to the manufacturer's specifications, or provide shock absorbers 
and operating manuals for the safety of the vibration. Maintain equipment/tools according to 
the manufacturer's specifications. 

4. Generation of solid waste 

96. Impacts: In the construction phase, there will be: (i) A volume of domestic solid waste 
like waste bags (plastic bags, paper boxes), bottles (plastic bottles, glass bottles) of about 50 
kg/day; (ii) solid waste from site clearance for water treatment plan (1000 m2 public land, 590 
m2 of crops and trees), concrete demolition is estimated 2,474 m3; (iii) unsuitable materials 
from installation of transmission pipeline. The amount of domestic waste, if it is not 
thoroughly collected and treated, will cause terrible odor, water, soil pollution, and destroy 
the regional beauty and environmental landscape. It also facilitates zymoma to develop 
causing the risk of disease transmission to workers’ health on site. The volume of 
construction solid waste is not much, the construction contractor will transport to the disposal 
site of Phuong Linh commune (according to the agreement between Project Management 
Unit and local government). 

97. Mitigation measures: 

Domestic solid waste: The construction standard, QCVN 07:2010/BXD, must be 
complied, specifically: i) The capacity of the trash must be 100 liters and not exceed 1m3; ii) 
trashes must be covered with lids; iii) each trash must be arranged every 100m; iv) waste is 
not be left for more than 24 hours in a trash; and v) trashes must be cleaned daily. The 
Project Owner will sign contracts with regional waste collection units on the collection and 
transportation of solid waste and sent to treatment in accordance with the current regulations 
with a frequency of at least 01 time/day. 

Construction waste will be stored temporarily at construction site before moving to 
waste treatment area, Contractors must ensure the following: i) Keep a safe distance of 250 
m from water source of Vi Huong stream at west of Phu Thong town; ii) keep a safe distance 
of 200 m with sensitive residential areas; iii) fully covered for storage areas during rainy days; 
and v) temporary storage area will not be at construction site for more than 48 hours. 

5. Generation of hazardous waste 

98. Impacts: Hazardous waste is mainly paint, waste oil, rags, waste batteries, waste 
containing alkaline or acid/alkaline. This type of waste will be harmful to the environment if it 
is not collected and controlled strictly. 

99. Mitigation measures. The Project Owner will request the Contractors to take the 
following measures to control impacts of hazardous wastes: (i) Collection of 100% rags with 
grease by using 150 liter hazardous waste containers (sealed plastic containers with lids, 
placed in separate locations, away from the workers' resting areas and kitchens, this area is 
claimed by father roof cover to avoid garbage leakage when it rains) located on site; (ii) 
provision of two 100-200 litter tanks in each repairing area of machinery and equipment to 
collect all waste oil and grease; (iii) do not burn oil-contaminated waste, rags in the 
construction site, residential areas; (iv) restriction of on-site repairs (except the event of an 
incident); overhaul repairs must be made at the repair garage in the area; (v) waste oils must 
be collected and stored in waterproof ground and treated by the companies which are 
specialized in the disposal of hazardous waste; (vi) collection, transportation and disposal of 
hazardous waste are carried out by the specialized companies and in compliance with 
Circular No.36/2015/TT-BTNMT (dated 30 June 2015) on hazardous waste management. 
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Contractors must keep records/log books of hazardous waste incurred during the subproject 
implementation, treatment process, transporting hazardous waste… (e.g., who treat? 
Transport from where to where? What is the date of transportation? Responsibilities?). 

6. Impacts on local transport 

100. Impacts: Trucks will work on local roads and access roads as NH3, PR258, inter-
commune roads during the construction period of 24 months to transport construction 
materials and wastes, which may interfere the traffic. Overloading (over the infrastructure 
capacity) may degrade existing local infrastructure as roads, bridges and culverts and cause 
traffic congestion in crowded areas. In addition, the transmission pipelines installed along 
local roads will narrow the carriageways of vehicles and may affect local traffic like traffic 
jams, accidents, and slow speeds. Concentrated impact (3-6 months), focusing mainly on the 
construction of raw water pipelines and the process of transport materials to build water 
treatment stations. The impact level is assessed as medium, which can be mitigated during 
the contractor's construction phase. 

101. Mitigation measures: In order to minimize disturbance to local people, contractors 
must receive the consents of local authorities and people in using transport routes. There 
must be emergency response plans in case of incidents. Restore the status of existing roads 
and infrastructure after the construction completes and compensate for damages (if any). All 
public buildings will be restored to their original state before construction acceptance is 
completed. 

7. Unsafety risks of local people and construction workers 

102. Impacts: The earthworks and heavy machinery-related activities may pose a risk of 
accidents to local people and workers. Transporting construction material on existing roads 
may pose a risk of traffic unsafety and affect houses and other works along roads, especially 
on the residential areas along the village roads of Na Phai, Deo Giang, Chi Quang B, Na Mon- 
Phuong Linh commune, and village roads of Khuoi Xa, Na Phat, Cooc Bay, Quan Lang, Na 
Lau, Ban Moi, Bac Keo, Bo Dang, Phieng Mon, in Tu Tri and Phu communes and Phu Thong 
town. 

103. Mitigation measures: The contractors will (i) conduct training workers on safety, 
roles and responsibilities, environment safety and sanitation practices (ii) establish rules on 
labor safety, (iii) ensure that drivers are trained and licensed (iv) all construction sites are 
fenced; and (v) regulate responsibilities for supervisors to ensure all safety rules are 
followed. 

8. Degradation of surface water quality 

104. Impacts: The water quality of Khuoi Tau lake may be degraded by organic pollution, 
grease, washed-away silt, chemicals used in construction and sanitary waste from worker 
camps. 

It is expected that in the construction phase, Construction Contractors will employ 
about 100 regular workers on site. The amount of waste water is estimated at 8.5m3/day. The 
main pollutants in domestic wastewater include: sediment, suspended solids (SS), organic 
compounds (BOD/COD), nutrients (N, P), and Zymoma (Coliform, E.Coli). Untreated waste 
water contains much higher pollutant concentration than in the standard, QCVN 
14:2008/BTNMT (Column B), particularly: BOD5 is 12.71 times higher; SS is 17.06 times 
higher; nitrogen is 2.82 times higher; phosphorus is 4.71 times than that in QCVN. Without 
construction and installation of sewage collection and treatment system, the daily amount of 
pollutants shall be discharged into the environment. This is a significant source of pollution, 
which directly affects the living environment of workers and local people around the 
subproject area, causes epidemics, and directly impacts on the groundwater and surface 
water. 

105. Mitigation measures: To mitigate negative impacts, Contractors will take the 
following measures: (i) collection, transportation, recycle and treatment of waste from 
construction works and workers’ living activities; (ii) The areas used for washing vehicles and 
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equipment must not be near water sources to avoid the leak of waste, sediment, soil and oil 
that contaminate water; (iii) Solid wastes, which fall into Vi Huong stream, Khuoi Tau lake 
and other water sources in communes/town, agricultural areas, and public areas shall be 
treated and collected; (iv) Earthwork activities will be planned to avoid rains with the aim to 
minimize materials washed away into water bodies; (v) Collecting, storing, transporting and 
treating hazardous wastes e.g. lubricants, petrol, paints and other toxics must comply with 
the provisions of Circular No.36/2015/TT-BTNMT on hazardous waste management. 
Hazardous waste must be classified, stored in sealed, labeled, well-ventilated plastic 
containers and separated from constructing sites, surface water sources, water supply and 
ecologically and culturally sensitive areas. 

9. Socio-economic impacts due to concentration of workers 

106. Impacts: During the construction phase, the concentration of construction machinery 
and equipment, and about 100 workers on the construction sites will cause certain 
disturbances, namely: (i) Increase of consumption demand of regional goods such as foods 
and domestic amenities; (ii) the risk of disease transmission due to the concentration of large 
number of workers will increase the risk of social evils (gambling, theft, drug addiction, 
prostitution...), and spreading epidemics through water (cholera, dysentery, typhoid, 
diarrhea) or via intermediaries (malaria, hemorrhage...) as well as social diseases 
(gonorrhea, syphilis, HIV...), affecting local public health, workers and employees working at 
construction sites...; (iii) impacts on health of construction workers and local people are also 
relating to noise, vibration, domestic wastewater, labor accidents, traffic accidents which are 
likely to occur; (iv) in addition to the above negative impacts, during this phase, there are 
positive impacts such as increase of the demand for foods and construction materials which 
will contribute to promoting local trading of foods and construction material. The employment 
of local workers also solves the need for temporary jobs. 

107. Mitigation measures: (i) Make full employment of local labor resource, for workers 
from other provinces, the contractors will register their temporary residence with local 
authorities. The contractors must train and educate workers on how to protect environment 
and respect local cultures, religions and beliefs; install project information signboards at 
construction sites, which clearly announce full name and contact telephone number of the 
Site Chief Commander in order that people can contact if they have petitions or complaints; 
(ii) Collaborate with local authorities, including the local fatherland fronts and women's unions 
to propagate workers to understand social evils, prostitution, epidemics and HIV affection in 
the region; ensure workers’ health working on site; check workers’ health every 6 months 
and comply with the obligations to employees and workers such as health insurance, social 
insurance and body insurance..; (iii) fully equip labor protection equipment for workers; locate 
workers’ camps away from residential areas and water bodies; workers’ camps must be 
located near the subproject construction sites, on vacant land, and not near the intersections 
with rural and access roads, business and trading areas; ensure adequate workers’ living 
areas and waste treatment facilities such as latrines and dustbins. At workers’ camps, 
portable toilets must be arranged to collect domestic wastewater. 

10. Impact from reinstatement of site incompletely 

108. Impacts: When the construction work is completed, uncollected waste or abandoned 
borrow pits likely cause potential hazards to people as well as soil. Worker camp sites that 
do not clean up causing impact on the soil and water environment from waste and domestic 
wastewater of construction worker; hazardous waste storage area. The small impact level, 
the contractor needs to clean up before handing over the land to communes/town People’s 
Committee.  

109. Mitigation measures: The construction site must be cleaned before completion and 
land handover. Contractors shall return the site used for building worker camps, repair and 
rehabilitate damaged roads due to material transportation. 

F. Potential impacts and mitigation measures in the operation phase 

1. Risks of raw-water pollution and water supply pipeline leakage 
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110. Impacts: The water source from Khuoi Tau Lake may be polluted due to the cultivation 
and animal waste around the water intake area where water will be pumped into the treatment 
station, increasing turbidity and pollutants into raw-water. Treated water may be contaminated 
because the water treatment station system is broken or the operation is not suitable as 
inappropriate chemical dosage. Water pipes may be broken. Pipelines may be in poor quality, 
pipeline blockage, and water supply valves stop. These reasons will result water loss and 
pollution. 

111. Mitigation measures: The Management Unit that manages the water supply works 
will fence around the raw-water intake location to avoid animal encroachment and animal 
waste; install signboards in the raw-water intake area. In addition, the Management Unit 
must appoint staff to regularly check, maintain and repair pipelines of raw-water and waste 
water treatment station to ensure that the water quality and quantity is sufficient. The 
Management Unit in collaboration with the local authorities of Bach Thong district will devise 
measures such as information dissemination and propaganda to raise people's awareness of 
the importance of the water source protection. Also, inform people about water leaks. There 
is a contingency plan for water supply in case of interruption of water supply service due to 
quality problems of the supply water. 

2. Chemical leakage 

112. Impact: During the operation phase, chlorine, Ca(OH)2, aluminum and manganese 
will be used as chemicals. Without safe storage and transportation, these chemicals may be 
exposed to the environment or explosive or on fire due to the reaction of a mixture of 
chemicals. 

113. Mitigation measures: It is necessary to provide measuring equipment to control the 
amount of chemicals used and ensure that chemicals are used for processing without 
excess. In addition, the quality of treated water will be checked every month, to assess the 
residue of chemicals in water. Installation of signboards in the treatment stations on the 
implementation of safety measures, chemical management. There is a quick response 
mechanism for hazardous chemical spills, trained staff, protective equipment, and supporting 
items. 

