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$1.00  = VND 22,745  
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ADB - Asian Development Bank 
BOD - Biochemical Oxygen Demand 
CEMP - Construction Environmental Management Plan 
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LIC - Loan Implementation Consultant 
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PMIS - Project Management Implementation Support 
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SPS - Safeguard Policy Statement ADB 2009 
SO - Safeguards Officer 
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UXO - Unexploded Ordnances 

WEIGHTS AND MEASURES 
km - kilometer 
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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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EXECUTIVE SUMMARY 

1. Basic Infrastructure for Inclusive Growth in the Northeastern Provinces 1  Sector 
Project (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 project will (i) rehabilitate and upgrade about 265 kilometers of roads in the four 
northeastern provinces (NEPs), provide infrastructure support for production and business 
including 2 water supply systems; (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 are 
the Project Executing Agencies. Provincial Departments of Planning and Investment (DPIs) 
are implementing agencies. The project implementation period is five years with closing date 
on 30 September 2023. 

2. The project’s outputs are: (i) road network connectivity improved; (ii) rural water 
supply improved; (iii) Agricultural and rural value chain infrastructure (AVC) in Lang Son 
province improved; and (iv) decentralized public asset management processes established. 

A. Summary of the Subproject 

3. The domestic water supply system of Tan Van commune, Binh Gia district, Lang Son 
province is located in the Southeast of Binh Gia district, 8.5km far away from the central 
district. It was constructed in 11 villages: Na Pai, Giao Thuy, Con Tau, Con Nua, Tra Lau, Pa 
Pec, Na Vuoc, Keo Coong, Na Dong, Na Quan, Ban Dao of Tan Van commune, Binh Gia 
district. 

According to the results of demand and estimation, new construction of surface water 
treatment plant with the capacity of 1,200 m3 /day, 8 hours/day to supply suffient water for 
local peopleis required. 

B. Potential impacts and mitigation measures 

4. Information on environmental status in this IEE was collected from the Lang Son 
Department of Natural Resources and Environment, Binh Gia district Natural Resource 
Division and other published documents. The IEE has been prepared in the feasibility study 
phase for monitoring, evaluating impacts and proposing mitigation measures in three phases: 
preparation, construction and operation. In addition, the IEE also includes the necessary 
mechanisms to ensure the EMP implementation. 

5. In preparation phase, potentially environmental issues consist of (1) land acquisition and 
resettlement in residential area of Tan Van commune; (2) slope instabilization; (3) Pollution 
of surface water; (4) UXO clearance. To mitigate impacts (1) optimal alignment shall be 
collected to limit encroachment in natural biological area and residential area; Lang Son 
PPMU will review land acquisition and resettlement procedures to ensure that all AHs will be 
fully compensated under policies of the GoV and ADB, (2) slope stabilization should be 
maintained to meet the demand of gravity-based raw water pipeline from upstream, (3) the 
quality of water source must be ensured, (4) the project owner will coordinate with specilized 
units which have capability of UXO clearance in the province. Contractor only starts when the 
mine clearance team finishes and confirms that the site is safe from UXO. 

6.  During construction phases, environmental issues identified are: (1) site leveling and 
transport of waste rock and soil , (2) soil erosion and landslide, (3) degradation of surface 
water, (4) generation of solid waste from site clearance, domestic wastes of workers, (5) 
generation of hazardous wates , (6) air pollution due to transportation and construction, (7) 
impacts on local traffic, (8) occupational safety in construction site, (9) socio-economic 
problems; (10) site restoration. Details of mitigation measures for these issues: (1) Inform to 

                                                
1 Including Bac Kan, Cao Bang, Ha Giang, and Lang Son 
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local authorities about construction time, scope of work items, Pay compensation for trees 
and crops affected by site leveling and recycle excavated soil to backfill raw water intake 
pipeline; (2) Minimize impacts causing landslide by planting vegetation for the whole site 
after completion; (3) The areas for washing vehicles and equipment must not be located near 
water sources to avoid the leak of waste, sediment, soil and oil contaminated water, 
cooperating with a qualified environmental company; (4) Arrange domestic and construction 
waste containers, sign contracts with solid waste collection and transporting units; (5) 
Coordinate with the company specializing in hazardous waste treatment; (6) Periodically 
spraying water at construction sites nearby residential area, Covering the crates that carry; 
(7) Inform Tan Van commune authorities about the schedule of construction of pipelines and 
water treatment plant; (8) Conduct training for workers on safety; (9) Take advantages of 
local workers, Workers should be educated on environment and social evils; (10) Clean the 
site before completing and handing the work, repair and restore damaged roads due to 
transportation; 

7. During the operation process, negative impacts include: (i) degradation of water 
quality from Phai Danh dam ; (ii) risk of leaking chemicals during water treatment; (iii) risks of 
water supply interruption due to breaking pipeline or low-quality pipeline. To minimize the 
negative impacts, mitigation measures should be implemented: (1) Managing the reservoir, 
monitoring water source quality as QCVN08:2015/BTNMT; cooperate with local authorities to 
raise awareness for local people. (2) providing measurement facilities to monitor the 
chemical content in water; (3) Having backup plan to supply water in case of water supply 
interruption. 

C. Information disclosure, public consulation and redness mechanism 

8. A public consultation with stakeholders, affected communities by the project was 
organized. In the public consultation, local authorities and people were informed of general 
project information, potential environmental impacts and formulated mitigation measures, 
implementation plan. In general, the project is supported by all stakeholders. Local people 
are concerned about environmental impacts, land acquisition, compensation and 
resettlement only during project implementation. 

9. 4 steps of grievance redress mechanism (GRM) for the project include environmental 
and social safeguard policies to resolve impacts on environment and land occupation was 
set up. According to guildelines, all complaints will be resolved by negotiation to reach 
mutual agreement. Complaints will be submitted to 3 levels of CPC, DPC and PPC 
respectively. If the efforts to resolve disputes using the grievance procedures remain 
unresolved, the decision of the Court is compulsory for all parties. PMU is responsible for all 
legal fees under the Grievance Redress Mechanism during operation phase.  

D. Implementation 

10. Lang Son Department of Planning and Investment will undertake subproject activities 
at all phases. One PMU officer will be appointed as Environmental Safeguard Officer (ESO). 
An Environmental Safety Specialist (ESS) of Loan Implementation Consultants will organize 
a formal training course about 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 capacity building of the PMU by reviewing and evaluating 
the environmental protection capacity of Lang Son Department of Planning and Investment 
and Lang Son Department of Transport during the operational phase. 

11.  In order to ensure that environmental protection and mitigation measures are 
provided in construction contracts, EMP will be included in the bidding documents and the 
civil work contract. Any deficiency of environmental management costs will pose a high risk 
for implementation of mitigation measures during the construction phase due to lack of 
resources and capacity, thus, funds 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 mitigation 
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measures would be effectively monitored during subproject implementation. 

E.    Conclusion 

1. The IEE concludes that the feasibility study of the subproject combined with available 
information which is sufficient to identify the scope of potential environmental impacts and 
formulate mitigation measures for the subproject. If no significant change in the detail design 
is made, no environmental sensitive data is found and the subproject’s environment category 
B, which has been identified during selection of the subproject, is confirmed. No further detail 
environment impact assessment (EIA) is required.     
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II. OVERVIEW 

A.    Objectives of the project 

12. Basic Infrastructure for Inclusive Growth in the Northeast Provinces Sector Project 
(BIIG1) is funded by Asian Development Bank (ADB) with total estimated investment cost of 
$190.3 million. 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 
project will (i) rehabilitate and upgrade about 264 kilometers of roads in the four northeastern 
provinces (NEPs), provide infrastructure support for production and business including 2 
water supply systems; (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. Provincial Departments of Planning and Investment will be 
implementing agencies. The project implementration period is five years with closing date on 
30 September 2023. 

B. Objectives of the subproject 

13. The subproject will: (i) supply domestic water for 11 hamlets of Tan Van commune, 
Binh Gia district; (ii) create favorable conditions for handicraft industry and services to reduce 
poverty, improve living conditions of beneficiaries, (iii) provide economic stability for local 
people, create job opportunities during construction, (iv) reduce risk of infectious diseases 
due to using unhygienic water source.  

C. Objectives and scope of IEE report 

14. The project is classified as category B under ADB's 2009 Safeguard Policy 
Statement. The objectives and scope of this IEE are (i) to assess the existing environmental 
conditions in subproject areas; (ii) to identify potential environmental impacts of proposed 
water supply project; (iii) assess impacts and identify impact levels; (iv) to set out detailed 
EMP, mitigation measures, supervision, report, responsibilities and cost estimate to resolve 
environmental impacts and (v) to implement public consultation to identify issues/concerns of 
stakeholders and ensure that such concerns are mentioned in design and mitigation 
measures of subprojects. 
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III. LEGAL AND POLICY FRAMEWORK 

15. The subproject shall comply with ADB’s SPS 2009 and existing regulations of 
Vietnam in relation to the 2014 environmental protection. Decree No.18/2015/ND-CP of the 
Government providing environmental protection planning, strategic environmental 
assessment, environmental impact assessment and environmental protection plan; However, 
permission from agencies at all levels for some certain activities related subproject such as 
quarry, gravel exploitation, etc., is also required. 

A.         ADB Social Safeguards Policies 

16. ADB’s 2009 Safeguard Policy Statement (SPS 2009), along with the Environmental 
Protection Practices Guidelines regulates safeguards policies for ADB funded projects.  
Projects are initially inspected to determine the level of necessary assessment under three 
environmental categories (A, B, or C) as follows. 

- Category A projects are likely to cause serious or unchangeable major environmental 
impacts or anticipated impacts (e.g.: hydroelectric dams) and a detailed 
environmental impact assessment is required. 

- Category B projects include negative impacts less than category A projects, 
depending on each location, most of the mitigation measures can be implemented 
more easily than category A projects (Initial Environmental Examination is required). 

- Category C projects consist of insignificant or no negative impacts on the 
environment.  No further evaluation is needed. 

19. The project is classified as category B under environmental protection. Category A 
project is ineligible to be included in BIIG I.  

B.   Vietnam’s Regulatory Framework for Environmental Assessment 

20. The subproject shall comply with existing regulations of Vietnam in relation to 
environmental protection as:  

 Applicable Laws  

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

- Law on Water Resources No.17/2012/QH13 adopted 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 adopted by the National Assembly in 29/11/2013 

- Law 68/2006/QH11 Standard and technical regulation adopted by the National 
Assembly in 29/6/2006; 

- Law 29/2004/QH11 on forest protection and development dated 03/12/2004; 

 Decrees and Circulars 

- 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. 

- Circular No.27/2015/TT-BTNMT dated 29 May 2015 of the Ministry of Natural 
Resources and Environment on strategic environmental assessment, environmental 
impact assessment, and environmental protection plan. 

- Circular No.36/2015/TT-BTNMT dated 30/6/2015 of Ministry of Natural Resources 
and Environment on hazardous waste management. 
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- Circular No.19/2011/TT - BYT of 06 June 2011 of the Ministry of Health guiding labor 
hygiene, laborers’ health and occupational diseases. 

- Circular No.16/2009/TT-BTNMT and No.25/2009/BTNMT by Ministry of Natural 
Resources and Environment regulating the National Technical Regulation on 
Environment; 

- Circular No.77/2015/TT-BTNMT: Issuance of National technical regulations on 
environment; 

- Circular No.50/2015/TT-BYT dated 11/12/2015 on examination on the hygiene quality 
of drinking domestic water 

- Circular No.24/2017/TT-BTNMT dated 01/09/2017 on environmental monitoring 
techniques 

- Decision No.07/2012/QD-TTg dated 08/02/2012 by Prime Minister on issuance of 
regulations on implementation of forest protection. 

