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EXECUTIVE SUMMARY 

1. The Basic Infrastructure for Inclusive Growth in Nghe An, Ha Tinh, Quang 
Binh and Quang Tri Project funded by the Asian Development Bank with total project 
cost of 225 million USD and carried out in Nghe An, Ha Tinh, Quang Binh and Quang 
Tri provinces. The Project responds to the Government of Vietnam's strategy of 
targeting the use of concessional ODA investment into poorer provinces using 
economic sub-regions as a means of identifying interconnectivity and synergies 
between provinces to accelerate economic growth in provinces that have previously 
lagged in terms of economic growth.   

2. The proposed project will (i) Improved connectivity within value chains and 
their supporting infrastructure, (ii) Improved business development infrastructure and 
(iii) Strengthened Sub-regional infrastructure planning and management. 

A. Summary of the Subproject 

3. The “Khe Van road from Huong Hiep commune, Dakrong district to Huong 
Linh commune, Huong Hoa district, Quang Tri province” subproject is under Output 2 
of BIIG 2: Improved business development infrastructure. The route travels through 
Huong Hiep commune, Dakrong district, and Hương Linh commune, Huong Hoa 
district, Quang Tri province with the total length of 11,9 km. 

4. The starting point (Km0+00) intersects NH9 at Km31+608 in Huong Hiep 
commune, Dakrong district. The ending point intersects B14 road (central road in 
Hoong Coc resettlement area), Hướng Linh commune, HướngHóa district, Quang Tri 
province.   

5. The proposed road will be upgraded to category VI of mountainous road 
(TCVN 4054-2005) with design speed V= 20km/ h, Roadbed width 6.0m, road 
surface width 3.5m, roadside width: 2x1.25 =2.5m. Total right-of-way (ROW), which 
includes drainage system, is about 14m. 

B. Subproject screening and categorization 

6. During the PPTA works for the BIIG 2 Project, an Environmental Assessment, 
and Review Framework (EARF) was prepared in Jun 2017 to guide screening and 
selection of roads, environmental assessments and to monitor implementation of 
environment safeguards during project implementation. EARF complies with ADB 
Safeguards Policy Statement 2009 (SPS 2009) as well as the national laws and 
regulations with respect to environmental management and conservation. 

7. As per the project classification on environment aspects the subproject “Khe 
Van road from Huong Hiep commune, Dakrong district to Huong Linh commune, 
Huong Hoa district, Quang Tri province” falls within the scope of category B (please 
refer Rapid Environmental Assessment (REA) checklist attached in appendixE). 
Thus, Initial Environment Examinations should be carried out for this subproject in 
accordance with the SPS 2009. 

C. Anticipated impacts and mitigation measures 

8. 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; (iii) to set out mitigation measures for socio-environmental impacts; and (iv) 
implement public consultation to identify issues/concerns of stakeholders and ensure 
that such concerns are mentioned in design and mitigation measures of subprojects.  

9. Information on environmental status in this IEE was collected from the Quang 
Tri Department of Natural Resources and Environment, Khe Van, Dakrong district 
Natural Resource Division, and other published documents.  

10. The IEE has been prepared for screening, evaluating impacts and proposing 



5 

 

mitigation measures stated in Environmental Management Plan (EMP) including in 
three phases: Pre-Construction, construction, and operation. In addition, the IEE also 
includes necessary mechanisms to ensure the EMP to be implemented. 

11. The subproject will significantly improve the living conditions of local 
communities and increase access capacity to markets and services, and address the 
deterioration of the existing road. The major negative environmental impact related to 
the construction phase is temporary and mitigated by measures presented in the 
EMP. 

12. In pre-construcitonphase, potentially environmental issues consist of ii) land 
acquisition, compensation and site clearance; (ii) Trees – crops cutting down and 
impact on landscape (iii) Unexploded ordnance clearance. In order to minimize the 
impacts, (i), (ii) Land Acquisition and Resettlement compensation plan complies with 
local regulations; (iii) A specialized military unit will conduct clearance of unexploded 
ordnance. Construction contractors only implement construction when UXO unit 
cleared and issued a certificate of safe construction area with the UXO. 

13. During construction phase, anticipated environmental impactsidentified 
include: (i) Generation of construction waste, domestic waste, and hazardous waste ; 
(ii) Impact on Water quality; (iii) Impacts to air quality from the construction activities; 
(iv) Impacts from Labor influx; (v) Workers health and safety risks; (vi)  Community 
health and safety risk; (vii) Impact on Aquatic wildlife habitat; (viii) The risk for 

encroachment of protection forest from Km 2+650 Km 10+160 (ix) Impacts on local 
traffic and community facilities; and(x) Soil erosion and landslide 

14. In order to mitigate these impacts, mitigation measures should be 
implemented: (i) The waste will be collected and managed as regulated in 
14:2008/BTNMT, QCVN 40: 2011/ BTNMT. (ii) Contractors shall have to follow 
QCVN 08-MT: 2015/BTNMT, QCVN 14:2008/BTNMT, QCVN 18:2014/BXD on waste 
water treatment before discharging them into water sources. (iii) Contractors will 
apply the mitigation measures to mitigate the dust generation; use proper types of 
construction machines to ensure noise and vibration standards in accordance with 
QCVN 26:2010/BTNMT and QCVN 27:2010/BTNMT. (iv) Hire and train as many 
local workers as practicable; arrangement of workers’ camps and facilities as agreed 
by local community and approved by the PMU. (v) Regularly exam worker’s health to 
ensure occupational health. Provide labor personal protection equipment, training in 
first-aid skill and a first-aid kit to workers and site engineer; (vi) The contractor must 
prepare and implement an action plan to cope with risk and emergency. Provide 
safety measures as the installation of fences, barriers warning signs, lighting system 
against traffic accidents as well as other risks to people. (vii) Contractors will be 
required to use new fuel tanks, and store all oils and lubricants in on concrete pads 
away from watercourses. Apply all measures to minimize the drop of sludge into 
water, landfill and to avoid the flowing of chemicals or waste into the water flow; 
(viii)Establish the collaboration between related authoritiesin Quang Tri province to 
identify, manage and control the construction activities in the section, where is 
constructed in the existing roadbed, goes through the Protection Forest. Workers 
should be informed and prohibited from cutting trees for firewood. No burning 
allowed in the forest, no worker camps allocation near the forest. (ix) The contractor 
will submit to the CSC, a construction traffic plan indicating the timing of vehicle 
journeys to avoid peak traffic hours, when people get to work and back home. 
Implement appropriate traffic diversion schemes to avoid inconvenience due to 
subproject operations to road users and schedule transport of material and (x) 
Minimize damage and cutting of surrounding vegetation during slope formation. 
Protect the cut slope with planted vegetation, bioengineering or conventional civil 
engineering structures as soon as practicable after cutting. 

15. During the operation process, negative impacts include: (i) increase of traffic 
accidents; (ii) Additional pressure on forest resources due to illegal logging. To 
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minimize the negative impacts, (i) Quang TriDepartment of Transportation 
undertakesperiodic maintenance of works, as well as work with traffic police to 
control speed near the residential areas. (ii) Quang Tri Forest Protection Department 
need increase patrols in the protected areas and to monitor and inspect vehicles 
coming from protection forest near the Project road during operation phase 

16. A public consultation with stakeholders, affected communities by the 
subproject was organized. In general, all stakeholders support the subproject. Local 
people were concerned about environmental impacts and the process of land 
acquisition, compensation, settlement during the project implementation. 

17. An EMP with details of stakeholders’ responsibilities for implementation of 
mitigation measures in Subproject’s construction and operation has been prepared 
under this IEE. 

D. Implementation arrangements 

18. Quang Tri DPI established a Project Management Unit (PMU) for 
implementation of all work phases. The BIIG2 Project in Quang Tri organized 
following the model of the Greater Mekong Sub-Region Corridor Towns Development 
Project (referred to as GMS Project). One PMU officer is appointed as Environmental 
Safeguard Officer (ESO). An Environmental Safety Specialist (ESS) work closely 
with the respective PMU and other stakeholders to the project will comply with ADB 
safeguard policy statement 2009 (SPS 2009) and relevant regulations of the 
government. ESS is needed to ensure that the works have well developed and 
executable environmental management plans (EMP) with appropriate mitigation 
measures based on the environmental assessment and review framework prepared. 
They will develop mechanisms to ensure that mitigating measures are observed and 
will establish reporting formats to monitor the performance of contractors during the 
construction phase when environmental impacts are most likely.   

19. In order to ensure that environmental protection and mitigation measures are 
included in civil work contracts, EMP will be included in the bidding documents and 
the civil work contract.Deficient environmental management costs will pose a high 
risk for implementation of mitigation measures during construction phase due to lack 
of resources and capacity, thus, funding and responsibility for environmental 
protection from the beginning is necessary. Bid documents should also require 
contractors to prove qualified and trained staff on environmental and safety 
management issues so that monitoring of mitigation measures will be effectively 
carried out during the implementation process.The contractors implement and report on 
contractor CEMP derived from EMP. Environment officers (EO) of Contractors lead 

implementation of all mitigation measures. 

E. Conclusion and Recommendation 

20. The IEE concludes that the feasibility study of the subproject combined with 
available information is sufficient to identify the scope of potential environmental 
impacts and formulate mitigation measures for the subproject. As significant changes 
to the subproject do not occur at the detailed design phase, and that new sensitive 
environmental or cultural resources are not discovers, the subprojects will remain 
Category B for environment. In case of any change in the subproject design, the LIC 
Environmental Safeguards Specialist will update EMP before detailed design 
finalization. 
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I. BACKGROUND 

A. Objectives of the Project 

21. The Basic Infrastructure for Inclusive Growth in Nghe An, Ha Tinh, Quang 
Binh and Quang Tri Project, herein after as the Project, funded by the Asian 
Development Bank will invest in the implementation of the north-central coastal 
provinces sub-region socio-economic development plans. The Project responds to 
the Government of Vietnam's strategy of targeting the use of concessional ODA 
investment into poorer provinces using economic sub-regions as a means of 
identifying interconnectivity and synergies between provinces to accelerate economic 
growth in provinces that have previously lagged in terms of economic growth.   

22. The Project will improve service delivery in Ha Tinh, Nghe An, Quang Binh, 
and Quang Tri provinces. it will accelerate Socio-economic development of the four 
north-central provinces (NCPs) in accordance with the Provincial Socio-economic 
Development Plans through 2020, with a vision to 2030 (Provincial SEDP) and the 
Master Plan on Socio-economic Development of Viet Nam’s Central Northern and 
Coastal Region through to 2020 (Master Plan).  

23. PPC of Nghe An, Ha Tinh, Quang Binh and Quang Tri provinces are project 
executing agencies and Provincial Departments of Planning and Investment will be 
the implementing agencies of the project. The project is expected to be implemented 
from 2017 to 2024. 

24. The Basic Infrastructure for Inclusive Growth Sector project in Quang Tri 
province is under the BIIG 2 project, which includes 3 outputs: (i) improved transport 
infrastructure; (ii) improved infrastructure for business development; and (iii) 
professionally managed provincial infrastructure.  

B. Sumary of the Sub-project 

Khe Van Road fromHuong Hiep commune, Dakrong district to Huong Linh 
commune, Huong Hoa district, Quang Tri provinceis one of 06 subprojects 
included in BIIG2 project in Quang Tri provinces. 

25. Khe Van Road, from Huong Hiep commune, Dakrong district to Huong Linh 
commune, Huong Hoa district, Quang Tri province, is located in the area with 
incomplete connectivity. This road, when built, will help to connect the project area to 
Huong Hiep commune, Dakcrong district via NH9, and then connect to the Western 
branch of HCM Trail to Dong Ha city. 

26. The route will contribute to reducing the transportation costs, shortening 
about 50km from the ending point to the provincial administrative center. Currently, 
transportation means for raw materials from Huong Linh commune, Huong Hoa 
district to factories in Cam Lo, Dong Ha must turn to west branch of Ho Chi Minh 
road, then enter NH9. It takes 4 hours for a trip and approximately 05 material trips 
are transported daily from Huong Linh commune. After subproject completion, in 
combination with raising cow industrial cluster in Huong Linh commune, it will 
increase to 30 trips with the estimated duration of 1 hour/trip. 

C. Subproject screening and categorization 

27. During the PPTA works for the BIIG 2 Project, an Environmental Assessment, 
and Review Framework (EARF) was prepared in June 2017 to guide screening and 
selection of roads, environmental assessments and to monitor implementation of 
environment safeguards during project implementation. EARF complies with ADB 
Safeguards Policy Statement 2009 (SPS 2009) as well as the national laws and 
regulations with respect to environmental management and conservation. 

28. As per the project classification on environment aspects the subproject “Khe 
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Van Road – from Huong Hiep commune, Dakrong district to Huong Linh 
commune, Huong Hoa district, Quang Tri province” falls within the scope of 
category B (please refer Rapid Environmental Assessment (REA) checklist attached 
in appendix F, G). Thus, Initial Environment Examination (IEE) should be carried out 
for this subproject in accordance with the SPS 2009.  

29. The objectives and scope of this IEE are: (i) to assess current environmental 
conditions in the surrounding areas. (ii) Identify potential environmental impacts of 
upgrading roads. (iii) Identify and assess impacts degree. (iv) Prepare Environmental 
Management Plan (EMP) describing mitigation measures, monitoring, reporting 
requirements, agency responsibilities, and cost estimates to address adverse 
environmental impacts.And (v) to conduct public consultation in order to figure out 
possible issues/concerns of stakeholders and to ensure their inclusion in design and 
mitigation measures of the Subproject. 
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II. POLYCY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

The Subproject shall comply with ADB’s SPS 2009 and government of Vietnam’s 
existing regulations and Law on environmental protection.  

 

A.  ADB Safeguards Policy Statement 

30. The ADB’s 2009 Safeguard Policy Statement (SPS 2009) regulates the 
safeguard policies for its funded projects. The SPS 2009 specifies clearly reason, 
scope and content of environmental assessment. It emphasizes the sustainablitity of 
environment and society in economic development and poverty reduction of Asia – 
Pacific region with following objectives:  

- To avoid potential adverse impacts on environment and Aps, if possible; 
- To mitigate and/or compensate for potential adverse impacts on environment 

and APs in case avoidance is impossible; and 
- To support Borrower/Project Owner to strengthen security system and 

capacity for environmental and social risk management. 

31. For environmental safeguards, based on Rapid Enironmental Assessment 
REA (Annex G and H), and categorization form, the subproject is initially categorized 
as ‘B’. A subproject, which would be classified as category A on environmental 
safeguards, would be ineligible as a BIIG 2 subproject. 

B. Vietnam’s Regulatory Framework for Environmental Assessment 

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

1. Applicable laws, policies, environmental standard and guideline 

- 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; 

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

- Law on Forestry No. 16/2017/QH 14 adopted on November 15, 2017, efective 
from January 

2. Decrees 

- 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. 

- According to Decree 18/2015/NĐ-CP, this subproject need to be prepared 
EPP, which was approved by Quang Tri DONRE (Annex C) 

- 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. 

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

- Decree No. 38/2015/ND-CP of 24 April 2015 of the Government on 
management of waste and discarded materials. 

- Decree No. 201/2013/ND-CP dated November 27, 2013 of the Government 
detailing the implementation of a number of articles of the Law on Water 
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Resources. 
- In accordance with the Decree No. 18/2015/ND-CP dated February 14, 2015, 

the subproject is subjected to Environmental Protection Plan, review and 
approval by DONRE  

3. Circular 

- Circular No. 36/2015/TT-BTNMT dated 30/6/2015 of Ministry of Natural 
Resources and Environment on hazardous waste management. 

- 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. 08/2017/TT-BXD dated may 16, 2017 of Ministry of Construction 
on construction solid waste management 

4. Environmental Standards (Annex I) 

❖ Water quality 

- QCVN 02:2009/BYT: National technical regulation on domestic water quality. 
- QCVN 08-MT:2015/BTNMT: National technical regulation on surface water 

quality; 
- QCVN 09-MT: 2015/BTNMT: National technical regulation on ground water 

quality. 
- QCVN 14:2008/BTNMT: National technical regulation on domestic 

wastewater. 
- QCVN 38: 2011/BTNMT: National technical regulation on Surface Water 

Quality for protection of aquatic lives. 

❖ Air quality 

- QCVN 05:2013/BTNMT: National technical regulation on ambient air quality. 
- QCVN 06:2009/BTNMT: National technical regulation on hazardous 

substances in ambient air. 

❖ Solid waste management 

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

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

- Circular No. 36/2015/TT-BTNMT on Hazardous waste management 

❖ Noise and vibration 

- QCVN 26:2010/BTNMT: National technical regulation on noise. 
- QCVN 27:2010/BTNMT: National technical regulation on vibration. 

5. International Guidelines 

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

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

A. Locations and scale of the subproject 

33. Status of infrastructure and traffic network structure: NH09 runs through 
Dakrong district and Huong Hoa district with a length of 67km, which was upgraded 
to plain road, category III completely in 2014.Ho Chi Minh road runs through Quang 
Tri with a length of 139 km. it was constructed to mountainous road, category IV, the 
road base is 6,5 - 18 m, the road surface is 5,5 - 13,5m. The road is in good 
condition. 

The road NH9 runs through Huong Hiep commune with a length 7.26km. The inner 
district road Kreng I- Huong Linh is 4.9km. In these 02 communes, there are 15 
routes with the length of 18,808 Km, rural road, category A, B, C. The road base is 3-
5m, the road surface is 2-4m, the roadside is 0,5 x 2m.   

34. Status of existing subproject road sections: The fist survey conducted 
before 2017 showed thatthe subproject is to improve the quality of the existing road 
including 2 sections.  

- Section No.01: The starting point Km0+00 intersecting with NH9 to Km2+600 
has been constructed by Poverty Reduction Project fund with roadbed width 
5m and bituminous asphalt road surface width of 3.5m. In this section, 26 
culverts has been installed. This section is the main route to Khe Van, Ha 
Bac, Kreng, Ploang hamlets, Khe Van commune.  

- Section No.02: From Km2+600 to the ending point follows the existing road 
alignment with surfacewidth 3,0÷ 3,5m. The roadbed of all route has been 
constructed with the width >=6m, filled with macadam Graded aggregate 
(Km3+00- Km5+00; Km10+00- Km11+800). The section from Km5+00- 
Km10+00 is still a dirt road. The highest longitudinal slope is 16%. The 
positions, from Km2+600-Km11+897, which have cross-flow, temporary 
sluices are established. 

35. The ending point (Km11+897) to Ho Chi Minh Road with a length of 13 km, 
category VI mountain road, bituminous asphalt road surface width of 3.5m, roadbed 
width 6.0m, is currently serving for the traffic of residentials at Hong Coc village. The 
orientation of Huong Hoa district is that this road will be upgraded to category IV 
mountain road. 

Source: FS report 

36. Investment scale: total upgraded length 11,9 km, the road is constructed 
under category VI for mountainous road, specifications are summarized as follows: 

Table 1. Specifications of roads 

Source: FS report 

37. 50 new culverts will be constructed from km0+110.52 to KM11+847.00. And 
01 slap bridge will be constructed at Km6+276 with:  

- Design load HL93 

No. Standard Specifications 

(i) Design speed 20km/h 

(ii) Width of road base  6.0 m 

(iii) Width of road surface 3.5 m 

(iv) Broadside 2x1.25 m 

(v) Slope of road side: il 4% 

(vi) Cross slope of road surface: I surface 3% 

(vii) Structure of road surface Asphalt concrete 
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- Slab bridge 
- Deck width: 7.00m 
- Length: L=22.6m 

38. The longitudinal and cross section is designed in compliance with designed 
scale and standard for inner road, class VI for mountainous road, ensuring smooth 
and safe circulation in the process of operation and use. For road within normal 
curve, super elevation slope; the design aim to expand road surface in curve section, 
road surface at curves upon terrain to minimize earthwork and auxiliary works. 

B. Project activities 

39. Tentative duration for implementation of works under this subproject will be 
03 years from 2020to 2022 with the detailed schedule as follows: 

Table 2. Schedule of implementation 

Items Starting time Ending time 

Detailed design and Pre-Construction 

Detailed design 1/2020 6/2020 

Implementation of compensation, support and 
resettlement 

7/2020 12/2020 

Demining mines and explosives 2/2020 6/2020 

Bidding process 1/2020 6/2020 

Construction 

Earth works 

- Removal of poor material in cuttings and replacing with 
selected fill. 

- Compacting subgrade to a high dry density. 
- Providing adequate subsoil drainage. 
- Soil stabilization methods such as the use of cement, 

bituminous materials or chemicals. 

7/2020 11/2021 

For road surface structure 

- The section with longitudinal slope < 10%: 

+ Asphalt concrete D19 with thickness 7 cm, elastic 

module Eyc  130 MPa. 

+ Surface layer with penetration macadam 0,8kg/m2. 

+ The upper layer of stabilized aggregate base course 
Dmax=25mm thickness 17cm. 