3. The risk of interruption of water supply 

144. Impact: During operation, there may be interruption of water supply due to broken 
water pipeline, poor quality of pipe, and block of pipe, water supply valve stops working. 

145. Mitigation measures: Warning for leaks, informing people of leaks. A backup plan 
for water supply in case of interruption due to quality problems of the supplying water is 
required 

4. The impact of WTP’s sludge 

146. Impact: Solid waste (sludge...) from water treatment plant can affect the air 
environment (unpleasant odors), water, land and landscape if not collected and treated 
periodically. 

147. Mitigation measures:  

-  The principle of sludge treatment is not discharging sludge into the environment.  

- All treatment products will be recovered or transported to disposal sites specified by the 
Law on Environmental Protection, while recovering the amount of clean water. 

Based on the FS report, the sludge treatment technology includes the following stages: 

- Washing water for settling and filtering processes is conveyed into the filter tank to treat 
and meet Standard QCVN 08: 2015/BTNMT National Technical Regulation on Surface 
Water Quality, Column A1. The solid waste in the recovery tank is taken to sludge drying 
yards and re-circulate water to saving water resources. 

- Dehydration of sludge 
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+ The sludge dewatering further reduces the water in the sludge. 

+ The typical sludge dewatering process is naturally drying. The bottom of sludge drying 
yards are soaked to dewater, the surrounding are embankments. Sludge is brought to 
drying yards for each stage and spread into layers. 

- Bach Thong Water Supply and Production Enterprise, under Bac Kan Water Supply 
and Sewerage Company Limited coordinate with the functional unit in the district or 
province collecting and transport WTP’s sludge periodically. 

- Bach Thong Water Supply and Production Enterprise have to regularly check the 
system to promptly repair the damage. 

VII. INFORMATION DISCLOSURE, CONSULTATION, AND PARTICIPATION 

A. Consultation objective 

148. The public consultation with the participation of local authorities, affected people, 
beneficiaries of the subproject as prepared in this IEE is to provide necessary information to 
better understand the subproject, effects of subproject implementation, and possible mitigation 
measures for the subproject. According to Circular No.27/2015/TT-BTNMT, the public 
consultation is not required for the water supply subprojects capable of 1,300 m3/day, which is 
lower than the required EIA threshold of 50,000 m3/day. However, according to the ADB's SPS 
(2009), Cat.B sub-projects require community consultations, including the following aspects: 

- Brief description of the subproject works; 

- Summary of subproject objectives, negative and positive environmental impacts 
during the design, construction and operation phases;  

- Encourage the community participation in identifying the subproject's environmental 
impacts. 

- Gather information on the needs and responses of local people and authorities about 
the subproject development and make proposals to mitigate the subproject's 
environmental impacts or to consider adjustments during the technical design. 

B. Consultation and information dissemination method 

149. The methods for the community dissemination and consultation include the rapid 
assessment and the stakeholder participation as follows: 

-  In-depth interview (face-to-face interview): organize meetings, workshops and 
discussions with local authorities, including interviews via telephones for information). 
At the commune level, the participants are usually chairmen, vice chairmen, and 
cadastral officers; 

-  Information is obtained through questionnaires (social-economic survey); 

- The public consultation meetings in 03 communes in Bach Thong district were 
organized in 1/2018, with the presence of 118 people. Phu Thong town includes 07 
people (6 men accounting for 85.71% and 01 female accounting for 14.29%); Phuong 
Linh commune includes 56 people (42 men accounting for 75% and 14 females 
accounting for 25%); and Tu Tri commune includes 55 people (36 males accounting 
for 65.45% and 19 females accounting for 34.55%, participating in the public 
consultation meetings. In addition, there are representatives of local mass 
organizations as Women's Unions, Farmers’ Unions, Veterans' Unions and affected 
households. The summary of participants in the public consultation is shown in the 
following table. 

Table 12: Summary of participants in the public consultation  

Places 
Community consultation 

Total 
Male % Female % 
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Phuong Linh Commune 
People's Committee  

42 75 14 25 56 

Tu Tri Commune People's 
Committee 

36 65.45 19 34.55 55 

Phu Thong Town People's 
Committee 

6 85.71 1 14.29 7 

Total 84 71,18 34 28,81 118 

150. Bac Kan PMU shall be responsibility for public consultation in the process of the 
construction, but will be supported the Loan Implementation Support Consultant. Affected 
community of 03 communes/town (Phuong Linh and Tu Tri communes, Phu Thong town) will 
be participated in and surveyed by sit survey in sensitive areas, interviews and public 
consultation in stages (construction and operation phase) according to the following table: 

Table 13: Community consultation plan 

Organizers Type Frequency Contents Participants  

Construction phase 

Contractor Public 
Consultation 

Prior to start of 
construction 
works; quarterly 
thereafter 

Presentation of planned 
activities and schedule; 
anticipated impacts and 
mitigation measures; 
grievance redress 
mechanism (GRM) 

Potentially affected 
households, 
representatives of 
local authorities 

PMU, LISC Public 
meetings & 
site visits and 
informal 
interviews 

Once before 
construction 
commences 
(public meetings) 
and quarter 
periodically 
thereafter during 
construction 

Presentation of planned 
activities and schedule; 
anticipated impacts and 
mitigation measures; 
grievance redress 
mechanism (GRM) 

Potentially affected 
households, 
representatives of 
local authorities 

PM, LISC Expert 
workshop 

As needed, 
based on public 
consultation 

Comments and 
suggestions on mitigation 
measures, public opinion 

Experts of various 
sectors 

LISC Public 
opinion 
survey 

Once at midterm 
review (MTR) 
stage 

Public satisfaction with 
EMP implementation 

Potentially affected 
households, 
representatives of 
local authorities 

Operation phase 

PMU, LISC Public 
consultation 
and site visits 

Once at the first 
year 

Efficiency of impact 
mitigation measure during 
the operation stage, 
comments and 
suggestions 

Potentially affected 
households, 
representatives of 
local authorities 

LISC, PMU Public 
satisfaction 
survey 

Once for physical 
cultural resources 
(PCR) 

Public satisfaction with 
EMP implementation 
Comments and 
suggestions 

Potentially affected 
households, 
representatives of 
local authorities 

C. Consultation process 

151. The consulting agency collaborated with local authorities to hold consultations with 
the stakeholders. The consultation is conducted with the survey on environmental conditions 
along the water intake pipeline, water treatment station, technical infrastructure, and water 
supply pipeline. 
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152. The main content of the public consultation is to provide information on the water 
supply system in Bach Thong district, Bac Kan province as follows: 

- Subproject background and work-items. 

- ADB and Government’s information and requirements on environmental protection 
and management. 

- Introduce technical options for the work-items in local areas. 

- Collect information about status quo of local environmental conditions.  

- Receive support of local authorities and local community to avoid cost and time for 
grievance redress mechanism. 

- Summarize social – environmental mitigation measure. 

- Discuss and comment on environmental impacts and mitigation measures. 

- Explanation by the Project Owner and Consultant. 

D. Public consultation results 

153. The results of public consultation are presented in the table below. In general, all 
stakeholders support the subproject implementation. 

Table 14: Feedbacks in the public consultation meetings 

Communes/town 
Comments of communes/town 

People Committee and local 
community 

Feedback of PMU and consultant 
environment 

Phu Thong Town 

- Most of local people want the 
subproject to be soon carried out 
and completed. 

- The quality of lake water can be 
polluted organically from cattle 
grazing activities and waste 
pollution from construction activities. 

- A mechanism is needed to ensure 
benefits of all affected households. 

 

- Water supply for the treatment plant is 
taken from Khuoi Tau lake. It will be 
treated before distribution to households. 
- The contractor will manage solid waste 
during construction. Equipment and 
vehicles washing areas  are not located 
near water sources to avoid dumping 
contaminated oil, mud, soil into water. 
- In case of large volume of earthworks, 
the PMU will inform local people for reuse 
of soil. 

Tu Tri commune 

- There are not enough water for 
households in communes/town 
because poor water quality (turbid 
water in rainy season and dry 
season without water) 

- The pipe system is broken, need to 
be upgraded and repaired. 

- Mr. Luan Long Khanh (Vice-
chairman of the commune): the 
project will affect the land of 
households, need adequate 
compensation measures. 

- Recording the comments of the 
authorities as well as people in the 
commune. 

- Construction of pipelines and treatment 
stations will improve hygienic water 
supply conditions, 

- Coordinate with functional agencies to 
construct appropriate compensation 
plans for people. 

Phuong Linh 
commune 

- People want the subproject of clean 
water supply to be soon carried out 
and completed. 

- The subproject should prioritize jobs 
for local people during construction. 

- Proposing the construction units 
should take measures to protect the 
environment and return the site after 
the construction is completed. 

- This subproject will provide local people 
with employment and income 
opportunities, and will establish a 
coordination mechanism between the 
Contractors and the CPCs in the project. 

- The construction policies have been 
developed to address this concern (RP 
report). 

- The Project Owner will coordinate with 
the functional agencies in appropriate 
compensation plan in accordance with 
the laws. 
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154. The IEE and EMP reports will be posted at the CPC offices and on the ADB’s 
website.  Bac Kan BIIG1 - PMU will be responsible for publishing the translation versions at 
the Commune People's Committees. 

  

- The construction units will implement the 
mitigation measures in accordance with 
the Law on Environmental Protection. 
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VIII. GRIEVANCE REDRESS MECHANISM 

A. Purpose of the mechanism 

155. The Grievance Redress Mechanism provides an option to address concerns and 
grievances quickly through an open process to ensure that affected people and communities 
can exchange their dissatisfaction points about the activities of the subproject and their 
complaints can be resolved in time. The grievance redress mechanism is part of the IEE. The 
main objectives of the mechanism is to: 

- Ensure disclosure of project information timely; 

- Provide a clear and transparent mechanism for the parties; 

- Ensure quick redress of concerns and problems at the lowest level if possible; 

- Timely compensate justified damages and losses;  

- Ensure trust for the community and relevant leaders; 

- Quickly and transparently address opinions of local people in accordance with the 
laws and regulations, especially for those who are affected by the subproject. 

B. Subproject GRM redress process 

156. Bac Kan PMU will establish a Grievance Redress Unit (GRU) which includes one 
environmental staff, one resettlement staff, one administration staff, one representative from 
local authority and some representatives from community. The GRU should have at least 
one female member. The GRU will ensure that the grievance redress procedure is 
accessible to the community (including vulnerable group). Information such as: names of 
GRU’s members, email and website address will be disclosed at PMU’s head office, camp 
office and notification boards at subproject ward/commune people’s committees. 

157. The GRU will: (i) receive all complaints from people seeking access to the GRM and 
promptly acknowledge them (within 5 working days); (ii) register the complaints; (iii) 
determine eligibility of a complaint; (iv) screen and forward the complaint to contractors if 
required; (v) coordinate and monitor activities by contractors; (vi) track and record all actions 
taken by the GRC, (vi) provide information and feedback to W/CPC and complainants, (vii) 
maintain a complaint registration and tracking system.  

Stage 1: Access to the GRM. 

158. If a concern arises, the complainant will make his/her complaint known to the 
Ward/Commune People’s Committee (W/CPC) or to the grievance redress unit (GRU). 
Complaints can also be sent directly to the contractor through the hotline number provided 
for construction related matters such as noise, dust and other emergency matters which 
require immediate action. Contractors are required to report back to the GRU as well as the 
Construction Supervision Consultant on complaints received and resolved. For more 
complex construction matters, the GRU will forward the complaint to the contractors with 
recommendations for action. 

Stage 2: Submission and Registration. 