- Decision No.186/2006/QD-TOT dated 14/8/2006 by Prime Minister on promulgating 
the regulation on forest management.  

- Decree 09/2006/ND-CP dated 16/01/2006 by GoV on forest fire prevention 

 Environmental Standards 

� Water quality 

- QCVN 01: 2009/BYT: National technical regulation on drinking 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. 

� Air quality, noise and vibration 

- QCVN 05:2013/BTNMT: National technical regulation on ambient air quality. 

- QCVN 06:2009/BTNMT: National technical regulation on hazardous substances in 
ambient air 

- QCVN 26:2010/BTNMT: National technical regulation on noise. 

- QCVN 27:2010/BTNMT: National technical regulation on vibration. 

� Solid waste management 

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

- QCVN 03-MT: 2015/BTNTM: National technical regulation on the allowable limits of 
heavy metals in the soils. 

- QCVN 15:2008/BTNMT: National technical regulation on the pesticide residues in the 
soils. 

� International Guidelines 

- World Bank Group, 2007.  Environmental Health and Safeguard Guidelines Wash.  
DC. 

 Other applicable laws for the subproject 

- Law on fire prevention and fighting No.27/2001/QH10 dated 29/6/2001 by National 
Assembly. 

- Law No.40/2013/QH13 dated 22/11/2013 of the National Assembly amending and 
supplementing some articles of the Law on Fire Prevention and Fighting 
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- Decision No.3733/2002/QD-BYT of October 10, 2002 promulgating 21 labor hygiene 
standards, 05 principles and 07 labor hygiene measurements 

- Construction Law No.50/2014/QH13 dated 18/6/2014 

- Circular No.22/2010/TT-BXD dated 03/12/2010 on occupational safety in 
construction. 

- Labor Code No.10/2012/QH13 dated 18/06/2012 
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IV. SUBPROJECT DESCRIPTION 

A. Rationale of the subproject 

21. Tan Van commune has poor infrastructure, local people mainly engage in agricultural 
production with small-scale animal breeding and farms. In recent years, the Communist Party 
of Vietnam and GoV support the commune to improve local infrastructure such as traffic road, 
medical station, school, centralized water supply system. However, current infrastructure 
does not meet local people’s demand, especially domestic water use demand.  

22. The commune’s water supply system was built a long time ago and has not been 
periodically repaired and maintained due to lack of funds. As a result, domestic water supply 
systems of 6 hamlets – Pa Pec, Na Vuoc, Keo Coong, Na Dong, Na Quan, Ban Dao have 
been severely degraded and do not well-operated in recent years. 05 remaining hamlets in 
the commune including Na Pai, Giao Thuy, Con Tau, Con Nua, Tra Lau do not have hygienic 
domestic water supply system.  

23. Currently, people in 11 aforementioned hamlets use water source from ravines and 
excavated wells for domestic purposes. In dry season, they usually suffer from severe 
shortage of domestic water. In addition, these water sources are unhygienic and pose a risk 
of infectious diseases to people in the commune or even the whole region. Therefore, the 
investment for construction of  “Domestic water supply for Tan Van commune, Binh Gia 
district, Lang Son province” is totally necessary.  

B. Location and scope of impacts 

24. Water supply system for Tan Van commune, Binh Gia district, Lang Son province is 
located in the Southeastern Binh Gia district. The commune center is about 8.5km from the 
district center in the direction of NH1B.  

25. The subproject implementation will have positive impacts on living and environmental 
conditions as well as infrastructures in the subproject area. Main positive impacts of the 
subproject including: 

- Economy: Supplying domestic water for people in 11 hamlets: Na Pai, Giao Thuy, 
Con Tau, Con Nua, Tra Lau, Pa Pec, Na Vuoc, Keo Coong, Na Dong, Na Quan and 
Ban Dao, Tan Van commune, Binh Gia district; Facilitating the development of 
handicrafts and other services, contributing to poverty reduction and step-by-step 
improving the living standard of people in the beneficiary area. 

- Society: Stabilizing the inhabitants and creating jobs opportunities in contribution to 
the safety order in the area; Reducing the rate of disease infection due to using 
unhygienic water source. 

Work items of the subproject 

26. Construction of a clean water treatment station with a capacity of 1,200 m3/day 
including: raw water pump stations and pipelines, administrative houses, sedimentation and 
filtering cluster, fresh water storage tank, chemical house, gate – fence, substation. 
Construction of a HDPE pipeline for clean water supply in 37,200m long including 
transmission and distribution pipes with the diameter of DN180-DN50; DN75-DN32 service 
pipe and valve holes on the route. 

27. Primary pump station: pumping raw water from Phai Danh reservoir, Hoang Van Thu 
commune to the water treatment station. The water treatment station and Secondary pump 
station are constructed at Tra Lau village. The domestic water supply is contructed in 
villages: Na Pai, Giao Thuy, Con Tau, Con Nua, Tra Lau, Pa Pec, Na Vuoc, Keo Coong, Na 
Dong, Na Quan, Ban Dao. 

Table 1: Summary of technical specifications 
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Items Technical specifications 

Location of raw 
water pipeline 

Located at the left of upstream reservoir near top of the dam with 
elevation of 421m 

Location of 
treatment station 

Located at Tra Lau hamlet near NH1B, elevation of 373m, dimensions 
(30x50) m 

Raw water 
pumping station 

Water taken from Phai Danh reservoir flowing through raw pipeline 
DN 180 into receiving tank with dimensions of (4x4) m 

Raw water 
collection pipeline  

Water taken from dam by primary pump station, flowing through 
pipeline HDPE, DN180 to water treatment plant (cos 373m) 

Receiving tank Capacity of 1200m3/day, dimensions: (3x3) m. 

Sedimentation 
tank 

02 horizontal sedimentation tanks, dimensions: (1.5 x 16 x 2.5) m with 
automatic suck device at the bottom 

Slow filtering tank 04 slow filtering tanks, dimensions: (8 x 8 x 2.5) m 

Chemical and 
septic system 

Water is chlorinated with the dose of 3mg/l 

Supplementary chemicals: alum, lime (or soda) 

Fresh water tank 02 water tanks, the volume of 1 water tank W = 250m3, dimensions of 
01 water tank (8.1 x 8.1 x 2.4) m, pipeline DN 180 (cos 373m) 

Supplied water 
quality 

QCVN 01: 2009/BYT: National technical regulation on drinking water 
quality 

Transmission and 
distribution 
pipeline 

- Main pipeline TC1 is installed along NH1B to the end of Tan Van 
commune (Ban Dao hamlet), pipeline HDPE DN180 – DN50, length L 
= 6.8km 

- Main pipeline TC2 is installed along irrigation canal and NH1B, 
pipeline HDPE DN75 – DN50, length L = 2.2km 

Service pipeline Branches connecting from main pipeline to residential villages is 
pipeline HDPE with diameter DN90-DN32, total length of 28.2km 

Number of HHs 
using water 

About 714 HHs (equivalent to 3216 people) using water, pipeline 
HDPE D20 
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Based on the results of the analysis of the source water quality of the project (table 6-results 
of surface water monitoring) compared with the domestic water supply standards, the 
reservoir source may be used for daily-life water supply after sterilization. In order to meet 
the turbidity and total sediment variations that may be appeared in the rainy season (or 
another cause), the proposal of the subproject will use filter tanks that supporting flocculation 
by alum. The water that it has been filtered and chlorinated before entering the reservoir. 
After the reservoir, it leads to households consuming by the dynamic network. 

Figure 1: Subproject location 

 

 

 

                                            Clorination 

 

Comsumption 

 

 

Figure 2: Diagram of technology transmission line 

Water taken from Phai Danh reservoir flowing through raw pipeline DN 180 and led to the 
receiving tank (two tanks) then horizontal sedimentation tank (two tanks) that the bottom 
being constructed to be able to use automatically the sludge suction device. 

Slow filtering tank: 04 slow filtering tanks, dimensions (8 x 8 x 2,5) m.  

Slow filtering  
tank 

Reservoir  

at source  

Raw water pump  

Station  

Receiving tank 
Horizontal 
sedimentation 

tank 

Fresh water  
tank 

Secondary 
pump station 
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Water from the distribution trough goes into the tank, through slow filtration. The sand 
layer is filtered on the supporting gravel layer, below the gravel layer is the collected 
water system. 

Sand filter layer: quarts thickness 
depends on the particle size:  0,7mm => h 
= 500 mm; gravel 1-2 mm => h = 50 mm. 

The water collect device by knitting floor 
with slit filter (0,8mm) 

Water layer on the sand layer: 1,5m 

Chemical and septic system: Other 
auxiliary chemicals such as alum, lime (or 
caustic soda) are used when there is a 
sudden change in the source of water due 
to flooding ... 

 

28. Construction material sources: According to the feasibility study report, the supply 
sources of materials used for the subproject has material mines that are sufficient about 
quantity and quanlity to serve construction works and can be exploited as follows:  

- Backfill soil: the backfill soil for construction is excavated on-site, its quality complies 
with requirements on design. 

- Sand and gravel: Sand and concrete pouring use Bac Giang yellow sand, its quality 
ensure the mechanical and physical criteria which were proved by many construction 
works. 

- Macadam, rubble: All macadam and rubble are taken from Binh Gia town, Binh Gia 
district. The macadam and rubble must be under compressive strength >500 Kg/cm3. 

- Cement: Terminal works use Dong Banh cement, transported from the district to the 
site. 

- Construction steel and shaped steel: Steel for construction and manufacturing include 
shaped, pipe and plate steels which are manufactured by Thai Nguyen factory, 
ensuring the standard on construction and manufacturing. The steel is transported 
from the district to the site. 

- Water and power for construction: Because the construction site nears the national 
grid, thus, power for the construction activities: mixer, compactor, welding and 
domestic activities is from this source. 

- Water supply conditions: taken from available sources of ravines, reservoirs for 
construction and domestic acitivities. According to the results of underground water 
analysis the water sources must be filtered before use. 

C. Cost estimate 

29. Construction duration: 24 months with an estimated cost calculated in 2 below: 

Table 2: Cost estimates for the subproject  

Items Amount (VND) 
Amount 
(USD) 

Total cost estimate 39,993,612,000          1,763,776  

- Construction 29,114,879,000          1,284,008  

- Project management       487,765,000               21,511  

- Equipment       613,582,000               27,060  

- Construction investment   2,122,051,000               93,585  
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Items Amount (VND) 
Amount 
(USD) 

consultancy 
- Others   2,122,844,000               93,620  

- Site clearance compensation       358,717,000               15,820  

- Contigencies   5,173,774,000             228,171  
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V. NATURAL AND SOCIO-ECONOMIC CONDITIONS IN THE SUBPROJECT AREA 

A.    Natural conditions  

1. Topography, geology, soil 

30. Binh Gia district borders Bac Son, Trang Dinh and Van Quan districts and borders 
Binh Gia town in Na Ri district of Bac Kan province. Binh Gia district is located at 70km far 
from Lang Son city to the Northeast along National Highway 1B. The district consists of 19 
communes and 1 town including Binh Gia town, To Hieu, Hoang Van Thu, Tan Van, Hong 
Thai, Mong An, Thien Hoa, Thien Long, Thien Thuat, Yen Lo, Hung Dao, Hoa Tham, Binh 
La, Minh Khai, Quang Trung, Quy Hoa, Tan Hoa, Hoa Binh, Vinh Yen communes. 