+ The bottom layer of stabilized aggregate base course 
Dmax=37,5mm thickness 18cm. 

+ Filling with compacted soil K98 thickness 50cm. 
- The section with longitudinal slope >= 10%: 

+ cement concrete surface M300 thickness 26 cm 

+ Using PE film as the separation layer. 

+ The bottom layer of stabilized aggregate base course 
Dmax=37,5mm thickness 15cm. 

- Filling with compacted soil K95 or gravel. 

Drainage works 

Bridge construction  

Warranty 11/2021 11/2022 

Accounting settlement 8/2022 12/2022 

Ending the Project 12/2022 6/2023 

Operation  

Repairs and Maintenance After 11/2021 

https://www.designingbuildings.co.uk/wiki/Materials
https://www.designingbuildings.co.uk/wiki/Subgrade
https://www.designingbuildings.co.uk/wiki/Subsoil
https://www.designingbuildings.co.uk/wiki/Drainage
https://www.designingbuildings.co.uk/wiki/Soil
https://www.designingbuildings.co.uk/wiki/Cement
https://www.designingbuildings.co.uk/wiki/Materials
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40. Sources of construction materials: Main materials for construction of 
subproject’s items are sand, stone, cement, soil. Volume of materials for construction 
of the items is displayed in the following:  

Table 3. Total volumes of materials 

Materials Unit Volume 

Macadam m3 26,916 

Sand m3 4,339 

Cement kg 3,779,036 

Excavation soil m3 507,443.88 

Filling soil m3 56,631.3 

Surplus excavation soil m3 405,955.1 

Source: FS report 

41. Materials for the construction are from legally registered construction 
companies and agreed by the PPC in advance: 

- Borrow pit: Xa Vi pit, Huong Hiep commune, Dakrong district. The pit is at 
Km34+500, NH9. S=40.8 ha. Reserve is4,000,000m3. (Decision 2242 / QĐ-
UBND dated on 15/10/2015 by Quang Tri People’s Committee). The distance 
from the pit to the construction site is 3km. The soil is transported to the 
construction site through NH9, inner commune roads. 

- Quarry pit:  Tan Lam pit, Cam Thanh commune, Cam Lo district. The pit is at 
Km28 + 000, NH9. S= 8.3 ha. Reserve is 3,000,000m3. (Decision 1190 / QĐ-
UBND dated on 06/7/2012 by Quang Tri People’s Committee). The distance 
from the pit to the construction site is 3.6 km. The soil is transported to the 
construction site through NH9, inner commune roads. 

- Sand pit: Ta Rut commune, Dakrong district. S= 6.46 ha. Reserve is 
36,000m3 (Decision: 1306/QĐ-UBND dated on 19/6/2017 by Quang Tri 
People’s Committee).  

- From the sand mine in Thach Han River , near Thach Han bridge at 
Km770+100, NH1A, Quang Tri Town(Decision 1768/QĐ-UBND dated by 
Quang Tri People’s Committee on 02/08/2018) The distance from the pit to 
the ending point of the construction is 43.6 km. The sand is transported to the 
construction site through NH1A, NH9D, NH9. 

42. Disposal site: Surplus excavation soil will be transported to fill vacant land 
areas Huong Hiep communeand Huong Hoa commune(minutes of agreement and 
confirmation of disposal sites with local authorities attached in the Annex B). These 
bare land and hillsides are away from residential areas and rivers, streams at least 
250m. 

- Disposal site 01: at Km1+500 on the right site of the upgrading road. The site 
locates at Khe Van village, Huong Hiep commune, Dakrong district. The 
capacity is 350,000m3. 

- Disposal site 02: at Hoong village, Huong Linh commune, Huong Hoa district. 
It is far from the construction site about 1km. The capacity is 200,000m3. 

According to the FS, the volume of excavation soilis 507,444m3. The soil used to fill 
is 101,489 m3. The surplus excavation soil needs to transport to the disposal site is 
405,955 m3. The total storage capacity of the two identified disposal sites is about 
550,000 m3. Therefore, all surplus excavation soil of the subproject is ensured to be 
stored in two disposal sites.  

C. Cost estimate 
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Items VND USD 

Compensation and site clearance cost 15,431,000,000 691,043 

Construction cost 91,505,753,000 4,097,884 

Design cost 4,932,274,000 220,881 

Project management cost: 1,610,751,000 72,134 

Other costs: 6,081,865,000 272,363 

Redundancy costs 19,476,592,000 872,216 

Total investment of the project 139,038,235,000 6,226,522 
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IV. DESCRIPTION OF THE ENVIRONMENT 

A. Natural conditions 

43. Geography Dakrong is a mountainous area, located in Northern Quang Tri 
province, about 41km from the provincial center (Dong Ha city). It borders Cam Lo 
district to the East, Gio Linh district to the North, Phong Dien and A Luoi districts of 
Thua Thien Hue to the Southeast, Lao (Muang Samuay) to the southwest. Dakrong 
is located on NH9 and run through by Ho Chi Minh road. The district has 14 
administrative units, including Krong Klang town and 13 communes. There are 3 
main ethnic groups: Kinh, Van Kieu and Pa Co, of which Van Kieu and Pa Co ethnic 
groups make up over 80% of the district population. 

44. Huong Hoa is a mountainous and border district in the West of Quang Tri 
province. It borders Quang Binh province to the North, Lao People's Democratic 
Republic to the South and West, and borders Gio Linh, Vinh Linh and Dakrong 
districts to the East. It contains of 22 administrative units, including 20 communes 
and 02 towns (Khe San and Lao Bao) (including 13 specially disadvantaged 
communes, 11 communes, which borders Laos). There are 03 ethnic groups in the 
district, consisting of Pa Ko, Van Kieu, Kinh. In addition, there are Lao Bao 
international border gate on NH9, connecting with regional countries such as Laos, 
Thailand, Myanmar and Central region of Vietnam. 

 

Figure 1. Location of Huong Hoa and Dakrong districts in Quang Tri province 

map 

45. Topography: The route area is in mountainous terrain, has a large horizontal 
slope and a relatively high geographical elevation, and is separated by large and 
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small flows. The area has the slope in the direction from East to West, developed on 
sedimentary rock of clay and siltstone. It is intruded by granite formation. Moreover, it 
tolerates the impact of strong parables and fold process. The surface is strongly 
weathered, denuded, washed away. 

46. Geology where the road runs through: According to the survey was 
conducted by Quang Tri Transport Consulting Joint Stock Company, the geology in 
subproject is summarized as: 

- Layer M: This layer is the road pavement of soil and macadam aggregate 
with the thickness of 0.1-0.20m, and appears in the surface at the section: 
Km0 - Km6. 

- Layer D: This layer is the mixer of filling clay and gravel with discrete 
structure. 

- Layer 1: This layer is the mixer of clay and gravel; the color is yellow gray - 
red brown; the state is hardened to semi-hardened; the thickness is not 
defined; it appears at the section from Km10 + 160 to the end of the route; the 
load bearing strength is from medium to high; Rtc = 2.20¸ 2.50Kg/cm2. 

- Layer 2: This layer is the mixer of clay and crushed stone; the state is semi-
hardened; it is the remain of strongly weathered process of sandstone and 
siltstone. 

- Layer 3: This layer is the mixer of claystone - siltstone, which was strongly 
weathered; the color is green with spotted red due to mixing with strongly 
weathered granite; it is harder and harder in deeper depth; Rtc = 600 ¸ 900 
Kg/cm2. 

47. Along the road, the road base is mainly the natural soil foundation. The soil 
foundation is excavated and semi-excavated, appearing at the section from Km6 + 
200 to Km10 + 160 and other short sections. The slope is open as a service road is 
newly excavated. There are no signs of landslides. The observations of the soil layer 
on the slope show the geologically weathered stone sections mixing with yellow-gray 
siltstone, originating from diluvium; the state is hardened to semi-hardened; and 
weathered stones mainly appear in deeply excavated sections. 

48. In addition, according to the surveys, there are no Caxton caves and 
underground streams. In general, the geological activity in the subproject area is 
stable.     

49. Climate: The study area has a tropical monsoon climate, due to the influence 
of the internal radiation and Truong Son mountain range, and lies in the transition 
zone of the hot and cold seasons.  

- Temperature: The average annual temperature is about 24 ~ 280C. In mid-
winter months (from December to February), temperature falls below 220C. 
The coldest month is January, which has the average temperature of 18 ~ 
190C and lowest temperature of 6 ~ 70C. Summer (from May to August) has 
the average temperature over 280C. The temperature is up to 40 - 42oC. 

- Rain: The rainy season is from September to January next year, the rainfall is 
about 75-85% of the total rainfall of the year. The rainy season lasts long with 
the highest rainfall from September to November (about 600mm/month). The 
least rainy months are from February to July (lowest rainfall of 40mm/month). 
Total annual rainfall is about 2,000-2,700 mm, the number of rainy days is 
130-180 days. 

- Humidity: The driest period is not the first month of winter as in the North, but 
in the middle of summer, the driest period is in July with the average humidity 
of 79%. 

50. Hydrology - Rivers: In Dakrong district, Dakrong River originates from 
Truong Son mountain range in the south and southeast of Dakrong district. Quang 
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Tri river, which flows through Dakrong, is the confluence of two Dakrong and Rao 
Quan rivers. The upper is called Dakrong River, downstream is called Ba Long river. 
In the Dakrong river system, there are many relatively large streams such as Paay, 
Scam, Ra Ngao, Ta Sam Ba Le, Rolay, etc. There are also many streams flowing 
into Ba Long river such as Khe Lang An, Khe Ve, ... Dakrong River has short length 
and high slope, so flow rate is high in the flood season and big floods are likely to 
happen. 

51. In Huong Hoa district, there are the 03 main river system. Se Pon River 
originates from southern Laos and flows through the communes of Xy, Thanh, A Xing 
and Thuan, leading to Lao Bao and then entering into Se Bang Hieng River (in the 
territory of Laos).Rao Quan River originates from the Voi Mep, Sa Mui caves, flows 
through Huong Son, Huong Linh, and Tan Hop communes, and enters Thach Han 
River (in Dak Rong commune). Se Bang Hieng River originates from Cham cave 
(Huong Lap commune), flows in the direction of Northeast - Southwest to Central 
Laos.  

B. The existing components of natural environment 

52. Through the visual observation, in-depth interview with local people around 
the sub-project, local government and the result of public consultation, the 
environmental qualities (water surface, soil, and air) in Huong Hiep and Huong Linh 
commune are assessed as good condition. The subproject area is rural area where 
there is no industrial activity;there are no polluted sources in there.  

53. Ra Ghi River runs through Huong Hiep and Huong Linh communes. By visual 
observation, Ra Ghi River water is rather clear and clean. The local people still use 
direct this water for agriculture. 

54. Air environment in the subproject is assessed to be fresh because there is no 
mining exploitation and industrial production activities. Main activities in the area are 
internal transport and agricultural cultivation activities.  

55. According to the environmental report of Quang Tri province, in October 
2018, Center for Resource and Environmental Monitoring in Quang Tri province 
conducted the monitoring of environmental quality in Dakrong and Huong Hoa 
district. The monitoring results showed that: (see detail the positions and result of 
sample monitoring in the Annex E) 

56. Status of surface water: 02 monitoring locations were carried out in Ra Ghi 
River. Monitoring parameters, at all monitoring positions at Ra Ghi and Giang Thoan 
River are within allowable limit of QCVN 08-MT:2015 (column B1). 

57. Air quality:  Air environment in the location remain goods, noise and content 
of air in 04/04 monitoring position is within allowable limit (QCVN 05:2013/BTNMT 
and QCVN 26:2010/BTNMT).  

58. Soil environment:  The soil in the province has been not contaminated with 
heavy metal and is within allowable level of QCVN: 03-MT/2015/BTNMT.  

59. On 30/08/2017, the samples of air, surface water, groundwater, and soil in 
the subproject area were monitored by PMU (incorporation with Thai Duong 
environmental treatment and monitoring JSC) to assess the status of environmental 
quality. The results show that: 

60. Status of surface water: 02 monitoring locations were carried out at RaGhi 
River and at stream at Km8, Hương Linh commune. The results showed that all the 
parameters are within allowable limit of the standard QCVN 08-MT:2015/BTNMT. 
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Table 4. Surface Water Quality 

No. Parameter Unit 

Results 

QCVN 

08:2015/BTNMT 

NM1 NM2 Column B1 

1 pH - 7.6 7.4 5.5 - 9 

2 TSS mg/l 6.8 6.6 50 

3 DO mg/l 10.6 10.9 ≥ 4 

4 BOD5 mg/l 5.8 6.2 15 

5 COD mg/l 10.9 11.1 30 

6 NO3
- mg/l <0.04 <0.04 0.05 

7 PO43- mg/l <0.02 <0.02 0.3 

8 Total oil mg/l 0.6 0.4 1 

9 NH4+ Mg/l 0.08 0.06 0.9 

10 Coliform MPN/100ml 150 240 7,500 

- NM1: at Ra Ghi stream, Khe Van village, Huong Hiep commune. X: 1855147, Y: 563367 
- NM2: at stream at Km8, Huong Linh commune. X: 1849740, Y: 558058 

61. Quality of underground water: The monitoring parameters are under 
allowable limits in QCVN 09-MT: 2015/BTNMT and QCVN 01:2009/BYT - National 
regulation on drinking water quality. In the subproject, the local people in Huong Linh 
and Khe Van villages have been using underground water for drinking and domestic 
use. 

Table 5. Groundwater Quality 

No. Parameter Unit 

Results QCVN 
09/2015/BTNMT NN9 NN10 

1. pH - 6.5 6.7 5.5 – 8.5 

2. TDS mg/L 102 105 1,500 

3. Hardness mg/L 46 42 500 

4. Pemanganat mg/L 3.4 3.8 4 

5. NH4
- mg/L 0.16 0.15 1 

6. NO3
- mg/L <0.01 <0.01 15 

8. SO4
2- mg/L 8.2 8.0 400 

9. Total coliform MPN/100 mL <3 <3 3 

- NN9: At the Mrs. Tran Thi Be’s well, Khe Van, Huong Hiep commune. X: 1855023. Y: 
563731 

- NN10: At the Mr. Nguyen Quang Sang’s well, hamlet 10, Huong Linh commune. X: 
1849600. Y: 556637 

62. Air quality:  According to monitoring results, air environment in the location 
remain goods, noise and content of air in 03/03 monitoring position is within 
allowable limit (QCVN 05:2013/BTNMT and QCVN 26:2010/BTNMT).  

Table 6. Air Quality and Noise in Subproject 

No. Index Unit 

Results 
QCVN 05:2013/ 

BTNMT KK13 KK14 KK15 

1. Temperature oC 33.3 33.1 33.2 - 

2. Humidity  %RH 71.2 69.1 69.4 - 

3. Wind velocity m/s 1.1 1.4 0.9 - 

4. Dust  µg/m3 56 59 61 300 



19 

 

No. Index Unit 

Results 
QCVN 05:2013/ 

BTNMT KK13 KK14 KK15 

5. CO  µg /m3 <3500 <3500 <3500 30,000 

6. NO2 µg /m3 <8 <8 <8 200 

7. SO2 µg /m3 <5 <5 <5 350 

8. Noise dBA 65 68 66 70 

- KK13: at Km0+500. X: 1855029. Y:563630KK14: at Km6+00. X: 1852239. Y: 560322 
- KK15: The ending point, near the intersection with B14 road, Huong Linh commune. X: 

1849503. Y:556403. 

63. Soil environment:  The soil in the province has not contaminated with heavy 
metal and is within allowable level of QCVN: 03-MT/2015/BTNMT.  

Table 7. Soil Quality in Subproject 

No. Parameter Unit 

Results QCVN 03: 
2015/BTNMT Đ9 Đ10 

1. Cd Mg/kg <0.5 <0.5 1.5 

2. As Mg/kg 3 <1 15 

3. Zn Mg/kg 20.4 22.1 200 

4. Pb Mg/kg 20.4 20.6 70 

5. Cu Mg/kg 22.3 21.3 100 

6. Cr Mg/kg 21.2 20.9 150 

- D9: At the Mrs. Tran Thi Be’s garden land, Khe Van village, Huong Hiep commune. X: 
1855051. Y: 563625 

- D10: At the Mr. Nguyen Quang Sang’s garden land, hamlet 10, Huong Linh commune. X: 
1849631. Y: 556682 
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Figure 2: Location of environmental sample monitoring 
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C. Biological environment 

64. According to Status of Environmental report in 2018 by Quang Tri Department of 
Environment and Resources, there are 03 nature reserves in Quang Tri province including 
Dakrong (40,526 ha); Bac Huong Hoa (23,456ha); Con Co Island (4,532 ha) and 2 Protected 
landscape areas are Ru Linh (270 ha) and Ho Chi Minh Trailconservation (5,680 ha). The 
nearest national reserve to the subproject is Dakrong nature reserve, which is about 41 km 
far from subproject area.  

Table 8.  The forestland area in 02 communes 

Forest land 

Dakrongdistrict Huong Hiep commune Huong Hoadistrict 
Huong 

Linhcommune 

Percentag
e (%) 

Area 
Percentag

e (%) 
Area 

Percent
age (%) 

Area 
Percent
age (%) 

Area 

Forest land area 67.30 
122,467.23 

 
42.23 5,991.25 

53.06 
 

61,144.81 
 

54.66 6,266.77 

Protection forest 
21.71 
 

100,034.56 
 

43.42 
 

2,601.27 
 

36.91 
 

22,570.28 
 

62.69 3,928.94 

special-use forest 
48.14 
 

3,389.33 
 

6.58 
 

394.43 
 

37.04 
 

22,645.61 
 

22.87 1,433.35 

Productive forest 
30.15 
 

19,043.34 
 

50.00 
 

2,995.55 
 

26.05 
 

15,928.92 
 

14.43 904.48 

Source: Land use report 2018 of Division of Natural Resources and Environment in Huong Hoa and 
Dakrong 

65. According to FS report, the section from Km2+650 ÷ Km10+160 will be constructed in 
the existing roadbed but itruns through protection forest. According to the survey at the 
beginning of 2017, the current roadbed width is 6.0m;surface width is 3-3.5m. The road will 
be upgraded to the category VI, mountainous road standard with designed roadbed width is 
6.0m, surface width is 3.5m. It completely does not encroach to the protection forest. The 
protection forest, which the road runs through,is natural forest, and protection forest under 
the Huong Hoa-Da Krong Protection Forest Management Board. However, the flora in the 
forest along the road is mainly shrubs; Eucalyptus. Through community consultation in 02 
communes, the local government authorities,and the Huong Hoa-Da Krong Protection Forest 
Management Boardconfirmed that there is no animal or plant listed in Red List of Threatened 
Species lives in subproject area.   

 

Figure 3. 2016 Land cover in Quang Tri province  

(Source:  Assessing Opportunities for Forest Landscape Restoration in Quang Tri, Vietnam- 
IUCNconducted a Restoration Opportunities Assessment Methodology (ROAM) to map Forest 

Landscape Restoration (FLR)opportunities)
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D. Socio-economic conditions 

66. Socio-Economic Characteristics in Huong Linh and Huong Hiep 
communes:  These are the most poverty communes of Huong Hoa and Dakrong 
district with poverty rate from 44% to 62.2% and near poor rate from 25.6% to 27.3%. 
People in the subproject area are mainly area Pako, Van Kieu ethnic people. The 
table below summarizes socio-economic information of subproject communes. 

Table 9.  Socio-economic condition in subproject area 

Indicators Huong Hiep 
commune, 
Dakrong district 

Huong Linh 
commune Huong 
Hoa district 

Total 

Population (people) 5,109 2,420 7,529 

Male 2,149 1,192 3,341 

Female 2,960 1,228 4,188 

Poor households 44.57 62.21  

Near poor households 25.6 27.32  

Agriculture-forestry-fishery 87.5 90 182 

Industry-handicraft and construction 4.5  

Trading-services 8 10 18 

Rate of participation in health insurance (%)  89.3 88.7 89.4 

Number of health examinees 2532   2532 

Rate of vaccinated children (%) 100 100 200 

Rate of malnourished children (%) 14.7   14.7 

% households using hygienic water   0.66 0.66 

% households using hygienic toilets 68.4   68.4 

The rate of households using electricity (%) 100   100 

Source: Socio-economic report in 2016 of Huong Hiep and Duong Linh communes and 
results of interview with local officials. 

67. Socio-economic features of AHs: Socio-economic survey of AHs has been 
carried out in 45 AHs (accounting for 58.4% total AHs). Surveyed households has 
average 5.1person/HH. In which, there are 02 severely AHs and 01 female headed 
households with dependents, 02 households with special contributions and 16 poor 
households. Surveyed HHs includes 32 Van Kieu people and 13 Pa Ko people.   

68. 75.6% respondents have their main income source from agroforestry sector 
(growing rice, eucalyptus, raising duck and chicken…) (34 HHs). Only 3 people are 
engaged in small retails. In spare time, some members do short-term jobs or cooking 
services for events to generate more income. 

