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I. EXECUTIVE SUMMARY 

The Basic Infrastructure for Inclusive Growth of Nghe An, Ha Tinh, Quang Binh and Quang Tri 
Project will be invested to implement the socio-economic development plan in the provinces of 
the North Central Coast.  The project is in line with the GOV's strategy of investing concessional 
ODA loan for poor provinces by using economic subregions to identify linkages and synergies 
among the provinces with regard to accelerate the economic growth which has lagged behind in 
recent time. 

The Project consists of three outputs: (i) Improved transport infrastructure; (ii) improved 
production and business infrastructure; and (iii) decentralized management process of public 
asset. 

A. Summary of the Subproject 

Subproject: “Anti-flood systems of Thuan - Trach - Trung - Tai, and Ba - Que - Vinh - Duong - 
Thanh, Trieu Phong and Hai Lang districts” will be implemented in 09 communes of Trieu Trung 
Trieu Son, Trieu Tai, Trieu Trach (Trieu Phong district), and Hai Ba, Hai Que, Hai Vinh, Hai 
Duong, Hai Thanh (Hai Lang district). These districts are in the east and the south of Quang Tri 
province, where the cultivated area is the downstream lowland of Nam Thach Han irrigation 
system and is the largest rice bowl of the province. The subproject Items are as follows: 

• Clearing and upgrading the north main canal, T2B canal, T3B canal, T10B branch canal 
and the works on the canals. The total length includes 12,515.9 m. 

• Clearing and upgrading the drainage axes of Co Ha canal, Section 1 of Cuu Vinh Dinh 
canal, Section 2 of Cuu Vinh Dinh canal, Section 1 of Tan Vinh Dinh canal, and Section 2 of Tan 
Vinh Dinh canal. The total length includes 17,923 km. 

• Building 04 traffic bridges HL93: Dong Quan Bridge, Don Que Bridge, DienKhanh Bridge, 
and Dong Duong Bridge. 

• Upgrading 03 roads with the total length of 4,791 km, including T1 (2,171 km long), T2 
(1,092 km long) and T2-1 (0.218 km long, and T3 (1.31 km long). T1 road, T2 and T2-1 road 
belong to Hai Ba commune, and T3 road belongs to Hai Duong commune. 

B. Subproject screening and categorization 

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. 

The Sub-Project has been carried out Rapid Environment Assessment (REA) and categorized 
as B Category (Cat.B) in respect to environmental issues as it has a few potential significantly 
adverse impacts and none of them are irreversible. Thus, Initial Environment Examinations 
should be carried out for this subproject in accordance with the SPS 2009 

C. Potential impacts and mitigation measures 

The IEE has been prepared for screening and evaluating impacts, and proposing mitigation 
measures in EMP covering three phases of the subproject implementation: design and pre-
construction, construction, and operation; and setting out institutional arrangements in need to 
ensure that the EMP will be implemented.  

In the design and pre-construction phases, the potential impacts that have been identified are (i) 
land acquisition and resettlement and site clearance, and (ii) risk of UXO. In order to minimize 
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the impacts, (i) Resettlement compensation plan complies with the GoV regulations and ADB 
safeguard policies; (ii) 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; 

In the construction phase, potential negative environmental impacts include: (i) air pollution by 
dust and exhaust fumes from removing surface mud and excavated soil; dredging drainage 
canals; transporting soil and sand for filling; transporting and loading construction material; and 
operation of construction machinery like graders, rollers, compactors etc.; (ii)  The impacts on 
the soil environment and  (iii) water environment: deterioration water quality  from waste water 
from rainwater runoff; domestic wastewater of construction workers; waste water for washing 
machinery and tools etc. And (iv) solid waste and (v) hazardous waste generation from 
construction and workers camp. Non-waste impact sources are (vi) noise and vibration from 
operations of transport vehicles and construction machinery; (vii) impacts by the influx of 
construction workers that may cause social disturbance; (xiii) impact on local traffic and other 
community infrastructure facilities; and (ix) health and safety risks for workers and local people. 

In order to mitigate these impacts, mitigation measures should be implemented: (i) Contractors 
will apply the mitigation measures to mitigate the dust impacts by spraying water and cover the 
truck to avoid dust; (ii) propose store construction materials, excavated soil and construction 
spoil in temporary storage, covered by canvas (iii) The waste will be collected and managed as 
14:2008/BTNMT, QCVN 40: 2011/ BTNMT. (iv) Store lubricants, oils, paints and other 
hazardous materials in designated roofed areas with impervious floors at least 50m from water 
bodies, place sediment ditches or silt fences in suitable locations to avoid runoff, erosion and 
siltation in to the water bodies; (v) Use proper types of construction machines to ensure noise 
and vibration levels in accordance with QCVN 26:2010/BTNMT and QCVN 27:2010/BTNMT; 
(vii) hire and train local workers on safety and sanitation; arrangement of workers’ camps and 
facilities as agreed by local community and approved by the PMU;(viii) a construction traffic plan 
indicating the timing of vehicle journeys to avoid peak traffic hours, when people get to work, 
pupil goes to school and back home (ix) The contractor will provide information related to 
construction schedule and construction scales to local communities (Commune People 
Committees), and install barriers, fences and warning borads, including lighting during the night 
time to prevent people entrance construction sites and to ensure safety for workers and 
communities. 

In the construction phase, some specific impacts caused by dredging drainage canals, as it will 
increase the content of suspended matters affecting (i) water quality and (Ii) impact aquatic 
ecosystem and aquaculture. There is a risk of the «alum» occurrence affecting cultivated rice 
fields. In addition, the construction of the bridges also will affecs water quality in Vinh Dinh river 
section. To mitigate these impacts, the dredging works carried out only in sections affected by 
heavily sedimentation of the Tan Vinh Dinh and Cuu Vinh Dinh rivers, not in the whole canal 
ssystem; the construction will be implemented section by section; the advance notices of 
construction times will be provided for aquaculture and poultry households. Appropriate 
construction measures are applied for dredging and bridge construction, using sediment ditch or 
berm barriers are arranged to prevent sedimentation, bank erosion and oil spills. 

During the operation phase, potential negative impacts are mainly relating to the increase of 
traffic and risks of traffic unsafety. To mitigate negative impacts, Quang Tri Department of 
Transportation (DOT), which is responsible for managing the subproject during the operation 
phase, will cooperate with Quang Tri Department of Natural Resources and Environment and 
the People's Committees of Trieu Phong and Hai Lang districts and 09 People's Committees of 
the communes in 02 districts to maintain the road periodically and coordinate with the traffic 
police to set up speed limit and control trucks on the roads. The dredging canals will increase 
the active production area thanks to the positive impact of clearing and improving the drainage 
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canals that will lead to the increase of the use and discharge of pesticide and agrochemicals into 
the canals and rivers. Local authorities and agricultural extension services will guide people to 
apply environmentally friendly agricultural production techniques, and Integrated Pest 
Management IPM to reduce these environment impacts. 

Key stakeholders have been identified and the public consultations have been conducted from 
provincial to commune levels with a focus on the affected people’s views. In general, all 
stakeholders are showed their support to the subproject.  There is only one concern from local 
people is the impact by the subproject implementation on cultivation land of local people.  This 
concern is addressed in the EMP. 

C. Implimentation arrangement 

An EMP has been prepared under this IEE to detail responsibilities of relevant stakeholders on 
mitigation measures to be implemented during construction and operation phases of the 
subproject. 

Quang Tri Department of Planning and Investment will establish a Project Management Unit 
(PMU) to implement the subproject at all phases. One PMU officer will be appointed as 
Environmental Safeguard Officer (ESO). An Environmental Safeguard Specialist (ESS) of the 
LIC will organize a formal training course on the roles and responsibilities of the EMP 
implementation and organize on-the-job training for staff of PMU, CSC, community, and 
contractors. There will be supports for the establishment and operation of the subproject 
environmental management system during the construction phase. The ESS will also support 
the capacity building by screening and evaluating the environmental protection capacity of the 
PMU and Quang Tri Department of Transport (DOT) during the operational phase. 

In order to ensure that environmental management and mitigation measures are included in 
construction contracts, the EMP will be included in bidding documents and construction 
contracts. Any deficiency of environmental management cost will pose a high risk for the 
implementation of mitigation measures during the construction phase due to lack of resources 
and capacity, thus, funding and responsibilities for environmental protection from the beginning 
is so necessary. Bidding documents should also require contractors to prove qualified and 
trained staff on environmental and safety management issues so that the monitoring of 
mitigation measures will be effectively carried out during the implementation process. 