159. The W/CPC or complainant will submit a written or verbal complaint to the GRU. The 
GRU will register the complaint. The GRU will register the complaint in the grievance registry 
and issue an acknowledgement of receipt within 5 working days of the complaint with 
information on when a decision will be made regarding the complaint. The GRU will handle 
all questions and queries of project related activities. 

Stage 3: Determine Eligibility. 

160. The GRU will determine whether the complaint is eligible for the grievance 
mechanism. A screening procedure based on simple eligibility criteria will be established for 
the GRU. Criteria include: (i) the complainant is directly affected by the project; (ii) in case of 
representation, the complainant has a valid representation authorization; (iii) the complaint 
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relates to environmental or social safeguards aspects of the project. If the complaint is 
deemed negligible, the complainant is informed of the decision and the reasons for 
ineligibility. A response on the eligibility shall be given to the complainant within 10 working 
days after receipt of the complaint. 

Stage 4: Assessment and Decision on Action. 

161. If the complaint is eligible, the GRU will inform the complainant within 10 working 
days after receipt of the complaint that his/her complaint is eligible, including indication of the 
grievance assessment process and timeframe. The GRU, with support of relevant 
authorities, will conduct an assessment and gather information about the complaint and key 
issues and concerns to determine how the complaint might be resolved. The W/CPC and 
community members will participate in the assessment as necessary. If outside experts or 
technical information is needed, the GRU may seek such guidance and may request all 
parties concerned to participate in the GRM process. The decision on the solution will be by 
the PPC. The GRU will develop an action plan and identify responsibilities for the plan. This 
action plan will be reported directly to the complainant and/or W/CPC through the GRU. The 
response shall not be submitted later than 30 days after receipt of the complaint. If this 
timeframe cannot be ensured, the complainant shall be informed accordingly prior to the 
deadline of 30 days. 

Stage 5: Implementation of Actions. 

162. Implementation of the action plan commences with close collaboration of relevant 
project stakeholders depending on the type of complaint. 

Stage 6: Monitoring and Reporting on Implementation. 

163. The GRU will monitor the implementation of actions and record. As part of the 
monitoring process, the GRU will consult the relevant project stakeholders, as needed. The 
monitoring time frame will be complaint-specific depending on the implementation of the 
actions. 

Stage 7: Closure of the Complaint. 

164. When complaint redress and monitoring is completed, the GRU will prepare a final 
report which is shared with the complainant and W/CPC, and filed. The complainant will 
confirm completion of the actions and agree to the closure of the complaint. The grievance 
dossier is closed and filed in the project archive. 

1. Complaint Monitoring and Evaluation 

165. All grievances, concerns and complaints received will be entered into a complaint 
tracking system that will allow complaints to be tracked and monitored with sufficient details. 
Monitoring information will include the following data organized by type and location: 

- number and type of complaints received 

- number and % of complaints that have reached agreement 

- number and % of complaints that have been resolved 

- number and % of complaints that are unresolved 

166. The GRU will review the data on a quarterly basis to evaluate the functionality of the 
system, as well as to note the following: 

- Failures to follow GRM procedures 

- Delays in complaint resolution, particularly those that can affect 
project construction 

- Most frequent types of grievances and complaints 

- Location(s) producing the most grievances and complaint 

167. If the complainant can also follow the procedures for compliants based on the Law on 
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compliants (2011) as below 

168. The Project Management Unit (PMU) will be involved at all phases of the grievance 
redress process and will be responsible for recording all resolved complaints under the 
Grievance Redress Mechanism and solutions to complains. 

169. There are four stages for resolving complaints: 

Stage 1: If households or individuals have any complaints, they can file written or verbal 
complaints with representative of the CPC – Community Supervisory Board (usually vice 
chairmen of town/commune). The CPC will work with the PMU to resolve complaints. A 
representative of the PMU will answer the complainants in writing. A functional department of 
Bach Thong district People's Committee will work separately with the affected households 
that have complaints and will resolve them within 30-60 days of receiving complaints, 
however, depending on the regional characteristics and complexity of the terrain, and 
outlying and remote areas, the settlement time will be appropriately. The CPC Secretariat is 
responsible for documenting and achieving all complaints that they handle. 

Stage 2: If after 30 days or 45 days (in remote areas), the complainants do not receive 
responses from the CPC, or if they are not satisfied with the decisions to their complaints, 
they can submit their complaints in writing to any member of the District People's Committee 
(DPC). The District People's Committee, in turn, responds to the complaints within 30 days or 
as max as 70 days to settle after receiving the complaints, however, depending on whether 
the cases are complicated or in remote areas, the settlement time will be appropriately. The 
DPC is responsible for documenting and achieving all complaints and remedial option, and 
will notify the District Resettlement Committee (DRC) of all implementation decisions. The 
DRC is responsible for supporting the DPC to resolve complaints. The DPC must ensure that 
the complainants are informed of the decisions relating to their complaints. 

Stage 3: If after 30 days or 45 days (in remote areas), the complainants do not receive 
responses from the DPC, or if they are not satisfied with the decisions to their complaints, 
they can submit their complaints in writing to any member of the Province People's 
Committee (PPC). The PPC, in turn, responds to the complaints within 30 days or as max as 
70 days to settle after receiving the complaints, however, depending on whether the cases 
are complicated or in remote areas, the settlement time will be appropriately. 

Stage 4: If all attempts to resolve disputes by the complaint procedure has not been resolved 
or unsatisfactory, after a thirty-day period, the complainants are able to bring their cases to 
the Court. The decisions of the Court are mandatory for all parties. 
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Figure  9: The stages of Grievance Redress Mechanism 
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IX. ENVIRONMENTAL MANAGEMENT PLAN 

A. Implementation plan 

170. Bac Kan PMU will recruit an Environmental Safeguard Specialist (ESS) of LIC to 
support the project implementation in the province. The ESS will support the PMU to update 
the Environmental Management Plan and also monitor the compliance of the Contractors 
during the construction process. The ESS will also be responsible for training and capacity 
building on EMP implementation. 

171. The PMU will engage the CSC to monitor and supervise the subproject works in 
general as well as the environment in particular. The CSC will ensure that the Contractors 
comply with the regulations of the subproject. 

Table 15: Responsibilities for EMP implementation 

Agencies Responsibilities 

Bac Kan PMU under DPI - Ensure that all EMP regulations are strictly implemented in various 
phases of the project (design/pre-construction, construction and 
operation) to mitigate environmental impacts to an acceptable levels. 

- Monitor the implementation of EMP (mitigation and monitoring 
measures) with the assistance of CSC and ESP. 

- Ensure that the implementation of the infrastructure subproject will 
comply with the principles and requirements of ADB's environmental 
policy and environmental protection policy (SPS 2009). 

- In the duration of the subproject, commit and retain full-time staff in the 
PMU to work as an environmental and safety officer to supervise the 
implementation of EMP.  

- Ensure environmental mitigation and protection measures in EMP are 
incorporated into the detailed design.  

- With the support of ESS, update the EMP to suit any changes within 
the scope of the subproject or any unanticipated impact arises. 

- Obtain  necessary  environmental  approval(s)  from  DONRE  prior  to  

award  of  civil works contract 

- Include  updated  EMP of the project  in  the  bid  and  contract  

documents  for  civil works  

- Establish an environmental grievance redress mechanism, as 
described in  the  IEE, to  receive  and  facilitate  resolution  of  affected  
peoples'  concerns, complaints, and grievances about the Subproject's 
environmental performance with the support of ESS; prepare annual 
environmental monitoring reports for submission to ADB. 

- Based on the results of EMP monitoring, identify environmental 
corrective actions and prepare a corrective action plan, as necessary, 
for submission to ADB. 

Environmental Safeguard 
Officer (ESO) under PMU 

- Support to PMU staff for EMP implementation. 

-  Work  closely with  the ESS  for supervision  and monitoring  of EMP  
implementation and preparation of EMP monitoring report. 

Environmental Safeguard 
Specialist (ESS) under LIC 

- Update EMP to match with the final detailed drawings of the 
subproject; 
- Ensure that mitigation measures and environment protection are 
determined in EMP in design phase and integrated in detailed design.  
- Support the PMU to ensure that mitigation measures are included in 
the IEE and EMP and integrated into the contract with Contractor. 
- In the detailed design phase, collect baseline environmental data (air, 
noise, vibration, surface water quality) as described in the EMP. 
- Implement all mitigation and monitoring measures in project phases 
(pre-construction, construction and operation). 
- Work with the PMU to carry out any additional environmental impact 
assessment in construction time as required in EMP (e.g. new 
preparation or addition of EIA in case of changes causing negative 
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Agencies Responsibilities 

impacts outside the scope of IEE prepared in loan process.) 
- Conduct capacity building of environmental management for PMU as 
described in the IEE and EMP. 

- Coordinate with national and international specialists to implement 
Decisions in EMP. Through specialists, the ESS shall: (i) Implement the 
tasks of the ESS in timely manner as guided in the EMP; (ii) the PMU will 
be guided on environment according to the guidelines in IEE/EMP; (iii) 
guide the workers on EMP regulations, (iv) regular monitoring according 
to the schedule set in EMP will be conducted by the Contractor; (v) 
Require measures for quality of surface water/underground water, air, 
noise, vibration and (vi) Prepare and submit to ADB baseline 
environmental reports and semi-annual environmental monitoring report 
in compliance with guidelines in EMP. 

Construction Supervision 
Consultant (CSC) 

 

- Provide  the ESS  relevant  information as well as  full access  to  the  
subproject  site and all project-related  areas  (such as construction 
yards, worker camps, borrow pit and  quarry  areas,  crushing  plants,  
concrete  mixing  plants,..)  to  monitor Contractors'  implementation  of  
Contractor's EMP,  assess  environmental  impacts by on-going works  
and related  facilities;  supervise environmental and promoting effects 
and  guide workers to implement environmental protection works 
according to EMP. 

- Undertake  day-to-day  subproject  supervision  to  ensure  that 
Contractors  properly implement the EMP.   

- Orient workers about the implementation of EMP, measures to ensure 
labor safety and health. 

- Report to the PMU about occupational accidents, diseases and 
incidents. 

- Regularly report the progress to the PMU, prepare reports on the status 
of EMP implementation of Contractors and health ,safety issues  

- Hire an environmental staff to ensure proper implementation 

Contractor - Recruit or appoint qualified individual to act as the Contractor's 
environmental officer to  ensure  compliance  with  environmental  
statutory  and  contractual  obligations  and proper implementation of 
the Subproject EMP. 

- During design phase, IEE/EMP should describe in detail about 
wastewater management and treatment plan. 

- Ensure full understanding of the EMP and resources required for its 
implementation when preparing the bid for the work. 

- Implement additional environmental mitigation measures, as 
necessary. 

Bach Thong Water Supply 
and Production Enterprise, 
under Bac Kan Water 
Supply and Sewerage 
Company Limited. 

- Responsible  for  operation  and  maintenance  of  water supply system 

- Implement the EMP monitoring during operation. 

Affected local authorities 
and community 

- Local authorities as administrative management units will be 
responsible for arranging management staffs/monitor subproject 
activities, ensuring the best safety during construction. 

- Local authorities will organize, create favorable conditions for 
implementation of democratic regulations, management of people 
through community monitoring team, establish monitoring regime for 
performance of environmental impact mitigation measures, labor 
safety, environmental sanitation and related issues. Activities of 
community representative groups and local authorities will be 
supported from consultants of Bac Kan PMU. 

Bac Kan Department of 
Natural Resources and 
Environment (DONRE) 

- Review and approve environmental assessment reports required by the 
Government. 

- Undertake monitoring of the subproject’s environmental performance 
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Agencies Responsibilities 

based on their mandate. 

 

 
 

 

Figure 10: Organization and environmental management system  

B. Environmental impact mitigation plan 

172. The mitigation measures to potential environmental impacts discussed in the above 
sections will be presented in detail in Table 16. It includes the responsibilities for managing 
time/schedule for implementing mitigation measures and monitoring. 