69. 35.6% surveyed HHs has income lower than 0.7 million VND/person/month 
(16 HHs). 15.6% HHs has income under 0.7 - 1 million VND/person/month. 
According to the Vietnam’s decision about the standard of poor households, with 
rural area, poor households are households have average income lower than 
700,000 VND/person/month. 16-affected HHs is poor. 

70. UXO:  Quang Tri is one of the heaviest affected areas by the war; this is the 
leading province in terms of UXO and landmine contamination after the war. 
According to survey data from the Ministry of National Defense, in nine districts, 
towns and cities (exxcept for Con Co island) of Quang Tri province, there are 
390,000 ha of land heavily contaminated with bombs and mines, accounting for 82% 
of the country's area. Statistics show that from 1975 up to now, in Quang Tri province 
more than 5,100 deaths and 3,425 injuries are caused by bombs and mines. Of 
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which, 31% victims are children under 16. (Source: DBU Project) 

As a province with more than 80% of the population living on agro-forestry activities, 
local UXO contaminated area has created long-term impacts on poverty alleviation, 
economic and social development of Quang Tri province. UXO contamination also 
seriously affects people’s lives, safety, and sustainable development. 

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

E. Historical and cultural relics 

71. Dakrong district has 27 classified historical and cultural relics, 2 national 
ranked relics (Ba Long war zone, Trieu Nguyen, Hai Phuc, Ba Long communes; main 
crossing points of Ho Chi Minh Trail, in Dakrong commune), 25 provincial ranked 
relics.  
72. Huong Hoa district has many famous places such as Brai cave, Ktam cave 
(Huong Lap commune); Ta Puong cave (Huong Viet commune); Voi Mep cave 
(Huong Linh commune); Bac Huong Hoa Nature Reserve 

73. However, these relics are not located in the project area, and construction 
activities will not affect these structures. 

 

Figure 3. Location of historical and cultural relics in Huong Hoa and Dakrong 
district 
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F. Sensitive receptors: 

74. Nature sensitive receptor: The subproject area is mainly productive land, 
regenerated forestland, and natural forestincluding the protective forest under the 
management of the Huong Hoa-Da Krong Protection Forest Management Board. 
The existing roadsurface is mainly made by soil and gravel, accounting for about 
78.01% of the total length of the road. Many road sections are in bad conditions with 
a number of ruts and holes or severely eroded, resulting in ditches on the surface. In 
rainy seasons, those roads become muddy, slippery and inaccessible. 

75. Sensitive socio-economic receptors: The road runs through sparse residential 
area (Khe Van, Ha Bac, Kreng hamlets, Huong Hiep commune, Coc village, Huong 
Linh commune where people mainly work in agriculture and forestry.  

Table 10. Sensitive receptors 

No Sensitive location Distance to the 
construction site 

Location on the road 
alignment 

2 Khe Van residence 5-10 m Km0+00- Km0+565.66 

K1+473- KM1+644.71 

Km2+173- Km2+625 

3 Crossing the road to Ha Bac residence  Km0+660 

4 Crossing the road to Kreng residence  Km0+2,593 

5 Ban Cooc residence 0-5m Km10+160 ÷ 
Km11+897 

6 Intersection with the road to Hoong 
village, Hoong Cooc resettlement area 

 Km11+821 

7 Natural forest and protetive forest(under 
the management of the Huong Hoa-Da 
Krong Protection Forest Management 
Board) 

the Flora in the forest along the road is 
mainly shrubs; Eucalyptus, melaleuca, 
acacia 

15-20m Km2+650 ÷ Km10+160 

8 Crossing the stream  Km1+364, Km2+097, 
Km4+198, Km4+338, 
Km5+917, Km6+276, 
Km8+984, Km11+847 



25 

 

 

Figure 4: General map for the subproject 



26 

 

V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

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

76. The project implementation will affect local people, especially residents living around 
the project.Potential environmental impacts as well as mitigation measures related to the pre-
construction, construction and operation phases are evaluated as follows. The evaluation 
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).  

77. An Environmental Management Plan (EMP) is included in this IEE report. The EMP 
summarizes all mitigation measures (in the pre-construction, construction and operations 
phases) that have been identified in respect of potential environmental impacts.  

78. The EMP is used in the preparation of bidding documents for the construction work, 
ensuring that bidder is aware of the environmental mitigation to be undertaken during 
construction, and to enable them to price its bid accordingly. The EMP also serves to guide 
the agencies responsible for project operation in exercising required mitigation measures.  

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

1. Land Acquisition and Resettlement 

79. Impacts: The subproject might acquire 128,830 m2 of land owning by 77 HHs (75 
HHs and 2 organizations). All HHs have land use right certificate. 2,431 m2 of residential land 
(38 households) will be affected. 58 households will be affected with 4,845m2 garden land. 68 
HHs with 2,191m2 land for perennial tree will be affected. 32 HHs with 19,184.1 m2 production 
forestland will be acquired. About 100,179 m2 of public land (old road land, unused land, road 
site land) managed by 02 CPCs will be affected. Summary about affected land is shown in 
following: 

Table 11. Summary of impacts on land 

Commune Unit 
Residential 

land 
Garden 

land 

Land for 
perennial 

tree 

Production 
forest land 

Public 
land* 

Total** 

Huong Hiep 
HHs 35 55 58 17 1 61 

m2 2,275 4,665 1,751 16,498.2 76,100 101,289 

Huong Linh 
HHs 3 3 10 15 1 16 

m2 156 180 440 2,686 24,079 27,541 

Total 
HHs 38 58 68 32 2 77 

m2 2,431 4,845 2,191 19,184.1 100,179 128,830 

Source: IOL, March – April 2017. 

80. According to RP report, there are 77 households, which are affected (369 people) (75 
households and 02 organizations). No households need to relocate. AHs are acquired part of 
their residential land, agricultural land, including perennial cropland, garden land and 
production forestry land. These households will be impacted on structures and houses, trees 
and crops. 75 households belong to ethnic minority groups, in which, 53 Van Kieu 
households and 22 Pako households. All affected households are vulnerable households. 
There are 2 severely affected households (10 people) (losing from 10 - 30% their production 
land).  

81. The households affected with garden land, land for perennial tree are impacted on 
livelihoods, especially 04 AHs losing from 30-70% of productive land. The occupied area of 
production forest is not large (about 15% of the total land area occupied by the subproject). 
This impact will be long-term but mainly on the first 3-6 months after acquisition of production 
forestland.   

82. A socio-economic survey was carried out for 45 households (58.4%) out of 77 
households affected in Huong Hiep and Huong Linh communes. The results showed that 
there are 75.6 % respondents have their main income source from agroforestry sector 
(growing rice, eucalyptus, raising duck and chicken…). The agriculture acquisition will 
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influence the affected households. However, the impacts could be mitigated through the 
compensation and support policies mentioned in the Resettlement Action Plan of the 
subproject. Therefore, this impact is assessed as "MEDIUM". 

83. Mitigation measures: Completion& initiation of the resettlement and compensation 
plans (RP) for the affected subproject investments; Ahs in Huong Hiep, Huong Linh 
communes shall be fully informed before project implementation.  

84. With 19,184.1 m2 production forestland acquisition, beside the implementing the 
compensation in accordance with the RPF’s regulations, Quang Tri PMU will implement 
afforestation/ reforestation as defined in article 21, the Law on forestry 2017: 

- Quang Tri PMU shall plant anarea of the afforestation/ reforestation equal to the area 
of the deforestation. 

- Quang Tri PMU shall develop the plan of afforestation and reforestation to summit to 
the Quang Tri PPC for approval. If the approved plan is not implemented, Quang Tri 
PMU shall pay an amount to the Quang Tri forest protection and development fund.  

- The amount remitted into the Quang TriForest Protection and Development Fund is 
equal to the afforestation/ reforestation area multiplies by the unit price per ha 
decided by Quang Tri PPC; Quang Tri PPC shall decide to use the amount paid to 
such fund to carry out the afforestation/ reforestation in theQuang Triprovince. 

- If the Quang Tri PPC fails to implementthe afforestation/ reforestation program within 
12 months from the day on which the Quang Tri PMU make full payment to the 
Quang Triforest protection and development fund, the paymentshall be transferred to 
the National Forest Protection and Development Fund in order to implementthe 
afforestation/ reforestation program in other provinces. 

2. Trees – crops cutting down and impact on landscape  

85. Impacts: Construction activities will have impacts on trees and crops on the roadside, 
of which, 77 HHs will be affected with tree and crops. Of which, 467m2 of crops (vegetable) 
will be lose (58 HHs). There are various types of trees will be lost such as jackfruit, banana, 
mango. 

Table 12: Impacts on trees and crops 

Commune Unit 

Jackfruit 
tree 

 (Tree) 

Banana 

(Plants) 

Mango 

(Tree) 

Coffee 
(Tree) 

Melaleuca 
(Tree) 

Eucalyptus 

 (Tree) 

Pepper 
(Plants) 

Vegetables  

(m2) 

Huong 
Hiep 

HHs 32 55 24 58 17 18 18 55 

Qty 32 807 27 757 1,283 85 122 432 

Huong 
Linh 

HHs 3 10 3 10 15 16 16 3 

Qty 7 90 5 198 127 30 26 35 

Total 
HHs 35 65 27 68 32 34 34 58 

Qty 39 897 32 955 1,410 115 148 467 

Source: IOL March – April, 2017. 

86. The tree cutting will affect livelihoods of households affected on agricultural land, 
trees, and crops. The loss of trees will translate in to a loss of terrestrial habitat. The loss of 
vegetation will happen in the short-term cause erosion issues until the area is either actively 
or naturally re-vegetated. The natural effect of the vegetated ground of moderating runoff will 
be lost temporarily. It was confirmed by all Quang Tri Department of Agriculture officers and 
authorities of Huong Hiep and Huong Linh communes consulted that lost land does not 
provide critical habitat for rare or endangered species. 

87. Site clearing activities might cause accident risks to workers and local people due to 
operation of equipment and machineries, transportation, falling and collapse from demolition 
process and cutting down trees. However, the volume of work is not large and the impact is 
manageable through good construction pactices. Thus, the impactsare assessed to be LOW. 

88. Mitigation Measures: Trees and crops cultivated by local people will be 
compensated in accordance with the provisions of Resettlement Plan (RP). In order to 
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mitigate impacts on vegetation, Huong Hiep, Huong Linh CPCs shall be informed of 
construction time and schedule, the scope of works as well as location of worker camps and 
materials storage sites. None of construction camp, bitumen heating facility, depot, or 
material storage area is located in or near the forest. The Contractors will not use or permit 
the use of firewood for construction activities or cooking in worker’s camps. The contractors 
should not buy or use wood from illegal sources.  

3. UXO clearance 

89. Impacts: In the project area, UXO may be remained from the War. It could cause 
casualties, accidents. If it does not conduct demining of unexploded ordnance (UXO), the 
risks that may occur during the construction phase. The objects are directly affected are 
workers, local people and the surrounding infrastructure. UXO clearance is an important part 
to avoid the possible threats to the work and safety of local people and workers. Mine 
clearance must be taken before the commencement of the road construction. The demining 
may cause explosions of explosive materials due to improper techniques of demining, 
causing dangers to the lives of the clearers. These impacts are assessed as “HIGH” but 
could be mitigated because a military unit with full functions, technical facilities, qualifications, 
and experiences will conduct the demining. 

90. Mitigation Measures: the PMU will conduct consultations with roadside residents to 
determine that whether there was a conflict occurred in the past which could lead to a UXO 
missing out in the area or not. The PMU will verify with Quang Tri Province Legacy of War 
Coordination Center to identify whether the area along the road construction was inspected. 
Specialized military units will carry out the detection and disposal of UXO. Quang Tri PMU 
will ensure that contractor only commence their construction when UXO has been recovered 
and collected and a certificate of safe construction area with the UXO is issued. 

B. Potential impact and mitigation measures during theConstruction phase 

I. General impacts 

1. Generation of construction waste, domestic waste, and hazardous waste 

91. Construction waste: is generated during construction including excavation, 
backfilling, transportation of materials and residual solid waste. It includes 405,955.10 m3 

surplus excavation soil, 19,051- 76,206 m3 solid waste 1 . If these wastes were not well 
managed and properly disposed, they would interfere with construction and increase the 
amount of dust in and around the construction site, affect workers and people living nearby 
the subproject area. (Khe Van, Ha Bac, Kreng villages, Huong Hiep commune, Coc village, 
Huong Linh commune). It is also affected local transport, affecting the landscape, surface 
water resource at locality when it rains. The impact is assessed as MEDIUM due to: 

- The impacts last during the time of construction. 

- Surplus excavation soil will be collected and transported to disposal sites.  

- Other materials as steel, iron be reusable or sold to demanding units, so these types 
of solid waste are less likely to be discharged into the external environment 

92. Domestic waste: In the construction phase, the domestic waste is generated from 
daily activities in the camps including: bags (plastic bags, paper boxes), bottles (plastic 
bottles, glass bottles). In the construction phase, a volume of domestic solid waste including: 
bags (plastic bags, paper boxes), bottles (plastic bottles, glass bottles) is about 20kg/day. 
With the number of 100 workers in the construction site, the amount of domestic solid waste 
is 20 kg/ day2. If solid domestic wastes are not properly collected, the organic matters will be 
decayed and cause the stinky smell, wastewater, and infectious bacteria. Those cause 
significant risks to the water and air environment as well as indirectly affect the health of 
construction workers. The impacts caused by domestic waste are assessed as "LOW" and 

                                                 
1:The volume of materials (sand, rock, steel…) is 66,824.52 m3. According to dispatch No. 1329/QĐ-
BXDdated19/12/2016 of the Ministry of Construction, the loss rate is 0, 5% - 2 % 
2:According to Vietnam Environment Administration Report 2016- Solid waste, average generation volume of 
domestic solid waste in Northern mountain area is about 0.2 kg/person/day. 
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are mitigated because:  

- The amount of waste generated is minor and collected daily by the construction 
workers;  

- The impact is localized at the construction sites;  
- The contractor employs local labor to limit the amount of domestic waste generated;  
- Workers’ camps are concentrated far from the residential areas. 

93. Hazardous waste3 is generated from (i) oil contaminated materials from machine 
maintenance; (ii) asphalt, oil, petroleum and painting tanks; (iii) Batteries, light bulbs, and 
cartridges from office at the site. The volume of hazardous materials depends on the number 
of equipment/machines, workers, and materials. The generation of wastes is infrequent and 
insignificant.The machine maintenance processwill discharge lubricating oil containers, oil 
residue, oil contaminated rags. If they are not collected and treated, soil and ground water 
will be contaminated. Asphalt is a sticky, black, and highly viscous liquid or semi-solid form 
of petroleum. The main component of asphalt is bituminous which could cause damages or 
negative affects theenvironment and people’s health unless being stored or used in line with 
the technical process. The dense asphalt, which is stored at high temperature, may cause 
fires, explosion, or burning.Hazardous waste generated in the construction site is assessed 
as MEDIUM, localized and short time in construction period. Hazardous materials will be 
collected, managed, and treated in accordance to Circular No. 36/2015/TT-BTNMT. 

Mitigation measures:  

94. Construction waste shall be stored temporarily in construction site before 
transporting to treated places, Contractors must ensure:  

- to keep the safe distance away>30m from Ra Ghi riveraccording to Decree No. 
43/2015/ND-CP dated on May 6, 2015 about the establishment and management of 
water source protection corridors 

- Surplus excavatedsoil shall be transported to the disposal site in Huong Hiep 
commune and Huong Hoa commune (as mentioned in paragrapth 51). 

Waste transporting vehicles should comply with mitigation measures for vehicles mentioned 
in section Dust and Emissions. 

95. Domestic solid waste Domestic solid waste at the construction site will be collected 
into containers which have lids, and the contractor will contract with the garbage collection 
unit in Dakrong and Huong Hoa district for collection and transportation of solid waste and 
disposal in accordance with Decree No.38/2015/ND-CP on solid waste management at least 
once a day. 

96. Hazardous wastes: The Project Owner will require the Contractors to take the 
following measures to control the impacts of hazardous wastes in compliance with the 
Circular No.36/2015/TT-BTNMT (dated 30 June 2015) on hazardous waste management.    

- Hazardous waste will be collected and stored temporarily in the warehouse located at 
the site.  

- to equip two 100-200l tanks placed in each repair area of machinery and equipment 
to collect all waste oil and grease;  

- Do not burn oil-contaminated waste, rags in the construction site, residential area.  
- 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.  
- Waste oils must be collected and stored in area with waterproof ground  

All hazardous wastes will be carried and treated by Dong Ha Environment and Urban Works 
Company limited. 

2. Impact on Water quality 

97. The Source of wastewater are from Construction wastewater, Domestic wastewater 
from workers’ camps, and Runoff rainwater. The wastewater cause impact on water quality. 

98. Domestic wastewater from workers’ camps: According to the FS report, about 100 

                                                 
3List of hazardous wastes according to Decision No. 23/2006 / QD-BTNMT of the Ministry of Natural Resources 
and Environment dated December 31, 2017 

https://en.wikipedia.org/wiki/Viscosity
https://en.wikipedia.org/wiki/Petroleum
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
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workers will be mobilized for the construction; the total daily amount of domestic wastewater 
generated at construction site is about6 m3 per day4. Ingredients of wastewater include 
suspended sediment, oil, grease, organic content, soluble organic matters (BOD5), nutrients 
(Nitrogen, Phosphorous), and bacteria 

99. Construction wastewater: Construction wastewater the activities: i) concrete mixing; 
(ii) washing materials and equipment for construction. The wastewater volume is 
approximately 1 - 2 m3/day. This wastewater typically has a high pH (pH>12), contains a 
large amount of sediment, suspended solids. 

100. Runoff rainwater: Rainwater runs off over the construction site, swept away with the 
objects, loose rock, soil, surface mineral salts and leak oil and grease, which will increase the 
content of suspended substances, organic matters, increased turbidity, oil, and grease in the 
water particularly when the construction is commenced in September to January (rainy 
season).  

101. The quality of water is affected by pollutants as TSS, BOD5, COD, NO3
-, PO4

3-, 
Coliform, suspended solids. The quality of wastewater effluents is responsible for the 
degradation of the receiving water bodies (Ra Ghi River) in the subproject. The impact of 
degradation may result in decreased levels of dissolved oxygen, physical changes to 
receiving waters, the release of toxic substances, bioaccumulation, or bio magnifications in 
aquatic life, and increased nutrient loads. Untreated wastewater discharge directly to surface 
water resources causing irreversible damage to the aquatic ecosystem in Ra Ghi River and 
possibly health risk to residents living around the construction.  

102. However, (i) construction time is short (18 months), and the Contractor uses local 
labor or rents resident’s houses to build workers camps. (ii) Construction wastewater is re-
used for curing concrete and watering the haul road and construction site. (iii)There are no 
endemic animals and plants found in the subproject area. The excavation and activities take 
place during the dry season when the flow in the Ra Ghi River is the lowest. Therefore, the 
impact is MEDIUM, short term, in small scale and can be mitigated by suitable methods. 

Mitigation measures: 

103. Domestic wastewater: Contractors shall have to follow QCVN 08-MT: 2015/BTNMT, 
QCVN 14:2008/BTNMT, QCVN 18:2014/BXD on waste water treatment before discharging 
them into water sources. Suggested mitigation measures are:  

- Portable toilets will be provided on construction sites and construction camps for the 
workers and canteens. If there are nearby public sewers, interim storage tanks and 
pipelines will be installed to convey wastewater to those sewers. 

- Septic systems shall be provided for treatment and disposal of domestic sanitary 
sewage in areas with no sewerage collection networks 

104. Construction wastewater:  

- Wastewater from washing vehicles and construction equipment shall be collected into 
a settling pond before discharged into the local drainage system.  

-  At the completion of construction works, wastewater collection tanks and septic tanks 
shall be safely disposed of or effectively sealed off. 

- Installed and maintained oil water separators and grease traps at refueling facilities, 
workshops, parking areas, fuel storage areas.  

- Repair and wash the construction machinery at special repairing shops. No onsite 
machine repair and washing shall be allowed. 

- Material stockpiles will be protected against wind and runoff waters which might 
transport them to surface waters. 

- Storage of bulk fuel should be on covered concrete pads away from the public and 
worker camp. Fuel storage areas and tanks must be clearly marked, protected, and 
lighted. Contractors should be required to have an emergency plan to handle fuel and 
oil spillage.  

                                                 

4Pursuant to National Technical Regulation on Regional and Urban Planning and Rural Residental 
Planning QCVN 01:2014/BXD, the standard water consumption is 60 liters/person/day 
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105. Runoff rainwater:  

- Building the temporary rainwater drainage system before leveling.  
- Thoroughly collect spilled materials and waste oil from equipment during construction; 
- Do not carry out the excavation and leveling on rainy days to avoid leaching the 

pollutants, affecting water body 
- The Contractor will detail proposed measures in the Contractor's Environmental 

Management Plan (CEMP). The PMU and CSC will be responsible to check the 
adequacy of the CEMP to provide the required mitigation monitor the implementation 
of the mitigation measures. 