Binh Gia district has a total area of 109 ha, of which 92.3 ha of agricultural land 
(accounting for 84.6%). Agricultural land in Binh Gia district is mainly forest land (accounting 
for 70.3%). Non-agricultural land is about 3.1 thousand ha and unused land is about 13 
thousand ha. Binh Gia District has the population of 54,268 people with a density of 50 
people/km2. In which, there are 3,189 people living in urban area (accounting for 5.9%). 
People mainly live in Binh Gia Town (population density is 1012 people/km2, in Vinh Yen and 
Xuan Hoa communes, the density is quite uneven and sparse (only 19-20 persons/km2).) 

 

Figure 3: Location of Binh Gia district in Lang Son province 

31. Topography: The terrain is divided strongly by soil and rocky mountain ranges, 

   Binh Gia district 
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causing these mountain ranges to have the slope of over 25 – 30 degree. The narrow valleys 
account for small area, therefore, the area of annual crops is quite little, which causes low 
yield of rice and other crops. 

There are 4 main types of terrain: 

- Mountainous terrain consists of rocky mountain ranges distributed mainly in the 
western and southwest communes of Binh Gia district such as Tan Van, Van Thu and To 
Hieu and partly in Minh Khai, Quang Trung and Thien Thuat communes. 

- Mountainous terrain is more common with the slope of over 25 – 30o, accounting for 
70% of natural land area. This terrain is suitable for afforestation and regeneration of natural 
forests. In the hills with lower slopes, forests planting on the hilltop, anise planting on the 
middle and fruit trees on the foothills. 

- The narrow valleys currently account for about 3.5% of the natural land area, in 
which about 91.4% of the valley area has been exploited for paddy field 

The strongly divided terrain is a limitation for agriculture production as well as the 
infrastructure construction: the large scale of infrastructure investment, planning for population 
distribution, finding a  large  and flat areas for constructing industrial parks and urban areas, 
expansion of the agricultural area on the purpose of creating specialized areas which serve for 
producing goods in the direction of industrialization and modernization also encountered many 
difficulties. 

32. Geology: The regional geology compounds 03 soil layers: (i) The brown-gray soil 
layer which is a bit wet and contains soft and discrete roots and vegetation, the thickness is 
0.3m; (ii) the yellow-gray, brown-gray clay layer of 1.2-2.4m thick, the average thickness is 
1.8m; (iii) the yellowish gray, mahogany brown schist layer, which is strongly weathered and 
hardened with little cracks, the thickness is 1-2.4m, the hardness is at grade 3 - grade 4, this 
layer is capable of bearing loads. Accoordingly, the regional geology is favourable for 
building the foundation of the project works.  

2. Weather, natural disaster and climate change 

33. Weather: Binh Gia has the tropical monsoon climate and is influenced by the general 
climate of the North Vietnam, which is the humid tropical monsoon climate but involving 
some unique features. The district has cold and dry winter, hot and humid summer with 
heavy rains, strongly influenced by North East monsoons. In the winter, the district has the 
northeast wind with cold weather and less raining; in some years it even has hoarfrost. 
However, the North and North East wind as well as hoarfrost do not much affect the growth 
of anises and fruit trees such as peach, pear, plum, etc., in Binh Gia. In the summer, the 
East, South and Southwest winds are prevalent. High temperature is suitable for ecological 
characteristics of many crops, including star anise.  

34. Temperature: The lowest temperature appears in January (12.8oC ÷ 15.6oC) and the 
highest one occurs in July (26.7oC ÷ 28.6oC). Especially, the temperature reached -4.2oC in 
Mau Son in 2016.  

35. Humidity: In February and March, the highest humidity appears due to drizzle. The 
average humidity in summer (especially in July and August) reaches the second highest level 
because this period has the highest rainfall in the whole year.  

36. Rainy season: Rainy season lasts from April to September. The average rainfall is 
1,540mm. In rainy months, the average monthly rainfall is 212mm. Rainfall is an important 
natural water source for crops, fruit trees and anise. The number of rainy days is 134 days 
per year. From October to March (of next year), there are less rain than the remaining period. 
The monthly average rainfall in these months is 44.5 mm. At this time, anise, pear , peach , 
plum trees, etc., have been harvested and prepared nutrients for the next flowering season. 
Therefore, there is no need to water too much for fruit trees and industrial trees. But in 
contrast, for short-term crops, there is shortage of water in the spring, therefore, the area of 
crops in Binh Gia is very little. 
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37. Evaporation: The annual average evaporation is 811 mm. The annual average 
sunshine hours are 1466 hours. The number of days with hoarfrost per year is very little, only 
2 to 3 days. 

Binh Gia district’s climate is suitable for growing long-day plants, especially fruit trees. 
With these average temperature and the number of sunshine hours per year, it is also very 
convenient for the crops and plants arrangement and faciliates the growth of temperate and 
sub-tropical plants. The vegetation of Binh Gia is also relatively abundant with a lot of rare 
species.  

However, the climate of Binh Gia is also harsh, because it is located in the valley 
affected by the north-east wind, therefore, the winter is often cold and dry, which affects the 
growth of various plants. 

3. Hydrology 

38. Lang Son has a dense river network passing through main rivers as follows: 

- Ky Cung river: total length of 243km, basin area of 6660 km², originates from Bac Xa 
mountain with height of 1166m in Dinh Lap district. Ky Cung river is included in Xi 
Jiang river basin (China). It is the only river in the Northern Vietnam flowing in the 
direction of Southeast – Northwest.  

- Ban Thin river is the tributary of Ky Cung river with total length of 52km, basin area of 
320 km². The river originates from mountainous area in Guangxi (China), flows to the 
right bank of Ky Cung river at Khuat Xa commune, Loc Binh district. 

- Bac Giang river is the tributary of Ky Cung river with total length of 114km and basin 
area of 2670 km². 

- Bac Khe river is the tributary of Ky Cung river with total length of 54km and basin area 
of 801 km². 

- Thuong river is the second largest river of Lang Son, which originates from Na Pa 
Phuoc mountain range (Chi Lang district) and flows in the trough-shape area of Mai 
Sao – Chi Lang to Bac Giang province. Total length: 157km, basin area: 6640 km². 

- Hoa river, total length: 47 km, basin area: 385 km² 

- Trung river, total length: 35 km, basin area: 1270 km² 

B. Biological environment 

1. Forestry 

39. Total forest area of Lang Son province in 2010 is 401,616 ha, accounting for 48.27% 
of total provincial area. In which, the area of natural forest (223,269 ha) accounting for 
55.59% of total area, planted forest has the area of 178,347 ha accounting for 44.41% of 
total area, which contributes to the increase of forest coverage. Current forest coverage of 
the province is as below: 

Table 3:  Forest coverage in Lang Son for the period of 1998 – 2013 (ha) 

Year Area (ha) Natural forest (ha) 
Planted forest 

(ha) 

1998 248,913 184,077 64,836 

1999 243,331 184,017 59,314 

2000 259,160 185,000 74,160 

2001 264,000 185,000 79,000 

2002 288,587 185,457 103,130 

2003 322,820 185,457 137,363 
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Year Area (ha) Natural forest (ha) 
Planted forest 

(ha) 

2004 336,149 185,457 150,674 

2005 346,799 185,457 161,324 

2006 357,660 214,716 142,944 

2007 368,676 220,249 148,427 

2008 383,787 217,699 166,088 

2009 400,026 218,052 181,974 

2010 408,698 219,069 189,629 

2011 414,524 222,863 191,688 

2012 435,117 252,521 182,596 

2013 446,658 257,646 189,012 

Source: Statistical yearbook 2000-2014 
2. Biodiversity 

40. According to the five-year environmental report of Lang Son (2011-2015), the 
province has 1012 species, 533 genera and 161 families under 5 plant divisions: 
Lycopodiella cernua, Equisetopsida, Pteridophyta, Gymnospermatophyta, Magnoliophyta. 
Accordingly, the flora of Lang Son accounts for 8.9% of total species, 21.08% of genera and 
42.59% of family in Vietnam. 

- Timber trees: include 248 species, accounting for 31.95% total plant species of the 
province and play an important role in economic development as well as creating 
forest ecosystem. 

- Herbal trees: include 514 species, accounting for 66.23% of total plant species in the 
province. Some species has high medicinal value such as Drynaria fortune, Smilax 
glabra, Ardisia silvestris. 

- Trees used as food for people and castle: 251 species, accounting for 32.345% total 
plant species in the province; in which there are 67 species of fruit trees, 24 species 
used as powder, tuber and seed, 104 species used as vegetables and spice, and 32 
species used as food for castle.  

- Trees used as material: 20 species for producing ropes, 8 species for covering roof, 
32 species used for knitting. 

- Ornamental plants, protective plants include 138 species, accounting for 17.78%. 

Animals in the province have 409 species with 88 families, in which 24 families are 
mammals, reptile, amphibians, including (i) 61 species of mammal under 21 families and 7 
orders, 239 species of bird under 49 families and 14 orders; 67 species of reptile under 12 
families and 1 order; 42 species of amphibian under 6 families and 1 order. 

41. Water supply system is constructed on the existing road. The subproject area has 
poor natural resources and almost none of mineral. Flora and fauna also have very few 
species and there is no species in project area listed in the Red List recently.   

42. Vegetation: the project area is agricultural land, therefore, typical ecosystem includes 
low plants, secondary forest and Rhodomyrtus tomentosa, Melastomataceae... There is very 
few rare plant species, most species have low economic value. 

43. Animal: The ecosystem of the project area is in the development stage, therefore, the 
current flora and fauna are sparse, mainly secondary forests. Common wild animals are: 
snakes, birds, frogs ..., and livestock includes buffaloes, cows, pigs, chickens, ducks ... 

C. Socio-economic conditions  
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44. The economy in the district has not strongly developed, main income of local people 
is from agriculture and animal husbandry. In 2016, economic structure of the district included: 
66.9% of agriculture-forestry-fishery, 19.4% of industry-construction and 13.8% of trade and 
services. The average annual GDP growth rate (2011-2020) is 9.5%. 100% of communes 
and town have health care stations which have been upgraded and improved with 146/181 
units in villages. At the present, many villages are in short of health care unit and difficult 
travel.  

In 2016, There are 40% poor househods in Binh Gia district (5091 HHs). In which, the 
largest number of poor households is in Hong Phong commune (483 HHs) while the lowest is 
in Binh Gia town and To Hieu commune (14 -17 HHs). The labor force of the district is 
abundant with 35,871 labors, accounting for 66.1% of total population in the district. 

In Binh Gia district, there are mainly ethnic groups such as Tay, Nung, Kinh, Hoa 
living in villages along the hillside valley. 

Table 4: Summary of socio-economic information in Binh Gia district 

Indicators Unit Binh Gia district 

Number of towns and 

communes 

Towns and 

communes 
20 

Population People 54,268 

-  Male People 27,175 

-  Female People 27,093 

-  Urban area People 3,189 

-  Rural area People 51,079 

Population density  

People / 

km2 50 

Number of labors > 15 years 

old  People 35,871 

Number of people in working 

age % 66.1 

Number of households Households 12,732  

Land structure (ha)   

-  Total area ha 109,415.10 

-  Agricultural land  ha 92,342.60 

-  Non-agricultural land ha 3,193.30 

-  Unused land ha 13,879.20 

Economic structure   

-  Agriculture-forestry-fishery % 66.9 

-  Industry- construction % 19.4 

-  Trading -services - tourism % 13.8 

Poor households 
households 5091 

%   39.99 

Source: Statistical Yearbook of Binh Gia district, 2016 

45. Description of water supply: The construction of the water supply system in the district 
faces some difficulties due to the lack of investment budget, so it only meets a small number 
of people in the district. At present, the quality of the works is degraded, damaged and no 
longer usable: the self-flowing water works in Con Tau village, Con Nua, Tra Lau (Tan Van 
commune); Nam Tien and Ban Xoay villages (Hong Thai commune), Van Mich (Hong Phong 
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commune), Na Lu (Thien Long commune), and Ban Duoc (Thien Thuat commune). 
Therefore, it is necessary to build a water supply system to ensure the demand for water for 
the district in general and Tan Van commune in particular. 