D. Conclusions 

The IEE concludes that the feasibility study of the subproject combined with the available 
information is sufficient to identify the scope of potential environmental impacts and formulate 
mitigation measures for the subproject; therefore, significant changes in the subproject 
description do not occur at the detailed design phase, the subproject can avoid new cultural or 
environmental sensitive resources, and a further detailed environmental impact assessment 
(EIA) is not required. The ESS will update the EMP for the finalization of the detailed design. 
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Figure1. Locations of 02 districts, where the subproject is located, in Quang Tri map
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II. INTRODUCTION 

A. Objectives of the subproject 

1. Basic infrastructure for Inclusive Growth of Nghe An, Ha Tinh, Quang Binh and 

Quang Tri provinces 

The Basic Infrastructure for Inclusive Growth in Nghe An, Ha Tinh, Quang Binh, Quang Tri 
Sector Project (hereinafter referred to as BIIG2 Project) is funded by the Asian Development 
Bank (ADB) and approved by the Prime Minister in Decision No.613/QD-TTg dated 08/05/2017 
and adjusted in Decision No.562/QD-TTg dated 18/05/2018 with the total investment of $ 203.5 
million, of which $149 million is financed by the Asian Development Bank (ADB), including $ 97 
million from the ADF/COL fund and $52 million from the OCR fund and (ii) $ 54.5 million from the 
counterpart fund. Loan agreement 3634-VIE and 3635-VIE were signed on 23/7/2018 and 
officially came into force on 25/10/2018.  

- Project duration: 05 years (2018 - 2023). 

- Locations: in four provinces of Nghe An, Ha Tinh, Quang Binh, Quang Tri.  

The overall objectives of the Project are to promote socio-economic development, enhance 
connectivity, and transform traffic corridor into economic corridor for improving competition and 
meeting market modernization demand of the North Central region's economy. 

The proposed project will be invested to implement socio-economic development plans in 
Northern Central Coastal Provinces (NCCP). This project is suitable to the GoV’s strategy of 
providing ODA concessional loan to poor provinces using economic sub-regions as a means of 
identifying interconnectivity and synergies between provinces to motivate its economic growth, 
which lagged behind in the past. 

The project has 03 following outputs: (i) Transport infrastructure improved, (ii) Productive 
infrastructure for business development improved, (iii) Decentralized public asset management 
processes established1. 

2. Subproject 

The investment in the construction of the subproject, " Anti-flood systems of Thuan - Trach - 
Trung - Tai, and Ba - Que - Vinh - Duong - Thanh, Trieu Phong and Hai Lang districts”,will 
ensure the active irrigation and drainage for 4,113.48 ha of rice and crops (in which about 344.6 
ha of rice increases when the subproject is completed). The subproject also contributes to 
solving the problem of lack of water for local highland areas, creating groundwater and surface 
water for daily life and raising cattle, poultry, aquaculture, and reducingflood drainage for low-
lying areas. It helps creating jobs, gradually stabilizing and improving the lives of the community 
in the subproject area, contributing to poverty reduction, improving ecological environment and 
intra-regional traffic, and creating conditions for local socio-economic development. Besides, 
when being completed, thesubproject will connect with other projects that have been invested in 
Trieu Phong and Hai Lang districts (ADB, WB4, WB5, WB7, etc.) to synchronize the irrigation 
systems and promote the effectiveness of the invested projects in the districts. 

The objectives and scope of this IEE are to (i) assess current environmental conditions in the 
subproject area; (ii) identify potential environmental impacts from the proposed road 
improvement and canal dredging works; (iii) assess and determine the severity of impacts; (iv) 

                                                 
1PAM (11/2017), P.2-3. 
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develop an environmental management plan (EMP), detailing mitigation measures, monitoring 
activities, reporting requirements, institutional responsibilities and cost estimation to address 
adverse environmental impacts;(v) conduct community consultations to acknowledge the 
issues/concerns that the stakeholders may have and ensure that those concerns are addressed 
in the subproject’s design and mitigation measuresand (vi)update information on the subproject 
environmental impact assessment report approved by Quang Tri Provincial People's Committee 
(detailed in Appendix E). 



 

Page | 7 

 

III. POLICY, LEGAL AND 
MANAGEMENT FRAMEWORK 

The Subproject shall comply with the ADB’s SPS 2009 and existing regulations of Vietnam in 
relation to implementation of the 2014 environmental protection Law. Decree No.18/2015/NDCP 
of the Government provides environmental protection plans, strategic environmental 
assessment, environmental impact assessment. Permission from agencies at provincial level for 
some certain activities related subproject such as quarry, gravel exploitation, etc., is also 
required.  Depend on the scale, some construction works on the proposed route such as bridges 
or spillways and clearing and upgrading drainage canals shall require a domestic environmental 
impact assessment. The dredged mud should be checked and compared with QCVN 03-MT: 
2015/ BTNMT and QCVN 07: 2009/ BTNMT - National Technical Regulation on heavy metal 
limits in soil and hazardous waste thresholds before transport transfer to processing place 
according to regulations. The Project EIA has been approved by PPC in the decision No. 
1761/QD-UBND dated 1 August 2018, attached in the Annex E. 

B. Requirements of ADB's 2009 Safeguard Policy Statement 

ADB's 2009 Safeguard Policy Statement (SPS 2009) regulates safeguard policies for ADB 
funded projects. SPS 2009 clarifies rationale, scope and contents of environmental assessment. 
It emphasizes environmental and social sustainability in the progress of economic growth and 
poverty reduction in Asia and the Pacific Ocean, with the following aims: 

-  Avoid project adverse impacts on environment and affected people, if possible; 

-  Mitigate and/or compensate for adverse impacts on environment and affected people 

when avoidance is impossible; and  

-  Help borrower/project owner in strengthening their safeguard systems and developing 

capacity to manage environmental and social risks.  

For environmental safeguards, the Subproject is initially categorized as ‘B’. A subproject, that is 
classified as Category A in term of environmental safeguardswill be ineligible as a BIIG 2 
subproject. 

A. Legal framework for environmental protection in Vietnam 

The subproject must comply with Vietnam's environmental legal framework, which is covered in 
the following sections and the current environmental protection law of the GoV. In addition, other 
applicable regulations are presented hereafter. 

1. Laws 

• Environmental Protection Law (LEP) No.55/2014/QH13, effective from 01/012015; 

• Law on Water Resources No.17/2013/QH13 approved by the National Assembly on 

21/6/2012; 

• Law on Biological Diversity No.20/2008/QH12 approved by the National Assembly on 

13/11/2008; 

• Law No.68/2006/QH11 - Standards and technical regulations approved by the National 

Assembly on 29/06/2006; 
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• Law on Cultural Heritage No.28/2001/QH10 approved by the National Assembly on 

29/06/2001. 

2. Decrees and regulations 

• Decree No.18/2015/ND-CP dated 14/02/2015 by the Government providing 

environmental protection planning, strategic environmental assessment, environmental 

impact assessment and environmental protection plans; 

• Circular No.27/2015/TT-BTNMT dated 29/05/2015 by the Ministry of Natural Resources 

and Environment on strategic environmental assessment, environmental impact 

assessment and environmental protection plans; 

• Circular No.36/2015/TT-BTNMT dated 30/6/2015 by the Ministry of Natural Resources 

and Environment on hazardous waste management; 

• Decision No.07/2012/QD-TTg dated 08/02/2012 by the Prime Minister promulgating 

some regulations on intensified enforcement of forest protection; 

• National Technical Regulations on air and noise quality: 

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

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

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

-  TCVN 5948:1999 - Acoustic - Noise emitted by accelerating road vehicles - Permitted 

maximum noise level; 

-  QCVN 24:2016/BYT - National Technical Standard for Noise - Noise Exposure Level at 

Workplace; 

-  QCVN 26: 2016/BYT - National Technical Regulation on Microclimate - Allowable Values 

for Microclimate at Workplace; 

-  QCVN 27: 2016/BYT - National Technical Regulation on Vibration - Allowable Values at 

Workplace. 

• National Technical Regulations on water quality: 

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

-  QCVN 02:2009/BYT: National technical regulation on domestic water quality; 

-  QCVN 08-MT:2015/BTNMT - National technical standards on water surface quality; 

-  QCVN09-MT:2015/BTNMT - National technical standards on underground water quality; 

-  QCVN 14:2008/BTNMT - National technical standards on domestic waste water quality. 

• National Technical Regulations on soil quality: 

-  QCVN 03-MT:2015/BTNMT - National technical regulation on the allowable limits of 

heavy metals in the soils; 

-  QCVN 07:2009/BTNMT - National technical standards on Hazardous Waste Thresholds; 

-  QCVN 43:2012/BTNMT -National Technical Regulation on Sediment Quality. 