3. Impacts to air quality during from the construction activities 

➢ Impact of dust to air quality 

106. Dust from excavation and ground leveling: The excavation and ground leveling 
process is the source of dust emission. According to FS report, total volume of excavation 
and filling is564,075.18 m3. Basing on the Environmental Assessment Sourcebook5, total 
average dust concentration per hour in average concentration (1h) is 5.74 (mg/m3), exceeds 
19 times the permitted limits of Standard QCVN 05: 2013/BTNMT (0.3 mg/m3). This amount 
of dust is mostly deposited with large weight, so they are quickly deposited to the ground 
within a distance of 20 - 30 m from the location of a construction item. 

107. Dust from the mixing of sand, cement. If the areas at the end of the wind direction 
about 50-100 m from the construction site, the dust concentration is 20-30 mg/m3, higher 
than standard QCVN 05:2013/BTNMT (referring to the measurement results at the 
construction sites). 

The high dust concentration is a potential risk to public health, cause eyes, and lung 
diseases. 

➢ Impact of exhaust gases emission to air quality 

108. Impacts: The exhaust gases are emitted from the operation of construction 
equipment. Based on the volume of construction materials (Table 3. ) and the emission 
factor of exhaust gases6, the volume of estimated exhaust gases is:  SO2: 0.0169 mg/m3; 
NO2: 0.0096 mg/m3; CO: 0.0024 mg/m3. The values are evaluated lower than the standard 
limits QCVN 05:2013/BTNMT and IFC standard. 

109. Exhaust gases are emitted from transportation of materials to the construction 
site and surplus excavated soil to the disposal sites: To estimate the amount of exhaust 
gases generated, the method of “pollution factor” by the United States Environmental 
Protection Agency (USEPA) and the World Health Organization (WHO) is used to apply to 
diesel vehicles. The model SUTTON is applied to determine average concentration of the 
pollutants at a certain time with the linear emission source 7 . The volume of estimated 
exhaust gases is:  SO2: 0. 3215 mg/m3; NO2: 0.02262 mg/m3; CO: 0.71 mg/m3. The values 
are evaluated lower than the standard limits QCVN 05:2013/BTNMT and IFC standard.  

Nitrogen dioxide (NO2), sulfur dioxide (SO2), and carbon monoxide (CO) are important 
ambient air pollutants. Ambient NO2 exposure may increase the risk of respiratory tract 
infections through the pollutant’s interaction with the immune system. Sulfur dioxide (SO2) 
contributes to respiratory symptoms in both healthy patients and those with underlying 
pulmonary disease. Both acute and chronic exposure to carbon monoxide (CO) is associated 
with an increased risk of adverse cardiopulmonary events, including death. The receptors are 
impacted by dust and exhausted gases: 

- Residents in Khe Van village living along Km0+00-Km0+565.66, Km1+473- 
Km1+644.71, Km2+173- Km2+625 

- Residents living along the material transportation roads: inner commune roads, NH9, 
NH1A, NH9D 

110. The impacts from dust and exhausted gases are localized at the construction site with 

                                                 
5Environmental Assessment Sourcebook, Volume II, Sectorial Guidelines, Environment, World Bank, 
Washington D.C 8/1991.  
6The documents by Natz Transport, Shun Dar Lin, 2005 
7Environmental Modeling, part 5.4, Bui Ta Long, 2008 
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a radius of 50-100m from the construction site. The impact duration is about 8 – 10 hours in 
day. The impacts are assessed as “LOW” due to: 

- The road construction mainly runs through sparse residential areas.  
- In reality, the amount of dust emission and exhausted gases is not much compared 

with the calculation due to different construction time of each item and not occurs 
simultaneously. 

111. Mitigation Measures: to mitigate the dust and exhausted gases impacts, something 
needs to be done:  

- Conduct watering to control dust at least 3 times a day: morning, noon, and afternoon 
in dry weather with temperature above 250C or in the environment with windy 
weather. Avoid excessive water that leads to muddy 

- Site asphalt mixing and concrete batching stations at least 300 m downwind of the 
nearest air quality protection target. (Residential areas at Khe Van, Ban Cooc 
villages). 

- Equip asphalt, hot mix and batching plants with fabric filters and/or wet scrubbers to 
reduce the level of dust emissions.  

- Only transport vehicles within valid registration time which meet requirements for gas 
emissions in the TCVN 6438-2005: Road vehicles, can be used. Vehicles must be 
periodically approved for emission testing and certified: "Standard conformity 
certificate from quality, technical safety and environmental protection inspections" 
according to Decision No.35/2005/QD-BGTVT; 

- Do not burn waste or construction materials at construction sites; 

➢ Impact from generated noise by transportation and construction 

112. During the construction phase, noise is mainly generated from the transportation and 
the operation of equipment. 

Table 13. Typical noise level of construction equipment at various distances 

No Machines, equipment noise level at distance 

  15m 100m 200m 

1 Truck of 10 tons 70 - 96  70 - 96  59.5 53.5 

2 Bulldozer 93 56.5 50.5 

3 Compactor (roller) 72 – 74 37.5 31.5 

4 Excavator 72 – 84 47.5 41.5 

5 Bucket excavator 72 – 93 56.5 50.5 

6 Scraper, blader 80 – 93 56.5 50.5 

7 Concrete mixer 75 – 88 51.5 45.5 

8 Concrete pum 80 – 83 46.5 40.5 

9 Concrete vibrator 85 48.5 42.5 

10 Electric generator 72 – 83 46 40 

11 Self-propelled drille 75 – 106 69.5 63.5 

12 Hoist 76 – 87 50.5 44.5 

Source: EPA, 1971; Barnes et al., 1976. 
- QCVN 26/2010/BTNMT: 6:00 to 21:00 is 70 dBA; from 21:00 to 6:00 is 55 dBA; 
- Standard of Health Ministry: noise in the production area: contact time in 8 hours is 85 

dBA 
- Standard of EHS Guidelines is 55 dBA from 6:00 to 21:00 and 45 dBA from 21:00 to 

6:00 for resident area, school, and office. 

113. Table 13 show that residential areas within 15m surrounding the construction sites 
could be affected by noise. The noise can be a contributing factor to the degradation of the 
health of residents around the construction site. It can cause people to be irritated, stressed, 
and can interrupt their ability to sleep. High noise intensity will affect health such as 
insomnia, fatigue, and psychological discomfort. Noise also reduces the productivity of 
workers on site, causing distraction, which leads to labor accidents. 

Workers, residents of Khe Van, Ban Cooc villages are affected by the noise.  
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114. However, the devices do not operate at the same time, depending on the stages or 
depending on the progress, the workload of the items, each type of machine will be used 
differently, leading to the resonance impact at the same location is very low. In addition, 
vehicles and equipment are periodically inspected and noise will be stopped when 
construction is completed. Noise can be mitigated by suitable measures. The impacts are 
assessed at LOW level. 

115. Mitigation measures: The operation of heavy vehicles for the works should be 
scheduled during the hours of 07:00 and 17:00. All heavy equipment should be kept in good 
working order. All vehicles must have appropriate “Certificate of conformity from inspection of 
quality, technical safety and environmental protection” following Decision No. 35/2005/QD-
BGTVT; to avoid exceeding noise emission from poorly maintained machines. When needed, 
measures to reduce noise to acceptable levels must be implemented and could include 
silencers, mufflers, acoustically dampened panels or placement of noisy machines in 
acoustically protected areas. Avoiding or minimizing transportation through or processing 
material in community areas (like concrete mixing).  

116. Contractor need to use proper types of construction machines to ensure noise and 
vibration standards in accordance with QCVN 26:2010/BTNMT noise caused by construction 
activities. Personal protective equipment (PPE) with ears protection caps or plastic anti-noise 
buttons. Use the anti-vibration personal devices. In addition, do not use machines with high 
vibration level at night from 22h -6h in residential areas (Khe Van, Ban Cooc villages). 

During daytime construction, the contractor will ensure that:  

- Sites for concrete matching plants and similar activities will be located at least 500 m 
away from crowded residents in Khe Van, Ban Cooc villages. Concrete matching 
plant need to be approved by government agencies about environtmental impact 
assessment. 

- No construction is allowed between the night time hours of 22:00 to 06:00. 
- Regularly monitor noise levels at construction site boundaries. If noise standards are 

exceeded by more than 3 dB, equipment and construction conditions shall be 
checked, and mitigation measures shall be implemented to rectify the situation. 

- Provide the construction workers with suitable hearing protection (earmuffs) 
according to the worker health and safety law of Viet Nam. 

- Control the speed of bulldozer, excavator, crusher, and other transport vehicles 
travelling on site, adopt noise reduction measures on equipment, step up equipment 
repair and maintenance to keep them in good working condition. 

- Limit the speed of vehicles travelling on site (less than 8 km/h), forbid the use of 
horns unless necessary, minimize the use of whistles. 

Maintain continual communication with the hamlets and communities near the construction 
sites, and avoid noisy construction activities during school examination periods. 

➢ Impact from generated Vibration 

117. Impact:Implementation of the construction involves various sources of construction 
vibrations from operating heavy equipment. These sources generate elastic waves in the 
soil, which may adversely affect surrounding buildings. Typical vibration level of some 
construction equipment is shown in the table below: 

Table 14.  Typical Vibration level of construction equipment at various distances (Laeq 
(dB)) 

No Machines, equipment Vibration level at distance 

10m 14m 18m 

1 Scraper, bladder 80 61.1 42.6 

2 Bulldozer 79 60.1 41.6 

3 Truck of 10 tons 74 55.1 36.6 

4 Compactor (roller) 82 63.1 44.6 

5 Air compressor 81 62.1 43.6 

According to the Table 14, the vibration level at  distance of 14 m is within the permissible 
limit of Standard QCVN 27: 2010/BTNMT (<75dB) and decrease with the distance 
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increasing. The vibration directly affects the workers involved in the operation of equipment 
and the infrastructure surrounding the construction sites. Vibration is also the cause of 
incidents that cause cracks or collapse of houses. Workers, residents of Khe Van, Ban Cooc 
villages are affected by the vibration. 

The vibration impacts are assessed as “LOW” because the equipment is not operated at the 
same time on site; the impacts are localized at the construction site. Operators of equipment 
work on a shift basis and equipped with labor protective equipment.  

118. Mitigation measures for noise and vibration impact: Contractor has to submit 
documents proving that all equipment and machinery are tested/calibrated to meet 
requirements for vibration as regulated in Vietnamese National Regulation 
QCVN27:2010/BTNMT on vibration generated from construction activities;  

- Contractor has to take photographs of existing condition of the site, particularly at 
areas near fence and gate of sensitive receptors (reffer Table 10). Any damages to 
the existing structure due to vibration during construction process should be fixed at 
the Contractor’s own cost. 

- Activities generating noise and vibration should not be carried out before 5 am and 
after 10 pm everyday near Khe Van, Ban Cooc villages.  

4. Impacts from Labor influx  

119. Impacts: Construction work requires about more than 100 workers. Local workers will 
be given priority (expected about 60-70%), of which: (i) the working age is mainly from 18-35 
years old (95%) and about 5% from 35-50 years old (highly skilled workers or managers). At 
each construction site, about 25% of the workers are women, 75% are male. Child labour 
shall not be used.Concentration of mobilized construction workers can (i) put burden on 
public service such as electricity and water; (ii) cause risk of disease transmission in the 
surrounding area; (iii) spreading diseases such as eye pain, cholera, influenza and 
respiratory problems; (iv) the risk of social problems such as gambling, drugs, prostitution 
and violence. Social disturbance may occur and impact on both workers and nearby 
communities in residential areas, especially the local people in the subproject area mainly 
Pako, Van Kieu ethnic people. These problems destabilize traditional lifestyles and can take 
a heavy toll among relatively isolated indigenous peoples 

120. Mitigation Measures:  

- arrangement of workers’ camps and facilities as agreed by local community and 
approved by the PMU,  

- Registration of workers with local government. 
- Worker camps should be located in the areas with sufficient drainage system to avoid 

water logging and formation of breeding sites for mosquitoes and flies. 
- Workers’ camps and other depots should be kept clean to ensure effective drainage, 

having water for domestic use,  toilets for male and female workers.  
- Workers should have health checks before working and trained on living and working 

behavior before joining the sites, the contractor should set forth rules of conduct for 
workers, facilitate leisure activities such as sports and raise awareness on risks of 
disease transmission. 

- Local contractors are encouraged to use local labor (both male and female), 
especially ethnic minority people, for construction/ Improvement. Job opportunities 
should be prioritized for members of affected ethnic minority HH (if any) 

- Ethnic minority communities are consulted about the information of project, design of 
all work items, the grievance redress mechanism (GRM). The PMU will coordinate 
with local/traditional patriarchs (gia lang) in the conduct of consultations, information 
dissemination and grievance redress involving households from ethnic minority. All 
public information and consultation meetings in minority villages will include local 
translation in minority languages (if needed) so that information and exchange of 
views is facilitated for all men and women, and ethnic minority. 

5. Workers health and safety risks 

121. Impact: In general, working accidents may happen at any construction stage of the 
subproject, including:  
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- Outdoor workers exposed to hot weather (in Jun, the hottest month with the highest 
temperature is up to 40 - 420C).  

- Operations of machines and equipments used for loading/unloading materials and 
equipment, dredging, excavation, material construction and transportation.  

- Injuries due to insect bites, broken grass when working in the bush during site 
clerance,  

- Extreme weather events such as heavy rain, storms, flush flood, or extreme hot 
weather 

- The risks of infectious diseases, social diseases, and sexually transmitted diseases. 
In general, the risk to safety and health of workers is assessed as "MEDIUM" because:  

- Impacts are localized at the construction site and scattered in the local subprojects 
area;  

- Time of work items is short;  
- the contractor equips workers with protective equipment, arranges reasonable 

construction time and provides training to ensure traffic safety and occupational 
safety on the construction site;  

- Fuel storage areas are not located near the camp and are regularly inspected to 
minimize the risk of fire and explosion;  

- Training on fire and explosion prevention and fighting will be implemented;  
- Propaganda, dissemination, and guidelines for the prevention of infectious diseases 

and sexually transmitted diseases will be carried out. These impacts are mitigable 
through appropriate solutions including training on occupational safety and traffic 
safety, etc. before and during the construction and provision process of adequate 
protective equipment for workers. 

122. Mitigation:   

- Test HIV/AIDS within 2 weeks prior to the commencement of construction items  
- Provide training in first-aid skill and a first-aid kit to workers and site engineer 
- Regularly exam worker’s health to ensure occupational health 
- Provide workers with PPE such as masks, gloves, helmets, shoes/boots, goggles, 

safety belt, etc. and enforce wearing during working especially working at heights and 
in dangerous areas. 

- Safely install power lines at offices and in construction sites and do not lay connectors 
on the ground or water surface. Electric wires must be with plugs. Place outdoor 
electric panels in protection cabinets. 

- Install night-lights system when carrying out construction activities at night. 
- Locate noise-generating sources and concrete mixing plants far enough from and 

downwind of residential areas and camps. 
- Store fuels and chemicals in areas with the impermeable ground, roofs, surrounding 

banks, and warning signs at least 50 m far from and downwind of residential areas 
and the camps. 

- Prepare an emergency plan for chemical/fuel spill incident risk before construction 
begins. 

- Provide the camps with sufficient supplies of clean water, power, and sanitary 
facilities. There must be at least one toilet compartment for every 30 workers, with 
separate toilets for males and females. Workers’ beds must be provided with 
mosquito nets so as to prevent dengue fever. Temporary tents will be unacceptable. 

- Clean camps, kitchens, baths, and toilets and sanitize regularly, and keep good 
sanitation. Provide dustbins and collect wastes daily from the camps. Clear drainage 
ditches around the camps periodically. 

6. Community health and safety risk 

123. Impact: The construction may affect to the community: 

- The site demolition process can result in accident risks to local people as well as 
dismantling workers;  

- The risks of traffic accidents, work accidents, fire and explosion incidents, short circuit 
and electric shocks related to construction activities will also affect the safety of the 
community; 
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- In the construction phase, there are about 100 construction workers. Medical 
examination and treatment for the community at health stations will get more 
difficulties in cases of spreading of diseases including dengue fever, malaria, 
diarrhea, red eyes, etc. 

- Without effective management of the camps, solid wastes and stagnant wastewater, 
the environment will be polluted. This creates favorable conditions for flies and 
mosquitoes to thrive and can develop diseases including diarrhea, dengue fever, etc. 
These diseases affect the health of the local community. 

- The concentration of workers may also lead to an increase in social evils including 
prostitution, gambling, etc. It may lead to an increased risk of HIV/AIDS infection and 
other sexually transmitted diseases in the locality. 

- The transportation process of raw materials and fuel, resulting in an increase of traffic 
vehicles on the existing roads such as inner commune roads, NH9, NH1A, NH9D. 

- Smoke, dust, and noise from construction activities will also have impacts on the 
health and safety risks of local people. 

The impact magnitude is assessed MEDIUM level because (i) impacts are local at the 
construction site; (ii) construction time is not too long; (iii) the contractor priority employs local 
staff; (iv) workers are trained on occupational safety, traffic safety, and environmental 
sanitation. 

124. Mitigation Measures: Contractor must comply with all Vietnamese regulations and 
EHS Guidelines regarding worker safety: 

- Prepare and implement an action plan to cope with risk and emergency.  
- Prepare the emergency aid service at a construction site.  
- During demolition of existing infrastructure, the general public must be protected from 

falling debris by measures such as chutes, traffic control and management, and use 
of fences/bariers and warning signs to restricted access zones;   

- The contractor must provide safety measures as the installation of fences, barriers 
warning signs, lighting system against traffic accidents as well as other risks to 
people. Installing information board with contact of responsible people and telefone 
numbers for people to provide grievance and feedbacks. 

II. Specific impacts 

1. Impact on protective forest 

125. Impact: There is risk for encroachment of protective forest in the road section, goes 
through natural forest, managed by Huong Hoa-Dak Rong Protection Forest Management 

Board from Km 2+650 Km 10+160. The construction of road along the protection forest may 
lead to trees cutting out and great risk of forest fire. 

126. Mitigation measure: To minimize the impact, a closed collaboration between Quang 
Tri PMU, Environment Safeguard Specialist (ESP); Huong Hoa-Dak Rong Protection Forest 
Management Board, relevant Divisions of Huong Hoa and Dak Rong districts, Forest 
Rangers, Construction Supervision Consultant (CSC) and Contractors will be established to 
identify, manage and control the construction activities in the section goes through the 
Protection Forest, especially vegetation clearance activities, as well as prevention of forest 
fire, forest degradation, and to ensure construction activities will be done properly on the 
existing road foundation. Workers should be informed and prohibited from cutting trees for 
firewood, and for use in the subproject activities before construction starts; no burning 
allowed in the forest, no cutting of forest trees in protection forest allowed, and no worker 
camps located near the forest. 

2. Impact on Aquatic wildlife habitat at Ra Ghi river 

127. Impact: The bridge construction at Km6+276 through Ra Ghi River will affect the 
aquatic habitat from the excavation and dredge activities. The bridge construction processwill 
increase suspended substances in water and sedimentation in the river, reduce aquatic 
habitats. Consequently, animals, particularly fish; crustacean and mollusks species, would be 
reduced in composition and density.  

The impacts are assessed as "MEDIUM" and are mitigated because it was confirmed by all 
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DARD and DONRE officials consulted that there are no critical habitat for rare or endangered 
species in Ra Ghi River. The impacts are happened within the construction of bridges (in 6 
months) and will be stopped when the works are in operation. 

128. Mitigation measure: 

- Contractors will be required to use new fuel tanks, and store all oils and lubricants in 
on concrete pads away from watercourses.  

- In the construction phase, Contractors will apply all measures to minimize the drop of 
sludge into water, landfill and to avoid the flowing of chemicals or waste into the water 
flow; 

- The construction of Bridge will be scheduled during dry season (the Januaryto July) 
and work duration shall be as short as possible. 

- The Contractor will detail proposed measures in the Contractor's Environmental 
Management Plan (CEMP). The PMU and CSC will be responsible to check the 
adequacy of the CEMP to provide the required mitigation monitor the implementation 
of the mitigation measures. 

- Contractors will be required to use new fuel tanks, and store all oils and lubricants in 
on concrete pads away from watercourses of Ra Ghi river. 

- Contractors will apply all measures to minimize the drop of sludge into water, landfill 
and to avoid the flowing of chemicals or waste into the water flow; 

3. Impacts on local traffic 

129. Impacts: During the construction, local people will still use the road for travel. 
Therefore, the road construction will impact on: (i) traffic safety: The roadwork intersects with 
the road toHa Bac residencesat Km0+660, to Kreng residences at Km0+2,593, to Hoong 
village, Hoong Cooc resettlement area at Km11+821. Local people and people from other 
areas who travel on the subproject road will be affected during the 24 months construction 

period. (ii) Temporary stockpiling yard may cause traffic congestion: according to FS report, 

Soil from excavation activities, which could not be reused as fill soil (about 405,955.10 m3). 
Stockpiles placed at the roadside could impede the movement along the road and cause 
danger by constricting the road width and reducing visibility. (iii) The subproject connects 
with other roads in the region. The amount of vehicle to transport material arise per day is 60 
trips/day.It will affect traffic safety and deteriorate the local road (inner commune roads, NH9, 
NH1A, NH9D).These impacts are assessed as "MEDIUM" and are mitigated because local 
people can have other alternatives to commute within the area and during construction, to 
ensure traffic condition for people, the contractor will use consecutive construction method 
and complete a half part of the road before turning to another part. 