46. Socio-economic characteristics of Tan Van commune: Tan Van commune has an 
area of approximately 3,988 ha with 16 villages/hamlets. Of which, forestry land occupies 
about 40.4% (1609 ha). Population in the area is 4563 people corresponding to 1073 
households. 58.3% of them are male (2661 people). Average family size is about 4.3 
persons/household. As of 2016, 2918 people were in working age (58.3%). Average income 
reached VND 26.2 million per capita per year. The rate of poor households in Tan Van 
commune is approximately 11.4% (122 households), the rate of near poor household is 
about 11.2%.  

47. At the subproject area, there are 4 ethnic groups including Tay, Nung, Kinh, Dao. Of 
these, the Tay, Nung and Dao account for the majority with over 96%. Approximately 3.1% of 
the population is Kinh people. Ethnic minority people in the project area use Vietnamese in 
daily communication. In 2016, 11 students, who dropped out of school, were in the range of 
11 to 18 years old. 

48. Main occupation of local people is agriculture-forestry (85.2%). In addition, there are 
some retail business households (12.8%). People mainly cultivate rice, tangerines, star 
anise. Households in the project area not in any religion. Water from ravine with self-flowing 
pipeline is the main source of water used by local people. Besides, they use water from 
drilled well, stormwater. People usually get common aliments as flu, fever, inflammatory 
bowel diseases and digestive problems. In 2016, properties such as buffalo, cows and pigs 
are impacted by the damaging cold.  

49. There was broadcasting stations and post offices for informing to people in the 
commune. The commune has already had healthcare station and the farthest distance to the 
commune health station is approximately 5 km. Wooden and stilt houses are the main types 
of the commune because of cultural characteristics of ethnic people living in the commune.  

50. Proportion of people in Tan Van commune has hygienic toilets is not high (87.4%). 
People mainly use one or two compartment toilets and septic toilets. At present, Tan Van 
commune has highways passing through, so its economies are more developed than other 
communes in the district such as Binh La commune. The socio-economic characteristics of 
Tan Van commune within the subproject area are shown in the following table: 

Table 5: Summary of Socio-Economic Characteristics in subproject area 

Indicators Tan Van 

Area (ha) 3988.1 

Agricultural land 499.3 

Forestry land 1609.9 

Population (people) 4563 

Number of households (HHs) 1073 

Family size (people/HH) 4.25 

-  Male 2661 

-  Female 1902 

Ethnic groups Tay, Nung, Kinh, Dao 

Number of ethnic minority households 1038 

Number of people in working age 2918 

Income per capita (million VND/year) 26.15 

Poor households (HHs) 122 
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Indicators Tan Van 

Rate of poor households (%) 11.4 

Near poor households (HHs) 120 

Rate of near poor households (%) 11.18 

-  Agriculture-forestry-fishery (%) 85.2 

-  Industry-handicraft and construction (%) 2.0 

-  Trading-services (%) 12.8 

% households using hygienic toilets 87.42 

Source: Socio-Economic Report of Tan Van commune in 2016 and interview results at the 
commune 

51.  Use of domestic water: According to the resettlement plan report 94.1% of AHs use 

self-flowing water from ravines (self-flowing water system) for domestic use including food 

and bathing and washing (in the dry season, the people in the commune are severely short 

of water; the rainy season is cloudy). Households using well water and rainwater accounted 

for 5.9%. Domestic Water sources are not hygienic (Contaminated water is caused by 

buffaloes and cows flowing into the stream) causing diseases, affecting health. Therefore, it 

is necessary to build a water supply system in Tan Van commune to improve the quality of 

domestic water, ensure that people in the commune have access to hygienic water sources 

and improve the environmental and community health conditions on whole project. 

52. UXO: Lang Son is among provinces which have the largest amount of UXO which is 
used in the period 1962 to 1976 and in China-Vietnam Border War in the early 1980s. UXO 
includes bombs dropped from aircraft, boody traps and land mines, or mines buried in the 
ground. 

UXO may be detected in the course of field plowing, finding of scraps or even when 
children are playing on the ground. Information about risks in the project area is provided by 
local authorities, people and files recorded from the mine clearance technology center – 
Army of Engineer. Risk assessment can depend on status of land use and the level of 
necessary disturbance in subproject implementation: if there are already traffic roads with 
disturbances such as plowing or digging, the roads are considered to be safe. However, 
there are potential UXO risks during excavation. 

D.   Surface water resource 

53. Water resources in the province include water from rivers, streams and reservoirs. 

- Main rivers in the province are Ky Cung, Luc Nam, Bac Giang and Dong Quy rivers. 

- Reservoir system includes: Tham Luong reservoir in Hung Son commune, Trang Dinh 
district; Tam Hoa reservoir in Hung Vu commune, Bac Son district; Phai Danh 
reservoir in Binh Gia district; Ban Quyen reservoir in Tu Don town (Van Quan 
town), Van Quan district; the reservoir in Thai Binh farm, Dinh Lap district; Na Cay 
reservoir in Na Duong town, Loc Binh district; Ta Keo reservoir in San Vien 
commune, Loc Binh district; Phai Loan reservoir, Phai Mon reservoir, Na Chuong 
reservoir, Na Tam reservoir and Po Luong reservoir in Lang Son city. In general, 
reservoirs in Lang Son province have large water volume to supply water for domestic 
and irrigation purposes.  

- Main streams in Lang Son province include Bong Lau stream in Chi Lang commune, 
Trang Dinh district; Khuoi Ngan stream in Trang Dinh district; Pac Luong stream and 
Ta Lai stream in Tan My commune, Van Lang district; Dong Y stream in Dong Y 
commune, Bac Son district; Tan Văn stream in Binh Gia district, Na Hoan stream 
in Hoang Van Thu commune, Binh Gia district; Ban Gieng stream in Van Quan 
town, Van Quan district; Cau Ngam stream and Cho Bai stream in Van Quan district; 



 

Page | 20  

Dinh Lap stream and Ta Hon stram in Dinh Lap district; Tong Gia stream in Na Duong 
town, Loc Binh district, Con Quac stream in Loc Binh district; Cau Den stream, Dong 
Dang stream in Cao Loc district; Mai Sao stream in Dong Mo town, Chi Lang district; 
Ngoc Tuyen stream, Lao Ly stream in Lang Son city. Almost all streams in Lang Son 
province receive wastewater from urban areas, towns and flow to main rivers in the 
province.  

54. Phai Danh reservoir is the main water source of subproject area with useful capacity 
of 1,951,156 m3/year, in which: 

- The capacity of 1,125,000 m3/year used as irrigation water for 150ha of 02 rice crops 
and another crop.  

- The capacity of 401,500 m3/year used as domestic water for Binh Gia town 
(1,100m3/people)  

- The capacity of 424,656 m3/year used as domestic water for Tan Van commune 
(1,163m3/people) 

In general, water volume in reservoirs is large enough to supply water for domestic and 
agricultural purposes in the province.  Particularly for surface water used to provide daily life 
with many dissolved gases, suspended solids and high organic matter content from many 
different components, creating unstable turbidity. Therefore, solutions about processing 
technology need to pay attention in the pre-treatment stage. After that, the disinfection stage 
is required before supplying water for domestic use. 

E. Water quality 

55. Quality of surface water: In Binh Gia district, there are 2 monitoring positions in Bac 
Giang river at Hoa Tham commune (NM24) and Phai Danh reservoir (NM25). The monitoring 
results are shown in the table:  

Table 6: Results of surface water monitoring in Binh Gia district 2016 

No. Parameter  Unit 
Phase I Phase II 08-MT:2015/ BTNMT 

(B1) 
NM24 NM25 NM24 NM25 

1 pH - 6.83 7.82 6.92 7.68 5.5-9 

2 TSS mg/l 21 24 10.1 <2.0 50 

3 COD mg/l 10.3 10.3 7.8 4.9 30 

4 BOD5 mg/l 0.90 2.8 4.6 3 15 

5 DO mg/l 4.56 5.64 5.94 5.81 ≥ 4 

6 NH4
+(N) mg/l <0.06 0.26 0.023 0.036 0.9 

7 NO2
-(N) mg/l <0.01 <0.01 0.017 0.009 0.05 

8 NO3
-(N) mg/l 0.41 1.83 0.040 0.014 10 

9 SO4
2- mg/l 5 <5 4.685 3.134 - 

10 Fe (total) mg/l 0.41 0.083 0.149 0.195 1.5 

11 Pb mg/l <0.0016 <0.0016 0.001 0.001 0.05 

12 Zn mg/l <0.013 <0.013 0.026 0.024 1.5 

13 Coliform 
MPN/ 
100ml 

1100 1500 42 11 7500 

Note: QCVN 08-MT:2015/BTNMT- National technical regulation on surface water quality – 
Column B1: water used for irrigation or other purposes which require similar water quality. 

Source: Environmental monitoring report of Lang Son province in 2016 

Comments: 

- According to results of water quality analysis at Bac Giang river (Hoa Tham 
commune) and Phai Danh reservoir, water quality in waterbodies are relatively good, 
all parameters in 2 monitoring phases are within permissible level of QCVN 08-
MT:2015/BTNMT (B1).   

- Compared to the 2015 monitoring results, quality of surface water at monitoring 



 

Page | 21  

positions in 2016 in Binh Gia district does not change much, all parameters at all 
monitoring positions are within permissible level of QCVN. 

In general, the quality of raw water taken from Phai Danh Lake is guaranteed to be used 
for domestic use after being sterilized (using the water treatment technology line 
described in Figure 2 of this IEE report). 

56. Quality of underground water: in Binh Gia district, there are 2 monitoring positions 
at NN24 and NN25. The monitoring results are shown in the table: 

Table 7: Results of underground water monitoring in Binh Gia district 2016 

No. Parameter Unit 
Phase I Phase II 

QCVN 09-MT:2015/ BTNMT    
NN24 NN25 NN24 NN25 

1 pH - 3.76 3.92 6.97 6.78 5.5-8.5 

2 NH4
+(N) mg/l <0.06 <0.06 0.026 0.036 1 

3 NO2
-(N) mg/l <0.01 <0.01 0.011 0.016 1 

4 NO3
-(N) mg/l 3.02 2.11 0.625 1.745 15 

5 Hardness mg/l 52 51 180.6 16.60 500 

6 Pb mg/l <0.0016 0.011 0.001 0.001 0.01 

7 Zn mg/l <0.013 <0.013 0.022 0.132 3.0 

8 Fe (total) mg/l <0.035 0.089 0.032 0.020 5 

Source: Environmental monitoring report of Lang Son province in 2016 

Comments: 

-  Underground water quality at monitoring positions in Binh Gia district is quite good: 
the parameters of organics and heavy metal in 2 phases are within permissible limit of QCVN 
09-MT:2015/BTNMT.  

-  Compared to the 2015 monitoring results, quality of underground water at monitoring 
positions in 2016 in Binh Gia district does not change much, all parameters at all monitoring 
positions are within permissible level of QCVN. 
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VI. EXPECTED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

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

56. The project implementation will affect lives of local people, especially residents living 
around the project area; 

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

57. This EMP was integrated in the IEE and prepared for the Subproject 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 desgin phase to ensure that potential impacts are 
addressed. 