3. Other legislation applicable to the subproject 

• Law No.27/2001/QH10 dated 29/06/2001 on fire prevention and fighting; 
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• Law No.40/2013/QH13 dated 22/11/2013 on amending and adding a number of articles 

of the Law No.27/2001/QH10 dated 29 June 2001 on fire prevention and fighting; 

• Law No.50/2014/QH13 dated 18/06/2014 on construction;   

• Circular No.22/2010/TT-BXD dated 03/12/2010 by the Ministry of Construction on labor 

safety in work construction; 

• Law No.10/2012/QH13 dated 18/06/2012 on labor code. 
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IV. DESCRIPTION OF 
SUBPROJECT 

A. Rationale of subproject 

The cultivation in Trieu Phong and Hai Lang districts is located in low-lying areas of the 
downstream of Nam Thach Han irrigation system, whichis alsoa large rice bowl of Quang Tri 
province. The total rice-growing area of the two districts includes 24,809 ha, accounting 
for49.9% of the total rice growing area in Quang Tri province (49.755 ha). At present, the dike 
system has been completely built but thedrainage systemsheavily degraded. The flood 
prevention system including drainage canals,  sub-dike, spillwaysand the irrigation works in the 
region does not meet the demand. It caused the agricultural production, especially rice 
production unstable and the crop productivity reduced. Thus, to promote the agricultural 
development, in addition to the application of scientific advances in seeds and fertilizers, the 
timely prevention of floods and drainage is a decisive factor for the economic efficient 
agricultural production in the subproject area. 

The subproject will contribute to securing the drainage capacity, preventing early flooding and 
flooding at the beginning of the winter-spring crop. The system also combines with sand water 
separation for 4,113.48 hectares of rice, crops, and aquatic products in the subproject area. It 
includes 300 ha of the unstable drainage area, and the expansion area increases by 6.36 ha of 
winter-spring rice crop and 38.23 ha of summer-autumn rice crop, and conversion of 60 hectares 
for rice cultivation to aquaculture. It will create favorable conditions for people to develop 
comprehensive agriculture and create jobs for 20,666 farmers in the subproject area. It also 
contributes to poverty reduction and gender equality andconnects traffic systems via drainage 
axes; andcontributes positively to improving the region's environment and ecology and 
adaptation to climate change. 

B. Location and scopeof subproject 

The subproject scope is located in 02 districts of Trieu Phong and Hai Lang. The subproject 
work-items are shown in Figure 2. 

The subproject Items are as follows: 

• Clearing and upgrading the north main canal, T2B canal, T3B canal, T10B branch canal 
and the works on the canals. The total length includes 12,515.9 m. 

• Clearing and upgrading the drainage axes of Co Ha canal, Section 1 of Cuu Vinh Dinh 
canal, Section 2 of Cuu Vinh Dinh canal, Section 1 of Tan Vinh Dinh canal, and Section 2 of Tan 
Vinh Dinh canal. The total length includes 17,923 km. 

• Building 04 traffic bridges HL93: Dong Quan Bridge, Don Que Bridge, DienKhanh Bridge, 
and Dong Duong Bridge. 

• Upgrading 03 roads with the total length of 4,791 km, including T1 (2,171 km long), T2 
(1,092 km long) and T2-1 (0.218 km long, and T3 (1.31 km long). T1 road, T2 and T2-1 road 
belong to Hai Ba commune, and T3 road belongs to Hai Duong commune. 

The majority of the construction items using the subproject loan are scattered and along main 
canals and roads in the residential areas of Trieu Trung, Trieu Son, Trieu Tai and Trieu Trach 
communes (Trieu Phong district) and Hai Ba, Hai Que, Hai Vinh, Hai Duong and Hai Thanh 
communes (Hai Lang district). Most people living in the subproject area have main sources of 
income from agriculture (rice cultivation, animal husbandry), workers, hired laborers or freelance 
workers, etc. However, a number ofhouseholds living along the construction roads have small 
trading/business. In the construction area there is not any national park or nature reserve as well 
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as cemetery and graves (about 30m from the construction routes). The correlation of the 
subproject with surrounding socio-economic objects is detailed in Table 1. 

 

Figure2.Theconstruction locations of subproject items 

 

Table1. The correlation of works with surrounding objects 

Work items Images/diagrams Descriptions 
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Work items Images/diagrams Descriptions 

North main 
canal 

 

 

 

• North main canalis 6,371.7m long. It 
drains for 1,160.88ha of cultivated 
land in Trieu Trung, Trieu Son, Trieu 
Tai and Trieu Trach communes 
(Trieu Phong district). The canal has 
not maintained for a 
longtime,therefore,grass and 
sedimentation fill it and the canal 
drainage flow is obstructed. In rainy 
seasons, water in the field is not 
drained timely into Vinh Dinh river, 
therefore, it floods rice and causes 
serious damage to crops and yields. 

• The status of both sides:Both sideof 
the canalare mainly rice fields. The 
residential areas in Trieu Tai 
commune (Tai Luong and AnHung 
villages) reside at the middle section 
of the canal. However, the canal is 
quite far from people's houses (about 
20m of both sides). 

Branch canal 
T10B 

 

• The beginning of the route is 
adjacent to Vinh Dinh River and there 
are not many inhabitants in Phu Lieu 
village, Trieu Tai commune. 

• The end of the route links with N3 
canal; both sides are rice fields. 
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Work items Images/diagrams Descriptions 

Branch canal 
T2B  

 

• The route extends from the 
intersection with north main canal to 
N3 Canal through the area of Tai 
Luong village, Trieu Tai commune. 

• Both sides of the existing canal are 
rice fields, and the route does not run 
through residential areas. 

Branch canal 
T3B 

 

 

• The route starts from the intersection 
with the North drainage canal to the 
asphalt road of Trieu Dong - Trieu Tai 
through the territory of An Hung 
village, Trieu Tai commune. 

• Both sides of the existing canal are 
rice fields, and the route does not run 
through residential areas. 

Co Ha drainage 
axis 

 

 

• The canal starting at Km13 + 600 
ofNH-49C to the south branch of Vinh 
Dinh river and runs through the 
territory of Thuan Nhon village, Co 
Luy commune, Hai Ba commune. 

• Both sides of the canal are rice fields, 
the canal section passing through the 
quite sparse residential area, and the 
distance from this residential area to 
the canal is 20 - 25m. 
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Work items Images/diagrams Descriptions 

Cuu Vinh Dinh 
drainage axis, 
Section 1  

 

 

• The first point of the canal is 
theconnection at Hoi Yen 1 bridge to 
the connection at old Mai Linh canal, 
passing the villages of Hai Thanh 
commune. 

• Both sides of the existing canal are 
rice fields, the section passing 
through the quite sparse residential 
area, and the distance from the 
residential area to the canal is 20 - 
25m. 

Cuu Vinh Dinh 
drainage axis, 
Section 2 

 

• The canal starting point is connecting 
with old Mai Linh canal and the end 
point is at the new construction site of 
Dong Duong bridge. 

• Both sides of the existing canal are 
rice cultivation fields without 
inhabitants. 

Cuu Vinh Dinh 
drainage axis, 
Section 1 

 

• The first point is at Hoi Yen 2 Bridge 
and the end point is at the new 
construction site of Dong Duong 
Bridge. There are some pump 
stations on the route: Hoi Dien; 
DienKhanh 1 and DienKhanh2; Dong 
Duong 1 and Dong Duong 2; 

• Both sides of the existing canal are 
rice cultivation fields, the section 
passing through the quite sparse 
residential area, and the distance 
from the residential area to the canal 
is 20 - 25m. 

• On the route, there is a dike that 
protects low-lying area, which is 
funded by WB4 and works well. 
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Work items Images/diagrams Descriptions 

 

Cuu Vinh Dinh 
drainage axis, 
Section 2 

 

• The first point is at the new 
construction site of Dong Duong 
bridge and the end point is near Hai 
Hoa pumping station. 

• Both sides of the existing canal are 
rice cultivation fields without 
inhabitants. 

T1 road (Hai Ba 
commune) 

(Phuong Hai 
pumping station 
- production 
area) 

 

 

• This route was built according to the 
new rural development plan of Hai Ba 
commune, including 02 routes NDPL-
T3 and NDPL-T5 belonging to 
Phuong Lang village, Hai Ba 
commune. 

• The current road is dirt road with 
small width and is not solidified. The 
road is muddy when it rains. In some 
locations on the route there are 
temporary culverts which is difficult 
for traffic. Both sides of the current 
route are rice fields. 

T2 road (Hai Ba 
commune) 

Km14 + 800 
(NH49C) - Dong 
Quan Bridge (Co 
Luy village) 

 

• This route was built according to the 
new rural development plan of Hai Ba 
commune, which is NDCL-T1 road 
belonging to Co Luy village, Hai Ba 
commune. 

• The current road is dirt road with 
small width and is not solidified. The 
road is muddy when it rains.In some 
locations on the route there are 
temporary culverts which is difficult 
for traffic. Both sides of the current 



 

Page | 16 

Work items Images/diagrams Descriptions 

 

route are rice fields. 