130. Mitigation Measures: To minimize the disturbance to local people, the contractor will 
include in the CEMP, submitted to the CSC, a construction traffic plan indicating the timing of 
vehicle journeys to avoid peak traffic hours (6.30-7.30, 11h30-12h0 and 16h30-17h30), when 
people get to work and back home. The contractor will also coordinate with traffic police of 
Dakrong and Huong Hoa districts to implement appropriate traffic diversion schemes to avoid 
inconvenience due to subproject operations to road users and schedule transport of material 
to avoid congestion, setup clear traffic signal boards and traffic advisory signs at the start 
and ends of the road. The contractor will also install bold diversion signs that would be 
clearly visible even at night and provide flag persons to warn of dangerous conditions. A 
traffic officer will be designated for each construction site. 

4. Impact on local facilities 

131. Impacts: The upgrading road will pass the stream atKm1+364, Km2+097, Km4+198, 
Km4+338, Km5+917, Km6+276, Km8+984, Km11+847. Construction materials and wastes 
can fall into surface water sources, whichinclude construction solid waste (cement, waste 
stones, and soil), leaked construction wastewater (oily wastewater), uncollected domestic 
solid waste, and wastewater from workers’ daily activities. These wastes when falling into 
watersheds will increase sediment and turbidity of the water, cause flow blockage and affect 
irrigation volume. Oily construction wastewater and workers’ domestic wastewater, which 
contain oil and organic matters, can affect quality of the irrigation water then affect crop 
quality in the project area. These also affect water downstream. The impacts are considered 
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MEDIUM and mitigatable. 

132. Mitigation Measures:No scattering or disposing waste and soil is fallen into water 
bodies around the project area.The contractor will provide adequate drainage works at 
construction sites and at worker camps; store lubricants, oils in designated roofed areas with 
an impervious foundation situated at least 30m from water bodies. Sediment ditches and silt 
fences should be installed around the material gathering site to avoid runoff, erosion and silt 
release in to the water bodies. The existing drainage system shall be remained and ensured 
capacity; temporary pump system will be installed to pump water into other discharge points 
as needed. Excavated soil from culvert construction and from the ditches should be collected 
and transported from the site within 24 hours. All the local facilities will be recovered after the 
construction completion.  

5. Risk of soil erosion and landslide 

133. Impacts: Along the section from Km6+200 to Km10+160, and the section crossing 
the stream atKm1+364, Km2+097, Km4+198, Km4+338, Km5+917, Km6+276, Km8+984, 
Km11+847the talus roof is exposed from soil erosion and landslide due to excavation or 
disaster hazard. Soil erosion, landslide, possibly occurred during the rain will damage the 
road, obstruct traffic, and cause canal accretion along the road, risk for sedimentation for the 
water body. The impact is assessed MEDIUM 

134. Mitigation measures:In order to preserve the constructed slopes and other works 
and embankments from soil erosion and runoff: 

- Low embankments will be protected from erosion by seeding and planting indigenous 
grasses that can flourish under local conditions.  

- Minimize damage and cutting of surrounding vegetation during slope formation.  
- Silt fences, sediment barriers or other devices will be used as appropriate based on 

the design to control release of silt during excavation and boring operations within or 
near streams. 

The measures to mitigate the soil erosion are researched and given in the detail design: 
- Excavation embankment (Km6+500- Km8+500): 
+ When there are different slopes in different layers of rock and soil, embankment slope 

shall be designed at respective slopes of different layers of rock and soil (called as 
fracture excavation embankment). 

+ Slope gradient: The soil is in tight to medium tight state, strong weathered soft rock 1: 
1, strong weathered soft rock 1: 0.75, and light weathered hard rock 1: 0.5. 

+ For embankment sections with slope >12 m high, arrange steps of 2.0m with gradient 
10% toward the mechanical ditches; the height between the steps is 6m to 12m; the 
designed average distance of steps is 8m high. 

+ Strengthen the stepped slope stability of the excavated embankment with cement 
concrete M150 of 10cm thick. 

- Filling embankment (Km9+100- Km9+200): 
+ Slope of road filling embankment is1: 1.5. 
+ Compaction: At 50cm from the bottom of the road embankment downwards, K = 0.98, 

and the underneath, K = 0.95. 
+ In the road sections of deep excavation embankment, use stepped slopes to ensure 

that rainwater does not erode embankment slopes; drainage ditches shall be 
arranged along the slopes. At the end of a ditch, water flowing on water step or water 
slope will be drained into rivers and streams or bridges and culverts. 

+ Reinforce mechanical ditches with pour-in-place concrete M150 of 10cm thick and 2m 
wide. 

Mitigation to reduce landslide: 
- Use balanced cut and fill construction in most terrain to minimize earthwork 
- Construct cut slopes for long-term stability, direct concentrated surface water (runoff) 

away from cut and fill slopes. 
- Compact fill slopes in areas with erosive or weak soils. Benched Slope Fill with Layer 

Placement or reinforced fill 
- Use physical slope stabilization methods, such as retaining walls, reinforced fills, or 
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rock buttresses where necessary in areas of space limitation on steep slopes. 
- Avoid loose, over steep fill slopes, particularly along streams and at drainage 

crossings.  

C. Potential Impacts and Mitigation Measures in the Operation Phase 

I. Positive impacts 

135. The upgraded road will contribute to creating inter-district connecting roads (from 
Huong Hiep commune, Dakrong district to Huong Linh commune, Huong Hoa district). The 
road will create favorable conditions for people to easily access social services, step-by step 
contribute to narrowing down gap between rural and urban area, reducing poverty, raising 
people’s awareness, and education level.In addition, the road will contribute to reducing 
transportation costs, shortening distance from the ending point to the provincial 
administrative center.  

II. Negative impacts 

1. Road Safety during the operation of the road 

136. Impacts: The improved road surface will create a safer running course and reduce 
dust emission from traffic, though these benefits will be reduced as traffic density and driving 
speeds increase. Noise and vibration could have negative impacts on local people living 
along the road such as Khe Van and Ban Cooc villages. The driving speeds increase could 
also create community safety issues. Road safety will be impaired by removal or loss of road 
signage, development of potholes and other defects unless the routine and periodic 
maintenance is carried out promptly and thoroughly and unless problems such removal of 
soil and rock deposited on the road is promptly removed to safe deposition sites. 

137. Mitigation Measures: Quang Tri DOT will place warning signs, signboards at 
intersecting areas, roadside barrier; install speed limit signs in the residential areas; assign 
traffic officers for regularly check on routes that limit speed and non-compliance people with 
traffic safety rules. It is necessary to provide sufficient budget for annual maintenance to 
ensure good condition of the road. Regular environmental sanitation and planting trees on 
roadsides and median strips are required. 

2. Additional pressure on forest resources due to illegal logging 

138. Impacts: The subproject runs through protection forest area. The improved road 
could bring induced or indirect future impacts that result in additional pressure on forest 
resources due to illegal logging. It is not possible to quantify these perceived effects. 
However, it would be much easier for the loggers to get the timber transported out of the 
jurisdiction once they were on the improved road, especially at night. 

139. Mitigation: Huong Hoa-Dak Rong Protection Forest Management Board need 
increase patrols in the protected areas and to monitor and inspect vehicles coming from 
protected areas near the Project road during operation phase 
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VI. INFORMATION DISCLOSURE, PUBLIC CONSULTATION AND PARTICIPATION 

140. Public consultation and community participation are encouraged in all project stage, 
including preparation, design, and implementation and monitoring. Public consultation 
objectives are to establish and maintain a relation between works, stakeholders, and affected 
people to ensure that their opinions and concerns are integrated into the preparation and 
implementation of works, aiming to reduction or compensating for all negative impacts and 
increasing project benefits. 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. 

A. Preparation of Public Consultation 

141. 04 Consultations were conducted in July and October 2017 with 110 people. In 
which, there are 40 females (accounting for 36.4%) from Huong Hiep, Huong Hoa CPCs, and 
some organizations as Women’s Union, Farmer Association, Veterans Association and 
selected households living within these 02 communes were consulted. Minutes and list of 
participants are presented in the Annex B.  

142. Stakeholders are people, groups, or institutions that may be affected by, can 
significantly influence, or are important to the achievement of the stated purpose of a 
proposed intervention. The stakeholders consulted for the construction of the subproject road 
included representatives from Quang Tri DPI, DONRE, and DARD. Notes from meetings with 
DONRE and DARD and Huong Hoa-DakRong Protection Forest Management Board are 
presented in the Annex D. 

Table 15. Location and participants of public Consultation 

Locations 

First public 
consultation 

Second public 
consultation Total 

Male Female Male Female 

Huong Hiep CPC 7 12 20 15 54 

Huong Linh CPC 15 5 28 8 56 

B. Information Disclosure during Consultation 

143. The local governments will be informed of project schedules by writing, main contents 
including: 

- Project background and items.  
- ADB policies and Government requirement 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 impacts and proposed mitigation measures 
- Discuss and comment on environmental impacts and mitigation measures 
- Response of the Project Owner and Consultant. 

144. Information disclosed in public consultation including: (i) Project and Subproject 
Overview; (ii) ADB related information and the requirements of the GoV on environmental 
protection and management; (iii) potential impacts and mitigation measures; (iv) grievance 
redress mechanism. 

145. Per ADB's 2009 SPS, the dissemination and publication of an IEE report, including an 
Environmental Management Plan (EMP) to be published in Vietnamese at the headquarters 
of the Quang Tri PPC and the People's Committees of four communes in the subproject area 
and the English version will be posted on ADB’s website. 

146. Quang Tri PMU will be responsible for public consultation during the Subproject 
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implementation, with support of LIC. Affected community will be participated in and consulted 
through site survey, depth interviews, and public consultation meetings. 

 

C. Public Consultation Results 

147. Public consultation results are presented below. In general, all parties support the 
project implementation.  

Table 16. Comments in the public consultation 

Commune - Comments Response of IEE consultant and 
PMU 

Huong Hiep - Local people totally support the project 
implementation.  

- People require a satisfactory 
compensation 

- People concerned about traffic 
accidents due to material transportation 
and collection crossing residential 
areas  

- Work with competent agency to 
develop compensation options for 
people. 

- Local people will be informed of 
construction schedule 02 weeks in 
advances (at communal PC) 

Huong Linh - Local people totally agree on the project  
- People are afraid of accident risk 

caused by material collection and 
transportation in the residential area  

- Surface water quality of Ra Ghi river 
may be declined due to organic 
pollution, grease, sediment, chemicals 
used in construction and waste from 
worker camps 

- Local people are able to join in 
construction supervision. 

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

- Contractor will manage 
construction solid waste. Cleaning 
areas must not be close to water 
sources to avoid leaching of waste, 
sludge, and soil as well as oil 
contaminated water  

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

148. IEE and EMP shall be published at the office of Huong Hiep, Huong 
Linhcommunesand ADB’s website. Quang TriPMU will be responsible for disclosing the 
translation version of IEE in Huong Hiep, Huong Linh communes. 

149. Public Consultation Plan: Further consultations will be conducted during the project 
implementation. Environmental Safeguard Officer of PMU, with support of LIC, will be 
responsible for conducting consultations of local people and stakeholders affected during 
construction. 
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Table 17.  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, LIC Public 
meetings & 
site visits 
and informal 
interviews 

Once before 
construction 
commences (public 
meetings) and semi-
annually thereafter 
during construction 
(site visits and 
informal interviews) 

Comment and 
requirement of affected 
HHs 

Potentially affected 
households, 
representatives of 
local authorities 

PMU, LIC Expert 
workshop 

As needed, based on 
public consultation 

Comments and 
suggestions on 
mitigation measures, 
public opinion 

Experts of various 
sectors 

LIC Public 
opinion 
survey 

Once at Mid-term 
Review stage 

Public satisfaction with 
EMP implementation 

affected households, 
representatives of 
local authorities 

Operation stage 

PMU,  Public 
consultation 
and site 
visits 

Once at the first year Efficiency of impact 
mitigation measure 
during the operation 
stage, comments and 
suggestions 

Residents around 
the project, 
representatives of 
local authorities 

PMU Public 
satisfaction 
survey 

Once at project 
completion report 
stage 

Public satisfaction with 
EMP implementation 
Comments and 
suggestions 

Residents around 
the project, 
representatives of 
local authorities 
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VII. GRIEVANCE REDRESS MECHANISM 

A. Purpose of the Mechanism: 

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

- Ensure disclosure of project information timely; 
- Provide a clear and transparent mechanism for the parties; 
- Ensure quick redress of concerns and problems at the lowest level if possible; 
- Timely compensate damage and justified damages;  
- Ensure trust for the community and relevant leaders; 
- Quickly and transparently address opinions of local people in accordance with the 

laws and regulations, especially for those who are affected by the subproject.  

B. Subproject GRM redress process 

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

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

Stage 1: Access to the GRM. 

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

Stage 2: Submission and Registration. 

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

Stage 3: Determine Eligibility. 

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

Stage 4: Assessment and Decision on Action. 

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

Stage 5: Implementation of Actions. 

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

Stage 6: Monitoring and Reporting on Implementation. 

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

Stage 7: Closure of the Complaint. 

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

Complaint Monitoring and Evaluation 

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

- number and type of complaints received 
- number and % of complaints that have reached agreement 
- number and % of complaints that have been resolved 
- number and % of complaints that are unresolved 

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

- Failures to follow GRM procedures 
- Delays in complaint resolution, particularly those that can affect project construction 
- Most frequent types of grievances and complaints 
- Location(s) producing the most grievances and complaint 

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

150. There are 04 steps for grievance redress from stakeholders: 

Step 1: Commune Peoples’ Committee (Huong Hiep, Huong LinhCPC) 
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151. 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 
Huong Hiep, Huong Linh 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: District People’s Committee (Huong Hoa, Dakrong district) 

152. 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: Province People’s Committee (Quang TriPPC) 

153. 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: People’s Court 

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. 
Organization chart can be described as shown below: 
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Figure 5: Grievance redress steps 
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VIII. ENVIRONMENTAL MANAGEMENT PLAN 

A. Implementation Arrangements 

154. Quang Tri PPC acting as the Executive Agency (EA) for the subproject is 
responsible for the overall implementation and compliance with loan assurances including 
the successful implementation of the EMP. The PPC assigned the Quang Tri Department of 
Planning and Investment (DPI) as the subproject Implementation Agency (IA) who on 
behalf of the EA will supervise all communications with the ADB for EMP implementation, 
and reporting on EMP implementation progress including environmental compliance 
monitoring. 

155. Quang Tri PPC forms a provincial level steering committee (PPSC) under the 
leadership of a PPC Vice-chairperson and the Project Director of the project management 
unit (PMU). The PPSC will include Directors from each of the associated provincial 
departments as DPI, Department of Transport (DOT), Department of Natural Resources and 
Environment (DONRE), Department of Finance, Provincial People’s Committee Office, 
Chairpersons of District People’s Committees, Department of Construction (DOC), Women's 
Union (for EM) and Department of Agriculture and Rural Development (DARD), and other 
relevant agencies, as decided by the PPCs. The PPSC shall meet as decided by the PPC, 
as part of the project planning and review process and meet on request of the Project 
Director. 

156. The IA assigned a Project Management Unit (PMU) who will be responsible for day-
to- day management of the EMP. The PMU will be responsible to supervise the 
implementation of environment mitigation and monitoring measures of the EMP, ensure 
contractors' compliance with environmental management requirements, coordinate the 
Grievance Redress Mechanism (GRM), and reporting to ADB. The PMU will engage and 
work with the Loan Implementation Consultant (LIC) (see below) to ensure bidding 
documents include the EMP, and detailed instructions to bidders on required impact 
mitigation and monitoring requirements for construction package-specific contractor EMPs 
(CEMP).  

157. Quang Tri PMU will have an environmental safeguards staff (ESS) who is assisted 
by an environmental safeguard consultant (ESC) who is part time within the loan 
implementation consultant team (LIC). The ESS works closely with ESC that form part of 
the successful detailed engineering design (DED) team, as well construction supervision 
consultants for supporting PMU to assess, monitor and supervise the EMP implementation, 
and ensure environment compliance in each subproject. Semi-annual environment 
monitoring report, during construction phase, will be prepared and submitted by PMU to ADB 
for review and uploading on ADB’s website. 

158. Loan Implementation Consultant (LIC) is recruited by the IA who will be 
responsible for advising the PMU and contractors on all aspects of environmental 
management. The LIC will include Environment Safeguards Specialist who will:  

- Review the environmental recommendations of the PPTA Final Report and the 
formats for environmental examinations contained therein;  

- Assist with the screening of subprojects, completing REA checklists for candidate 
subprojects;  

- Brief the staff of the PMUs in participating provinces on environmental procedures 
and requirements for subproject preparation;  

- Visit each subproject during the subproject preparation to ensure environmental 
safeguards are being properly conducted providing advice and support for IEE 
preparation;  

- Assist the PMUs with the internal review of the initial environmental examinations and 
associated environmental management plans prepared for each subproject and assist 
with updating the draft IEEs in response to comments received;   

- Assist the PMUs to ensure that EMP is adequately integrated in bidding document 
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and civil contract; Assist PMU in establishment and operation of environment 
management system described in EMP;  

- Undertake regular supervision of the contractor’s environmental performance and 
assist PMU to carry out subproject environment sampling for surface/ground water 
quality, dust and noise as required in the EMP, and prepare semiannual monitoring 
report for submission to ADB and government environment authority and;  

159. Assist in the preparation and implementation of training activities with regard to the 
environmental aspects of the Project. 

160. The Environmental Safeguards Consultants (ESSC): is recruited by the PMU who 
will be (i) conduct the IEE, EMP, RP reports that submitted to ADB for approval and 
disclosure. (ii)  Coordinate the Initial assessment of directly affected residential areas by the 
Project.  

161. The contractors will be required to develop site-specific construction EMPs in 
accordance with the IEE/EMP and environment safeguards requirements.8These shall be 
reviewed, cleared and monitored by the project implementation consultants and submitted to 
PMUfor appraisal and disclosure. The contractors will be responsible for implementing the 
impact mitigation measures of their respective CEMPs during the construction phase of the 
subproject under the supervision of the SO and the PMSC. In their bids, contractors will be 
required to develop site specific construction EMPs (CEMP) from the EMP, and will assign 
an environmental officer (EO) responsible for CEMP implementation supervision and 
monitoring, and one qualified person responsible for construction and occupational health 
and safety officer (OHS). 

162. The Construction Supervision Consultant (CSC)will provide the ESS relevant 
information and the full access to the subproject site and all related facilities (construction 
yards, workers' camps, borrow and quarry areas, crushing plants, concrete mixing plants, 
etc.) to monitor Contractors' implementation of the subproject EMP. They are responsible to 
Undertake day-to-day subproject supervision to ensure that Contractors properly implement 
the EMP and prepare records on occupational accidents, diseases and incidents and submit 
to the PMU. 

163. The Quang Tri Department of Natural Resources and Environment (DONRE) will 
implement their following mandated duties during project implementation: 

- Periodically monitor (compliance) the implementation of mitigation measures 
identified in the EPP (according to Decree 18/2015/NĐ-CP, this subproject need to be 
prepared EPP approved by Quang Tri DONRE)  to ensure subproject impacts during 
the construction and operation phases are minimized and mitigated; 

- Investigate environmental incidents (e.g.,pollution and damages to natural resources 
and surrounding environment); 

- Resolve environmental issues generated by the subproject as part of the GRM 
established for the project. 

164. The Quang Tri Department of Labor Invalids and Social Assistance (DOLISA) 

prescribe regulations and guidelines governing worker and public safety in the workplace2. 
The directives of DOLISA must be implemented by the contractor OHS throughout the 
construction and operational phases of the subproject. To supplement the DoLISA the 
IFC/WorldBank Environment, Health, and Safety Guidelines (2007) should be consulted 
when necessary. 

165. ADB will monitor overall project implementation, disbursement, procurement, 
consultant selection, and reporting performance as described in the legal agreements.  ADB 
will conduct regular (at least twice per year) reviews to check compliance with the Loan 
Agreement and relevant environment safeguards compliance issues, throughout the 
implementation of the project. ADB will assess implementation performance and 
achievement of outcomes and objectives, examine financial progress, and identify issues 
and constraints affecting the project and work out time-bound action plans for their 

                                                 
8The need to comply with the EMP and to develop a construction EMP shall be defined in the bidding 
documents for all works packages.  
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resolution. ADB will review periodic environment monitoring reports. If any of the safeguard 
requirements are not satisfactorily met, ADB will require the EA/IA implement an appropriate 
corrective action plan (CAP) to rectify. If any unanticipated environmental impacts become 
apparent during project implementation, ADB will advise and require the EA and IA to (i) 
assess the significance of such unanticipated impacts; (ii) evaluate the options available to 
address them; and (iii) prepare or update the IEE and EMP. 