A. Scope of the subproject 

58. The subproject is implemented in Tan Van commune, Binh Gia district. Therefore, 
construction of works and water treatment plant has some impacts on the area due to land 
acquisition (permanent land acquisition due to construction or temporary land acquisition 
during construction) and causes damage on assets attached with land.  

59. The subproject will permanently affect 2,150 m2 of 03 households land. Including, 
300 m2 of production forest land (1 household in Hoang Van Thu commune) and 1,850 m2 
of annual crop land (2 households in Tan Van commune) due to construction of pumping 
stations and water treatment station). Temporary land occupation during construction 
(worker’s camp, material gathering areas) including: (i) 32,000 m2 of production forest land 
of 312 households; (ii) 13,000 m2 of public land (traffic and vacant land) of 02 organizations 
(People's Committee of Hoang Van Thu commune and Tan Van commune); 

B. Expected benefits 

60. Construction of water supply system will facilitate the synchronized development of 
technical infrastructure and improve living conditions of local people, thus, attract investment 
and motivate agricultural production in the locality through: (i) improving water quality in the 
project area and providing hygienic water to 100% people in Tan Van commune in 
accordance with QCVN 01:2009/BYT – National Regulation on quality of domestic water, (ii) 
improving living standard, minimizing diseases resulting from low quality of domestic water, 
raising local people’s awareness and sanitary habits through communication about health 
and sanitation; (iii) creating temporary/stable job opportunities for local people during 
construction and operation; and (iv) improving environmental conditions and public health in 
the project area.  

C. WTP location 

61. Water supply system for Tan Van commune, Binh Gia district is located at 8.5km far 
from the centre of the district.  

Primary pump station pumps raw water from Phai Danh reservoir, Hoang Van Thu commune 
to water treatment plant. 

Water treatment plant and secondary pump station are constructed at Tra Lau hamlet. Water 
treatment plant is located at 50m far from upstream tank toward downstream. 

Water pipeline is installed on parent rock layer, the depth of topsoil removal is 0.3m under 
parent rock layer.   
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Water supply system is constructed at Na Pai, Giao Thuy, Con Tau, Con Nua, Tra Lau, Pa 
Pec, Na Vuoc, Keo Coong, Na Dong, Na Quan and Ban Dao hamlets. 

D. Potential Impacts and Mitigation Measures in the Pre-construction Phase 

1. Land acquisition and resettlement 

62. Impacts on land: the Project implementation will require land acquisition of 2.150m2 
in which 300m2 of protection forestry land and 1.850 of land for annual crops. 

62. Site preparation in this phase will require site clearing and grubbing and cutting down 
trees, fruit trees and crops within the project area and a volume of biological solid waste will 
be generated. The status of the project area is hilly land and few trees need to be cut down. 

63. Impact on households: the subproject will affect 317 households affecting land and 
property on land including 03 households (13 people) will be lost land and property on land; 
314 households will be lost temporarily: (i) No severely affected household (losing over 10% 
of productive land), (ii) All affected households are ethnic minorities (1 Tay HH, 2 Nung HHs), 
(iii) No house and auxiliary work is affected by the subproject (iv) Only productive land and 
on-land trees are affected. 

64. Impact on trees. The subproject will affect 613 trees of 315 households including 
280 acasia trees of 140 households; 314 pipe trees of 169 households and bananas, 
tangerine. 1.850m2 of agricultural land (annual crop land) of 2 households. The impact on 
trees is shown in the table below:.  

Table 8: Summary of impacts on trees 

No. Type of trees Unit Number 

1 Crops (corn) M2 1.850 
2 Tangerine Trees 13 
3 Banana Trees 06 

4 Acasia  Trees  280 

5 Perennial trees Trees 314 

Source: IOL, December 2017 

65. Temporary impacts: During construction, 45.000m2 of land which is mainly 
production forest land and public land is temporarily affected. Temporarily affected land is 
managed by the Commune People's Committees in the subproject area (13.000 m2) 
production foresty land (32.000 m2 of 312 households). Besides, contractors will, in 
consultation or negotiation with PCs and land owners to pay for temporary use of land, if 
required, any harm to soil and crop and any damaged crops or income loss during the 
temporary use of their lands. Contractors are also required to restore land as pre-subproject 
conditions before returning to AHs. These requirements will be stipulated in the bidding 
document, civil work contracts and environment protection plans. 

The households affected by land aquisition will be directly affected on their living and 
mentality, their income will be decreased or even lost. Besides, site clearance, compensation 
and support for affected households are complicated problems. If the compensation is not 
reasonable, causing conflicts and litigation among households or between HHs and project 
owner, the people might lose their belief during this period. To ensure the affected 
households’ rights, Lang Son PPC and project owner need to follow the compensation 
resettlement and support policies of the Government, the sponsor (ADB) and existing 
regulations of Lang Son PPC. 

66. Mitigation measures: Tan Van PC shall be prior informed fully by PMU before 
project implementation. During the FS phase, impacts of land acquisition and resettlement 
shall be identified to preprare compensation, support and resettlement plan for Ahs. 
Additionally, ensure no disturbance and damage to cultural values. 

2. Slope stabilization: Access road to the water treatment plant goes along the current 
route toward the treatment station. The route is selected in the direction of terrain slope and 
self-flowing, placed underground with an average depth of 0.3m. The risks mitigated by 
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design measures for slope protection and drainage management include: (i) Carefully design 
the access road to the treatment plant, reducing the number of required intersecting on the 
road where raw water pipelines go through; (ii) maintaining capacity on the slope (iii) 
Evaluate slopes to be cut, design an appropriate outer layer structure; (iv) Assessment of 
hydrology to design raw water pipelines on roads and culverts, including gravity pipeline if 
needed; (v) Backup for slope to re-sodding and shrubs planting. 

3. Water source protection: Barriers around water source will be included in the 
detailed design to minimize waste from animals as well as limit animals travelling around 
reservoirs. Besides, signboard should be installed to inform local people in Tan Van 
commune and beneficiaries in nearby area of water intake area. 

4. UXO clearance 

68. Impact: In the project area, UXO may be remained, especially in Lang Son province, 
which was most affected by the war. UXO explosion risks need to be verified based on the 
opinions of relevant authorities and local people. 

69. Mitigation measures: the project owner will coordinate with specilized units which 
have capability of UXO clearance in the province such as the provincial Military Command 
and relevant agencies to establish detailed plan and map of the area that needs to clear 
UXO. In the clearance process, it is necessary to isolate the clearance area from the 
residents, put up signs and announcements on the media to inform the people and avoid 
their curiosity and unawareness about that area. UXO clearance allows only experts to 
perform, and those who do not perform the task must be isolated at a safe distance with 
safety equipments to avoid any risk. 

E. Potential impacts and mitigation measures in Construction phase 

1.  Site leveling and transportation of residual waste rocks, soils 

70. Prior to the construction, excavation of the existing soil layer (reused or discarded) 
should be carried out, then new ground embankment and site leveling should be constructed. 
This process will need operation of vehicles, equipment such as excavators, bulldozers, 
rollers, graders, etc., causing dust in the construction site. 

71. Mitigation measures: Affected trees and crops of local residents will be 
compensated in accordance with the regulations of the Resettlement and Ethnic Minority 
Development Plan (REMDP). In order to minimze impacts on the vegetation, it is necessary 
to inform the Department of Labor, Invalids and Social Affairs of Binh Giang District about 
construction duration and schedule, the subproject scope as well as the location of the 
worker camps and material storage places. Construction unit should inform Binh Gia 
Environmental and Urban Works Center before cutting trees. The PMU along with 
Environmental Officers (EO) will closely monitor grubbing and tree cutting and supervise the 
plant and vegetation protection. 

A portion of excavated soil for water pipeline will be reused as backfill soil to cover 
the pipeline. Residual soil can be reused as materials for construction of water treatment 
plant and access road if possible or provided to local people for public or private purposes. A 
small part of residual soil will be transported to treatment place according to the agreement 
of the contractor and local authorities.  

2. Soil erosion and Landslide 

72. Impact: Erosion and landslide can occur along the pipeline from the beginning to the 
end. Soil erosion occuring when heavy rain and flash floods cause landslides that will 
damage the pipeline, obstruct the traffic, accrete canals, rice fields and ponds along the road. 

73. Mitigation measures: the pipeline is designed to cross lowhill area with sparse 
population density. To minimize negative impacts during 24-month construction period, the 
contractor should limit activities at the area which has risk of erosion and apply measures to 
stabilize the slope. Plant the vegetation at all excavating locations right after completing the 
construction. 
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3. Degradation of surface water 

74. Impacts: Surface water quality in the project area can be degraded due to 
contamination of organic substance, grease and lubricant, chemicals in construction phase 
and domestic wastes from worker camps. Ditches along the road and streams may be full of 
sediment due to soil erosion at the construction site as well as excavation. It is expected that 
in the construction phase, construction unit will employ over 100 workers to serve regularly 
on site. The amount of waste water is about 8,5 m3. The composition of pollutants is mainly 
in domestic wastewater include: sediment, suspended solids (SS), organic compounds 
(BOD/COD), nutrients (N, P) and Zymoma (Coliform, E.Coli), untreated waste water has 
pollutant concentrations much higher than in the standard QCVN 14:2008/BTNMT (column 
B). To be more specific, the content of BOD5, SS, N and P increase by 12.71, 17.06, 2.82, 
4.71 times respectively. Without construction and installation of sewage collection and 
treatment system, the amount of pollutants shall be discharged into the environmental daily. 
This is a significant source of pollution, which directly affects the living environment of 
workers and local people around the project area, causes epidemics and direcly impacts on 
the groundwater and surface water environment. 

75. Mitigation measures: To mitigate this negative impact, the contractor will take the 
following measures: Manage construction waste according to Vietnamese Government 
regulations, including: collecting, treatment, transportation, recycling of waste from 
construction works and living activities of workers. The areas for washing vehicles and 
equipment must not be located near water sources (the mimum distance is 300m) to avoid 
the leak of waste, sediment, soil and oil contaminated water. Wastewater collection tank 
(including trash rack and settling basin) shall be constructed on construction site to treat solid 
wastes before they fall into rivers, streams, other water sources, agricultural areas and public 
areas. Earthwork activities will be planned to avoid rain with the aim to minimize the 
materials washed away by rainwater into the water bodies. Collecting, storing, transporting 
and treatment of hazardous wastes such as lubricants, petrol, paints and other toxics must 
comply with the provisions of Circular No.36/2015/TT-BTNMT on hazardous waste 
management. Hazardous waste should 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. 

4. Solid wastes 

76. Impacts: Soil excavation for construction of raw water pipeline, access road, site 
leveling for construction of water treatment plant during construction will generate: (i) 
domestic solid waste includes: bags (nylon, carton boxes), bottles (plastic, glass) about 
50kg/day; (ii) Solid waste from site clearance; (iii) excavated materials which are not suitable 
for installment of transmission pipeline. Domestic wastes which are not collected and treated 
radically will cause malodor and contaminate the water and soil environment, and lose the 
environmental landscape. In addition, this will be convenient environment for development of 
disease-causing-bacteria, pathogenic, affecting worker’s health.  

77. Mitigation measures: Domestic solid waste: should be in compliance with 
construction standard QCVN 07:2010/BXD, particularly:  i) the capacity of the trash bin will 
be 100 liters and not exceed 1m3; ii) the bin must be tightly closed; iii) there must be a trash 
bin every 100 meters; iv) garbage in the bin will not be contained more than 24 hours; v) it is 
required to clean up the trash bin daily. The Project Owner will sign a contract with the 
garbage collection unit for collection and transportation of solid waste and disposal in 
accordance with current regulations at least once a day.    