173. Table 16 also shows the largest mitigation measures during the construction 
preparation phase carried out by the ESS during the construction phase, and measures 
taken by the Contractors. During the operation phase, the Department of Agriculture and 
Rural Development will implement the monitoring requirements to minimize environmental 
issues identified in the EMP. To ensure the implementation of the mitigation measures during 
the construction phase, the EMP will be included in the contracts with the Contractors for civil 
works. The Contractors who complies with the procedures and technical guidelines of the 
environmental contract will be monitored regularly by the PMU with the support of CSC and 
the results will be reported annually to the ADB. 
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Table 16: Environmental impact mitigation plan 

Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

Design, pre-construction phase 

1. Land acquisition and resettlement 

- Impact on loss of land for 
production, daily life and agriculture 
(crops, plant); 
- The subproject will acquire 5000-m2 
production forestland of 04 
households (02 HHs in Phuong Linh 
commune and 02 HHs in Phu Thong 
town). 
- Affecting people's lives, psychology 
and livelihoods 

Control impacts of 
land acquisition 
and resettlement 

- Affected people will be informed about the 
implementation. 

- Monitor the compensation process to 
ensure the compliance with the resettlement 
and land acquisition report. 

- With 5000 m2 of production forest land to 
be acquired shall be compensated by the 
existing rate (solutions on loan) or Bac Kan 
PMU will implement afforestation/ 
reforestation as defined in article 21, the Law 
on forestry 2017. 

Subproject area 
in 03 
communes/town 
(Phuong Linh 
and Tu Tri 
communes, Phu 
Thong town) 

Before 
starting 
construction 

PMU Included in the 
operating 
budget of PMU 

2. Impact of slope terrain 

- Affecting the ability to drain water by 
unstable slope; 

- Risk of landslide due to poor 
weather conditions 

Ensure the 
stability of the 
slope to meet the 
gravity of raw-
water pipelines 
from upstream 
Place the pipeline 
where geology is 
stable. 

-Carefully design the access road to the 
treatment station, reducing the number of 
necessary cuts on the design route of the 
raw-water pipelines that pass through; 
- Provide the maintainability on the slope; 
- Evaluate the slope technique to be cut; 
design to maintains an appropriate outer layer 
structure; 
- Evaluate the hydrology to design raw-water 
pipelines on roads and culverts, including 
conducting gravity water when necessary; 
- Replant grass and shrubs. 

Construction 
site of raw water 
pipeline from 
Khuoi Tau lake 
to the treatment 
plant. 

 Before 
starting 
construction 

Design consultant Included in the 
consultant 
contract 

3. Demining of mines and explosives 

- Risk of explosion 

Ensure safety for 
workers and 
people in the area 

- Coordinate with a specialized military unit to 
inspect the demining of mines and explosives 
(UXO). 

- Get permits to confirm the safe construction 
site from UXO.   

Construction 
site of water 
supply pipeline, 
water treatment 
plant 

Before 
starting 
construction  
 

PMU Functional 
military unit 

Construction phase 

1. Impacts of removing trees that 
affects the landscape of the 
subproject area. 

- Reducing plant cover, reducing 
biodiversity in construction area of 
water treatment station and raw water 
pipeline; 
- Erosion, washing surface when 
heavy rain; 

To avoid 
minimizing to 
plants and 
animals 

- Clean biomass by manual methods (using 
saws, knives, rake ...) without using the Motor 
vehicles such as bulldozers or excavators. 
Therefore, the process of cutting down trees 
does not generate dust and exhaust gas. 

- Compensation for crops and trees according 
to the regulations of the Resettlement and 
Ethnic Minorities Development Plan (REMDP) 

- Information for the People’s Committee of 

Water treatment 
plant area at 
Phu Thong 
town, along the 
route to the 
water treatment 
plant 

In about 
from first 
one to two 
months of 
the 
construction 
phase 

CPC, contractor Included in the 
contractor 
contracts 
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Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

- Increasing air pollution by using 
mechanical machinery 

Communes/town (Phuong Linh and Tu Tri 
communes, Phu Thong town) in Bach Thong 
district about the time and the progress of the 
construction, the subproject scope as well as 
the location of the worker camps and the 
material yards. 

- The PMU along with environmental officers 
will closely monitor grubbing and tree cutting 
and keep an eye on protection of other plants 
and vegetation. 

2. Generation of surplus excavation 
soil needing to be disposed 

Causing dust, emissions during the 
main transport process: CO, SO2, 
NOx ... affecting workers at the 
construction site, people around the 
water treatment plant area, People's 
Committee, schools .... 

Reduce transport 
of spoil by reuse 
excavated soil to 
level and fill raw-
water intake 
culverts 

- Reuse excavated soil to level and fill raw-
water intake culverts; 

- A part of excess soil is used as filling 
material for the water treatment plant; 

- Unused soil will be transported to treatment 
dumpsites as agreed between the 
Construction Contractors and local authorities 
of Phuong Linh commune. 

Water treatment 
plant area at 
Phu Thong 
town, along the 
route to the 
water treatment 
plant 

In 
construction 
phase 

CPC, Contractors Included in the 
contractor 
contracts 

3. Dust, noise and vibration in the 
construction site 

Cause respiratory and hearing 
problems for people living around, 
especially villagers in Na Phai, Deo 
Giang, Chi Quang B and Na Mon in 
Phuong Linh commune, and villagers 
in Khuoi Xa, Na Phat, Cooc Bay, 
Quan Lang, Na Lau, Ban Moi, Bac 
Keo, Bo Deng, Phieng Mon in Tu Tri 
commune, Phu Thong town 

Minimize 
negative impacts 
from dust and 
noise caused by 
construction 
activities.   

- Spray water regularly at the construction 
site 

- Cover truck material bodies;  

- Construction of temporary fences/noise 
barriers near residential areas; installation of 
speed signs at NH31, 4B at the intersections 
with the works. 

- Limiting the use of equipment causing noise 
from 8am to 5pm. 

- Use of less noise-generating equipment that 
must not be located near the residential area 
of Phu Thuong town, Phuong Linh and Tu tri 
communes. 

Along the raw-
water pipeline, 
treatment 
station area of 
Phu Thong 
town, material 
transportation 
route 

In 
construction 
phase 

Contractors Included in the 
contractor 
contracts 

4. Generation solid waste  

The amount of domestic waste, if it is 
not thoroughly collected and treated, 
will cause terrible odor, water, soil 
pollution, and destroy the regional 
beauty and environmental landscape. 
It also facilitates zymoma to develop 
causing the risk of disease 
transmission to workers’ health on site 

Control excess 
solid waste from 
construction and 
living activities of 
workers 

- Arrange 100-liter domestic waste containers 
with lids at workers' camps. 

- Sign contracts with solid waste collection 
and transporting units with local authorities. 

- The storage of temporary construction solid 
waste at the construction site ensures: (i) 250 
m away from water source of Vi Huong 
stream; (ii) keep a distance of 200 m with a 
sensitive residential area; (iii) cover materials 

The 
construction 
area of the 
treatment plant, 
pipelines 

In 
construction 
phase  

Contractors Included in the 
contractor 
contracts 
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Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

on rainy days. 

5. Generation of Hazardous waste 

Impact on soil and water environment 
quality 

Control 
hazardous waste  

- Arrange hazardous waste containers (paint, 
waste oil, oily rags, waste batteries, scraps ...) 

- Do not burn grease containing waste at 
construction sites and residential areas. 

- Coordinate with the company specializing in 
hazardous waste treatment, comply with the 
provisions in Circular No.36/2015/TT-BTNMT 
(June 30, 2015) on hazardous waste 
management. 

- Write daily log book of waste generated at 
construction site. 

The 
construction 
area of the 
treatment plant, 
pipelines and 
worker camps 

In 
construction 
phase  

Contractors  Included in the 
contractor 
contracts 

6. Impacts on local traffic 

- Causing traffic congestion in 
crowded areas. 

- Degrading existing local 
infrastructure in subproject site 

Minimize risks 
caused by traffic 
(overloaded 
transport, 
degraded roads, 
traffic congestion 
...) 

- Notify local authorities of Phu Thong town, 
Phuong Linh commune and Tu Tri 
commune about the construction schedule 
of water intake pipeline and treatment 
station. 

- Plan emergency response plan to 
incidents; 

- Restore roads and infrastructure as after 
the construction and compensate 
damages, if any; 

Area of 
transporting 
materials along 
the route; 
construction of 
raw-water 
pipeline and 
treatment 
station. 

In 
construction 
phase  

Contractors Included in the 
contractor 
contracts 

7. Work safety of workers and local 
on site 

Ensure safety for 
workers on 
construction sites 
and people in the 
surrounding 
areas. 

- Train workers on safety. 

- Establish rules on working safety. 
- All construction sites must be barricaded. 
- Ensure that drivers are trained and 
licensed. 
- Regulate responsibility for supervisors to 
ensure following the safety rules. 

Construction 
sites of 
treatment 
station and raw-
water pipeline. 

In 
construction 
phase  

Contractors Included in the 
contractor 
contracts 

8. Degrading of surface water quality Minimize surface 
water pollution 

- Collect, transport and process construction 
waste and periodically work with qualified 
environmental companies to collect waste; 

- Do not arrange car washing facilities and 
tools near rivers and streams; 

- Handle and collect wastes that fall into Vi 
Huong stream, especially raw-water intake 
areas (Khuoi Tau lake); 

- Collect, transport and treat hazardous waste 
(oil, petrol, paint ...) according to Circular 
No.36/2015/TT-BTNMT on hazardous waste 

Construction 
areas of 
treatment 
station, pipeline, 
auxiliary works 
and worker 
camps 

In 
construction 
phase 

Contractors  Included in the 
contractor 
contracts 
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Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

management; 

- Preserve hazardous waste in closed 
containers, away from construction areas, 
surface water, water supply, culturally and 
ecologically sensitive areas. 

9. Socioeconomic impacts  Minimize impacts 
on socio-
economy 

 

- Priority local labor. 

- Workers from other provinces are required 
to register for temporary residence. 

- Educating workers on environmental issues. 

- Respect the local culture and beliefs. 

- Educate local workers to know about social 
evils. 

- Health check of workers every 6 months 

- fully equip labor protection equipment for 
workers; locate workers’ camps away from 
residential areas and water bodies 

Construction 
sites of 03 
communes/town 
(Phu Thong 
town, Phuong 
Linh and Tu Tri 
communes), 
worker camps 

In 
construction 
phase  

Contractors Included in the 
contractor 
contracts 

10. Recovering the site  Minimize impacts 
on ground 

- Clean the ground before completing the 
work and handing over site. 

- Level and handover ground used to build 
workers' camps. 

- Repair and restore damaged roads due to 
transportation. 

Worker camp, 
material 
gathering area 

In 
construction 
phase  

Contractors Included in the 
contractor 
contracts 

Operation phase 

1. Risk of degradation of water 
sources 

- Reduce water 
pollution at the 
source 

- Manage solid waste at source. 

- Check fences surrounding water-intake 
area to avoid encroachment of livestock into 
water sources. 

- - Install signboards at the locations of the 
water intake. 

- Periodically inspect, maintain and repair 
raw-water pipeline and water treatment 
station; 

- Coordinate with local authorities in Bach 
Thong district to conduct propaganda to raise 
people's awareness about water quality 
protection. 

- Monitor the water supply quality according 
to QCVN08: 2015/BTNMT. 

The water-
taking area in 
Khuoi Tau lake, 
along the raw-
water pipeline. 

Operating 
the supply 
system 

The management 
unit of the water 
supply system 

Included in the 
operating 
budget 
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Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

2. Chemical leakage  - Minimize 
chemical 
leakages 

- Control chemical usage to ensure no 
excess. 

- Check the water quality monthly. 

- Install signboards in the treatment station; 
implement safety measures and chemical 
management. 

- Provide protective equipment and supplies 
to support when incidents occur. 