Table 18. Summary of key roles and responsibilities for EMP 

Party Role Responsibilities 

Quang Tri 
ProvincialPeoplesCommitte
e(PPC) 

Executing 
agency 

Ultimate successful implementation of EMP, 

& liaison with ADB 

Quang Tri Department of 
Planning and Investment 

Implementing 
agency 

Have overall responsibility for the implementation 
of the project; Ensure that project implementation 
complies with ADBs safeguard policy and 
provisions in the EMPs, REMDPs/RPs, and GAP 

Project Management Unit 
(PMU) 

Management Day to day operation and management of the 
project 

Ensuring environmental protection and mitigation 
measures (in the EMPs) are incorporated in 
detailed designs and contract awards;  

Ensuring implementation of the EMPs and submit 
regular monitoring reports through the IAs to the 
EAs and ADB; 

Environmental Safeguard 
Officer (ESS) 

Safeguards Manage the implementation of EMP, coordinate 
with LIC and contractors 

Loan Implementation 
Consultant (LIC) 

Managementsu
pport 

Support PMU for implementation of EMP, conduct 
environmental effects monitoring, and training plan 

Environmental Safeguards 
Consultant (ESC) 

Safeguards 
support to PMU 
(LIC) 

Lead LIC role in effects monitoring, and 
implementation and monitoring of EMP 

Contractors CEMP 
implementation 

Implement and report on contractor CEMP derived 
from EMP 

Construction Supervision 
Consultant (CSC) 

Supervise the 
EMP in the 
construction 
sites 

ensure the Contractors properly implement the 
EMP.  

 

Department of Natural 
Resources & Environment 
(DONRE) 

 

Regulatory 

Periodically verify that subproject is meeting 
government environmental protection regulations 
& standards, provide technical expertise for GRM 
when necessary 

Department Labor, Invalids, 
and Social Assistance 
(DOLISA) 

 

Regulatory 

Ensure worker and public safety regulations are 
not violated during subproject construction 

Huong Hoa-DakRong 
Prevention Forest 
Management Board 

Regulatory Cooperate to prevent forest encroachment 
and illegal logging in construction and 
operation phases 

B. Mitigation Measures 

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



50 

 

Table 19. Environmental impact mitigation measures 

 

Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

Pre-construction, Design phase 

Land acquisition 
and 
Resettlement 

households are 
affected by 
partially acquired 
garden land, 
residential land, 
production forest 
land, 77 
households are 
affected with 
houses and 
structures 

1) Completion & initiation of the 
resettlement and compensation plans 
(RP) for the affected subproject 
investments; Ahs in Huong Hiep, Huong 
Linh communes shall be fully informed 
before project implementation.  

2) During the subproject preparation, the 
Resettlement Consultant, Technical 
Consultant, and Quang Tri PMU have 
worked together, considering technical 
requirements and construction method, 
to reduce resettlement on the principle 
of (i) mitigating impacts from land 
acquisition for households in the 
subproject area; and (ii) prioritizing the 
construction option, which requires the 
smallest is of land acquisition. 

3) With 19,184.1 m2 production forestland 
acquisition, beside the implementing 
the compensation in accordance with 
the RPF’s regulations, Quang Tri PMU 
will implement afforestation/ 
reforestation as defined in article 21, 
the Law on forestry 2017: 

- Quang Tri PMU shall plant an area of 
the afforestation/ reforestation equal to 
the area of the deforestation. 

ESS & RS All affected 
people by 
project 
implementation 

Prior to 
construction  

See RAP 

                                                 
9Cost estimated shall be updated in the detailed design phase. 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

- Quang Tri PMU shall develop the plan of 
afforestation and reforestation to summit 
to the Quang Tri PPC for approval. If the 
approved plan is not implemented, 
Quang Tri PMU shall pay an amount to 
the Quang Tri forest protection and 
development fund.  

- The amount remitted into the Quang 
Triforest protection and development 
fund is equal to the afforestation/ 
reforestation area multiplies by the unit 
price per ha decided by Quang Tri PPC; 
Quang Tri PPC shall decide to use the 
amount paid to such fund to carry out 
the afforestation/ reforestation in the 
Quang Triprovince. 

- If the Quang Tri PPC fails to implement 
the afforestation/ reforestation program 
within 12 months from the day on which 
the Quang Tri PMU make full payment 
to the Quang Triforest protection and 
development fund, the paymentshall be 
transferred to the national forest 
protection and development fund in 
order to implement the afforestation/ 
reforestation program in other provinces. 

Tree-crop cutting 
and destroy the 
local landscape 

Avoid and minimize 
the cultivation 
land 
encroachment 
and destroy the 
landscape 

4) Trees and crops cultivated by local 
people will be compensated in 
accordance with the provisions of 
Resettlement Plan (RP). In order to 
mitigate impacts on vegetation, Huong 
Hiep, Huong Linh CPCs shall be 
informed of construction time and 
schedule, the scope of works as well as 

CPCs; 
Contractors 

Along the 
subproject road; 
worker camps 
area 

Throughout 
construction 
phase 

Included in 
the contract 
with 
contractor 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

location of worker camps and materials 
storage sites. None of construction 
camp, bitumen heating facility, depot, or 
material storage area is located in or 
near the forest. The Contractors will not 
use or permit the use of firewood for 
construction activities or cooking in 
worker’s camps. The contractors should 
not buy or use wood from illegal 
sources.  

Unexploded 
Ordnance 
Clearance 

Injured local people 
or workers 

5) The PMU will conduct consultations 
with roadside residents to determine 
that whether there was a conflict 
occurred in the past which could lead to 
a UXO missing out in the area or not. 
The PMU will verify with Quang Tri 
Province Legacy of War Coordination 
Center to identify whether the area 
along the road construction was 
inspected. Specialized military units will 
carry out the detection and disposal of 
UXO. Quang Tri PMU will ensure that 
contractor only commence their 
construction when UXO has been 
recovered and collected and a 
certificate of safe construction area with 
the UXO is issued. 

ESS For all 
construction site  

From 
commencement 

See 
monitoring 
plan below 

Construction phase  

- Concentration 
of 
construction 
workers and 
equipment 

General Impacts 

Generation of 
construction waste 
and domestic waste, 
Hazardous waste 

6) Construction waste  
- shall be stored temporarily in 

construction site before transporting to 
treated places, Contractors must 

Contractors Throughout 
construction site, 
material storage 
areas, machines 

Throughout 
construction 
phase 

Included in 
the contract 
with 
contractors 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

and facilities; 
- Transportation 

of cement, 
construction 
materials, 
Excavated soil 
and rock; 

- Construction 
activities: 

- Excavating 
and organic 
soil layer, 
clear the site 
Construction 
of road 
surface: 
Construction 
of horizontal 
drainage 
culvert 
Construction 
of sidewalks 

ensure:  
- to keep the safe distance away >30m 

from Ra Ghi river according to Decree 
No. 43/2015/ND-CP dated on May 6, 
2015 about the establishment and 
management of water source protection 
corridors 

-  Surplus excavated soil shall be 
transported to the disposal site in 
Huong Hiep commune and Huong Hoa 
commune (as mentioned in paragrapth 
51). 

7) Domestic solid waste:  

- Domestic solid waste at the 
construction site will be collected into 
containers which have lids, and the 
contractor will contract with the garbage 
collection unit in Dakrong and Huong 
Hoa district for collection and 
transportation of solid waste and 
disposal in accordance with Decree 
No.38/2015/ND-CP on solid waste 

management at least once a day. 
8) Hazardous wastes:  
- The Project Owner will require the 

Contractors to take the following 
measures to control the impacts of 
hazardous wastes in compliance with 
the Circular No.36/2015/TT-BTNMT 
(dated 30 June 2015) on hazardous 
waste management.    

- Hazardous waste will be collected and 
stored temporarily in the warehouse 
located at the site.  

and vehicles 
maintenance 
area  
Included 

Khe Van, Ban 
Cooc Villages 

http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
http://vietnamlawmagazine.vn/decree-no-43-2015-nd-cp-of-may-6-2015-4729.html
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

- to equip two 100-200l tanks placed in 
each repair area of machinery and 
equipment to collect all waste oil and 
grease;  

- Do not burn oil-contaminated waste, 
rags in the construction site, residential 
area.  

- 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.  

- Waste oils must be collected and stored 
in area with waterproof ground  

- All hazardous wastes will be carried 
and treated by Dong Ha 
Environment and Urban Works 
Company limited. 

 Impact on Water 
quality 

 

9) Domestic wastewater: Contractors shall 
have to follow QCVN 08-MT: 
2015/BTNMT, QCVN 14:2008/BTNMT, 
QCVN 18:2014/BXD on waste water 
treatment before discharging them into 
water sources. Suggested mitigation 
measures are:  

- Portable toilets will be provided on 
construction sites and construction 
camps for the workers and canteens. If 
there are nearby public sewers, interim 
storage tanks and pipelines will be 
installed to convey wastewater to those 
sewers. 

- Septic systems shall be provided for 
treatment and disposal of domestic 
sanitary sewage in areas with no 

Contractors All construction 
sites and worker 
camps 
Ra Ghi River 

During 
construction 

No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

sewerage collection networks 
10) Construction wastewater:  
- Wastewater from washing vehicles and 

construction equipment shall be 
collected into a settling pond before 
discharged into the local drainage 
system.  

-  At the completion of construction 
works, wastewater collection tanks and 
septic tanks shall be safely disposed of 
or effectively sealed off. 

- Installed and maintained oil water 
separators and grease traps at refueling 
facilities, workshops, parking areas, fuel 
storage areas.  

- Repair and wash the construction 
machinery at special repairing shops. 
No onsite machine repair and washing 
shall be allowed. 

- Material stockpiles will be protected 
against wind and runoff waters which 
might transport them to surface waters. 

- Storage of bulk fuel should be on 
covered concrete pads away from the 
public and worker camp. Fuel storage 
areas and tanks must be clearly 
marked, protected, and lighted. 
Contractors should be required to have 
an emergency plan to handle fuel and 
oil spillage.  

11) Runoff rainwater:  
- Building the temporary rainwater 

drainage system before leveling.  
- Thoroughly collect spilled materials and 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

waste oil from equipment during 
construction; 

- Do not carry out the excavation and 
leveling on rainy days to avoid leaching 
the pollutants, affecting water body 

- The Contractor will detail proposed 
measures in the Contractor's 
Environmental Management Plan 
(CEMP). The PMU and CSC will be 
responsible to check the adequacy of 
the CEMP to provide the required 
mitigation monitor the implementation of 
the mitigation measures.  

Impacts to air 
quality, generate 
noise, vibration 

12) Dust and exhausted gases 
- Conduct watering to control dust at 

least 3 times a day: morning, noon, and 
afternoon in dry weather with 
temperature above 250C or in the 
environment with windy weather. Avoid 
excessive water that leads to muddy 

- Site asphalt mixing and concrete 
batching stations at least 300 m 
downwind of the nearest air quality 
protection target. (Residential areas at 
Khe Van, Ban Cooc villages). 

- Equip asphalt, hot mix and batching 
plants with fabric filters and/or wet 
scrubbers to reduce the level of dust 
emissions.  

- Only transport vehicles within valid 
registration time which meet 
requirements for gas emissions in the 
TCVN 6438-2005: Road vehicles, can 
be used. Vehicles must be periodically 

Contractors All construction 
sites  

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

approved for emission testing and 
certified: "Standard conformity 
certificate from quality, technical safety 
and environmental protection 
inspections" according to Decision 
No.35/2005/QD-BGTVT; 

- Do not burn waste or construction 
materials at construction sites; 

13) Noise  
- The operation of heavy vehicles for the 

works should be scheduled during the 
hours of 07:00 and 17:00. All heavy 
equipment should be kept in good 
working order. All vehicles must have 
appropriate “Certificate of conformity 
from inspection of quality, technical 
safety and environmental protection” 
following Decision No. 35/2005/QD-
BGTVT; to avoid exceeding noise 
emission from poorly maintained 
machines. When needed, measures to 
reduce noise to acceptable levels must 
be implemented and could include 
silencers, mufflers, acoustically 
dampened panels or placement of noisy 
machines in acoustically protected 
areas. Avoiding or minimizing 
transportation through or processing 
material in community areas (like 
concrete mixing).  

- Contractor need to use proper types 
of construction machines to ensure 
noise and vibration standards in 
accordance with QCVN 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

26:2010/BTNMT noise caused by 
construction activities. Personal 
protective equipment (PPE) with ears 
protection caps or plastic anti-noise 
buttons. Use the anti-vibration personal 
devices. In addition, do not use 
machines with high vibration level at 
night from 22h -6h in residential areas 
(Khe Van, Ban Cooc villages). 

- Sites for concrete matching plants and 
similar activities will be located at least 
500 m away from crowded residents in 
Khe Van, Ban Cooc villages. Concrete 
matching plant need to be approved by 
government agencies about 
environtmental impact assessment. 

- No construction is allowed between the 
night time hours of 22:00 to 06:00. 

- Regularly monitor noise levels at 
construction site boundaries. If noise 
standards are exceeded by more than 3 
dB, equipment and construction 
conditions shall be checked, and 
mitigation measures shall be 
implemented to rectify the situation. 

- Provide the construction workers with 
suitable hearing protection (earmuffs) 
according to the worker health and 
safety law of Viet Nam. 

- Control the speed of bulldozer, 
excavator, crusher, and other transport 
vehicles travelling on site, adopt noise 
reduction measures on equipment, step 
up equipment repair and maintenance 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

to keep them in good working condition. 
- Limit the speed of vehicles travelling on 

site (less than 8 km/h), forbid the use of 
horns unless necessary, minimize the 
use of whistles. 

- Maintain continual communication with 
the hamlets and communities near the 
construction sites, and avoid noisy 
construction activities during school 
examination periods. 

14) Vibration: 
- Contractor has to submit documents 

proving that all equipment and 
machinery are tested/calibrated to meet 
requirements for vibration as regulated 
in Vietnamese National Regulation 
QCVN27: 2010/BTNMT on vibration 
generated from construction activities;  

- Contractor has to take photographs of 
existing condition of the site, particularly 
at areas near fence and gate of 
sensitive receptors. Any damages to 
the existing structure due to vibration 
during construction process should be 
fixed at the Contractor’s own cost. 

- Activities generating noise and vibration 
should not be carried out before 5 am 
and after 10 pm everyday near Khe 
Van, Ban Cooc villages.   

Impacts from Labor 
influx   

15) arrangement of workers’ camps and 
facilities as agreed by local community 
and approved by the PMU, 

16) Registration of workers with local 
government,  

Contractors All construction 
sites 

Huong Hiep, 
Huong Hoa 

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

17) Worker camps should be located in the 
areas with sufficient drainage system to 
avoid water logging and formation of 
breeding sites for mosquitoes and flies, 

18) Workers’ camps and other depots 
should be kept clean to ensure effective 
drainage 

19) workers should have health checks 
before working and trained on living and 
working behavior before joining the 
sites, the contractor should set forth 
rules of conduct for workers, facilitate 
leisure activities such as sports and 
raise awareness on risks of disease 
transmission. 

20) Local contractors are encouraged to 
use local labor (both male and female), 
especially ethnic minority people, for 
construction/ Improvement. Job 
opportunities should be prioritized for 
members of affected ethnic minority HH 
(if any) 

21) Ethnic minority communities are 
consulted about the information of 
project, design of all work items, the 
grievance redress mechanism (GRM). 
The PMU will coordinate with 
local/traditional patriarchs (gia lang) in 
the conduct of consultations, 
information dissemination and 
grievance redress involving households 
from ethnic minority. All public 
information and consultation meetings 
in minority villages will include local 

Communes 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

translation in minority languages (if 
needed) 

 Workers health and 
safety risks 

 

22) Test HIV/AIDS within 2 weeks prior to 
the commencement of construction 
items  

23) Provide training in first-aid skill and a 
first-aid kit to workers and site engineer 

24) Regularly exam worker’s health to 
ensure occupational health 

25) Provide workers with PPE such as 
masks, gloves, helmets, shoes/boots, 
goggles, safety belt, etc. and enforce 
wearing during working especially 
working at heights and in dangerous 
areas. 

26) Safely install power lines at offices and 
in construction sites and do not lay 
connectors on the ground or water 
surface. Electric wires must be with 
plugs. Place outdoor electric panels in 
protection cabinets. 

27) Install night-lights system when carrying 
out construction activities at night. 

28) Locate noise-generating sources and 
concrete mixing plants far enough from 
and downwind of residential areas and 
camps. 

29) Store fuels and chemicals in areas with 
the impermeable ground, roofs, 
surrounding banks, and warning signs 
at least 50 m far from and downwind of 
residential areas and the camps. 

30) Prepare an emergency plan for 
chemical/fuel spill incident risk before 

Contractors All construction 
sites and worker 
camps 

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

construction begins. 
31) Provide the camps with sufficient 

supplies of clean water, power, and 
sanitary facilities. There must be at 
least one toilet compartment for every 
30 workers, with separate toilets for 
males and females. Workers’ beds 
must be provided with mosquito nets so 
as to prevent dengue fever. Temporary 
tents will be unacceptable. 

32) Clean camps, kitchens, baths, and 
toilets and sanitize regularly, and keep 
good sanitation. Provide dustbins and 
collect wastes daily from the camps. 
Clear drainage ditches around the 
camps periodically. 

 Community health 
and safety risk 

 

33) Prepare and implement an action plan 
to cope with risk and emergency.  

34) Prepare the emergency aid service at a 
construction site.  

35) During demolition of existing 
infrastructure, workers and the general 
public must be protected from falling 
debris by measures such as chutes, 
traffic control, and use of restricted 
access zones;   

36) The contractor must provide safety 
measures as the installation of fences, 
barriers warning signs, transport 
manager during the Construction 
Bridge, culverts and road section along 
the villages, install lighting system 
against traffic accidents as well as other 
risks to people and sensitive areas. 

Contractors All construction 
sites and worker 
camps 

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

 Specific impacts 

 Impact on Aquatic 
wildlife habitat  

 

37) Contractors will be required to use new 
fuel tanks, and store all oils and 
lubricants in on concrete pads away 
from watercourses.  

38) In the construction phase, Contractors 
will apply all measures to minimize the 
drop of sludge into water, landfill and to 
avoid the flowing of chemicals or waste 
into the water flow; 

39) The construction of Bridge will be 
scheduled during dry season (January 
to July) and work duration shall be as 
short as possible. 

40) The Contractor will detail proposed 
measures in the Contractor's 
Environmental Management Plan 
(CEMP). The PMU and CSC will be 
responsible to check the adequacy of 
the CEMP to provide the required 
mitigation monitor the implementation of 
the mitigation measures. 

41) Contractors will be required to use new 
fuel tanks, and store all oils and 
lubricants in on concrete pads away 
from watercourses of Ra Ghi River. 

42) Contractors will apply all measures to 
minimize the drop of sludge into water, 
landfill and to avoid the flowing of 
chemicals or waste into the water flow; 

Contractors The bridge 
construction at 
Km6+276 
through Ra Ghi 
River will 

In 6 months No marginal 
cost 

 The risk for 
encroachment of 
protection forest 

43) A closed collaboration between Quang 
Tri PMU, Environment Safeguard 
Specialist (ESP); Huong Hoa-Dak Rong 
Protection Forest Management Board 

Contractors All construction 
sites and worker 
camps 

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

and relevant Divisions of Huong Hoa 
and Dak Rong districts, Forest 
Rangers, Construction Supervision 
Consultant (CSC) and Contractors will 
be established to identify, manage and 
control the construction activities in the 
section goes through the Protection 
Forest, especially for tree cutting and 
vegetation clearance activities, as well 
as prevention of forest fire, forest 
degradation, and to ensure construction 
activities will be done properly on the 
existing road foundation.  

44) Workers should be informed and 
prohibited from cutting trees for 
firewood and for use in the subproject 
activities before construction starts, no 
burning allowed in the forest, no worker 
camps allocation near the forest. 

 Impacts on local 
traffic 

 

45) The contractor will include in the CEMP, 
submitted to the CSC, a construction 
traffic plan indicating the timing of 
vehicle journeys to avoid peak traffic 
hours (6.30-7.30, 11h30-12h0 and 
16h30-17h30), when people get to work 
and back home.  

46) The contractor will also coordinate with 
traffic police of Dakrong and Huong 
Hoa districts to implement appropriate 
traffic diversion schemes to avoid 
inconvenience due to subproject 
operations to road users and schedule 
transport of material to avoid 
congestion, setup clear traffic signal 

Contractors All construction 
sites and worker 
camps 

Fulltime No marginal 
cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

boards and traffic advisory signs at the 
start and ends of the road.  