Construction waste shall be stored temporarily in construction site before transporting to 
treated places, Contractors must ensure: i) to keep the safe distance away from canals, 
rivers, streams, water sources of 250m; ii) 200m away from sensitive residential areas; iii) to 
cover closely stockpile area during rainy days and iv) temporary storage will not be allowed 
for more than 48 hours on site.   

5. Hazardous waste 
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78. Impacts: Hazardous wastes mainly include paints, grease and lubricants, oily rags, 
cell/battery, alkaline/acid waste. The wastes will harm the environment unless being 
collected and controlled strictly.   

79. Mitigation Measures: The Project Owner will require the Contractors to take the 
following measures to control the impacts of hazardous wastes: (i) collection 100% of rags 
with grease and specialized containers (hazardous waste collection containers/ collectors) 
located on site; (ii) to equip two 100-200l tanks placed in each repair 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 area. (iv) restrict on-site repairs (repair only in the event of 
an incident). For major repairs must be made at the repair garage in the area. (v) Waste oils 
must be collected and stored in area with waterproof ground and treated by company 
specialized in the disposal of hazardous waste; (vi) collection, transportation and disposal 
are carried out by the specialized Company and in compliance with the Circular 
No.36/2015/TT-BTNMT (dated 30 June 2015) on hazardous waste management. 
Contractors must have a record of hazardous waste incurred in the project, handling 
process, transporting the hazardous waste (e.g., who did? What is the date of 
transportation? Responsibilities?). 

6. Increased air pollution caused by transportation, construction 

80. Impacts: The process of transporting materials, transporting excess soil and 
construction activities will generate dust, emissions (NOx SOx, CO, CO2 ...), Noise can 
cause respiratory and hearing problems for people living around the project.   

81. Mitigation measures: Periodically spraying water at construction sites; Covering the 
crates that carry materials; Limiting transportation through residential areas at night. Build 
temporary barriers/fences near crowded residential areas; Requires vehicles and equipment 
to reduce noise and emissions.  

7. Impacts on local transport 

82. Impact: construction activities of the subproject might block the traffic, causing 
travelling and agricultural cultivation problems. 

83. Mitigation measures: in order to minimize disturbance to local people, the contractor 
should obtain the consent of local authorities and local residents for the use of transportation 
routes and other public transport facilities. It is required to have emergency plans in the event 
of an incidents, reinstate the existing routes and infrastructure before construction and 
compensate for any damage. 

8. Safety of local people and construction workers 

84. Impacts: Excavation activities related to heavy machines can pose a risk of injury to 
local people and workers. Transportation of construction materials on the existing road may 
cause danger to traffic safety and affect other houses and buildings on the roadside, 
especially residential areas along pipeline.  

85. Mitigation measures: Contractors will (i) conduct training for workers on safety, roles 
and responsibilities, safe practices and environmental sanitation; (ii) establish rules on 
occupational safety, (iii) ensure that drivers are trained and licensed; (iv) fence all site 
locations; (v) assign the responsibilities of supervisors to ensure that all safety rules are 
followed. 

9. Impacts of mobilizing workers 

86. Impacts: for implementation of the subproject about 100 workers will be continuously 
mobilized during construction. Gathering too many workers might cause (i) burden for public 
services such as power and water, (ii) risks of transmitting diseases in construction sites, (iii) 
spread diseases such as eye pain, cholera, influenza and respiratory problems; (Iv) risks of 
social problems such as gambling, drugs, prostitution and violence. Negative impacts will 
occur on both workers and communities nearby construction works in residential areas. 

87. Mitigation Measures: (i) use local workers as many as possible to minimize the 
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number of migrant wokers. (ii) The contractor registers temporary residence for non-local 
labors and provides education for them about environmental protection and local cultural and 
belief; (iii) Determine location of worker camps far from residential sites and water basins. 
Worker camps will be arranged near the project construction location, at vacant land, far from 
intersection points with local roads, business areas of local people. Sufficiently ensure 
houses and waste treatment works including toilets and trash can. At worker camps, portable 
toilets are arranged to collect domestic waste water. Short-term workers are not allowed to 
interact with local communities. Workers should be educated on HIV/AIDS. The camp area 
should be restored to its original status after completion of the construction. 

10. Reinstatement of the project area 

88. Impacts: After completion, the local people as well as land may be endangered by 
uncollected wastes or abandoned borrow pits.  

89. Mitigation Measures: construction site must be cleaned prior to completion and 
handover. Siteplan in worker camps area must be levelled, reinstated to the original status 
during construction, repair, rehabilitation of damaged roads due to material transportation. 

F. Potential Impacts and Mitigation measures in Operation Phase 

1. Degradation of supplied water 

90. Impacts: Deterioration of water quality in Phai Danh dam causing aquatic imbalances 
and serious impacts on water users in downstream due to asychronous management of 
hazardous and non-hazardous wastewater/waste (including sludge and sediments); Poor 
management of toxic chemicals from upstream poured into Phai Danh.  In addition, It may 
receive unsafe water source due to pollution from livestock activities and their wastes. 

91. Mitigation measure: Solid waste management: stockpile of different wastes must be 
designed, rapidly treat waste/sludge/sediment. Guideline on management and operation 
under existing regulations: rapid reaction to spill of toxic chemicals, solid/soft waste. 
Monitoring of supplied water source under the QCVN08:2015/ BTNMT and standard of clean 
water in conformity with EPA. 

Toxic chemicals must be stored with warning system. Clean the stockpile, comply 
with sanitation regulation; carefully transport and treat chlorine. Appoint eligible to make 
sterilization and rapidly transport spilled chemicals/toxic substance.  

2. Leak of chemicals 

92. Impacts: During operation, only chlorine, lime and aluminum, manganese will be used 
as chemicals. Due to unsafe store and transportation, the chemicals can expose 
environment and cause fire/explosion due to reaction of chemicals. 

93. Mitigation measures: provide measurement equipment to control chemicals and 
ensure that used volume of chemicals will not be excessive. In addition, treated water will be 
checked monthly to assess and analysis chemical contents within the water. In treatment 
area, installation of sign boards on safety and chemical management measures. Have rapid 
reaction mechanism on chemical spill and trained staffs. Employees must be equipped with 
protection equipment and supporting tools.  

3. Risks of water supply interruption 

94. Impacts: During operation phase, water supply can be interrupted due to break of 
pipeline, poor quality of pipe, block of pipeline, water supply valve damaged. 

95. Mitigation measures: Caution of leaks, inform people of the leaking. Set backup plan 
for water outage due to quality supplied. 
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VII. INFORMATION DISCLOSURE, COMMUNITY CONSULTATION AND 
PARTICIPATION 

A. Purposes of community consultation 

96. Public consultation with local authorities, affected people and beneficiaries of the 
project is included in this IEE report to provide necessary information of the project, potential 
impacts and mitigation measures of the project. According to Circular No.27/2015/TT-
BTNMT, public consultation for the subproject having capacity of 1.200 m3/day, lower than 
threshold in EIA of 50.000 m3/day is not required. However, according to SPS of ADB (2009), 
category B subprojects shall implement public consultation with following contents: 

- Executive summary of work items under the subproject 

- Summary of subproject objectives, potential environmental impacts (both positivie 
and negative) during design, construction, operation for stakeholders 

- Encourage community engagement in identifying environmental impacts 

- Collect information about demands and reactions of local authorities and people for 
project implementation as well as proposals to minimize environmental impacts or 
adjustment during technical design phase. 

B. Methods of public consultation and information disclosure 

97. Methods used for public consultation including rapid assessment and participation of 
stakeholders such as: 

- Stakeholders: Representative of Lang Son Department of Planning and Investment, 
Department of Natural Resources and Environment; Department of Agriculture and 
Rural Development. 

- Leaders of People’s Committee, Fatherland Front Committee of Tan Van Commune; 

- Representatives of organizations, unions (Women’s Union, Youth Union, Elderly 
Association, Farmer Association, etc.); Head of residential quarter, representative of 
affected households for environmental and social affairs; Project Owner. 

98. Feedbacks from consultation play an importance role in the preparation, proposal of 
mitigation measures and compensation plans for affected community and environmental 
impact mitigation measures. 

Table 9: Public Consultation Plan 

Organizer Format Frequency  Subject  Attendees  

Construction stage 

Contractor Public 
meetings 

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 

Once before 
construction 
commences 
(public 
meetings) and 
semi-annually 

Presentation of planned 
activities and schedule; 
anticipated impacts and 
mitigation measures; 
GRM 

Potentially affected 
households, 
representatives of 
local authorities 
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Organizer Format Frequency  Subject  Attendees  

interviews thereafter during 
construction 
(site visits and 
informal 
interviews) 

PMU, 
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 MTR 
stage 

Public satisfaction with 
EMP implementation 

Potentially affected 
households, 
representatives of 
local authorities 

Operation stage 

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 at PCR 
stage 

Public satisfaction with 
EMP implementation 
Comments and 
suggestions 

Potentially affected 
households, 
representatives of 
local authorities 

C. Implementation of public consultation 

99. Consultant will cooperate with local authorities to organize public consultation with 
stakeholders. Public consultation is implemented along with environmental baseline survey 
along water collection pipeline, water treatment plant and water supply pipeline. 

100. Public consultation provides main contents of water supply system for Tan Van 
commune, Binh Gia district as below: 

- Project background and items. 

- ADB related information and requirements of the Government on environmental 
protection and management. 

- Introduction of technical options for items in local areas. 

- Collected 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 measures 

- Discuss and comment on environmental impacts and mitigation measures 

- Responses of the Project Owner and Consultant. 

D. Public Consultation Results 

101. Public consultation results are presented in the table below. In general, all parties 
support the project implementation.  
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Table 10: Comments in the public consultation 

 Comments  Project Owner’s responses  

- Local people totally agree on project 
implementation. 

- People are afraid of risk of traffic accidents 
due to material transportation and collection 
crossing residential areas; 

- People are afraid of ravine water quality can 
be polluted by organic, grease, sludge, 
construction chemicals and wastes from 
worker camps;  

- Local people are able to join in construction 
supervision. 

- Local people shall be informed of 
construction progress (at the Commune PC) 
2 weeks in advance of the construction date. 

- Construction solid wastes will be managed 
by the Contractor. Areas of vehicles, tool 
washing are not permitted to arrange near 
water sources to prevent waste, sludge, sand 
from washing away and oil contaminated 
water. 

- This recommendation has been mentioned in 
Environmental Requirements in the 
designing stage. 

102. IEE and EMP shall be published at the  office of Commune PC and ADB’s website. 
Lang Son PMU is responsible for disclosure of translation version at Tan Van commune PC. 
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VIII. GRIEVANCE REDRESS MECHANISM 

A. Objectives of GRM 

103. The grievance redress mechanism  provides an option to address concerns and 
grievances quickly through an open process that ensures affected people and communities 
can exchange their dissatisfaction points  about the activities of the project and complaints 
can be resolved in time. The grievance redress mechanism is part of the IEE. Main 
objectives of the mechanisms are 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 damage and justified damages;  

- Ensure trust for the community and relevant leaders; 

- Redress quickly and transparently comments of local people, especially project 
affected people in compliance with the law.  