Branch road T2-
1 (Hai Ba 
commune), 
connecting 2 
ends of Dong 
Quan bridge 

 

 

 

• This is the connection withRoad T2, 
starting from the end of T2 and the 
ending of the route is the intersection 
which is adjacent to rice field. 

• The status of roadsides is still 
agricultural land; there are no 
residents living around. 

• On the route, there is the upgrading 
of Dong Quan bridge. 

T3 road (Hai 
Duong 
commune) Km 
21 + 600 
(NH49C) - Dien 
Khanh bridge 

 

• This route follows the new rural 
development plan of Hai Duong 
commune,connecting D30 infield 
road in DienKhanh village, Hai Duong 
commune. 

• The status of roadsides is still 
agricultural land; there are no 
residents living around. 

• On the route, there is the upgrading 
ofDienKhanh bridge. 
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Work items Images/diagrams Descriptions 

 

 

The construction items of the drainage axes are described in detail in Table 2. 

Table2. The details of drainage items of the subproject 

No. 
Work-
items 

Unit 
North 
main 
canal 

Canal 
T2B 

Canal 
T3B 

Canal 
T10-B 

Co Ha 
canal 

Cuu 
Vinh 
Dinh 

Drainage 
Canal, 

Section1 

Cuu 
Vinh 
Dinh 

Drainage 
Canal, 

Section2 

Tan 
Vinh 
Dinh, 

Section  
1 

Tan 
Vinh 
Dinh, 

Section  
2 

1 
Length of 
route 

m 6371.7 2120.4 2.432.3 1591.5 3626,3 5266.6 1412.9 5559.5 2066.7 

2 

Bottom 
elevation of 
the first 
point of 
canal 

m 0.433 0.266 0.419 -0.004 +0,11 -1,059 -3,896 -1,624 -4,960 

3 

Bottom 
elevation of 
the end 
point of 
canal 

m -1.815 -0.156 -0.311 -0.948 -1.00 -2,540 -4,110 -2,141 -4,990 

4 

Bottom 
width of the 
first point of 
canal 

m 0.80 2.5 2.0 1.50 3.50 18.0 45.0 14.0 60.0 

5 

Bottom 
width of the 
end point of 
canal 

m 10.0 2.5 2.0 3.50 6.00 20.0 45.0 14.0 60.0 

6 
Slope of 
canal 

  1.5÷2 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 

7 
Rough 
coefficient 

  0.025 0.025 0.025 0.025 0.03 0.02 0.02 0.02 0.025 

8 

Water 
elevation of 
canal 

                    

* First point m           +1.95 +1.53 +1.95 +1.53 

* Final point m           +1.50 +1.50 +1.53 +1.30 

9 

Water 
elevation of 
canal after 
the 
construction 

                    

* First point m 2.7 2.667 2.613 1.803 3.085 +1.53 +1.39 +1.53 +1.39 

* Final point m +1.70 2.244 1.883 +1.70 +1.70 +1,37 +1,37 +1,39 +1,30 

10 Flow m3/s 61.10 10.06 9.0 17.74 25.52 66.3 431.6 50.7 482.3 



 

Page | 18 

No. 
Work-
items 

Unit 
North 
main 
canal 

Canal 
T2B 

Canal 
T3B 

Canal 
T10-B 

Co Ha 
canal 

Cuu 
Vinh 
Dinh 

Drainage 
Canal, 

Section1 

Cuu 
Vinh 
Dinh 

Drainage 
Canal, 

Section2 

Tan 
Vinh 
Dinh, 

Section  
1 

Tan 
Vinh 
Dinh, 

Section  
2 

Qp=10% of 
frequency 
p=10% 

11 
Designed 
frequency 

% 10 10 10 10 10 10 10 10 10 

12 
Service 
flooding 
area 

ha 1160.88 294.0 430.0 2228.6 

Main parameters of bridges: Dong Quan bridge (on Co Ha drainage axis), Don Que bridge and 
DienKhanh bridge (on Tan Vinh Dinh drainage axis, Section 1), and Dong Duong bridge (on Tan 
Vinh Dinh drainage axis, Section 2) as shown in Table 3 below. 

Table3. The main technical specifications of bridges 

No. Work-items Unit Dong Quan Bridge Don Que 
Bridge 

Dien Khanh 
Bridge 

Dong Duong 
Bridge 

1 Bridge structure  BTCT  BTCT DƯL BTCT DƯL BTCT DƯL 

2 Activative load  HL93 HL93 HL93 HL93 

 (Corresponding 
heavy truck) 

T 33.3 33.3 33.3 33.3 

3 Bridge width m 5 6 6 6 

4 Bridge length m 16 36.74 52.36 64.36 

5 Bridge span 
length 

m 8  12 12 12 

6 Number of spans 
(n) 

spans   02 03 04 05 

7 Earthquake 
resistant level 

 Level-VI Level-VI Level-VI Level-VI 

8 Bridge 
abutmentstructure 

 Reinforced concrete 
abutment30MPa on 
reinforced concrete 
pile 
foundation30Mpa;pile 
dimension (40x40) 
cm 

Reinforced 
concrete 
abutment 
30MPa on 
reinforced 
concrete pile 
foundation 
30Mpa;pile 
dimension 
(35x35) cm 

Reinforced 
concrete 
abutment 30MPa 
on reinforced 
concrete pile 
foundation 
30Mpa;pile 
dimension 
(40x40) cm 

Reinforced 
concrete 
abutment 30MPa 
on reinforced 
concrete pile 
foundation 
30Mpa;pile 
dimension 
(40x40) cm 

9 Approach road 
length 

m 83 40 7.34 93.78 

10 Road-grade  Rural roadCat.B Rural road 
Cat.B 

Rural road Cat.B Rural road Cat.B 

11 Designspeed  Km/h ≤20 ≤30 ≤30 ≤30 

12 Vertical slope of 
Imax 

% ≤5 ≤9 ≤9 ≤9 

13 Embankment 
cross-section 

m 5 6.5 6.5 6.5 

14 Pavement width m 3.5 3.5 3.5 3.5 

15 Reinforced 
shoulder width 

m 0 2x1.0  2x1.0  2x1.0  

16 Un-reinforced 
shoulder width 

m 2x0.75 2x0.5  2x0.5  2x0.5  

17 Load  Active load HL93, 
load coefficient 0.65 

Active load 
HL93, load 

coefficient 0.65 

Active load HL93, 
load coefficient 

0.65 

Active load HL93, 
load coefficient 

0.65 
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No. Work-items Unit Dong Quan Bridge Don Que 
Bridge 

Dien Khanh 
Bridge 

Dong Duong 
Bridge 

18 Pavement 
structure 

 Concrete M250, 
18cm thick 

Concrete M300, 
26cm thick 

Concrete M300, 
22cmthick 

Concrete M300, 
22cmthick 

The typical cross-section of the construction items is shown on Figure 3 below: 

 

  Figure3. Typical cross-section of bridge construction items 

The road structure is presented in details inTable 4. 

Table4. Details of transportation routes 

No. Work-item Scale 

1 

T1 road (Hai Ba 
commune) 
(Phuong Hai 
pumping station- 
production area); 
2,170.82 m 

 

- Road-grade: Rural road Cat.B. 
- Design speed: V = 20Km/h.  
- Design load: 
+ For road pavement: Axle truck 25 kN. 
+ For culverts: HL93, coefficient 0.65. 
- Cross-section: (As shown in the figure) 
+ Road embankment width: B = (0.5 + 3.0 + 0.5) = 4.0m 
+ Road pavement width: 3.0m 
+ Shoulder: 0.5m. 
+ The road surface is cement concrete M250, stone 2x4 of 18cm thick, lining 01 layer of 
oil paper; Macadam aggregate foundation layer of 12cm thick. 
- Maximum vertical slope, imax≤5%.  
- Max super-high slope: imax=5% corresponding to Rmin=15m. 
- Minimum horizontal curve radius Rmin ≥15m. 
- Horizontal drainage: Make use and repair existing culverts according to the upgraded 
road cross-section. 
+ The beginning and ending of the route: Connect to the built concrete road.  
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No. Work-item Scale 

 

2 

RoadT2 (Hai Ba 
commune) 
KM14+800 
(QL.49C)-Dong 
Quan Bridge (Co 
Luy village),1092.27 
m long 

- Road-grade: Rural road Cat.B. 
- Design speed: V = 20Km/h.  
- Design load: 
+ For road pavement: Axle truck 25 kN. 
+ For culverts: HL93, coefficient 0.65. 
- Cross-section:  
Cross-section consists of 02 sections with the following scale: 

• Route 2:  
Km0+00 ÷ Km0+ 627.73 
+ Road embankment width: B = (0.5 + 3.0 + 0.5) = 4.0m 
+ Road pavement width: 3.0m 
+ Road shoulder: 0.5m. 