The water-
taking area in 
Khuoi Tau lake, 
along the raw-
water pipeline. 

Operating 
the supply 
system 

The management 
unit of the water 
supply system 

Included in the 
operating 
budget 

3. The risk of interruption of water 
supply 

To reduce 
interruption of 
water supply 

- Build water supply contingency plan for the 
case of water supply interruption (possibly 
due to water quality). 

The water 
intake location 
in Khuoi Tau 
lake, along the 
raw water intake 
pipelines. 

Operating 
the supply 
system 

Bach Thong Water 
Supply and 
Production 
Enterprise, under Bac 
Kan Water Supply 
and Sewerage 
Company Limited. 

Included in the 
operating 
budget 

4. The impact of WTP’s sludge Reduce WTP’s 
sludge  

- The principle of sludge treatment is no 
direct sludge discharge into the 
environment.  

- All treatment products will be treated or 
transported to disposal sites follow current 
regulations. 

The sludge treatment technology includes the 
following stages: 

- Washing water for settling and filtering 
processes is conveyed into the filter tank to 
treat and meet Standard QCVN 08: 
2015/BTNMT National Technical Regulation 
on Surface Water Quality, Column A1. The 
solid waste in the recovery tank is taken to 
sludge drying yards and re-circulate water 
to saving water resources. 

- Dehydration of sludge 

+ The sludge dewatering further reduces 
the water in the sludge. 

+ The typical sludge dewatering process is 
naturally drying. The bottom of sludge 
drying yards are soaked to dewater, the 
surrounding are embankments. Sludge is 
brought to drying yards for each stage and 
spread into layers. 

Area of Water 
treatment 
station 

Operating 
the supply 
system 

Bach Thong Water 
Supply and 
Production 
Enterprise, under Bac 
Kan Water Supply 
and Sewerage 
Company Limited. 

Included in the 
operating 
budget 
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Environmental issues Objectives Mitigation measures Locations Timetable Responsibilities Funding 

Thus, Bach Thong Water Supply and 
Production Enterprise, under Bac Kan Water 
Supply and Sewerage Company Limited 
coordinate with the functional unit in the 
district or province collecting and transport 
WTP’s sludge periodically. 

Bach Thong Water Supply and Production 
Enterprise have to regularly check the system 
to promptly repair the damage. 
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C. Environmental monitoring 

1. Implementation monitoring 

174.  The table below presents the monitoring plan in compliance with the EMP regulations in 
the phases of construction preparation, construction and operation. The ESS is required to 
apply some measures in the detailed design phase (e.g., incorporating environmental design 
measures into detailed design, updating EMP, etc.) and the PMU will notify the ADB. In the 
construction phase, all contractors will implement the mitigation measures and the CSC and the 
ESS will monitor their implementation of environmental mitigation measures. Also, the 
monitoring times and frequencies are shown in the table below. In the operation phase, Bach 
Thong Water Supply and Production Enterprise, under Bac Kan Water Supply and Sewerage 
Company Limited will be responsible for the EMP. 

175. Prior to the implementation of the subproject, the IEE and EMP will be updated and 
revised as necessary after the detailed design is completed and the agreement is signed. The 
update will be based on the confirmation of any additional information about the assumptions 
made at this feasibility phase regarding the location scale and expected conditions of the 
subproject. 

2. Monitoring environmental impacts 

176. The environmental monitoring plan of the subproject: " Expansion Water Supply System 
of Bach Thong District, Bac Kan province ", is provided in the table below. The monitoring plan 
focuses on 3 phases (pre-construction, construction, operation) of the subproject, including 
environmental indicators, sampling, location & frequency, data collection methods, responsible 
parties, and estimated costs. The purpose of the monitoring plan is to determine the 
effectiveness of impact mitigation measures and to document positive or unforeseen negative 
environmental impacts caused by the subproject. 

177. The ESS monitors basic environmental monitoring indicators regarding the air quality, 
noise and surface water quality. The sampling will be carried out in the subproject area before 
the construction. In the construction phase, the ESS will perform quarterly monitoring on the 
surface water quality, air quality and noise at the baseline environmental sampling locations. 
Additional sampling and some additional analytical indicators (as needed) will be conducted to 
confirm complaints about pollution issues caused by the subproject. The Management and 
Operation Unit of Bach Thong water supply system will be responsible for monitoring the water 
quality in the first year of the operation phase. 
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Table 17: Environmental implementation monitoring plan 

Environmental issues 
Monitoring 
indicators 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

Design and construction preparation phase    

1. Land acquisition and 
resettlement 

Compensation 
documents 

Project area 

 

1 time before starting 
construction  

Bac Kan DPI, 
DONRE and PMU 

Included in the operating cost 
of Bac Kan PMU  

2. Slope stability Design documents Project area 1 time before starting 
construction  

Bac Kan PMU Included in the operating cost 
of Bac Kan PMU  

3. Clearance of mines and 
explosives 

Certificate of project 
area without UXO 

Project area 1 time before starting 
construction  

Bac Kan PMU Included in the operating cost 
of Bac Kan PMU  

Construction phase       

1. Impact of removing trees that 
affects the landscape of the 
subproject area 

Check of 
implementation 

At the WTP construction 
site, along the access road 
to WTP 

Before the construction 
phase, in the 
construction phase, 
and part of the 
operation phase   

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

2. Generation of surplus excavation 
soil needing to be disposed 

Inventory of 
implementation 

The water-taking area, 
along the raw-water pipeline 

Weekly monitoring 

Daily construction 
supervision   

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

3. Ambient, Dust, noise and 
vibration in the construction site 

Check of 
implementation  

The water-taking area, 
along the raw-water 
pipeline, WTP construction 

Weekly monitoring 

Daily construction 
supervision   

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

4. Generation of construction solid 
waste and domestic solid waste of 
workers 

Check of 
implementation 

Monitoring construction 
solid waste in the 
construction sites of the 
work-items, solid waste at 
the campsite. 

Weekly monitoring; 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

5. Hazardous waste Check of 
implementation  

Monitor hazardous waste 
storage areas and the 
construction areas of the 
water treatment station and 
the water-intake pipelines 

Weekly monitoring; 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

6. Impact on traffic Check of 
implementation 

Construction site, along the 
raw – material pipeline. 

Weekly monitoring; 

Daily construction 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 
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Environmental issues 
Monitoring 
indicators 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

supervision 

7. Work safety of workers and local 
people on site 

Monitor if the 
implementation 
complies with the 
Vietnamese labor law 
and related decisions, 
decrees and circulars 
required by the 
Government. 

 

Worker camp area, 
construction area of 
construction items 

Weekly monitoring; 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

8. Degradation of surface water 
sources  

Check of 
implementation  

Construction location, 

Water intake area from 
Khuoi Tau lake, Vi Huong 
stream 

Weekly monitoring; 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

9. Socioeconomic impacts Check of 
implementation  

Construction location; 

Residential area is 300m 
away from the subproject 

Weekly monitoring; 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

10. Return ground Check of 
implementation  

Transport route, worker 
camps, material storage 
areas. 

Daily construction 
supervision 

PMU, CSC, ESS Included in the operating cost 
of PMU/ESS/CSC 

Operation phase      

1. Risk of degradation of raw-water 
sources and pipeline leakage 

Public complaints 
about the operation of 
the water treatment 
stations, drinking 
water quality, 
malfunctioning 
pipelines (such as 
leakage) 

Water intake location, water 
treatment station, raw-water 
intake pipeline  

According to Circular 
No.24/2017/TT-BTNMT 
and Circular 
No.50/2015/TT-BYT 

The management 
unit of Bach Thong 
water supply 
system 

Included in the cost of the 
management unit of Bach 
Thong water supply system 

2. Chemical leakage 
People and technical 
operators 

Along the water supply 
pipeline, at the treatment 
station 

During the operation 
phase 

The management 
unit of Bach Thong 
water supply 
system 

Included in the cost of the 
management unit of Bach 
Thong water supply system 

3. The risk of interruption of water 
supply 

People and technical 
operators 

Along the water supply 
pipeline, at the treatment 
station 

During the operation 
phase 

The management 
unit of Bach Thong 
water supply 

Included in the cost of the 
management unit of Bach 
Thong water supply system 
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Environmental issues 
Monitoring 
indicators 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

system 

4. The impact of WTP’s sludge 
Technical operators 

 

The water treatment station During the operation 
phase 

The management 
unit of Bach Thong 
water supply 
system 

Included in the cost of the 
management unit of Bach 
Thong water supply system 
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Table 18: Environmental Effects Monitoring Plan 

Environmental impacts Monitoring indicators  Locations Frequencies Responsibilities Elevation cost 

Design and construction preparation phase 

A. Air quality (dust, CO, NOx, SOx, 
noise, vibration level) to supplement 
air quality data reported in IEE. 
B. Water quality indicators in Khuoi 
Tau lake. 

Use the analytical method as 
described in the standards for 
sampling and quality analysis of 
surface water and ambient air. 

The construction 
areas of the water 
treatment station, 
raw-water intake 
culverts. 

01 time before the 
construction 

ESO Included in the 
cost of Bac Kan 
PMU 

construction phase      

A. Air quality (dust, CO, NOx, SOx, 
noise, vibration level); 
B. Surface water quality: TSS, 
heavy metals (As, Cd, Pb), oil, total 
coliform, pH, DO, COD, BOD5, 
temperature, NH3, N, P); 
C. Community complaints; 
D. Labor accidents of citizens or 
local people. 

A and B. Use the analytical method 
as described in the standards for 
monitoring surface water quality and 
ambient air quality; 
Contractor and community reports on 
dust and noise (through direct 
observation); 
C. Information is transferred via 
construction unit hotlines; 
D. Contractors/PMU Bac Kan reports 
regularly. 

A, B: Construction 
sites of treatment 
station; Water 
area of Khuoi Tau 
lake; 
C. Set the hotline 
phone number in 
the construction 
sites; 
D. All construction 
sites. 

A, B: Construction 
phase (4 times/year in 
construction phase); 
C. Regularly update 
information of people 
and workers; 
D. Keep updating 
information. 

ESS Included in 
construction costs 
of Bac Kan PMU 

Operating water treatment station and raw-water pipeline, water supply service 

Water quality is treated: Total 
coliform, pH, DO, NH3, NO3, NO, 
Chlorine, NaCl and heavy metals 
(As, Cd, Pb). 

Use the field analysis method 
described in QCVN and water quality 
assessment criteria, indicators of 
QCVN 14: 2008/BTNMT and 
Circular No.50/2015/TT-BYT 
stipulating the inspection of hygiene, 
quality of drinking water and domestic 
water-use. 

Khuoi Tung lake, 
water treatment 
station. 

2 times/year, 
When there are 
complaints from people 

The 
management 
and operation 
unit of the water 
treatment station 

Included in the 
operating cost of 
the water supply 
management unit 
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D. Reports 

178. The PMU will submit the following reports to ADB: 

- Baseline Environmental Monitoring Report: This report presents the baseline 
environmental performance prepared by the ESS for ambient air quality and surface 
water quality. This report will be submitted to the ADB prior to the commencement of 
construction. 

- Environmental monitoring report includes the status of EMP implementation in 
accordance with the mitigation measures required for different stages of the 
subproject, the results of environmental impact monitoring (air quality, noise and 
surface water quality); corrective measures that are needed to address the negative 
environmental impacts of the subproject; the environmental capacity building activity 
as well as the documents of complaints and appropriate acts or solutions. 
Environmental monitoring reports will be submitted to ADB once a year during the 
construction phase and every two years after the completion of construction. 