B. Grievance redress process 

104. The 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. 

There are 04 steps for grievance redress from stakeholders: 

Step 1: If a household or individual has any complaint, a complaint can be submitted in 
written or verbal form to the representative of the CPC - Community monitoring board 
(usually the Deputy Chairman of the commune/town). The CPC will work with PMU to solve 
complaints and a representative of PMU will respond in written form to the complainant. The 
CPC, as an agency, will meet personally with the aggrieved affected people and will have 30 
days and a maximum of 60 days after the lodging of the complaint to resolve the complaint; 
however, depending upon whether it is a complicated case or the case from a remote area. 
The CPC secretariat is responsible for documenting and keeping files of all complaints that it 
handles. 

Step 2: If after 30 days or 45 days (in remote areas), the aggrieved affected people do not 
receive information from the CPC, or if the affected household is not satisfied with the 
decision taken on his/her complaint, the affected household may bring the case, in written 
form, to any member of the DPC. The DPC will have 30 days or a maximum of 70 days after 
the lodging of the complaint to resolve the case, however, depending on whether the case is 
complicated or in remote area.  The DPC is responsible for documenting and keeping file of 
all complaints that it handles and will inform the District Resettlement Committee (DRC) of 
any decision made and the DRC is responsible for supporting DPC to resolve AH’s 
complaint. The DPC must ensure that the complainant is notified of the decision, which has 
been made. 

Step 3: If after 30 days or 45 days (in remote area), the aggrieved affected household does 
not receive any information from the DPC, or if the affected household is not satisfied with 
the decision made on his/her complaint, the affected household may bring the case, in 
written form, to any member of the PPC. The PPC has 30 days or a maximum of 70 days to 
resolve the complaint satisfactorily for all stakeholders. However, it depends on whether the 
case is complicated or from a remote area. The PPC is responsible for maintaining records 
of complaints, actions and outcomes. 

Step 4: If the efforts to resolve disputes using the grievance procedures remain unresolved 
or unsatisfactory, after a period of thirty days, complainants have the right to bring the case 
to a Court of law for adjudication. The decision of the Court is compulsory for all parties. 
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Figure 4:  Grievance Redress Process 

H Complaints of AHs, APs 
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IX. ENVIRONMENTAL MANAGEMENT PLAN 

A.   Implementation Plan 

105. Lang Son PMU will recruit an Environmental Safeguard Specialist (ESS) of LIC to 
support the project implementation in Lang Son province. ESS will help the PMU to update 
EMP as well as monitoring the compliance of contractors during construction. At the same 
time, ESS will be charge of EMP training and capacity building. 

106. The PMU will engage CSC to monitor and supervise subprojects in general as well as 
monitor environment in particular. CSC will ensure that contractors comply with the 
regulations of the project. 

Table 11: Responsibility for EMP Implementation 

Agencies Responsibilities 

Ban Quản lý 
Dự án Lạng 
Sơn thuộc Sở 
KH & ĐT  

- 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 level. 

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

- Ensure that the implementation of the infrastructure project 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) 

- 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) 

- Update EMP to meet current conditions or any change in project scope or 
unpredicted increase of project impacts 

- 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 PMB 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 impacts outside the scope of IEE prepared in loan 
process.)  
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Agencies Responsibilities 

 
- Conduct capacity building of environmental management for PMB 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 PMB 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 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.  

- 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 of these above tasks 

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 

- 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 

Water supply 
system 
management 
unit  

- Be responsible for operation and maintenance of water supply system under the 
project  

- Monitor EMP during operation phase  

Lang Son 
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 based on 
their mandate 
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                   Monitoring               Reporting 

                                                               

 

                

Figure 5: Environmental Organization and Management in project phases 

B.   Mitigation Measures 

107. Impact mitigation measures under the Environmental Management Plan is presented 
in the comprehensive mitigation measure for the Project in Table below. The mitigation plan 
includes 03 phases of preparation, construction and operation. The mitigation plan will 
address environmental issues and concerning matters voiced at the meetings with 
stakeholders. Details are shown in Table below: 

Construction Supervision Consultant (CSC) 

Contractor 

Ha Giang 

PMU - 

ESO 

Bac Kan 

PMU - ESO 

Lang Son 

PMU - 

ESO 

Environmental Safeguard Specialist (ESS) 

Cao Bang 

PMU - ESO 

DONREs 

ADB 
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Table 12. Environmental impact mitigation measures 

 
Environmental 

issues 
Objectives Mitigation measures Location Timetable Responsibility Funding 

Design, pre-construction 

1. Land acquisition 
and resettlement 

To 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. 

Subproject 
area 

Before 
starting 
construction 

PMU Included in 
the 
operating 
budget of 
PMU 

2. Instabilization of 
slope 

To ensure slope 
stability to meet 
the gravity of raw 
water pipelines 
from upstream 

- 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.  

Subproject 
area 

Before 
starting 
construction 

Design 
Consultant 

Included in 
the 
consultant 
contract 

3. Protection of 
water source 

To ensure that 
the water quality 
is not polluted 

- Build fence around the raw water intake area 
at the upstream of Phai Danh reservoir 
- Install warning sign for domestic water intake 
area at Tan Van commune 

Water intake 
area 

Before 
starting 
construction 

Design 
Consultant 

Included in 
the 
consultant 
contract 

4. Demining of 
mines and 
explosives 

To 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 Included in 
the 
operating 
budget of 
PMU 

In construction phase 
1. Site leveling 

and transport of 
waste rock and soil 

To limit transport 
of waste rock and 
soil through 
taking 
advantages of 
excavated soil to 

Minimize the vegetation in the subproject 
area.  

Inform to local authorities about construction 
time, scope of work items and location of 
material stockpile 

Pay compensation for trees and crops 

Construction 
site of, 
water 
treatment 
plant and 
along 

During 
construction 

CPC, 
Contractor 

Included in 
the 
operating 
budget of 
PMU 
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Environmental 
issues 

Objectives Mitigation measures Location Timetable Responsibility Funding 

backfill raw water 
intake pipeline 

affected by site leveling 
Recycle excavated soil to backfill raw water 

intake pipeline 
- A part of excess soil is used as a basic 

material for the water treatment plant 
- Unused parts will be moved to the 

treatment dumpsite as agreed by the 
construction contractors and local authorities. 

access road 
to the plant 

2. Soil erosion and 
landslide 

To reduce soil 
erosion and 
landslide 

- Minimize impacts causing landslide, 
implement measures to decrease slope 
- Plant vegetation for the whole site after 
completion 

Subproject 
area 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 

3. Degradation of 
surface water 

To reduce surface 
water pollution 

- Collect, transport construction waste and 
periodically treat it with a qualified 
environmental company. 
- The areas for washing vehicles and 
equipment must not be located near water 
sources to avoid the leak of waste, sediment, 
soil and oil contaminated water.  
- Collecting, storing, transporting and 
treatment of hazardous wastes such as 
lubricants, petrol, paints and other toxics must 
comply with the provisions of Circular 
No.36/2015/TT-BTNMT on hazardous waste 
management 
- Hazardous waste should be stored in 
sealed plastic containers and separated from 
constructing sites, surface water sources, 
water supply and ecologically and culturally 
sensitive areas 

Construction 
site, water 
treatment 
plant, water 
pipeline and 
worker 
camp 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 

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

To control excess 
solid waste from 
construction and 
living activities of 
workers 

- Arrange 100-liter domestic waste containers 
with lids at worker 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 rivers and streams; (ii) keep a 
distance of 200 m with a sensitive residential 

Construction 
site, water 
treatment 
plant, water 
pipeline and 
worker 
camp 

During 
construction 

Contractor  Including 
in the 
contractor 
contracts 
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Environmental 
issues 

Objectives Mitigation measures Location Timetable Responsibility Funding 

area; (iii) cover materials on rainy days. 
5. Hazardous 
waste  

To 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. 

Construction 
site, water 
treatment 
plant, water 
pipeline and 
worker 
camp 

During 
construction  

Contractor Including 
in the 
contractor 
contracts 

6. Air pollution 
caused by 
transportation, 
construction 

To reduce 
adverse impacts 
caused by 
construction 
activities 

- Periodically spraying water at construction 
sites nearby residential area during 
construction 
- Covering the crates that carry materials  
- Build temporary barriers/fences near to 
prevent noise at construction site 
- Construction equipment should not be 
placed near residential area in Tan Van 
commune. Limit using equipment causing 
noise 

Construction 
site, water 
treatment 
plant, water 
pipeline and 
worker 
camp 

During 
construction  

Contractor Including 
in the 
contractor 
contracts 

 
 
7. Impacts on local 
transport 

To mitigate 
impacts on local 
transport 

- Inform Tan Van commune authorities about 
the schedule of construction of pipelines and 
water treatment plant. 
- Develop an emergency response plan with 
environmental incidents 
- Restore existing state of roads and existing 
infrastructure before construction; 
compensation for damage if causing a 
problem. 

Along water 
pipeline, 
water 
treatment 
plant in Tan 
Van 
commune 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 

8.  Safety of 
local people and 
construction 
workers 

To minimize risks 
from work 
accidents 

- Conduct training for workers on safety, roles 
and responsibilities, safe practices and 
environmental sanitation 
- Establish rules on occupational safety. 
- Ensure that drivers are trained and licensed. 
- All construction sites must be barricaded. 
- Regulate responsibility for supervisors to 

Constructio
n site 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 
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Environmental 
issues 

Objectives Mitigation measures Location Timetable Responsibility Funding 

ensure following the safety rules. 
9. Labor influx  To reduce 

impacts caused 
by labor influx 

- Take advantages of local workers 
- Non-local workers need to register 
temporary residence 
- Worker camps will be arranged near the 
project construction location, far from 
residential area and sufficiently ensure houses 
and waste treatment works including septic 
toilets and trash can. 
- Workers should be educated on 
environment and social evils. 
- Provide communication about social evils to 
local workers 
- Semi-annually check workers’ health 

Construction 
site 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 

10. Recovering the 
site 

To minimize 
impact on the 
status quo 

- Clean the site before completing and 
handing the work. 
- Level and hand over site for construction of 
worker camps. 
- Repair and restore damaged roads due to 
transportation. 

Construction 
site 

During 
construction 

Contractor Including 
in the 
contractor 
contracts 

Operation phase 
1. Degradation of 
water sources 

To reduce water 
pollution at the 
source 

- Solid waste management at source, 
- Check the fence system surrounding the 
water intake area to avoid encroachment of 
livestock into water sources. 
- Coordinate with local authorities in Binh Gia 
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 
intake 
location in 
Phai Danh 
reservoir, 
along the 
raw water 
intake 
pipelines. 

Operating 
the supply 
system 

Management 
unit of Water 
Supply System 
in Tan Van 
commune 

Included in 
the 
operating 
budget 

2. Chemical 
leakage 

To minimize the 
problem of 
chemical leakage 

- Control chemical usage to ensure no 
excess. 
- Check the water quality monthly. 
- Install signboards in the treatment plant to 
implement safety measures and chemical 
management. 
- Provide protective equipment and supplies 

The water 
intake 
location in 
Phai Danh 
reservoir, 
along the 
raw water 

Operating 
the supply 
system 

Management 
unit of Water 
Supply System 
in Tan Van 
commune 

Included in 
the 
operating 
budget 
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Environmental 
issues 

Objectives Mitigation measures Location Timetable Responsibility Funding 

to support when incidents occur. 
- Improve people's capacity on the 
importance of protecting water resources. 

intake 
pipelines. 

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 
Phai Danh 
reservoir, 
along the 
raw water 
intake 
pipelines. 