 
Km0+627.73 ÷ Km1+ 092.27 
+Road pavement width: B=(0. 75+3.5+0.75)=5.0m 
+ Road pavement width: 3.5m 
+ Road shoulder: 0.75m. 
+ The road surface is cement concrete M250, stone 2x4 of 18cm thick, lining 01 layer of 
oil paper; Macadam aggregate foundation layer of 12cm thick.. 

 
- Maximum vertical slopeimax≤5%.  
- Max super-high slope: imax=5% corresponding toRmin=15m. 
- Min horizontal curve radius Rmin ≥15m. 

 

Branch Road T2-1 
(Hai Ba commune), 
connecting 2 ends of 
Dong Quan bridge, 
218.18 m long 

+ Road pavement width: B= (0. 75+3.5+0.75)=5.0m 
+ Road pavement width: 3.5m 
+ Road shoulder: 0.75m  
+ The road surface is cement concrete M250, stone 2x4 of 18cm thick, lining 01 layer of 
oil paper; Macadam aggregate foundation layer of 12cm thick. 
- Maximum vertical slope, imax≤5%.  
- Max super-high slope: imax=5% corresponding toRmin=15m. 
- Min horizontal curve radius Rmin ≥15m. 

3 

RoadT3 (Hai Duong 
commune) 
KM21+600(QL.49C)-
Dien Khanh Bridge, 
1309.98 m long 

- Road-grade: Rural road Cat.B. 
- Design speed: V = 20Km/h.  
- Design load: 
+ For road pavement: Axle truck 25 kN. 
+ For culverts: HL93, coefficient 0.65. 
- Cross-section: 



 

Page | 21 

No. Work-item Scale 

 
+ Road pavement width: B=(0. 57+3.5+0.75)=5.0m 
+ Road pavement width: 3.5m 
+ Road shoulder: 0.75m. 
+ The road surface is cement concrete M250, stone 2x4 of 18cm thick, lining 01 layer of 
oil paper; Macadam aggregate foundation layer of 12cm thick. 
- Maximum vertical slope, imax≤5%.  
- Max super-high slope: imax=5% corresponding toRmin=15m. 
- Min horizontal curve radius Rmin ≥15m. 
- Horizontal drainage: Make use and repair existing culverts according to the upgraded 
road cross-section. 

 

Figure4. Typical cross-section of the routes 

The technical parameters of the road vertical and horizontal drainage systems, safety works, 
sidewalks, protection works, and intersections, etc. are designed in sync with the road-grade; 
reuse old horizontal culverts which are in good conditions; repair old culverts that have 
deteriorated; replace culverts of insufficient aperture; and build more culverts according to the 
actual requirements. The results are in Table 5 below. 

Table5. The specifications of culverts of 03 routes 

No. 
Pile 

names 
Station Status Design 

Length 
(m) 

Notes 

ROUTE 1 

1 4 
KM 
0+206.35 Bridge L=8m 

Bridge 
L=8m   New design 
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2 6 
KM 
0+230.75 D0.50 B0.50 5 New replacement 

3 P20 
KM 
1+416.13 D0.50 B0.50 20 New replacement 

ROUTE 2 

1 5 KM 0+28.07 Irrigation bridge     Make use 

2 10 
KM 
1+374.25 D0.50 D0.75 5 New replacement 

3 22 
KM 
0+436.58 D0.30 B0.50 5 New replacement 

4 TC1 
KM 
0+642.65 D0.30 B0.50 10 New replacement 

5 36 
KM 
0+834.11 D0.30 B0.50 5 New replacement 

6 42 
KM 
0+954.84 B1.50 B1.50   

Culvert 
connection 

ROUTE 2-1 

1 1A KM 0+3.50 D0.30 B0.50 10 New design 

2 P1 KM 0+26.01 D0.30 B0.50 5 New design 

ROUTE 3 

1 2 KM 0+8.84 
Irrigation slab 

bridge     
Make use 

2 D1 KM 0+85.29 D0.40 D0.50 5 New replacement 

3 
Near pile 

7 
KM 
0+192.58 D0.20 D0.50 5 New replacement 

4 9 
KM 
0+267.19 D0.20 D0.50 5 New replacement 

5 13 
KM 
0+441.09 D1.0     

Make use 

6 16 
KM 
0+596.74 D0.30 D0.50 5 New replacement 

7 20 
KM 
0+817.15 D0.30 D0.50 5 New replacement 

8 23 
KM 
0+968.18 D0.40 D0.50 5 New replacement 

9 28 
KM 
1+130.99 D0.30 D0.50 5 New replacement 

10 
Near pile 

32 
KM 
1+307.78 D0.75     

Make use 

Protection works and road sign boards:Road signs are arranged in full according to the 
National Standard for Road Signs, QCVN 41: 2016/BGTVT. Signboards are 2mm thick 
aluminum plates with reflective paint, and galvanized steel signposts with 2-layer, 2.5mm thick. 

Construction material sources:The construction materials to be selected include cement, 
sand, stone, steel etc. which are locally availablefrom legally registered construction materials 
providers/ companies. The detailed volume of material is shown in Table 6. The selection of 
local material is to ensure the construction quality, reduce construction cost, and help the 
contractors take initiative in meeting the progress of works as follows: 

-  Cement, iron and steel can be bought from Dong Ha; andgolden sand and grit is 
bought from Thach Han River, Quang Tri town; or the contractors will contract with 
Dat Viet Construction Company Limited that exploit sand in Nhung River, Hai Lam 
commune, Hai Lang district (Km 775 + 610, about 12 km on therightNH1A) to buy 
materials. The expected distance to the works is about 5 to 15 km; 
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-  Crushed stone is exploited in Tan Lam mine, Tan Lam commune, Cam Lo district 
(according to Decision No.1770/QD-UBND); the mine is 5.85 ha wide; the reserve is 
1,250,000 m3, and the mining capacity is 125,000 m3/year (the contractors can 
contract with 01 of the 05 companies which areexploiting stones like Minh Hung 
Company Limited, Traffic Works Construction Company, Thien Tan Company etc., 
and use trucks to transport material on the expected route: Ho Chi Minh Road (AH16) 
→NH9D →PR58D and PR564 → NH49C → subprojectworks. The estimated 
distance is about 50 km. 

The conditions of material supply and inputs: The traffic conditions for the material supply to 
the works in thesubproject area is convenient. The types of construction material for the 
subproject mustbe satisfactory to the technical standards, i.e.the origin of products, physical 
properties of material, cleanliness and intensity, etc. 

Table6. Summary of material quantity of the subproject 

Names of works 
Sand 
(m3) 

Crushed 
stone/macadam (m3) 

Cement 
(tons) 

Steel 
(tons) 

North main canal + works 4618.4 8887.8 3694.7 58.7 

Branch canal of T10-B 696.2 1339.7 556.9 15.6 

Branch canal of T2-B 851.9 1639.3 681.5 83.4 

Branch canal of T3-B 640.4 1232.3 512.3 2.7 

Upgrading of Cuu Vinh Dinh drainage axe, 
Section 1 

- - - 
- 

Upgrading of Cuu Vinh Dinh drainage axe, 
Section 2 

- - - 
- 

Upgrading of Tan Vinh Dinh drainage axe, 
Section 1 

- - - 
- 

Upgrading of Tan Vinh Dinh drainage axe, 
Section 2 

- - - 
- 

Co Ha drainage canal + Diversion canal at 
the beginning of Co Ha route 

410.2 789.4 328.2 
- 

Dong Quan Bridge 87.8 168.9 70.2 37.7 

Don Que Bridge 369.9 711.9 295.9 95.9 

Dien Khanh Bridge 313.2 602.7 250.6 114.0 

Dong Duong Bridge 378.0 727.4 302.4 110.0 

Road T1 522.4 1.005.3 417.9 12.0 

Road  T2 and  T2-1 352.7 678.7 282.2 1.3 

Road  T3 372.6 717.0 298.1 0.9 

Source: Basic design statement of subproject items 

Construction solid waste treatment plan – removal of organic soil layer.The construction 
solid waste arising in the site clearance and removal of organic soil layer is transported and 
disposed as follows: 

-  Construction waste: Debris can be reused as filling material for the works/areas in need 
in the communes in02 districts. For bridges, iron and steel will be reused, the unused 
part for construction will be sold to scrap dealers,the non-recycled part will be contracted 
with Urban Environment Service Cooperativesin the districts to collect waste at the 
concentrated disposal sites in the region. 