Table 19: Reporting procedures 

Phases Types of report Frequency Responsibility Recipient 

Pre-
construction 

Construction of the 
environmental 
management plan 

One Contractor CSC 

Construction 

Environmental Efficiency 
Report: EMP compliance 
report and site monitoring 
results 

Daily Contractors  CSC 

EMP Compliance Report 
of the subproject: EMP 
Compliance Monitoring 
Report and Monitoring 
Results of the Subproject 

Quarterly CSC PMU 

EMP Compliance Report: 
Subproject Compliance 
Observation report and 
monitoring results 

Twice a year ESS/ PMU ADB 

Operation EMP Compliance Report: 
EMP Commitment 
compliance report of the 
subproject during operation 
process 

Annually in the first 
operation years. 
Frequency will be 
decided based on 2-
year evaluation. 

Bach Thong 
Water Supply 
and Production 
Enterprise, 
under Bac Kan 
Water Supply 
and Sewerage 
Company 
Limited. 

Bac kan 
DONRE 
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Table 20: Estimated Cost of Environmental Monitoring Plan Implementation  

Items  Cost estimates (USD)  

1. Environmental Safeguard Specialist (ESS) 21,040 

One National ESS - 06 man - months (intermittent in the first 2 years) – 
2,000 USD/month 

12,000 

Per diem for ESS: 48 USD x 30 days x 6 months 8,640 

Traveling cost for 2 round trips: 200 USD x 2 trips 400 

2. Environmental impacts monitoring (by ESS)  1,440 

Ambient air quality: 1 monitoring point x 9 times x 60 US $/sample 
Water quality: 1 monitoring point x 9 times x 100US $/sample 

1,440 

3. Training/orientation, local transportation, materials 3,000 

Training/Guidance: 1 official training course for PMU, CSC, Contractors 
and DOT division of Bach Thong district and other training related to the 
works. 

2,000 

Local transportation and materials 1,000 

4. Printing Environmental Monitoring Report by ESS (4 reports) 400 

Total (1+2+3+4) 25,880 

5. Contingency 1,375 

Total (1+2+3+4+5) 27,255 

E. Capacity building 

179. In Vietnam, the environmental assessment process has been established but the 
environmental awareness and the capacity to implement the Environmental Management 
Plan for the infrastructure projects of both regulatory bodies and PMU are still limited. The 
PMU’s safety staffs are responsible for a variety of tasks and have no background 
knowledge of the protection issues. Typically, engineers will also be responsible for 
monitoring the environment and their capabilities are not sufficient to test the suitability of the 
Project Environmental Management Plan. The IEE and EMP are sent to the environmental 
agency under the DONRE for approval. 

180. The biggest challenge is the lack of appropriate human and financial resources and 
sufficient infrastructure. In order to overcome this limitation, the DPI/Bac Kan PMU will 
appoint a full-time employee as an Environmental Safeguard Officer (ESO) to handle the 
environmental aspects of the subproject in the implementation phase. The ESO and other 
staff of the PMU will be trained by the ESS during the implementation of the subproject 
through job tasks or formal training courses on roles and responsibility of implementing EMP. 
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Table 21: Capacity Building Program 

Objectives - Strengthen capacity building and procedures in undertaking systematic 
environmental assessment in accordance with the government 
regulations and ADB guidelines; 

- Provide training on international best practice on environmental 
management, monitoring and reporting; 

- Provide guideline on how to effectively incorporate environmental 
measures into project design and how to incorporate EMP provisions 
into tender and contract documents. 

Tasks/ Scope of 
work 

- Undertake analyses of training demand and review prevailing 
government regulations and donor guidelines governing the assessment 
and management of environmental impacts. 

- Review  the  skills  of  PMU  and Bac Kan  DOT  staff  to  establish  
existing capacity  on  environmental  assessments,  environmental  
monitoring  and implementation of mitigation measures for the 
development subproject. 

- Prepare training plans and relevant training materials. 
- Deliver  the  training,  which  may  be  through  a  combination  of  

hands-on assistance, on-the-job training, and training workshops. 
- Evaluate the effectiveness of the training via improvements in attitudes 

and skills achieved.  
- Modify and update training documents/materials as necessary.  
- Hand-over updated and revised training documents/ material to the 

subproject manager for use in the delivery of the training.  
- Prepare report on result of training. 

Time frame Possible within 3 months after construction commencement 

Target Participants Staffs in PMU, CSC, Contractors and Bac Kan DOT who responsible for 
environmental management. 
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X. CONCLUSIONS AND RECOMMENDATIONS 

181. This IEE uses primary and secondary data to assess completely environmental 
impacts in a comprehensive manner and public consultation and route investigation were 
carried out in order to complete the environmental assessments and recommend suitable 
mitigation measures. The IEE report provides a picture of potential environmental impacts 
associated with the water supply system. 

182. The “Expansion Water Supply System of Bach Thong District, Bac Kan province” will 
improve the water quality and benefit people in Phuong Linh commune, Tu Tri commune and 
Phu Thong town - Bach Thong district, and improve the living conditions of mountainous 
areas and the poor to help them access to hygienic water sources and minimize diseases 
related to unhygienic water. Some activities are required in design phase to mitigate adverse 
impacts to acceptable level. The subproject will contribute to socio-economic development of 
the commune in particular and Bac Kan province in general. 

183. In the implementation phase, the PMU through the ESS will develop the detailed 
EMP in order to monitor the schedules of mitigation measures and environmental impact 
monitoring activities. The EMP must be updated to ensure the effective and efficient 
monitoring; and the environmental monitoring plan must be complied with the regulations set 
forth in the EMP. These measures can help manage potential impacts of subproject and limit 
impacts that exceed environmental standards. 
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XI. APPENDIXES 

A. The current status of subproject site 
 

 

 

 

 

Water supply works at Phu Thong town 

 

The water source of Khuoi Tau lake 
 

The location of the water treatment plant 

 

The location of the water supply pipeline of Tu 

Tri commune 
 

 

Consultation in Tu Tri commune 

 

 

Consultation in Phu Thong town 

 

Consultation in Phuong Linh 
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B. Minutes of commune consultation  
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C. Disposal site 
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The disposal site of the subproject 
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D. National Technical Regulations of Vietnam  

NATIONAL TECHNICAL REGULATION ON SURFACE WATER QUALITY 

1. GENERAL PROVISIONS 

1.1. Scope of application 

1.1.1. This regulation specifies the limit value of surface water quality indicators. 

1.1.2. This regulation applies to assess and control the quality of surface water 
source, as a basis for the protection and use of water appropriately. 

1.2. Explanation of terms 

Surface water referred to in this Regulation is water flowing through or stagnate on 
the ground, streams, canals, ditches, gullies, arroyos, lakes, ponds, swamps. 

2. TECHNICAL REGULATIONS 

Limit values of the surface water quality indicators are specified in Table 1. 

Table 1. Limit values of the surface water quality indicators 
 

No. Parameters 
Unit 
 

Limit values 

A B 

A1 A2 B1 B2 

1 pH  6-8.5 6-8.5 5.5-9 5.5-9 

2 Dissolved oxygen (DO) mg/l ≥ 6 ≥ 5 ≥ 4 ≥ 2 

3 Total suspended solids (TSS) mg/l 20 30 50 100 

4 COD mg/l 10 15 30 50 

5 BOD5 (200C) mg/l 4 6 15 25 

6 Ammonium (NH+
4) (as N) mg/l 0.1 0.2 0.5 1 

7 Chloride (Cl-) mg/l 250 400 600 - 

8 Fluoride (F-) mg/l 1 1.5 1.5 2 

9 Nitrite (NO- ) (as N) 
2 

mg/l 0.01 0.02 0.04 0.05 

10 Nitrate (NO- ) (as N) 
3 

mg/l 2 5 10 15 

11  
Phosphate (PO4 ) (as P) mg/l 0.1 0.2 0.3 0.5 

12 Cyanide (CN-) mg/l 0.005 0.01 0.02 0.02 

13 Arsenic (As) mg/l 0.01 0.02 0.05 0.1 

14 Cadmium (Cd) mg/l 0.005 0.005 0.01 0.01 

15 Lead (Pb) mg/l 0.02 0.02 0.05 0.05 

16 Chrom III (Cr3+) mg/l 0.05 0.1 0.5 1 
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17 Chrom VI (Cr6+) mg/l 0.01 0.02 0.04 0.05 

18 Copper (Cu) mg/l 0.1 0.2 0.5 1 

19 Zinc (Zn) mg/l 0.5 1.0 1.5 2 

20 Nickel (Ni) mg/l 0.1 0.1 0.1 0.1 

21 Iron (Fe) mg/l 0.5 1 1.5 2 

22 Mercury (Hg) mg/l 0.001 0.001 0.001 0.002 

23 Surface-active substances mg/l 0.1 0.2 0.4 0.5 

24 Total oil & grease mg/l 0.01 0.02 0.1 0.3 

25 Phenol (Total) mg/l 0.005 0.005 0.01 0.02 

26 Organic chlorine pesticide 

Aldrin + Dieldrin 

Endrin 

BHC 

DDT 

Endosunfan 

(Thiodan) Lindan 

Chlordane 

Heptachlor 

 
µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

 
0.002 

0.01 

0.05 

0.001 

0.005 

0.3 

0.01 

0.01 

 
0.004 

0.012 

0.1 

0.002 

0.01 

0.35 

0.02 

0.02 

 
0.008 

0.014 

0.13 

0.004 

0.01 

0.38 

0.02 

0.02 

 
0.01 

0.02 

0.015 

0.005 

0.02 

0.4 

0.03 

0.05 

27 Organic phosphorus pesticide 

Parathion 

Malathion 

 
µg/l 

µg/l 

 
0.1 

0.1 

 
0.2 

0.32 

 
0.4 

0.32 

 
0.5 

0.4 

28 Herbicide 

2.4D 

2.4.5T 

Paraquat 

 
µg/l 

µg/l 

µg/l 

 
100 

80 

900 

 
200 

100 

1200 

 
450 

160 

1800 

 
500 

200 

2000 

29 Total radioactivity  Bq/l 0.1 0.1 0.1 0.1 

30 Total radioactivity  Bq/l 1.0 1.0 1.0 1.0 

31 E.coli MPN/ 

100ml 

20 50 100 200 

32 Coliform MPN/ 

100ml 

2500 5000 7500 10000 

Note: The classification of surface water to assess and control the quality of water for 
various purposes of water use: 

A1 - Good use for the purpose of domestic water supply and other purposes, such as type 

A2, B1 and B2. 
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A2 – Used for the purpose of domestic water supply but applying the appropriate treatment 

technology; aquatic plant and animal conservation, or purposes of use as type B1 and B2. 

B1 - Use for irrigation and drainage purpose or other purposes with similar water quality 

requirements or other purposes of use such as type B2. 

B2 – Water transportation and other purposes with low water quality requirements. 

3. METHOD FOR DETERMINATION 

3.1. Sampling for surface water quality monitoring conducted under the guidance of 
national standards: 

- TCVN 5992:1995 (ISO 5667-2: 1991) - Water quality - Sampling; Guidance on sampling 
techniques. 

- TCVN 5993:1995 (ISO 5667-3: 1985) - Water quality - Sampling; Guidance on storage 
and handling of samples. 

- TCVN 5994:1995 (ISO 5667-4: 1987) - Water quality - Sampling; Guidance on sampling in 
natural and artificial lakes and ponds. 

- TCVN 5996:1995 (ISO 5667-6: 1990) - Water quality - Sampling; Guidance on sampling in 
rivers and streams. 

3.2. Analytical methods to determine the indicators of surface water quality shall 
comply with the guidance of the national standards or corresponding analytical standards 
of international organizations: 

- TCVN 6492-1999 (ISO 10523-1994) - Water quality - Determination of pH. 

- TCVN 5499-1995. Water quality - Determination of dissolved oxygen - Winkler method. 

- TCVN 6625-2000 (ISO 11923-1997) - Determination of suspended solids by filtration 
through glass-fibre filters 

- TCVN 6001-1995 (ISO 5815-1989) - Water quality - Determination of biochemical oxygen 
demand after 5 days (BOD 5) - Dilution and seeding method. 

- TCVN 6491-1999 (ISO 6060-1989) - Water quality - Determination of the chemical oxygen 
demand. 