47) The contractor will also install bold 
diversion signs that would be clearly 
visible even at night and provide flag 
persons to warn of dangerous 
conditions. A traffic officer will be 
designated for each construction site. 

 Impact on local 
facilities 

 

48) No scattering or disposing waste and 
soil is fallen into water bodies around 
the project area.  

49) The contractor will provide adequate 
drainage works at construction sites 
and at worker camps; store lubricants, 
oils in designated roofed areas with an 
impervious foundation situated at least 
30m from water bodies.  

50) Sediment ditches and silt fences should 
be installed around the material 
gathering site to avoid runoff, erosion 
and silt release in to the water bodies. 
The existing drainage system shall be 
remained and ensured capacity; 
temporary pump system will be installed 
to pump water into other discharge 
points as needed.  

51) Excavated soil from culvert construction 
and from the ditches should be 
collected and transported from the site 
within 24 hours. 

- Environment recovery after the 
construction completion 

    

 Soil erosion, 52) In order to preserve the constructed 
slopes and other works and 

Contractor Km6+200 to Fulltime No marginal 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

landslide embankments from soil erosion and 
runoff: 

53) Low embankments will be protected 
from erosion by seeding and planting 
indigenous grasses that can flourish 
under local conditions.  

54) Minimize damage and cutting of 
surrounding vegetation during slope 
formation.  

55) Silt fences, sediment barriers, or other 
devices will be used as appropriate 
based on the design to control release 
of silt during excavation and boring 
operations within or near streams. 

56) Excavation embankment (Km6+500- 
Km8+500): 

- When there are different slopes in 
different layers of rock and soil, 
embankment slope shall be designed at 
respective slopes of different layers of 
rock and soil (called as fracture 
excavation embankment). 

- Slope gradient: The soil is in tight to 
medium tight state, strong weathered 
soft rock 1: 1, strong weathered soft 
rock 1: 0.75, and light weathered hard 
rock 1: 0.5. 

- For embankment sections with slope 
>12 m high, arrange steps of 2.0m with 
gradient 10% toward the mechanical 
ditches; the height between the steps is 
6m to 12m; the designed average 
distance of steps is 8m high. 

- Strengthen the stepped slope stability of 

Km10+160 cost 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

the excavated embankment with cement 
concrete M150 of 10cm thick. 

57) Filling embankment (Km9+100- 
Km9+200): 

- Slope of road filling embankment is1: 
1.5. 

- Compaction: At 50cm from the bottom of 
the road embankment downwards, K = 
0.98, and the underneath, K = 0.95. 

- In the road sections of deep excavation 
embankment, use stepped slopes to 
ensure that rainwater does not erode 
embankment slopes; drainage ditches 
shall be arranged along the slopes. At 
the end of a ditch, water flowing on 
water step or water slope will be drained 
into rivers and streams or bridges and 
culverts. 

- Reinforce mechanical ditches with pour-
in-place concrete M150 of 10cm thick 
and 2m wide. 
Mitigation to reduce landslide: 

58) Use balanced cut and fill construction in 
most terrain to minimize earthwork 

59) Construct cut slopes for long-term 
stability, direct concentrated surface 
water (runoff) away from cut and fill 
slopes. 

60) Compact fill slopes in areas with 
erosive or weak soils.Benched Slope 
Fill with Layer Placement or reinforced 
fill 

61) Use physical slope stabilization 
methods, such as retaining walls, 
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Activities  
Potential 

environmental 
impacts  

Proposed mitigation measures  

Responsibilities 

Location  Time  
Cost 

estimated9 
(USD) 

reinforced fills or rock buttresses where 
necessary in areas of space limitation 
on steep slopes. 

62) Avoid loose, over steep fill slopes, 
particularly along streams and at 
drainage crossings. 

Operation phase  

Operation Increase the risks of 
traffic accidents due 
to growth of traffics  

63) Quang Tri DOT will place warning 
signs, signboards at intersecting areas; 
install speed limit signs in the 
residential areas; road barrier to ensure 
safety 

64) Assign traffic officers for regularly check 
on routes that limit speed and non-
compliance people with traffic safety 
rules.  

65) It is necessary to provide sufficient 
budget for annual maintenance to 
ensure good condition of the road.  

66) Regular environmental sanitation and 
planting trees on roadsides and median 
strips are required. 

Quang Tri DOT Along upgraded 
roads; 

Full 

time 

Operation & 
Maintenance 

 Additional pressure 
on forest resources 
due to illegal logging 

 

67) Quang Tri Forest Protection 
Department need increase patrols in 
the protected areas and to monitor and 
inspect vehicles coming from protected 
areas near the Project road during 
operation phase 

Quang Tri Forest 
Protection 
Department 

protected areas 
near the Project 
road 

Full 

time 

Operation & 
Maintenance 
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C. Environmental Monitoring 

167. Environmental monitoring plan of: Khe Van Road (Huong Hiep commune, Dakrong 
district) to Huong Linh commune, Huong Hoa district, Quang Tri province is released in 
Table below. The plan covers 03 phases (pre-construction, construction, and operation) of 
the 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 work. During detailed design, mitigation measures may be 
reconsidered to reflect changes from detailed design and it will be updated in this EMP. 
During construction, Construction Supervision Consultant and Environmental Specialist of 
LIC will cooperate to implement regular and timely the contractor’s mitigation measures. 
During construction, the contractor, consultant, and specialist must implement regular and 
timely monitoring. DOT will take responsibility of operation phase.  

168. PMU ensures that measures for design phase in EMP are integrated in detailed 
design. PMU will work closely with ESO to implement EMP efficiently, which is integrated in 
construction contract and will be checked by ADB as part of loan conditions. 

169. Before implementing the project, ESO will update and adjust IEE/EMP if possible 
after completing detailed design and signing contract. 

170. Environmental indicators primarily affected before and after construction phase are 
drawn from the mitigation plan and summarized in Table below: 
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Table 20. Environmental Compliance Monitoring 

Environmental 
measures 

Parameter to 
monitor  

Location  Frequency and Verification 
Responsible 
to monitor  

Monitoring cost  

Design and Pre-construction phase 

1. Land acquisition and 
resettlement  

Compensation 
documents  

(afforestation / 
reforestationprogress or 
compensation for the 
production forest 
acquired by the 
subproject)   

N/A  Once before commencement  DPI/ DONRE; 
PMU 

Included in the budget of 
PMU  

2. Trees – crops cutting 
down and impact on 
landscape  

The number of trees and 
the area of crops 

Along the route, worker 
camps  

Before construction 
commencement and throughout 
construction phase. Part of daily 
construction supervision. 

ESS; PMU; CSC Included in the budget of 
PMU 

3. UXO Clearance  Checking 
documents/certificates  

N/A  Once before commencement  PMU Included in the budget of 
PMU 

Construction phase 

1. Control plan of 
the generation of 
construction waste, 
domestic waste, and 
hazardous waste 

 

Check of implementation 
of measures in Table 19 

Throughout construction 
sites, worker camps 

Bi-weekly 

Part of daily construction 
supervision.  

ESS/ PMU 

 

 

Included in the budget of 
PMU 

2. Water resources and 
quality protection plan 

Check of implementation 
of measures in Table 19 

All construction sites, 
irrigation canals, Ra Ghi 
river; material stockpiles 
and temporary landfills 

Bi-weekly 

Part of daily construction 
supervision.  

ESS/ PMU 

CSC 

 

Included in the budget of 
PMU 

3. Air pollution 
prevention plan 

Check of implementation 
of measures in Table 19 

Subproject site, quarries 
and borrow pit areas, 
residential and 

Bi-weekly 

Part of daily construction 
supervision. 

ESS/PMU CSC 

Included in the budget of 
PMU 



71 

 

institutional areas 

4. Noise, dust and 
vibration control plan 

Check of implementation 
of measures in Table 19 

Throughout construction 
sites. 

residential areas 

Bi-weekly 

Part of daily construction 
supervision.  

ESS/ PMU 

 

 

Included in the budget of 
PMU 

 Labor influx control plan Check of implementation 
of measures in Table 19 

Throughout construction 
sites and worker camps. 

residential areas 

Before establishment of the 
facilities and throughout the 
construction phase. Part of daily 
construction supervision. 

ESS/ PMU, CSC Included in the budget of 
PMU 

6. Traffic Management 
Plan 

Check of implementation 
of measures in Table 19 

Throughout construction 
sites, starting and 
ending points, 
residential areas 

Exiting local roads 

Bi-weekly 

Part of daily construction 
supervision.  

ESS/ PMU,  

CSC 

Included in the budget of 
PMU 

7. The risk of 
encroachment of 
protection forest 

Check of implementation 
of measures in Table 19 

from Km 2+650 Km 
10+160 

Bi-weekly 

Part of daily construction 
supervision.  

ESS/ PMU,  

CSC, FPMB 

Included in the budget of 
PMU 

Operation phase 

1. Road safety control 
plan 

Check of implementation 
of measures in Table 19 

Along the subproject 
road 

Twice/year  Quang TriDOT Included in the operation 
budget of DOT 

Table 21.  Environmental effects monitoring Plan 

Potential impacts  Parameter to monitor  Location  
Frequency and 

approval  

Monitoring 

responsibilities 

Monitoring 

cost  

Pre- Construction phase 

1. air quality baseline Micro-climate, dust, noise, 
vibration, CO, SO2, NOx 

03 samples Once before 
construction  

PMU/ ESSC 218 USD 

2. Surface water 
quality baseline  

pH, TSS, DO, BOD5, COD, 
Ammonium, Chlorine, Nitrite, 
Nitrate, Phosphate, grease, 
Coliform 

02 samples: Ra Ghi river, Khe Van village, 
Huong Hiep commune and at stream at Km8, 
Huong Linh commune. 

 

Once before 
construction  

PMU/ ESSC  
                                  
311 USD 

3. soil quality 
baseline  

Cd, As, Zn, Pb, Cu, Cr, 
pesticides, organic group 

02 samples: Garden land at Huong Linh and 
Huong Hiep commune 

Once before 
construction 

PMU/ ESSC                                   
588 USD 

4.Underground water TDS, NH4
+-N, NO3

—N, Coliform 02 samples at Huong Linh and Huong Hiep Once before PMU/ ESSC 245 USD 
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quality  commune construction 

Construction phase 

1. Water resources 
and quality  

Surface water quality 
(pH, TSS, DO, BOD5, COD, 
Amoni, Clorua, Nitrit, Nitrat, 
Phosphat, grease, Coliform) 

1 sampling points at bridge construction in Ra 
Ghi river (These above locations are only 
estimated, these will be re-selected based on 
each construction period); 

Twice/year in 1 
years (total 2 
times). 

PMU/ ESS 311USD10 

2. Noise, dust, 
vibration  

Ambient environment 
(temperature, humidity, wind 
direction and speed, PM10, 
PM2.5, Pb, NO2, SO2…); Noise 
level (average noise level, 
maximum, frequency of means 
of transport) 

02 samples atkm0 and Km11 + 897. Twice/ year in 2 
years (total 4 
times). 

PMU/ ESS 291 USD 

3.Construction, 
Hazard and domestic 
solid wastes 

Wastes inside and outside the 
construction site, worker camps. 

All construction sites and worker camps Monthly PMU/ ESS There is no 
marginal 
cost 

 

                                                 
- 10Figures calculated based on cost norm on environmental monitoring issued asDecision No. 2841/QD-UBND of Quang Tri PPC dated 23/01/2015 on Issuance of unit price for 

environmental monitoring in Quang Tri province. 
. 
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Figure 6: Positions of sample monitoring
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D. Reporting 

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

- Baseline Environmental Monitoring Report: this report presents the the result of 
baseline measurements conducted before the construction starts as required in the 
EMP. This report might be integrated in the first semi annual monitoring report to 
submit to ADB/PMU for clearance and approval. 

- 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 every 06 months during 
the construction phase and every two years after the completion of construction. 

Table 22. Environmental Reporting System 

Stage Reports Frequency Responsibility Receiver 

Pre-
Construction 

Construction 
Environmental 
Management Plan: the 
mitigation measures of 
the Contractor will be 
implemented during the 
construction period 

Once before 
constructing 
 

Construction 
Contractor 
 

LIC/PMU 

Construction Site Environmental 
Performance Report: 
indicating compliance 
with Site EMP and 
monitoring results. 

Monthly Construction 
supervision 
consultant 
(CSC) 

LIC/ PMU 

EMP Compliance 
Report: indicating 
compliance with all 
subproject’s EMPs and 
monitoring results 

Quarterly LIC PMU 

Environmental 
Monitoring Report: 
indicating compliance 
with all subproject’s 
EMPs and monitoring 
results 

Bi-annually or twice 
during construction 
depending on 
construction duration 

PMU ADB/DPC or 
DONRE 

Subproject 
Environmental Report: 
indicating overall 
subproject environmental 
performance and EMP 
compliance 

At completion of 
subproject 

PMU ADB/DPC or 
DONRE 

CEMP report: site 
specific construction 
environmental 
management plan, 

one Contractor CSC 

Operation EMP Compliance 
Report: Operation 
indicating compliance 
with subproject EMP 
commitments during 
operation 

1 year for first two 
years of operation. 
Ongoing frequency to 
be determined based 
on review after 2 
years 

DOT  ADB 
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Table 23.   Estimated Cost of EMP Implementation (02 years of construction) 

Items 
Estimated 
Cost (USD) 

1. Baseline survey (by PMU/ ESSC) 1,362 

Air quality baseline 218 

Surface water quality baseline 311 

Soil quality 588 

Ground water quality 245 

2. Environmental impacts monitoring in construction phase 602 

Ambient air quality: 2 monitoring points x 2 times/year x 2 years x 73 US $ /sample 
291 

Surface water quality: 1 monitoring points x 1 times x 155 USD /sample 
311 

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

Training / Guidance: 1 official training course for PMU, CSC, contractors and DOT 
division of Trieu Phong districts and other training related to the job 

2,000 

Local transportation and materials 1,000 

Total (1+2+3) 4,964 

4. Contingency 248.2 

Total (1+2+3+4) 5,212 

 
Notes:  
- 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. 2841/QD-UBND of Quang Tri PPC dated 

23/01/2015 on Issuance of unit price for environmental monitoring in Quang Tri province. 
- Sampling location and frequency can be adjusted in accordance with actual construction phase 

E. Capacity Building 

172. 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.  

173.  The biggest challenge is the lack of appropriate human and financial resources and 
sufficient infrastructure. In order to overcome this limitation, the DPI/Quang TriPMU will 
appoint a full-time employee as an Environmental Safeguard Officer (SO) to handle the 
environmental aspects of the subproject in the implementation phase. The ESS will train the 
SO and other staff off the PMU during the implementation of the subproject through job tasks 
or formal training courses on roles and responsibility of implementing EMP. 

Table 24. Capacity Building Program 

Objectives - Strengthen capacity building and procedures in undertaking systematic 
environmental assessment in accordance with the government regulations 
and ADB guidelines; 
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- Provide training on international best practice on environmental 
management, monitoring and reporting. 

- Provide guideline on how incorporate effectively 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, Quang TriDONRE, DOT staff to establish 
existingcapacity 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.  
- 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 Quang TriDOT who responsible for 
environmental management. 

Staff in the contract 
with LIC 

National environmental specialist with at least 7 years’ experience on 
environmental management of road projects and must possess 
relevantgraduate degree in civil engineering, environmental management and 
other relevant courses. 

F. EMERGENCY RESPONSE PLAN 

174. The Contractor must develop a procedure for Emergency Preparedness plan during 
construction. In the operation phase, operation officers/construction units must be 
responsible for serious disputes or incidents. For the phase, it must ensure that:  

- Emergency Response Team  (ERT) of the Contractor is the first team to respond;  
- Fire prevention and fighting units and police at district level, emergency health 

service, Department of Health, are generally the external emergency response team 
(EERT), is the last team to respond.  

175. The Contractor shall provide and remain technical and financial human resources to 
timely respond in the construction period. The table below details role and responsibility: 

Table 25:Role and responsibility in emergency cases 

Team/group Responsibility 

Contractors team 
(ERT) 

Communicate/warning the EERT. 
Prepare emergency response places to facilitate the response in case of 
emergency such as evacuation, cleaning and limit access to the area. 
When necessary and if being required by ERT, it should support when the 
ERRT is operating. 

External Emergency 
Response team 
(EERT) 

Address incidents/emergency cases 

Contractor Provide and remain human resources and equipment, tools and capital that 
are needed for timely responding to emergency. 
Remain hotlines with EERT to ensure promptly supports and appropriate 
protection by inform them of Subproject schedule. 

176. Emergency Response team will be commanded by the Contractor’s senior engineer 
(appointed by leader of ERT) with a training manager of engineer to be a deputy 
commander. The first aid staffs will be trained and the security groups are major members of 
the ERT.   
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177. The Contractor must ensure that member of ERT must be ensured about physical 
condition, technical qualification and mental condition so as to take role and responsibility of 
emergency response.  

178.  Before mobilizing construction works, the Contractor, through construction manager, 
leader of ERT, with project implementation unit will meet the last response teams to discuss 
the procedure of comprehensive construction, including but not limited:  

- Subproject areas; 
- Frame of construction time and phases; 
- Any special techniques and equipment in use; any chemicals which would be 

delivered and stored at construction sites, application details and 
processing/management system; 

- Emergency preparedness plan of the Contractor; 
- Name and contact of members in ERT 

179. In order to ensure efficient emergency response before mobilizing construction works, 
the Contractor should:  

- Establish emergency response team; 

- Establish supporting equipment and system in working status 

- Work with EERT; 

- Training courses for members of the emergency response team, and encourage and 
provide training courses for volunteers from human sources;  

- Provide guidance for construction workers on procedure and emergency response 
system, especially the evacuation procedure, exist ways, evacuating places, self 
initial response and other matters; and 

- Provide internship for different cases. 

180. For maintaining efficient emergency response during the Subproject implementation, 
it should provide adequate budge for maintaining capacity and good performance of 
emergency response mechanism, equipment, tools, means and materials. Frequently use 
drilling machine at least every two months and remind at least once a month. 

G. Alert Procedures 

181. Communication, reporting and warning means of emergency cases will be combined 
with alerting sound (alerting alarm, bell); ii) visual alarming (blinker lights or safety orange 
flags); iii) telephone (fixed telephones); iv) mobile phone; v) two-way mobile walkie-talkie; 
and vi) public broadcasting system/speakers. Some rules relating to communication/alerting 
includes: 

- Those who detect the emergency case first shall immediately: 

+ Call attention of other people at the emergency site, 

+ Alarm by the nearest sound system, and /or 

+ Report / contact with ERT for emergency case. 

- Only emergency response team leader or authorized deputy leader in case team 
leader is not at the site will contact EERT. Exceptional cases for the rule are defined 
in the Emergency Management Plan.  

- When contacting/warning incidents to the EERT, information at least must include: i) 
emergency type and locations; ii) estimated scale; iii) expected affected individuals; 
iv) time; v) spill of hazardous substance; and vi) fire and explosion. Details provided 
will help the leader to well prepare proper emergency responses plans.   

182. For effectively warning/alarming emergency cases: 

- Name and contact of related people and organizations must be available, 
communication means must be strategically posted (easy to read) at all regions and 
by all means of the project: 

+ All construction/operation officers, leader and deputy leader of ERT, first aid staff, 
monitoring engineer as well as chief of construction works. 

+ Organizer of EERT. 
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+ Division and groups of involved hamlets. 

+ IA’s staff and safeguard officers. 

+ All subproject areas needed equipping with warning system by sound and by visual, 
fixed telephone, mobile phone and two-way walkie talkies at all time. 

+ Construction means of the Contractor should be equipped along with appropriate 
communication system. 

H. Emergency Response Situations 

183. Following tables recommend general regulations that are screened in the final 
Environmental Management Plan during the detailed design and specified in the Contractor’s 
Emergency Preparedness Plan  

Table 26:Evacuation procedure 

Procedures Notes 

Evacuation by groups as fast as possible and 
avoid panic 

All officers/workers, sub-contractors, site 
monitoring staff need comply with instructions of 
ERT when going out  

Evacuation by the guided exist Safety evacuation by leader/deputy leader of ERT 
shall be decided fast and promptly informed 
members. 

Continue evaluation until all people are safe from 
the incident site and affected areas 

Form a limit access area outside the incident site, 
all people must be far away from the limit area. 

When people are outside, attendance check must 
be carried out 

Foreman should check attendance of small 
groups, leader/deputy leader of ERT  

Immediately report the absent person for EERT Leader/deputy leader of the team shall contact 
EERT 

Support the injured during evaluation and help 
them with first aid or health group of EERT. 

ERT manage the injured to ensure the proper 
treatment 

If the injured need special care, NOT move them 
to another place if not needed and without 
instruction of EERT. 

Leader/deputy leader contact EERT to be 
instructed for the injured. 

Table 27:Procedure of emergency responses 

Procedure Notes 

Immediate carry out first aid no 
matter how serious cases. 