-  Removal of organic soil:The amount of organic soil to be removed will be analyzed.If it is 
not contaminated with heavy metals, it can be used as grade-2 leveling soil in place. The 
total earthwork quantity of excavated soil from the subproject items is detailed in Table 7. 
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Table7. Summary of earthwork quantityof the subproject 

Names of works 

Weathered 
soil 

excavation 
(m3) 

Filling 
soil(m3) 

Reused 
soil(m3) 

Insufficient 
filling soil 

(m3) 

Total quantity 
to be trucked 

(m3) 

(1) (2) (3) (4) (5) 

north main canal+ works 18977.1 57505.1 1897.71 55607.39 72686.78 

Branch canal of T10-B 4027.6 4714.1 402.76 4311.34 7936.18 

Branch canal of T2-B 5690 11115.3 569 10546.3 15667.3 

Branch canal of T3-B 5002 12001 500.2 11500.8 16002.6 

Upgrading of Cuu Vinh Dinh 
drainage axe, Section 1 

32924.9 -   32924.9 

Upgrading of Cuu Vinh Dinh 
drainage axe, Section 2 

35863.6 -   35863.6 

Upgrading of Tan Vinh Dinh 
drainage axe, Section 1 

26157.4  -   26157.4 

Upgrading of Tan Vinh Dinh 
drainage axe, Section 2 

31239.6   3123.96  24991.68 

Co Ha drainage axis 15924.7 15606.7 1592.47 14014.23 28346.46 

Diversion canal at the 
beginning of  Co Ha axis 

478.2 405.8 47.82 357.98 788.36 

Dong Quan Bridge 325 750 32.5 717.5 1010 

Don Que Bridge 1785 1551 178.5 1372.5 2979 

Dien Khanh Bridge 1124 1113 112.4 1000.6 2012.2 

Dong Duong Bridge 1361 4943 136.1 4806.9 6031.8 

Road T1 3208.5 4247.66 320.85 3926.81 6814.46 

Road T2 and T2-1 2254.1 7712.48 225.41 7487.07 9515.76 

Road T3 739.75 1406.6 73.975 1332.625 1998.4 

Total 187082.5 123070 18708.2 104363.5 272737.7 

Source: Basic design statement of subproject items 
Notes: (4) = (2) – (3);  (5) = (1)-(3)+(4);  

The amount of dredged organic sludge/weathered soilwill be analyzed and compared with 
QCVN 43:2012/BTNMT. If it is not contaminated with heavy metals, it can be used for leveling 
low-lying agricultural gardens to increase soil fertility. If it is contaminated, the Urban 
Environment Service Cooperatives in the districts will collect, transport and dispose it in sanitary 
landfillcellsin the region. In addition, the subproject will identify waste disposal sites in the 
communes in the subproject area to dispose this soil. The total volume of this weathered soil will 
be transported at an average distance of 6 km by 5-ton dump-trucks. It is expected to dump with 
an average thickness of 1.5m, thereforethe average area required for disposal will be about 11.7 
ha. 

Locations and reserves of dumping sites: (i) Waste soil from Tan Vinh Dinh drainage axis - 
Section 1 and Cuu Vinh Dinh drainage axis - Section 1 will be dumped at Disposal Site No.5; (ii) 
waste soil fromCuu Vinh Dinh drainage axis - Section 2 will be dumped at Disposal Site No.6; 
(iii) waste soil from Co Ha drainage axis will be dumped at Disposal Site No.4; (iv) waste soil 
from the branch canals of T10B, T2B, T3B, north main canal will be dumped on the canal 
banksto be combined as in-field roads. In addition, waste soil is used for filling some paddy 
fields in lowland areas and dumped at Disposal Site No.1, Disposal Site No.2 and Disposal Site 
No.3. The information about disposal sites is presented in detail in Table 8 and the Appendix of 
the report. 
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Table8. Detailed information on the proposed disposal sites of the subproject 

No. Names of works Location of disposal sites 
Area 
(ha) 

Reserves 
(m3) 

1 
Disposal site No.1(Trieu 
Son commune) 

Coordinate: 
(X=606831.637; Y=1856837.487) 

0.15 1000.0 

2 
Disposal site No.2  
(Trieu Trach commune) 

Coordinate: 
(X=604873.331; Y=1859626.467) 

1.50      10,000.0 

3 
Disposal site No.3  
(Trieu Tai commune) 

Coordinate: 
(X=602951.756; Y=1858023.641) 

0.35        2,333.0 

4 
Disposal site No.4  
(Hai Ba commune) 

Coordinate: 
(X=611418.462; Y=1852757.605) 

1.2        8,000.0  

5 
Disposal site No.5  
(Hai Thanh commune) 

Xom Bia sand dune- Cau Lang - 
Health Station - Con Mo cultural 
area, the road to Xom Phuong 
hamlet - Phuoc Dien village. 

18.5    123,333.0 

6 
Disposal site No.6 
(Hai Duong commune) 

The disposal site is located in 
sandy area behindthe residential 
areas along Duong Khe rescue 
road 773. 

36.0 240,000.0 

Total 57.7    384,666.0 

The expected implementation durationof the subproject items will be 03 years from 2019 to 
2021as shown in Table 9. 

Table9. Construction progress 

Activities Duration Schedule 

 

Construction 
(upgrading and 

dredging) drainage 
axes 

Open, dredge local locations which areseriously 
filled with sediment 

1 month Quarter 
IV/2019– 

Quarter 
IV/2021 

Construction of some soil road sections  2.5 
months 

Construction and installation of precast concrete 
culverts in reinforced concrete locations along the 
drainage axes 

1.5 
months 

Construction of roads 
(T1, T2, T2-1, and T3) 

Construction of rainwater drainage side ditches and 
culvert across the roads 

2 months 

Construction of the road pavement (site clearance; 
excavation and filling to design elevation; sand 
filling; macadam layer; sand lining layer and cement 
concrete of 20 cm thick). 

 

15 
months 

Construction of sidewalks and installation of 
signboards. 

3 months 

Bridge construction 
(Dong Quan, Don Que, 

DienKhanh, Dong 
Duong) 

Demolishment of old bridges and building new 
bridge abutments 

4 months 

Construction of bridge spans 3 months 

Construction of bridge decks 2 months 

 
C. Land use status in subproject area 

In Trieu Phong district: Agricultural land accounts for 79.75% of the total land area, of which 
agricultural land available for annual crops and perennial crops accounts for 29.10% and 1.60% 
respectively, forest land accounts for 47.17%, and non-agricultural production and business land 
accounts for 0.11%. 
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In Hai Lang district: Agricultural land accounts for 83.54% of the total land area, of which 
agricultural land available for annual crops and perennial crops accounts for 33.48% and 32% 
respectively, forest land accounts for 64.84%, and non-agricultural production and business land 
accounts for 2.57%. 

Table10. Land use in subproject districts, 2017 

Type of land Unit Trieu Phong Hai Lang 

Total land area ha 35336.12 42479.67 

Agricultural land ha 28176.05 35487.9 

Agricultural production land ha 10850.15 11879.8 

Land for annual crops ha 10285.77 11353.8 

Paddy land ha 6083.12 7399.2 

Land for perennial plant ha 564.37 526.0 

Forestry land ha 16660.22 23012.06 

Aquaculture land ha 619.28 767.8 

Non-agricultural land ha 6009.09 565.71 

Unused land ha 1150.98 1590.03 

Source: Statistical Yearbooks in 2016 of Trieu Phong and Hai Lang districts  

D. Land acquisition 

a/  Permanent impacts 

Impacts on land: The construction of the anti-flood systems of Thuan - Trach - Trung - Tai, and 
Ba - Que - Vinh - Duong - Thanh, Trieu Phong and Hai Lang districts is mainly on the old routes. 
In addition, there is a part of land to be opened on both sides from the center-line, including yard 
for gathering embankment material, worker camps and other structures. Each work of the 
subproject when being implemented will have cause certain impacts as listed in Table 11 below. 

Table11. Summary of affected land 

No. Work-items Unit 

Temporary 
acquired 

area  

Permanently acquired area  
(Including water surface) 

Water surface or 
old road 

Water 
bodies 

Farmland Total 

(ha) (ha) (ha) (ha) (ha) 

I Works  8.11 47.63 13.41 4.82 65.87 

1 North main canal ha 1.27 8.28 3.19 2.55 14.02 

2 Branch canal of T10B ha 0.32 1.27 1.43 0.64 3.34 

3 Branch canal of T2B ha 0.42 1.27 2.12 0.42 3.82 

4 Branch canal of T3B ha 0.49 1.46 2.43 0.49 4.38 

5 
Clearing Cuu Vinh Dinh Section 
1 

ha 1.49 3.54 - - 3.54 

6 
Clearing Cuu Vinh Dinh Section 
2 

ha 0.62 4.61 - -  4.61 

7 
Clearing Tan Vinh Dinh 
Section1 

ha 1.11 3.56 - - 3.56 

8 
Clearing Tan Vinh Dinh 
Section2 

ha 1.67 9.21 - - 9.21 

9 Clearing Co Ha drainage axis ha 0.64 3.60 4.24 0.72 8.56 

10 Traffic route ha 0.08 10.83   10.83 

II 
Spoil disposal site (which will 
be improved to grow crops) 

Ha 
11.75     

 Total ha 19.86 47.63 13.41 4.82 65.87 

Source: Subproject feasibility studies report in Oct. 2017  

The table 12 below summarizes the statistics of compensated land types. 
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Table12. Statistics of compensated land types 

No. Categories Unit 
Land area 

Permanently Temporary Total 

1 Rice + crops ha 4.80 0.50 5.30 

3 Residential land ha 0.06 0 0.06 

Source: Subproject feasibility studies report in Oct. 2017  

Impacts on houses and structures. According to the survey documents of the route alignment 
at the scale of 1/1500, there are no relocated households, except a few shops and stables. The 
impacts are marginal and donot significantly affect daily activities of people in the subproject 
area. 

b/  Temporary impacts 

The people’s aquaculture and poultry raising along Cuu Vinh Dinh and Tan Vinh Dinh drainage 
axes will be partially affected by the construction of the subproject items, however, the impacts 
are not significant and can be mitigated because (i) the dredging takes place at local sediment 
areas only and are not along the entire canals; (ii) the Project Owner consulted with local 
authorities and people and found that the small livestock and aquaculture on canals and rivers 
are mostly spontaneous. Before the commencement of construction, specific times will be 
notified to people to be proactive in production.  