- TCVN 6494-1999 - Water quality - Determination of ions of fluoride, chloride, nitrite, Ortho- 
phosphorus, bromide, nitrate and soluble sulfate in liquid ion chromatography. 

- TCVN 6194-1996 (ISO 9297-1989) - Water quality - Determination of chloride. The 
method of titration of nitrate silver with chromate indicator (MO method). 

- TCVN 6195-1996 (ISO 10359-1-1992) - Water quality - Determination of fluoride - 
Electrochemical probe method for potable and lightly polluted water 

- TCVN 6178-1996 (ISO 6777-1984) - Water quality - Determination of nitrite. Molecular 
absorption spectrometric method. 

- TCVN 6180-1996 (ISO 7890-3-1988) - Water quality - Spectrometric method using 
sulfosalicylic acid 

- TCVN 5988-1995 (ISO 5664-1984) - Water quality - Determination of ammonium - 
Distillation and titration method. 

- TCVN 6181-1996 (ISO 6703-1-1984) - Water quality - Determination of total cyanide. 



 

 

 

87 
 

- TCVN 6336-1998 (ASTM D 2330-1988) - Test method for Methylene Blue Active 
Substances 

- TCVN 5991-1995 (ISO 5666-3-1984) - Water quality - Determination of total mercury by 
flameless atomic absorption spectrometry - Method after digestion with bromine 

- TCVN 6002-1995 (ISO 6333-1986) - Water quality - Determination of manganese - 
Formaldoxime spectrometric method 

- TCVN 6053-1995 (ISO 9696-1992) - Water quality - Measurement of gross alpha activity 
in non-saline water - Thick source method 

- TCVN 6177-1996 (ISO 6332-1988) - Water quality - Determination of iron - Spectrometric 
method using 1,10 - phenanthroline 

- TCVN 6193-1996 (ISO 8288-1986) - Water quality - Determination of cobalt, nickel, 
copper, zinc, cadmium and lead - Flame atomic absorption spectrometric methods 

- TCVN 6197-1996 (ISO 5961-1994) - Water quality - Determination of cadmium by atomic 
absorption spectrometry 

- TCVN 6222-1996 (ISO 9174-1990) - Water quality. Methods for the determination of total 
chromium by atomic absorption spectrometry 

- TCVN 6626-2000 (ISO 11969-1996) - Water quality - Determination of arsenic - Atomic 
absorption spectrometric method (hydride technique) 

- TCVN 6216-1996 (ISO 6439-1990) - Water quality - Determination of phenol index - 4- 
Aminoantipyrine spectrometric methods after distillation 

- TCVN 5070-1995 - Water quality - Weight method for determination of oil and oil products 

- TCVN 6053-1995 (ISO 9696-1992) - Water quality - Measurement of gross alpha activity 
in non-saline water - Thick source method 

- TCVN 6219-1995 (ISO 9697-1992) - Water quality - Measurement of gross beta activity. 

- TCVN 6187-1-1996 (ISO 9308-1-1990) - Water quality - Detection and enumeration of 
coliform organisms, thermotolerant coliform organisms and presumptive Escherichia coli - 
Part 1: Membrane filtration method 

The indicators specified in this Regulation not having national standards guiding the 
analytical method shall apply the corresponding analytical standards of the international 
organizations 

4. IMPLEMENTATION ORGANIZATION 

This Regulation shall apply in substitution for TCVN 5942:1995 - Water quality - surface 
water quality standards in the List of Vietnamese standards on environment which is mandatorily 
applied and issued together with Decision No.35/2002/QD-BKHCNMT dated June 25, 2002 of the 
Minister of Science, Technology and Environment. 

In case the national standards referred in this Regulation amended and supplemented or 
superseded shall be applied under new documents. 
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QCVN 09: 2015/BTNMT 
 

NATIONAL TECHNICAL REGULATION 
ON GROUND WATER QUALITY 

 

Introduction  

 

QCVN 09:2015/BTNMT was written by the Compilation Board of national technical 
regulations on water quality, submitted by the General Department of Environment and Legal 
Department for approval and issued under the Decision No.16/2008/QD-BTNMT dated December 
31, 2008 of the Minister of Natural resources and Environment. 

NATIONAL TECHNICAL REGULATION ON GROUND WATER QUALITY 

1. GENERAL PROVISIONS 

1.1. Scope of application 

1.1.1. This regulation specifies the limit value of underground water quality indicators. 

1.1.2. This regulation applies to assess and control the quality of underground water 
source, as a basis for the orientation of various purposes of use. 

1.2. Explanation of terms 

Underground water in this Regulation is the water in the soil and rocks underground. 

2. TECHNICAL REGULATIONS 

Limit values of the underground water quality indicators are specified in Table 1. 

Table 1: Limit values of the ground water quality indicators 

 

No. Parameters Unit Limit values 

1 pH - 5.5 - 8.5 

2 Hardness (as CaCO3) mg/l 500 

3 Total solids mg/l 1500 

4 COD (KMnO4) mg/l 4 

5 Ammonium (as N) mg/l 0.1 

6 Chloride (Cl-) mg/l 250 

7 Fluoride (F-) mg/l 1.0 

8 Nitrite (NO-) (as N) 
2 

mg/l 1.0 

9 Nitrate (NO-) (as N) 
3 

mg/l 15 

10                             2- 
Sulgreasee (SO4 ) mg/l 400 

11 Cyanide (CN-) mg/l 0.01 

12 Phenol mg/l 0.001 

13 Asenic (As) mg/l 0.05 
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14 Cadimi (Cd) Cadmium (Cd) mg/l 0.005 

15 Lead (Pb) mg/l 0.01 

16 Chromium VI (Cr6 +) mg/l 0.05 

17 Copper (Cu) mg/l 1.0 

18 Zinc (Zn) mg/l 3.0 

19 Manganese (Mn) mg/l 0.5 

20 Mercury (Hg) mg/l 0.001 

21 Iron (Fe) mg/l 5 

22 Selenium (Se) mg/l 0.01 

23 Total radioactivity  Bq/l 0.1 

24 Total radioactivity  Bq/l 1.0 

25 E.Coli MPN/100ml Not found 

26 Coliform MPN/100ml 3 

3. METHOD FOR DETERMINATION 

3.1.  Sampling for underground water quality monitoring conducted under the guidance 
of national standards: 

- TCVN 5992:1995 (ISO 5667-2: 1991) - Water quality - Sampling - Guidance on sampling 
techniques 

- TCVN 5993:1995 (ISO 5667-3: 1985) - Water quality -sampling -Guidance on the 
preservation and handling of samples 

- TCVN 6000:1995 (ISO 5667-11: 1992) - Water quality -sampling -Guidance on the 
sampling of groundwaters 

3.2.  Analytical methods to determine the indicators of underground water quality shall 
comply with the guidance of the national standards or corresponding analytical 
standards of international organizations: 

- TCVN 6492-1999 (ISO 10523-1994) - Water quality - Determination of pH 

- TCVN 2672-78 – Potable water – Method for determine the general hardness 

- TCVN 6178-1996 (ISO 6777-1984) - Water quality -Determination of nitrite - Molecular 
absorption spectrometric method 

- TCVN 6180-1996 (ISO 7890-3-1988) - Water quality - Determination of nitrate - 
Spectrometric method using sulfosalicylic acid 

- TCVN 6200-1996 (ISO 9280-1990) - Water quality - Determination of sulgreasee - 
Gravimetric method using barium chloride 

- TCVN 6181-1996 (ISO 6703-1-1984) Water quality - Determination of total cyanide 

- TCVN 5988-1995 (ISO 5664-1984) - Water quality - Determination of ammonium -
Distillation and titration method 

- TCVN 6194-1996 (ISO 9297-1989) Water quality -Determination of chloride - Silver nitrate 
titration with chromate indicator (Mohr's method) 
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- TCVN 6195-1996 (ISO 10359-1-1992) - Water quality - Determination of fluoride - Part 1: 
Electrochemical probe method for potable and lightly polluted water 

- TCVN 6216-1996 (ISO 6439-1990) - Water quality - Determination of phenol index -4- 
Aminoantipyrine spectrometric methods after distillation 

- TCVN 6626-2000 (ISO 11969-1996) - Water quality - Determination of arsenic - Atomic 
absorption spectrometric method (hydride technique) 

- TCVN 6193-1996 (ISO 8288-1986) - Water quality - Determination of cobalt, nickel, 
copper, zinc, cadmium and lead - Flame atomic absorption spectrometric methods 

- TCVN 6197-1996 (ISO 5961-1994) - Water quality - Determination of cadmium by atomic 
absorption spectrometry 

- TCVN 6002-1995 (ISO 6333-1986) - Water quality - Determination of manganese - 
Formaldoxime spectrometric method 

- TCVN 6177-1996 (ISO 6332-1988) - Water quality - Determination of iron - Spectrometric 
method using 1,10 - phenanthroline 

- TCVN 6183-1996 (ISO 9965-1993) -Water quality - Determination of selenium - Atomic 
absorption spectrometric method (hydride technique) 

- TCVN 59910-1995 (ISO 5666-3-1984) Water quality - Determination of total mercury by 
flameless atomic absorption spectrometry - Method after digestion with bromine 

- TCVN 6222-1996 (ISO 9174-1990) - Water quality -Determination of chromium - Atomic 
absorption spectrometric methods 

- TCVN 6187-1-1996 (ISO 9308-1-1990) - Water quality - Detection and enumeration of 
coliform organisms, thermotolerant coliform organisms and presumptive Escherichia coli - 
Part 1: Membrane filtration method 

The indicators specified in this Regulation not having national standards guiding the 
analytical method shall apply the corresponding analytical standards of the international 
organizations 

4. IMPLEMENTATION ORGANIZATION 

This Regulation shall apply in substitution for TCVN 5944:1995- Water quality - 
underground water quality standards in the List of Vietnamese standards on environment which is 
mandatorily applied and issued together with Decision No.35/2002/QD-BKHCNMT dated June 
25, 2002 of the Minister of Science, Technology and Environment. 

In case the national standards referred in this Regulation amended and supplemented or 
superseded shall be applied under new document 
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QCVN 05:2013/BTNMT 
NATIONAL TECHNICAL REGULATIONS ON AMBIENT AIR QUALITY 

Introduction 

QCVN 05:2013/BTNMT was written by the Compilation Board of national technical 
regulations on ambient air quality, submitted by the General Department of Environment and Legal 
Department for approval and issued under the Circular No.32/2013/TT-BTNMT dated October 25, 
2013 of the Minister of Natural resources and Environment. 

National Technical Regulation on Ambient Air Quality 

1. GENERAL PROVISIONS 

1.1. Scope of applications 

1.1.1. This Regulation deals with limitations on values of basic factors including sulphur dioxide 
(SO2), carbon monoxide (CO), dioxide nitrogen (NO2), ozone (O3), total suspended particles (TSP), 
PM10, PM2.5, particles, and lead (Pb) in ambient air. 

1.1.2. This Regulation applies to supervision and assessment of ambient air quality. 

1.1.3. This Regulation does not apply to air within manufacturing facilities and indoor air. 

1.2. Interpretation of terms 

  In this Regulation, the terms below are construed as follows: 

1.2.1. Total suspended particles (TSP) is total particles with aerodynamic diameter less than or 
equal to 100 m. 

1.2.2. Particle PM10 is total suspended particles with aerodynamic diameter less than or equal to 
10 m. 

1.2.3. Particle PM2,5 is total suspended particles with aerodynamic diameter less than or equal to 
2,5 m. 

1.2.4. Average 1 hour: The arithmetic average of the measured values over a period of 1 hour. 

1.2.5. Average 8 hours: The arithmetic average of the measured values over a period of 8 
consecutive hours. 

1.2.6. Average 24 hours: The arithmetic average of the measured values over a period of 24 
consecutive hours (a day). 

1.2.7. Annual average: The arithmetic average of the 24-hour average values measured over a 
period of one year. 

2. Technical Reputation 

Maximum value of basic indicators of ambient air is specified in Table 1. 
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Table 1: Maximum value of basic indicators of ambient air 

Unit: Micro gram over cubic meter ( g/m3) 

 

No. 