Basic principles in first aid: 

- Ensure the safety for both the rescuer and victim. 

- Do not move the injured unless the victim exposes to more 
dangerous risks, for example, fires and explosion, and 
chemical spillage 

- The EERT can’t support victims in case the construction 
works are collapsed. 

- Follow EERT’s instruction 

- The first aid must be implemented by staffs trained in first aid 

Call emergency services and/or 
the nearest hospital 

Leader/Deputy leader of ERT or staff authorized for at-place 
contact 

Create conditions for the leader of 
EERT to give directions at the 
incident sites. 

Leader/Deputy leader of ERT must instruct: 
Members of the at-place ERT must meet the leader to 
strategically access to roads/sites. 
Place orange safety flags to call attention and make on-spot 
directions. 
Members of the ERT should clearly acknowledge access road to 
ensure safety travel of the Team. 

If applicable, immediate 
evacuation at incident sites or 
affected areas, limit access, 
suspend the construction until 
being informed of continuing. 

Comply with the evacuation procedures. 
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Table 28: Response procedure in case of fire and explosion 

Procedure Notes 

Warning of fire and 
explosion 

The person detecting fire and explosion must immediate: 
Call attention of people at the incident site 
+Alarm by the nearest sound system  
Foreman or any members of the ERT in small groups will contact with the fire 
prevention and fighting agencies (in this case, it needs negotiate that any 
members of the ERT in small groups should warn the fire prevention and 
fighting agencies) 
Report/inform the emergency cases to the Leader/Deputy Leader of the ERT. 

Stop activities and 
carry out evacuation 

All workers/staffs (not ERT), sub-contractors, site supervisors and involved 
communities will be evacuated under evacuation procedure. 

Warning ERT for 
firefighting/fire control 

By training, members of ERT assigned for firefighting will evaluate the safety 
situation of themselves before trying to control the fire. 

Call nearest 
firefighting unit & 
police office and 
emergency health 
services 

When warning the EERT, the leader should inform the location, fire causes, 
magnitude of fire and any injured cases. 

Facilitate to direct the 
EERT at the incident 
sites. 

Leader/Deputy leader of ERT must instruct: 
Members of the at-place ERT must meet the leader to strategically access to 
roads/sites. Place orange safety flags to call attention and make on-spot 
directions.  
Some member of the ERT should stop traffic flow and clearly acknowledge 
access road to ensure safety travel of the Team 

The ERT should make 
evacuation as soon as 
possible to ensure 
safety 

Comply with the appropriate evacuation procedures. 
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IX. CONCLUSION AND RECOMMENDATIONS 

184. Primary and secondary data were used to assess potential environmental impacts in 
a comprehensive manner and public consultation and route reconnaissance were carried out 
in order complete the environmental assessments and recommend suitable mitigation 
measures. The IEE report provides a picture of potential environmental impacts associated 
with the upgrading of the subproject road and suitable mitigation measures have been 
recommended. 

185. Implementation of the “Khe Van Road (Huong Hiep commune, Dakrong district) to 
Huong Linh commune, Huong Hoa district, Quang Tri province” subproject will improve the 
quality of roads, create new smooth traffic flow and more convenient for the means. The 
detailed design must take consideration into impact mitigation. Negative environmental 
impacts from upgrading works will mostly take place in the process of construction, thus, 
these impacts are predictable and manageable by appropriate mitigation measures. 
Additional human and financial resources will be required to raise environmental awareness 
and ensure the compliance of environmental protection activities with stipulated regulations. 

186. In implementation phase, PMU through ESS will develop detailed EMP in order to 
monitor the schedules of mitigation measures and conduct environmental impact monitoring 
activities. EMP must be updated to ensure effective and efficient monitoring; and that 
environmental monitoring plan must be complied with regulations set forth in EMP. With 
these measures, environmental impacts of the subproject will be manageable without any 
impacts beyond allowable environmental standards.  
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X. ANNEXES 

A. Current status of subproject site, public consultation 

 
Current status of road Km0 ÷ Km2 

 
Current status of road Km2÷ Km4 

 
 

The road of Km4÷Km6 and Km6÷Km8 along the protective forest 

 
The brigde will be constructed at Km6 + 276  

Culvert at Km1+364 
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Consultation in Huong Hiep CPC Consultation in Huong Linh CPC 

B. Minute of Consultation in Huong Hiep and Huong Linh CPC 
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C. Approval decision of EPP by DONRE 
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D. Public consultation from local authorities 

In October 2017,thesafe guard team conducted a field trip and consultation with local 
authorities and Quang Tri Donre officers. The safe guard team includes: 

- Tran Thi Le Tam–Social safeguard specialist 
- Trinh Thi Huyen- Social safeguard specialist 
- Nguyen Bich Ngoc- Environmental safeguard specialist 
- Nguyen Quoc Trung- Environmental safeguard specialist 

Theparticipants are: 
- Nguyen Cong Tuan- Director ofHuong Hoa-Dak Rong Protection Forest Management 

Board (contact number: 02333880531) 
- Ho Van Giang- Chairman of theHuong Linh commune (contact number:0233 3777 

145) 
- Vo Van Dung:Head of the Department of Environmental Protection-Quang Tri 

Donre(contact number:0233 3854382) 
The consultation team informed to the local authorities about the information of BIIG2 
project and introduced the techinical design of the subproject.The question to the 
participants are: 
- Is there any natural forest afffected by the upgradded road? 
- How far is the nearest national reserve to the Subproject?In The forest area along the 

road, are there any endangered, protected species affected? 
- What are the name of main plantation, animals affected by construction? 

Main issues and information from participants: 
- There is no natural forest is vulnerably affected by the subproject 
- The nearest national reserve to the subproject is Dakrong nature reserve, which is 

about 41 km far from subproject area.  
- there is no animal or plant listed in Red List of Threatened Species lives in subproject 

area.   
- The flora in the forest along the road is mainly shrubs; Eucalyptus, melaleuca, acacia. 

Mr Nguyen Cong Tuan requested that in the construction phase, the contractor must 
collaborate closely to Huong Hoa-Dak Rong Protection Forest Management Board to monitor 
and manage the construction activities to ensure that these activities do not have negative 
impacts such as trees cutting out or firewood. 
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E. Monitoring Results 
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F. Location of environmental quality samples monitoring  
(According to the environmental report of Quang Tri province, in October 2018) 

Table 1: Location of air quality samples 

No Position Location 
Coordinate 

X Y 

1 KKNR-1 at Khe Sanh town  16°37'18.99"N 106°44'11.06"E 

2 KKNR-2   at Ho Chi Minh road, Huong Tan 
village 

16°40'21.10"N 106°42'25.70"E 

3 KKNR-3 

 

at the AH16, Lao Bao town 16°37'27.46"N 106°35'41.81"E 

4 KKNR-4 at the AH16, Dakrong village 16°39'54.99"N 106°50'35.23"E 

Table 2: Result of Air Quality and Noisemonitoring 

No Index Unit 

Results 
QCVN 05:2013/ 

BTNMT KKNR-1 KKNR-2 KKNR-3 KKNR-4 

1. Dust  µg/m3 0,138 0,245 0,217 0,225 0,3 

2. CO  µg /m3 1,73 2,45 1,94 2,16 30 

3. NO2 µg /m3 0,034 

 

0,044 

 

0,030 

 

0,032 

 

0,35 

4. SO2 µg /m3 0,137 0,151 0,140 0,145 0,35 

5. Noise dBA 59,9 66,8 63,5 66,7 70 

Table 3: Location of surface water samples 

No Position Location 
Coordinate 

X Y 

1 NMNR-1 at Ra Ghi river, Thuong Lamvillage 16°47'7.92"N 106°52'0.10"E 

2 NMNR-2 at Ra Ghi river, Ha Bac village 16°46'19.41"N 106°50'45.49"E 

Table 4: Result of surface water monitoring 

No Index Unit 
Results QCVN08-MT:2015/ 

BTNMT (Column B1) NMNR-1 NMNR-2 

1 pH - 7,82 7,21 5,5 - 9 

1 BOD5  mg/l 12,6 8,5 15 

2 COD mg/l 23,5 15,7 30 

3 TSS mg/l 24 16 50 

4 DO mg/l 4,7 5,0 ≥4 

5 NH4+-N mg/l 0,048 0,040 0,9 

6 NO3--N mg/l 2,17 1,92 10 

7 PO43--P mg/l 0,018 0,024 0,3 

8 Cu* mg/l 0,025 0,021 0,5 

9 Fe mg/l 0,31 0,26 1,5 

10 Coliform* MPN/100ml 1600 1200 7.500 
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Table 5: Location of soil samples 

No Position Location Coordinate 

X Y 

1 ĐNR-1 at Khe Sanh town (near the local 
market) 

16°37'9.84"N 106°43'56.59"E 

2 ĐNR-2 at Lao Bao town, (Pan Xa village)   16°37'10.33"N 106°35'48.72"E 

Table 6. Result of soilmonitoring 

No. Index Unit Results QCVN 03-MT:2015/BTNMT 

ĐNR-1 ĐNR-2 

5 As  mg/kg 0,216 0,145 15 

9 Pb  mg/kg 9,65 7,54 70 

11 Cu  mg/kg 8,3 13,8 100 

13 Zn  mg/kg 27,9 44,2 200 
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G. Rapid Environmental Assessment (REA) Checklist 

 

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

It is to be attached to the environmental categorization form and submitted to the Environment 
and Safeguards Division (RSES), for endorsement by Director, RSES and for approval by the Chief 
Compliance Officer.  

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

adequately considered, refer also to ADB's (a) checklists on involuntary resettlement and 
Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to consultation and 
participation; and (d) gender checklists.  

 

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

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

Country/Project Title:  Khe Van Road (Huong Hiep commune, Dakrong 
district) to Huong Linh commune, Huong Hoa district, Quang Tri province 

Sector Division:     

Screening Questions Yes  No  Remarks 

A. Project Siting  

Is the project area adjacent to or within any of the  

  

 

 

Following environmentally sensitive areas?   x    

▪ Cultural heritage site  

 

 x   

There are 03 nature reserves in 
Quang Tri province, including 
Dakrong; Bac Huong Hoa; Con 
Co Island and two protected 
landscape areas are Ru Linh 
and Ho Chi Minh road 
conservation. 

The subproject is not located 
near any mentioned protected 
areas. The distance to the 
nearest nature reserves is 
Dakrong nature reserve, which 
is about 41 km far from 
subproject area.  

▪ Protected Area    x  

▪ Wetland   x  

▪ Mangrove       x  

▪ Estuarine   x  

▪ Buffer zone of protected area   x  

▪ Special area for protecting biodiversity   x  

B.  Potential Environmental Impacts  

Will the Project cause…   

   

▪ Encroachment on historical/cultural areas; disfiguration 
of landscape by road embankments, cuts, fills, and 
quarries?   

 x   

There are no culture relics 
located in the project area 

▪ Encroachment on precious ecology (e.g. sensitive or 
protected areas)? 

x  The road goes through 
protection forest from Km 

2+650 Km 10+160 
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Screening Questions Yes  No  Remarks 

▪ Alteration of surface water hydrology of waterways 
crossed by roads, resulting in increased sediment in 
streams affected by increased soil erosion at 
construction site?   

x   At the bridge construction at   

Km6+276 at Ra Ghi river 

▪ Deterioration of surface water quality due to silt runoff 
and sanitary wastes from worker-based camps and 
chemicals used in construction. 

 

  x  Worker-based camps and 
chemicals used in construction 
will be placed far from the 
surface water.  

▪ Increased local air pollution due to rock crushing, 
cutting, and filling works, and chemicals from asphalt 
processing. 

 

x   Air quality will be affected by 
excavation and ground 
leveling, mixing of sand, 
cement 

▪ Risks and vulnerabilities related to occupational health 
and safety due to physical, chemical, biological, and 
radiological hazards during project construction and 
operation during project construction and operation?  

 

   x The impacts during 
construction are assessed as 
low and medium and can be 
mitigated by suitable 
measures. During operation, 
there is almost no negative 
impact on the environment 

 

▪ Noise and vibration due to blasting and other civil 
works?   

  x Materials will be purchased 
from legal quarries 

▪ Dislocation or involuntary resettlement of people?     x   

 

There are no households need 
to be replaced 

▪ Dislocation and compulsory resettlement of people 
living in right-of-way?   

  x  

▪ Disproportionate influences the poor, women and 
children, Indigenous Peoples or other vulnerable groups?  

  x  

▪ Other social concerns relating to inconveniences in 
living conditions in the project areas that may trigger 
cases of upper respiratory problems and stress?  

 

x   During construction, dust, 
emission from material 
transportation, removal of 
debris, materials on road 
surface before paving will affect 
workers’ health and nearby 
residents. In addition, high 
concentration of construction 
labor can cause the risk of 
conflict with local people.   

▪ Hazardous driving conditions where construction 
interferes with pre-existing roads?  

 

x   Road construction and 
expansion will cause traffic 
disturbance, if soil and stone at 
the construction site is not 
controlled and neatly arranged, 
it will pose a high risk of 
unsafety for road users. 
However, the road will be 
conducted according to 
successive construction 
method (each half  

width of the road) at a time with  

Arrangement of signs and 
traffic controller; additionally, 
construction material is in its 
place, therefore, the impact is 
considered as negligible.  
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▪ Poor sanitation and solid waste disposal in construction 
camps and work sites, and possible transmission of 
communicable diseases (such as STI's and HIV/AIDS) 
from workers to local populations?    

  x    Waste from construction site 
and work sites will be collected 
and transported the disposal 
sites 

▪ Creation of temporary breeding habitats for diseases 
such as those transmitted by mosquitoes and rodents?  

   x 

Screening Questions Yes  No  Remarks 

▪ Accident risks associated with increased vehicular 
traffic, leading to accidental spills of toxic materials?   

x   The improved road will 
increase the vehicular traffic, 
increase noise, air pollution 
and cause negative impacts on 
local people living along the 
road 

 

 

▪ Increased noise and air pollution resulting from traffic 
volume?   

x   

▪ Increased risk of water pollution from oil, grease and 
fuel spills, and other materials from vehicles using the 
road?  

x   

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

 x  Local labor will be prioritized for 
recruitment 

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

 x   

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

 x   In the construction process, 
the Community safety risks are 
assessed as Low and the 
contractor will provide 
appropriate measures to 
mitigate negative impacts ▪ Community safety risks due to both accidental and 

natural causes, especially where the structural elements 
or components of the project are accessible to members 
of the affected community or where their failure could 
result in injury to the community throughout project 
construction, operation and decommissioning.  

X  
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H. Checklist for Preliminary Climate Risk Screening 

 
Country/Project Title: Khe Van Road (Huong Hiep commune, Dakrong district) 

to Huong Linh commune, Huong Hoa district, Quang Tri provinceSubsector:  

Division/Department:  

 Screening Questions  Score  Remarks11 

Location and 
Design of project  

Is siting and/or routing of the project (or 
its components) likely to be affected by 
climate conditions including extreme 
weather-related events such as floods, 
droughts, storms, landslides?   

1 The subproject is located in the low 
hill area where may be affected by 
floods and landslides. 

Would the project design (e.g. the 
clearance for bridges) need to consider 
any hydro-meteorological parameters 
(e.g., sea-level, peak river flow, reliable 
water level, peak wind speed etc.)?    

1  The subproject crosses through 
river, it is necessary to consider the 
peak river flow, reliable water level. 

Materials and 
Maintenance  

Would weather, current and likely future 
climate conditions (e.g. prevailing 
humidity level, temperature contrast 
between hot summer days and cold 
winter days, exposure to wind and 
humidity 
hydrometeorologicalparameters likely 
affect the selection of project inputs 
over the life of project outputs (e.g. 
construction material)?     

1  Current and likely future climate 
conditions will affect the selection of 
project inputs and the maintenance 
of the subproject but the subproject 
design is based on the calculated 
magnitude of 1-day maximum 
rainfall and computed water levels 
under historic and climate change 
scenario for flood-prone sections in 
Quang Triprovince 

Would weather, current and likely future 
climate conditions, and related extreme 
events likely affect the maintenance 
(scheduling and cost) of project 
output(s)? 

1  

Performance of 
project outputs  

Would weather/climate conditions, and 
related extreme events likely affect the 
performance (e.g. annual power 
production) of project output(s) (e.g. 
hydro-power generation facilities) 
throughout their design life time?   

0   

Options for answers and corresponding score are provided below:  

Response   Score  

Not Likely  0   

Likely  1   

Very Likely  2   

Responses when added that provide a score of 0 will be considered low risk project. If 

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



107 

 

adding all responses will result to a score of 1-4 and that no score of 2 was given to any 
single response, the project will be assigned a medium risk category. A total score of 5 or 
more (which include providing a score of 1 in all responses) or a 2 in any single response, 
will be categorized as high-risk project.   

Result of Initial Screening (Low, Medium, High): _Medium__________  
Other 
Comments:________________________________________________________________
__________ 
__________________________________________________________________________
_______________  

Prepared by: ________________ 
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Annex I 

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 Chrome III (Cr3+) mg/l 0.05 0.1 0.5 1 
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17 Chrome 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-

fiberfilters 
- 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 ionchromatography. 
- TCVN 6194-1996 (ISO 9297-1989) - Water quality - Determination of chloride. The method of 

titration of nitrate silver with chromate indicator (MOmethod). 
- TCVN 6195-1996 (ISO 10359-1-1992) - Water quality - Determination of fluoride - Electrochemical 

probe method for potable and lightly pollutedwater 
- TCVN 6178-1996 (ISO 6777-1984) - Water quality - Determination of nitrite. Molecular absorption 

spectrometricmethod. 
- 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 

titrationmethod. 
- TCVN 6181-1996 (ISO 6703-1-1984) - Water quality - Determination of totalcyanide. 
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- TCVN 6336-1998 (ASTM D 2330-1988) - Test method for Methylene Blue ActiveSubstances 
- TCVN 5991-1995 (ISO 5666-3-1984) - Water quality - Determination of total mercury by flameless 

atomic absorption spectrometry - Method after digestion withbromine 
- TCVN 6002-1995 (ISO 6333-1986) - Water quality - Determination of manganese - Formaldoxime 

spectrometricmethod 
- TCVN 6053-1995 (ISO 9696-1992) - Water quality - Measurement of gross alpha activity in non-

saline water - Thick sourcemethod 
- 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 spectrometricmethods 
- TCVN 6197-1996 (ISO 5961-1994) - Water quality - Determination of cadmium by atomic 

absorptionspectrometry 
- TCVN 6222-1996 (ISO 9174-1990) - Water quality. Methods for the determination of total chromium 

by atomic absorptionspectrometry 
- TCVN 6626-2000 (ISO 11969-1996) - Water quality - Determination of arsenic - Atomic absorption 

spectrometric method (hydridetechnique) 
- TCVN 6216-1996 (ISO 6439-1990) - Water quality - Determination of phenol index - 4- 

Aminoantipyrine spectrometric methods afterdistillation 
- TCVN 5070-1995 - Water quality - Weight method for determination of oil and oilproducts 
- TCVN 6053-1995 (ISO 9696-1992) - Water quality - Measurement of gross alpha activity in non-

saline water - Thick sourcemethod 
- TCVN 6219-1995 (ISO 9697-1992) - Water quality - Measurement of gross betaactivity. 
- 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 filtrationmethod 

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 – MT: 2015 /BTNMT 
 

NATIONAL TECHNICAL REGULATION 
ON UNDERGROUND WATER QUALITY 

Introduction  

QCVN 09-MT:2015/ BTNMT was written by the Compilation Board of national 
technical regulations on water quality, submitted by the General Department of Environment 
and Legal Department for approval and issued under the Decision  

NATIONAL TECHNICAL REGULATION ON GROUND WATER QUALITY 

1. GENERAL PROVISIONS 

1.1. Scope ofapplication 

1.1.1. This regulation specifies the limit value of underground water qualityparameters. 

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 ofuse. 

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 1: 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 Arsenic (As) mg/l 0.05 
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14 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 nationalstandards: 

- 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 ofsamples 

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

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 ofpH 
- TCVN 2672-78 – Potable water – Method for determinethe generalhardness 
- TCVN 6178-1996 (ISO 6777-1984) - Water quality -Determination of nitrite - Molecular absorption 

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

titrationmethod 
- TCVN 6194-1996 (ISO 9297-1989) Water quality -Determination of chloride - Silver nitrate titration 

with chromate indicator (Mohr'smethod) 
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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 pollutedwater 

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

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

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

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

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

- 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 (hydridetechnique) 

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

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

- 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 filtrationmethod 

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 
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QCVN 05:2013/BTNMT 
NATIONAL TECHNICAL REGULATIONS ON AMBIENT AIR QUALITY 

Introduction 

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

National Technical Regulation on Ambient Air Quality 

1. GENERAL PROVISIONS 
1.1. Scope ofapplications 
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 ambientair. 
1.1.2. This Regulation applies to supervision and assessment of ambient airquality. 
1.1.3. This Regulation does not apply to air within manufacturing facilities and indoorair. 
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. TechnicalReputation 

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

 