E. Cost estimation 

In the plan, the subproject will be 36 months with the cost estimation in the below table 13. 

Table13. Cost estimation of the subproject 

Source: Subproject feasibility studies report in 2017

No. Cost Items Beforetax cost Aftertax cost 

I Compensation, support and resettlement cost 12,168,515,000 12,168,515,000 

II Construction cost 86,767,269,000 95,443,999,000 

1 North main canal + works 20,245,871,000         22,270,458,000  

2 Branch canal + worksof T10-B (north) 4,698,542,000           5,168,397,000  

3 Branch canal + works of T2-B (north) 6,742,200,000           7,416,420,000  

4 Branch canal + works ofT3-B (north) 4,341,123,000           4,775,236,000  

5 Cuu Vinh Dinh drainage axis, Section 1 2,444,917,000           2,689,409,000  

6 Cuu Vinh Dinh drainage axis, Section 2 2,660,382,000           2,926,421,000  

7 Tan Vinh Dinh drainage axis, Section1  2,057,350,000           2,263,084,000  

8 Tan Vinh Dinh drainage axis, Section 2 3,325,227,000           3,657,750,000  

9 Co Ha drainage canal + works  4,941,909,000           5,436,100,000  

10 Diversion canal at the beginning of Co Ha axis 1,503,743,000           1,654,118,000  

11 DienKhanh Bridge 7,120,081,000 7,832,089,000 

12 Don Que Bridge 7,048,980,000 7,753,877,000 

13 Dong Quan Bridge 2,447,565,000 2,692,322,000 

14 Dong Duong Bridge 8,681,573,000 9,549,731,000 

15 Road T1 4,078,893,000 4,486,782,000 

16 Road T2 2,437,040,000 2,680,744,000 

17 Road T3 1,991,873,000 2,191,061,000 

III Project management cost 1,701,380,225 1,701,380,000 

IV Construction investment consultancy cost 9,675,641,000 10,643,206,000 

V Other costs       6,163,271,000         6,746,497,000  

VI Contingency cost       8,020,603,000         8,822,663,000  

  Total (I-VII) 124,414,861,000 135,526,260,000 
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V. DESCRIPTION OF 
ENVIRONMENT 

A. Natural environment 

1. Topography, geology, and soil 

Trieu Phong drainage region: The study topography mainly composes offieldsattached to 
residential areas and villages. In general, the whole subproject area is almost like a basin, where 
the bottom is a large field areawith the elevation from +1.00 to +3.00 m. The surrounding are 
residential areas and eastern sand dunes with the elevation from +3.00 to +10.0 m. The hills 
mountains area is in the west. The field area in Trieu Phong districtlies in the middle of the basin 
andis avery large prone-flooding area. The main drainage axisfor this region into the sea is 
thenorth branch of Vinh Dinh riverin the low land. This area concentrated water bodies, lying in 
the coastal sandy area in the East Sea, and the accumulation of irrigation canals of Nam Thach 
Han system. 

Hai Langdrainage region: The study topography mainly composes of residential areas and low-
lying fields. In general, the whole subproject area is almost like a basin, where the bottom is a 
large field area with the elevation from - 0.30 m to 0.80 m, and some areas are as low as -1.0 m. 
Surrounding residential areas are sand dunes with the elevationfrom 3 to 10m. The fields tend to 
be gradually lower into the middle, gradually lower along the west-east axis and gradually lower 
towards Van Trinh area.In the area from Cuu Ha drainage axis to the northeast, the terrain tends 
to gradually lower into the middle and the northeast. The main drainage axis of the subproject 
areais northwest to southeast along thedrainage axes of Vinh Dinh, Tan Vinh Dinh,Cuu Vinh 
Dinh, and O Lau (the final section) to Van Trinh bridge and to flow into Tam Giang lagoon. In 
addition, part of the water of O Lau drainage axis andThac Ma drainage axis is divided along O 
Lau drainage axis to flow straight east - west to Van Trinh bridge.The topography of this area 
with  large low land, concentrated water, prone to flooding area.  This area is also accumulated 
basin of all drainage canals in the region. 

The current status of the drainage axes in the subproject area: The slope of the drainage 
axes in the subproject area is very small, i = 1-3 * 10-4. The width of the drainage axes is 
narrow. Thebed of the drainage axes is shallow. Many axes are almost covered with sediment 
and grass, the width remains B = 10m, and the elevation remains -1.2 to -3.8m. The main 
vegetation in the region includesaquatic plants,water hyacinth, large shrubs as bamboo, 
podocarpus, etc., which cover all canals as well as the main drainage axes andtherefore 
obstruct the water flows. The width of the north main canal and branch canal T10B remains B = 
5m only and the canal bottom elevation remains -0.6 to + 0.1m. Co Ha canal drainage axis and 
Cuu Vinh Dinh drainage axis are almost completely filled up. Some sections of the drainage axis 
are remainedof 3-5m wide only. Particularly, Tan Vinh Dinh drainage axis, Section 1 has an 
average width of 30-50m, and toSection 2, it is expanded to 150m wide. The river bed is 
seriously filled with sediment and grass and remains -3.4 to -1.2mdepth. There are some 
sections where the elevation remains + 0.6m. The slope of the drainage axes is relatively 
steepy. O Lau drainage axis in the downstream of Van Trinh bridge has a relatively large cross-
section and the flood drainage is capable enough. 

Geological conditions:According to the Feasibility Study Report of the subproject, the general 
characteristics of the stratigraphic geological conditions in the subproject area are as follows: 

-  Layer 1: Mud-dust clay mixed with sand, dark gray, ash gray, highly plastic, soft plastic 
state, sediment origin. 

-  Layer 1a: Sandy soil, ash gray, dark gray, plastic state, sediment origin. 

-  Layer 2: Dusty clay mixed with sand, yellow gray, brown gray,highly plastic, hard plastic 
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state,sediment origin. 

-  Layer 2a: Sandy clay, yellow gray,average plastic, hard plastic state, sediment origin. 

-  Layer 3: Small-grained sand, smooth, white gray, ash gray,medium tight texture, 
sediment origin. 

-  Layer 3a: Small-grained sand, smooth, dark gray,medium porous texture, sediment 
origin. 

-  Layer 4: Clay, yellow-gray, gray-green, gray-white, highly plastic (CH-S), the state from 
hard to hard plastic,sediment origin. 

In general, the geological conditionsin the drainage systems are quite favorable and suitable for 
the subproject construction of works. However, when starting the construction, the contractors 
shall take more specific studies on the local geological conditions to treat the work foundation. 

2. Weather, natural disasters and climate changes 

The study region is located in the tropical monsoon climate. Every year there are two distinct 
seasons, dry season and rainy season, with the following characteristics: 

-  Dry season lasts from March to August.This is the period of strong southwest monsoon. 
The rainfall is less but hot and sunny lasts long causing drought. Especially in Summer-
Autumn crops,small streams in the subproject area are run dry and thehumidity in this 
period is often low, with high temperature andhot weather. 

-  Rainy season from September to February next year.This is the period of strong 
northeast monsoon. The rainfall concentrates in 3 months from September to November, 
causing flooding and soil erosion. Storm also often surge during the period from 
September to November. The humidity in this period is usually high, with low temperature 
and cold weather. 

The annual average rainfall is as follows: 

-  The annual average rainfall in Quang Tri station: 2,680.1 mm. 

-  The annual average rainfall in Dong Ha station: 2,360.9 mm. 