Operating 
the supply 
system 

Management 
unit of Water 
Supply System 
in Tan Van 
commune 

Included in 
the 
operating 
budget 
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C.   Environmental Monitoring 

1. Implementation monitoring 

108. Table 13 shows monitoring plan of the compliance with requirements in EMP during 
preparation, construction and operation. ESS shall undertake measures in detailed design 
(for example: integrate environmental design into detailed design, updating EMP`) and 
PMU will inform ADB. During construction, all contractors will implement mitigation measures 
and CSC, ESS will supervise their implementation. Timetable and frequency of monitoring 
activities are shown in Table below. During operation, Lang Son DARD is responsible for 
EMP.   

109. Prior to subproject implementation, IEE and EMP will be updated and revised if 
needed after completion of detailed design and signing contract. IEE and EMP updating is 
based on confirmation of any additional information on assumptions in feasible stage about 
scope, location and expected conditions of the subproject. 

2. Environmental impact monitoring of Subproject 

110. Environmental monitoring plan of Tan Van Domestic Water Supply System 
Subproject in Binh Gia district, Lang Son province is released in Table below. The plan 
covers 03 phases (preparation, construction and operation) of subproject, and includes 
environmental criteria, sampling, location and frequency; data collection method, 
responsibility of stakeholders and estimated costs. The monitoring plan is to identify the 
efficiency of impact mitigation measures, record any unexpected negative and positive 
impacts by the Subproject.   

111. ESS implements environmental monitoring of air quality, noise and surface water 
quality. Sampling will be implemented prior to construction in project area. During 
constriction, ESS will undertake quarterly monitoring of surface water quality, air quality, 
noise and monitoring locations of baseline environment. Additional sampling will be 
implemented and add some parameters (if needed) to confirm complaints about pollution 
caused by the subproject. Management unit of Water Supply System for Tan Van commune 
is responsible for monitoring water quality in the first year of operation phase.  
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Table 13: Environmental implementation monitoring plan 

Environmental 
issues 

Monitoring 
parameters 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

Design and construction preparation phase    
1. Land acquisition 
and resettlement 

Compensation 
documents 

No application 1 time before starting 
construction  

DPI Lang Son, 
DONRE and PMU 

Included in the operating cost 
of Lang Son PMU 

2. Stabilization of 
slope 

Design documents No application 1 time before starting 
construction  

PMU Lang Son Included in the operating cost 
of Lang Son PMU 

3. Protection of water 
source 

Design documents No application 1 time before starting 
construction  

PMU Lang Son Included in the operating cost 
of Lang Son PMU 

4. Clearance of mines 
and explosives 

Certificate of project 
area without UXO 

No application 1 time before starting 
construction  

PMU Lang Son Included in the operating cost 
of Lang Son PMU 

Construction phase      
1. Site leveling and 
transport of excess 
soil 

Inventory of 
documents 

Water treatment plant 
and along the pipeline 
connected with 
treatment plant  

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

2. Soil erosion and 
landslide 

Inventory of design 
document 

Water treatment plant 
and along the pipeline 
connected with 
treatment plant 

Before the construction 
phase, construction 
phase and operation 
phase. 

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

3. Degradation of 
surface water 

Observation Construction site, 
Water intake area at 
Phai Danh reservoir 

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 

Observation  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 Observation Monitor hazardous 
waste storage areas 
The construction area 
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. Air pollution due to 
transport and 
construction 

Observation Construction location Weekly monitoring  
Daily construction 
supervision  

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

7. Impact on traffic Observation Construction location Weekly monitoring  
Daily construction 
supervision 

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

8. Work safety of 
workers on site 

Examine if the 
implementation 
complies with the 

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 
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Environmental 
issues 

Monitoring 
parameters 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

Vietnamese labor law 
and related decisions, 
decrees and circulars 
required by the 
Government. 

9. Socioeconomic 
conditions 

Observation Construction location of 
the work-items  
Residential area away 
from the subproject 
area about 300 m 

Weekly monitoring  
 

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

10. Recovering the 
site 

Observation Transport route, worker 
camps, and material 
storage areas. 

Daily construction 
supervision 

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

Operation phase      
1. The degradation of 
water sources, pipe 
broking 

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 
pipelines. 

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

Management unit of 
Water Supply 
System for Tan Van 
commune 

Included in the operating cost 
of Management unit of Water 
Supply System for Tan Van 
commune 

2. Leakage of water 
and treatment 
chemicals 

People and technical 
operators 

Along the water supply 
line, at the treatment 
plant 

During operation phase Management unit of 
Water Supply 
System for Tan Van 
commune 

Included in the operating cost 
of Management unit of Water 
Supply System for Tan Van 
commune 

 

Table 14: Monitoring of environmental impacts 

Environmental issues 
Monitoring 
parameters 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

Design and construction preparation phase 
A. Air quality (dust, CO, 
NOx, SOx, noise, 
vibration) as additional 
parameters of air 
quality in IEE 
B. Parameters are 
monitored in Phai Danh 
reservoir 

Use analysis methods 
in QCVN as well as 
standards of sampling, 
surface water quality 
and ambient air quality  

At water treatment plant 
and raw water intake 
pipeline 

1 time before starting 
construction 

ESO Included in the 
operating cost of Lang 
Son PMU 

Construction phase      
A. Air quality (dust, CO, 
NOx, SOx, noise, 
vibration)  

A and B: Use analysis 
methods in QCVN as 
well as standards of 

A, B: Water at Phai 
Danh reservoir 
C. Install hotline at 

A, B: During 
construction site (1 time 
for baseline 

ESS Included in the 
operating cost of Lang 
Son PMU 
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Environmental issues 
Monitoring 
parameters 

Locations Frequency 
Monitoring 

responsibility 
Monitoring cost 

B. Surface water 
quality: TSS, heavy 
metals (As, Cd, Pb), oil, 
total coliform, pH, DO, 
COD, BOD5, 
temperature, NH3, N, P 
C. Public complaints 
D. Work accidents or 
local people’s accidents 

sampling, surface water 
quality and ambient air 
quality   
Report of contractor 
and community about 
dust and vibration 
(through observation) 
C. Informed through 
hotline of construction 
unit 
D. Regularly reported 
by contractor/Lang Son 
PMU 
 

construction site 
D All construction sites 

environment, 4 times 
per year in construction 
phase) 
C. Regularly collect 
information from local 
people and workers 
D. Continue to update 
information 

Operation of water treatment plant and raw water pipeline, water supply system  

Quality of treated water: 
total coliform, pH, DO, 
NH3, NO3, NO, 
Chlorine, NaCl and 
heavy metals (As, Cd, 
Pb) 

Use analysis methods 
in QCVN as well as 
standards of water 
quality, standards in 
QCVN  
14:2008/BTNMT  
Circular 
No.50/2015/TT-BYT on 
examination on the 
hygiene quality of 
drinking domestic water 

Phai Danh reservoir, 
water treatment plant 

Twice a year, 
Complaints of local 
people 

Operation & 
Management Unit of 
Water Treatment Plant 

Included in operating 
cost of Water Supply 
Management Unit 
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D. Reports 

112. 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 15: Reporting procedures 

Period Types of report Frequency Responsibility Recipient 

Construction 

Environmental Efficiency 
Report: EMP compliance 
report and site monitoring 
results 

Daily Contractor 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 
two operation years. 
Frequency will be 
decided based on 2-
year evaluation. 

Operation & 
Management 
Unit 

Lang Son 
DONRE 

Table 16: Estimated Cost of Environmental Monitoring Plan Implementation  

Items 
Cost 
estimate 
(USD)  

1. Environmental Safeguard Specialist (ESS) 21040 

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

12000 

Per diem for ESS: 48 USD x 30 days x 6 months 8640 

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

2. Environmental impacts monitoring (by ESS) 8,958 

Ambient air quality: 1 monitoring points x 4 times/year x2 years x 
$111/sample 

892 

Surface water quality: 2 monitoring points x 6 times/year x2 years x 
$336/sample 

8,067 

3. Training/orientation, local transportation, materials 3000 
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Items 
Cost 
estimate 
(USD)  

Training/Guidance: 1 official training course for PMU, CSC, contractors and 
DOT division of Binh Gia district and other training related to the job. 

2000 

Local transportation and materials 1000 

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

Total (1+2+3+4) 33,398 

5. Contingency 1,670 

Note:  

- Monitoring cost is included in the Contract cost with EMC. 
- Sample frequency is in accordance with Circular No.02/24/2017/TT-BTNMT dated 01/ 

09/2017 of MONRE on Technical Regulations on environmental observation. 
- Rate for sample analysis is based on Decision No.46 /QD-UBND of Lang Son PPC 

dated 13/01/2014 on Issuance of unit price for observation and analysis of ambient 
air, noise, industrial emission, surface water, underground water and soil in Lang Son 
province. 

- Analysis unit price can be changed at the monitoring time. 

E. Capacity Building 

113. 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. 

114. The biggest challenge is the lack of appropriate human and financial resources and 
sufficient infrastructure. In order to overcome this limitation, the DPI/Lang Son 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 off the PMU will be trained by the ESP during the implementation of the subproject 
through job tasks or formal training courses on roles and responsibility of implementing EMP. 

Table 17: 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 training need analyses and review prevailing government 
regulations and donor guidelines governing the assessment and management 
of environmental impacts for road development. 

- Review  the  skills  of  PMU  and Lang Son  DOT  staff  to  establish  existing 
capacity  on  environmental  assessments,  environmental  monitoring  and 
implementation of mitigation measures for road development project. 

- Prepare the training plan 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 measuring improvements in attitudes 

and skills achieved.  
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- Modify the training documents/materials as necessary.  
- Hand-over the amended training documents/ material to the project 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 Lang Son DOT who responsible for 

environmental management. 
Employee Vietnamese Environment Specialist must have at least 7 years of experience in 

environmental management of road projects and have post-graduate education 
level on construction engineering, environmental management and relevant 
courses.  
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X. CONCLUSIONS AND RECOMMENDATIONS 

115. 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 for Tan Van commune. 

116. The implementation of the “Domestic Water Supply for Tan Van Commune 
Subproject – Binh Gia District – Lang Son Province” will improve water quality and 
provide benefits to people in Tan Van commune, Binh Gia district and increase their living 
conditions. It will be easier for them to access to hygienic water source, minimize risk of 
disease transmission due to shortage of water. The subproject will contribute to socio-
economic development of the commune in particular and Lang Son province in general. 

117. During construction phase, a specific EMP will be developed by the PMU’s ESS for 
monitoring environmental supervision and mitigation measures implementation. The EMP 
needs to be reviewed and updated to ensure the effectiveness of environmental monitoring 
and the environmental monitoring plans should be fully conducted as stipulated in the EMP. 
Through mitigation measures, subproject environmental impacts above will be controlled and 
no impact which exceeds environmental standard is occurred. 
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XI. ANNEXES 

A. Minutes of public consultation in Tan Van commune 
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B. A. The current status of subproject sites 

 

  

Phai Danh reservoir Location of primary pump station 

  
Location of secondary pump station Public consultation in Tan Van commune 
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Appendix: 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 parameters. 

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 parameters are specified in Table 1. 

Table 1: Limit values of the surface water quality parameters 
 

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 parameters 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. 
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- 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 parameters 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: 2008/BTNMT 
 

NATIONAL TECHNICAL REGULATION 
ON UNDERGROUND WATER QUALITY 

 
Introduction  

 

QCVN 09:2008 / 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 parameters. 

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 parameters are specified in Table 1. 

Table 2: Limit values of the ground water quality parameters 
 

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 parameters 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 determination of  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 parameters 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 



 

Page | 62  

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 parameters of ambient air is specified in Table 1. 
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Table 3: Maximum value of basic parameters 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 

 