 

Parameter 
Average 1 

hour 
Average 8 

hours 
Average 24 

hours 
Annual 
average 

1 SO2 350 - 125 50 

2 CO 30,000 10,000 - - 

3 NO2 200 - 100 40 

4 O3 200 120 - - 

5 Total Suspended Particle 
(TSP) 

300 - 200 100 

6 Dust PM10 - - 150 50 

7 Dust PM2.5 - - 50 25 

8 Pb - - 1.5 0.5 

Note: ( - ) unspecified 
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E. Rapid Environmental Assessment (REA) Checklist 

Instructions: 

(i)  The project team completes this checklist to support the environmental classification of a project. It is 

to be attached to the environmental categorization form and submitted to the Environment and 

Safeguards Division (RSES) for endorsement by the Director, RSES and for approval by the Chief 

Compliance Officer.  

(ii) This checklist focuses on environmental issues and concerns. To ensure that social dimensions are 

adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and Indigenous 

Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and participation; and (d) gender 

checklists. 

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify potential 

impacts. Use the “remarks” section to discuss any anticipated mitigation measures. 

 
 

Country/Project Title:   

 

Sector Division:     

 

Screening Questions Yes No Remarks 

A. Project Siting 
Is the project area… 

 
 
 

 
 

 

 

▪ Densely populated?  X  
 

▪ Heavy with development activities? 
  

 x  

▪ Adjacent to or within any environmentally 
sensitive areas? 
 

 X  

• Cultural heritage site  
 

 X  

• Protected Area 
 

 X  

• Wetland 
 

 X  

• Mangrove 
 

 X  

• Estuarine 
 

 X  

• Buffer zone of protected area 
 

 X  

• Special area for protecting biodiversity
  
 

 X  

• Bay 
 

 X  

B. Potential Environmental Impacts 
Will the Project cause… 

   

Basic Infrastructure for Inclusive Growth in Northeast Provinces Sector 

Project: Ha Giang, Cao Bang, Bac Kan, Lang Son - Bac Kan province 

component 

Expanding water supply network of Bach Thong district, Bac Can 

province 
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Screening Questions Yes No Remarks 

▪ pollution of raw water supply from upstream 
wastewater discharge from communities, 
industries, agriculture, and soil erosion runoff? 

 

 x According to the environmental monitoring 
report of Bac Kan Province in 2018 
conducted by DONRE, showed that: the 
water quality of Phu Thong stream has a 
water quality index (WQI) of 90.79 at Suoi To 
bridge which is good for domentic water 
demand but need to be treated. 

▪ impairment of historical/cultural monuments/areas 
and loss/damage to these sites? 

 

 x The project area does not have 

historical/cultural sites 

▪ hazard of land subsidence caused by excessive 
ground water pumping? 

 

 x The project area uses mainly surface water  

▪ social conflicts arising from displacement of 
communities? 

 

 x  

▪ conflicts in abstraction of raw water for water 
supply with other beneficial water uses for surface 
and ground waters? 

 

 x  

▪ unsatisfactory raw water supply (e.g. excessive 
pathogens or mineral constituents)? 

 

 x The quality of Khuoi Tau lake is good for 
domestic water supply but must be treated 
(source: Environmental monitoring report of 
Bac Kan Province) 

▪ delivery of unsafe water to distribution system?  
 

X  Leakage, damage of water pipes (raw water 
pipeline, distribution and service pipes)  

▪ inadequate protection of intake works or wells, 
leading to pollution of water supply?  

 

 x  

▪ over pumping of ground water, leading to 
salinization and ground subsidence?  

 

 x  

▪ excessive algal growth in storage reservoir?  
 

 x  

▪ increase in production of sewage beyond 
capabilities of community facilities? 

 

 x  

▪ inadequate disposal of sludge from water 
treatment plants? 

 

 X  

▪ inadequate buffer zone around pumping and 
treatment plants to alleviate noise and other 
possible nuisances and protect facilities? 

 

 x  

▪ impairments associated with transmission lines 
and access roads? 

 

x  - Transportation vehicles will use local roads 

and connecting roads to the project (NH3, 

PR258) and inter-commune roads to transport 

construction materials and wastes, which may 

cause traffic congestion. 

- Overloading (beyond road capacity) can 

cause degradation of local existing 

infrastructures 

▪ health hazards arising from inadequate design of 
facilities for receiving, storing, and handling of 
chlorine and other hazardous chemicals. 

 

 x  

▪ health and safety hazards to workers from 
handling and management of chlorine used for 
disinfection, other contaminants, and biological 
and physical hazards during project construction 
and operation? 

 

 x  
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Screening Questions Yes No Remarks 

▪ dislocation or involuntary resettlement of people?  
 

 x  

▪ disproportionate impacts on the poor, women and 
children, Indigenous Peoples or other vulnerable 
groups?  

 

 x  

▪ noise and dust from construction activities? 
 

X  Generating dust, emissions, noise and 

vibration caused by transporting earthworks, 

machinery for construction of raw material 

water pipelines and water treatment station. 

▪ increased road traffic due to interference of 
construction activities? 

 

x  Transporting materials will increase local 

traffic such as traffic jams, accidents and slow 

speeds. 

Focus on raw material pipelines, distribution 

and service pipes construction; the process of 

material transportation to build water 

treatment station. 

▪ continuing soil erosion/silt runoff from construction 
operations? 

 

x  Removing a large number of trees can affect 

the environment such as: reducing vegetation 

cover, reducing biodiversity in the area 

building water treatment station and raw 

material pipeline, increasing the risk erosion. 

▪ delivery of unsafe water due to poor O&M 
treatment processes (especially mud 
accumulations in filters) and inadequate 
chlorination due to lack of adequate monitoring of 
chlorine residuals in distribution systems? 

 

 x  

▪ delivery of water to distribution system, which is 
corrosive due to inadequate attention to feeding of 
corrective chemicals? 

 

X  During operation, there may be interruption of 

water supply due to broken water pipeline, 

poor quality of pipe, block of pipe, water 

supply valve stops working, 

▪ accidental leakage of chlorine gas? 
 

X  Occurring in the operation phase, it may be 
exposed to the local environment of Phu 
Thong town, Phuong Linh and Tu Tri 
communes or explosive/fire due to the 
reaction of a mixture of chemicals 

▪ excessive abstraction of water affecting 
downstream water users? 

 

 x  

▪ competing uses of water? 
 

 x  

▪ increased sewage flow due to increased water 
supply 

 

x  Increasing water using during construction, 
thus increasing water domestic and 
wastewater. 

▪ increased volume of sullage (wastewater from 
cooking and washing) and sludge from 
wastewater treatment plant 

 

x  In the construction: the source of wastewater 

is mainly domestic wastewater of workers; 

washing water of construction machinery, 

equipment and rain water overflowing of the 

subproject construction ground.  

In operation phase, increasing volume of 

sullage from waste treatment plant. 
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Screening Questions Yes No Remarks 

▪ large population influx during project construction 
and operation that causes increased burden on 
social infrastructure and services (such as water 
supply and sanitation systems)? 

 

X  Increasing the number of workers building the 

water pipelines and the water treatment plant, 

leading to increase demand using water and 

waste. This subproject will provide local 

people with employment and income 

opportunities, and will establish a coordination 

mechanism between the Contractors and the 

CPCs in the project communes. Thus, the 

impact is assessed as insignificant.  

▪ social conflicts if workers from other regions or 
countries are hired?  

 

X  Potential conflicts between workers and local 

people will be higher if worker from other 

regions do not understand the customs of 

local people. The concentration of large 

number of workers will cause an increase of 

social evils, diseases … 

▪ risks to community health and safety due to the 
transport, storage, and use and/or disposal of 
materials such as explosives, fuel and other 
chemicals during operation and construction? 

 

x  
During the operation phase, chlorine, 
Ca(OH)2, aluminum and manganese will be 
used as chemicals. Without safe storage and 
transportation, these chemicals may be 
exposed to the environment or explosive or on 
fire due to the reaction of a mixture of 
chemicals 

▪ community safety risks due to both accidental and 
natural hazards, especially where the structural 
elements or components of the project are 
accessible to members of the affected community 
or where their failure could result in injury to the 
community throughout project construction, 
operation and decommissioning? 

 

x  Earthwork related to heavy machinery can 

cause a rick for local people and worker. 

Material transportation on the existing road 

can cause a rick of traffic safety and affect 

house and other structures on the road.  
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A Checklist for Preliminary Climate Risk Screening  

 

Country/Project Title: Basic Infrastructure for Inclusive Growth in Northeast Provinces Sector 
Project: Ha Giang, Cao Bang, Bac Kan, Lang Son - Bac Kan province component 

Sector: Expanding water supply network of Bach Thong district, Bac Can province. 

Subsector: Rural water supply services 

Division/Department: 
 

Screening Questions Score Remarks4 

Location and 

Design of 

project 

Is siting and/or routing of the project (or its 

components) likely to be affected by 

climate conditions including extreme 

weather related events such as floods, 

droughts, storms, landslides?  

1 Change in rainfall and temperature are 

the main influencing factors – the 

precipitation and seasonal rainfall 

distribution long with the characteristics of 

plumbing or groundwater systems will 

determine the water amount that can be 

exploited. The series of time data on the 

occurrence of maximum droughts will be 

the estimated indicators which are used to 

determine the recurrence time, the 

shortage of water and the demand for it 

Would the project design (e.g. the 

clearance for bridges) need to consider 

any hydro-meteorological parameters 

(e.g., sea-level, peak river flow, reliable 

water level, peak wind speed etc.)?   

0  

Materials and 

Maintenance 

Would weather, current and likely future 

climate conditions (e.g. prevailing 

humidity level, temperature contrast 

between hot summer days and cold winter 

days, exposure to wind and humidity 

hydro-meteorological parameters  likely 

affect the selection of project inputs over 

the life of project outputs (e.g. 

construction material)?    

1 Selecting construction materials for raw 

material water pipeline (from Khuoi Tau 

Lake to water treatment station), 

distribution and services pipelines are 

appropriate for the subproject's climatic 

conditions. Ensure that the subproject’s 

age is long, good corrosion and 

resistance. 

Would weather, current and likely future 

climate conditions, and related extreme 

events likely affect the maintenance 

(scheduling and cost) of project output(s)? 

1 Climate conditions will affect selecting 

materials to build the raw water pipelines 

and water treatment plant. 

Material relate to constructing cost and 

scheduling and ensure sustainable 

construction with weather condition 

Performance of 

project outputs 

Would weather/climate conditions, and 

related extreme events likely affect the 

0  

                                                           
4 If possible, provide details on the sensitivity of project components to climate conditions, such as how climate parameters are 
considered in design standards for infrastructure components, how changes in key climate parameters and sea level might affect the 
siting/routing of project, the selection of construction material and/or scheduling, performances and/or the maintenance 
cost/scheduling of project outputs.   
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performance (e.g. annual power 

production) of project output(s) (e.g. 

hydro-power generation facilities) 

throughout their design life time?  

Options for answers and corresponding score are provided below: 

Response Score 

Not Likely 0 

Likely 1 

Very Likely 2 

Responses when added that provide a score of 0 will be considered low risk project. If adding all responses will result to a 

score of 1-4 and that no score of 2 was given to any single response, the project will be assigned a medium risk category. A 

total score of 5 or more (which include providing a score of 1 in all responses) or a 2 in any single response, will be 

categorized as high risk project.  

Result of Initial Screening (Low, Medium, High): Medium 

 

Other Comments: _______________________________________________________________________ 

_________________________________________________________________________________________ 

 

 

Prepared by: PMU Bac Kan 

   

 