The rainfall in the basin is unevenly distributed in the months of a year, concentrating in 
September, October, November and December. The details are as follows: 

Months 1 2 3 4 5 6 7 8 9 10 11 12 All year 

Quang Tri 104.4 64.9 62.4 69.8 142.7 84.0 76.5 140.3 470.5 725.9 475.6 267.7 2680.1 

Dong Ha 58.8 34.2 38.4 66.7 125.2 78.7 66.3 168.9 422.5 678.5 422.3 200.3 2360.9 

The main hazards in the subproject are storms, which usually occur between September and 
November with a frequency of 4-5 storms per year, and wind speeds of between 8 and 11 on the 
Beaufort wind scale2. Climate changes (CC) increase the fluctuation and intensity of extreme 
weather phenomena which greatly affect the socio-economic development and especially affects 
the future development orientation. In recent years, especially in the period of 2011 - 2014, 
extreme weather phenomena frequently occured such as storms, floods, tropical depressions, 
droughts with more frequently and high intensity. The natural disasters caused heavy losses to 
the agricultural sector, destroying transport infrastructure, and industry etc. According to Quang 
Tri Statistical Office, the total amount of natural disasters in the last 5 years has been more than 
VND 3,000 billion, causing more than 40 deaths and missing. The increase in the intensity of 
climate change phenomena such as floods and storms, sea level rise makes such areas 
frequently flooded as Trieu Thanh, Trieu Thuong, Trieu Long, Trieu Ai, Trieu Giang communes 
of Trieu Phong district; Hai Hoa, Hai Thanh, Hai Que, Hai Tho, Hai Truong, Hai Chanh and Hai 
Tan communes of Hai Lang district; Dong Luong, Dong Le, Dong Giang and Dong Thanh wards 

                                                 
2http://giolinh.quangtri.gov.vn 
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of Dong Ha city; Vinh Long commune of Vinh Linh district; and An Dong ward of Quang Tri town, 
which greatly affect the ability to cultivate agriculture in these areas3. 

In accordance with the statistics of Quang Tri Hydrometeorological Center,in the period of 1993 - 
2014, the water levels in river and lake basins are recorded a clear decrease trend over the 
years; the water levels are not evenly in the periods of a year. In dry seasons, the water levels 
decrease significantly and tend to decrease deeply over the years. The average water level 
(Htb) is from – 53 to - 1 cm only compared to the lowest water level. In contrast, in rainy seasons 
the water levels tend to increase over the years, theHtbis from 27 to 307 cm. 

The rainfall distributesless in dry seasons. Therefore, salinity intrusion in the two systems of 
Thach Han and Ben Hai rivers often occur, even 15 km further to the upstream. The amount of 
fresh water is insufficient in dry seasons, causing the water depletion in reservoir and dams for 
agricultural activities. This is a great challenge for the agricultural sector of the province during 
dry seasons, from March to September. Quang Tri province currently has 237 irrigation works 
including reservoirs, dams, flood draining culverts, saline prevention sluices, dykes, 
embankments, canals, pumping stations, hydropower and irrigation works that have contributed 
to solving most of irrigation requirements. Climate changes and extreme events caused 
frequentfloods and droughts and have seriously affected irrigation system. 

3. Hydrography 

Quang Tri province has a dense river and stream network with an average density of 0.8 - 1 
km/km2. The terrain in the province drops rapidly from Truong Son mountain range on the West 
over a short distance (about 60km) to the sea, therefore, rivers are usually short and fast 
flowing. The four main river systems in Quang Tri province are Ben Hai, Thach Han, O Lau and 
Se Pon - Se Pang Hieng. 

Trieu Phong district:The large rivers flowing through the district is Thach Han river, Vinh Dinh 
drainage axis (north branch), Vinh Phuoc river, and Ai Tu river. Vinh Dinh drainage axis (north 
branch) flowing to My Loc A villagedivides into two small branches whichmerge in Phuoc Le 
village before flowing into Viet Yen sluice gate to empty to Cua Viet sea. Other drainage axes as 
New River, North Main Canal etc. gather water to drain to theNorth branch of Vinh Dinh 
drainage axis. 

Some hydrogeological characteristics of the basins: Measured on topographic maps at the scale 
of 1/10,000 and 1/50,000 are as follows: 

No. Drainage canals Flv(km2) Ls(Km) Ln(Km) Js(%0) Jd(%0) 

A Branch canal ofthe south region     

1 T2-N 1.64 0.8 0 5 7 

2 TC-N 7.78 4.5 0 4 7 

* Total FTC-N 9.42 4.5 0.8 4 7 

B Branch canal of the north region     

1 T1-B 1.25 1.8 0 5 6 

2 T3-B 3.79 2.4 0 5 6 

3 T2-B 2.81 2.1 0 3 4 

4 T4-B 1.28 1.6 0 2 5 

5 T6-B 1.14 0.9 0 3 6 

6 TC-B 2.29 5.4 - 4 6 

* Total FTC-B 12.56 5.4 9.1 4 6 

C Branch canal of  T10  3.6 2.3 1.1 4.5 8 

D Drainage axes of O Lau, O Giang, Vinh Dinh 

1 Thac Ma drainageaxis 174 37.2 67.3 5.3 58.8 

                                                 
3Report of Environmental Status in Quang Tri province, period 2011 - 2015 
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No. Drainage canals Flv(km2) Ls(Km) Ln(Km) Js(%0) Jd(%0) 

2 O Lau drainageaxis 443 51.9 172.1 4.7 26.0 

3 O Khe drainageaxis 33.4 9.3 15.1 2.0 32 

4 Vinh Dinh drainage axis (Southern branch) 54.5 8.8 6.1 1.0 7.0 

E Co Ha drainage axis 6.65 5.2 0 1.34 1.0 

Note: Flv - Basin area; Ls - Length of main axis; Ln - Length of branch axis; Js - Slope ofmain axis; Jd - 
Average slope of hillside.The basin area of the main drainage branches, TC-N and TC-B, is subtracted the 
basin area of the drainage branches. 

Hai Lang district: The district has a dense river network of Nhung, O Khe (Ben Da), Thac Ma, 
O Lau flowing southwest – northeast, andthe branch of Vinh Dinh drainage axis that 
flowsnorthwest - southeast and brings water into the sea via Thuan An estuary (ThuaThien Hue 
province). In addition, there are many drainage canalslike Mai Linh canal and some drainage 
canals from the eastern sand dunes flowing into the area. 

The Southern branch of Vinh Dinh drainage axis flows to Hoi Yen and is divided into 2 branches: 
Tan Vinh Dinhand Cuu Vinh Dinh, which both flow to the end of Mai Linh axis and merge into O 
Lau river to flow into Cua Lac sluice anddischarge into Tam GiangLagoon. 

O Giang river connects O Lau river in CauNhi village to the north, to Trung Don village, along 
Mai Linh axis, andconnects with Cuu Vinh Dinh at Hoi Det intersection. Nhung River flows to the 
northern branch of Vinh Dinh drainage axis atQuyThien and flows along this branch toTrieu 
Phong and Viet Yen. Previously, the old drainage axis was flowing along Cuu Ha drainage axis 
(also known as Co Ha canal). Now Co Ha axis remains a small drainage canal and is covered 
by sand and mainly drains water from sandy eastern hills into Vinh Dinh axis in Thượng An 
village. At the Nguyen Dynasty, the new dug section from La Duy to CauHoan joined each other 
at CuaKhau and was renamed as Vinh Dinh. 

O Khe river (Ben Da) flows into O Giang river in Dong hamlet. In addition, there are many 
digging drainage canals bringing water from the eastern sand dunes to southern branch of Vinh 
Dinh drainage axis and Tan Vinh Dinh drainage axis. 

Some hydrogeological characteristics of the basins: Measured on topographic maps at the scale 
of 1/10,000 and 1/50,000 are as follows: 

No. Canals Flv(Km2) Ls(Km) Ln(Km) Js(%0) Jd(%o) 

I The drainage axes of O Lau, O Giang, Vinh Dinh 

1 Thac Ma drainageaxis 174 37.2 67.3 5.3 58.8 

2 O Lau drainageaxis 443 51.9 172.1 4.7 26.0 

3 O Khe drainageaxis 33.4 9.3 15.1 2.0 32 

4 Vinh Dinh drainage axis (Nam branch) 54.5 8.8 6.1 1.0 7.0 

II Co Ha drainage axis 6.65 5.2 0 1.34 1.0 

4. Marine conditions 

The tidal regime on the coastal strip of Quang Tri province is irregular semi-diurnal and nearly ½ 
of the days in a month have 2 high-tides and 2 ebb-tides. The water level of the tidal peak is 
relatively large from August to December and smaller from January to July. The maximum 
monthly tidal amplitude in the years is not large, ranging from 59 to 116 cm. The tidal magnitude 
in the period of intense water may reach 2.5 m. 

5. Surface and ground water quality 

In August 2017, the Project Management Unit collaborated with the Consultant to carry out 
surveys, measurements and taking environmental samples in the subproject area, and to collect 
relevant information and data to assess the quality of the region's natural environmental 
components according to the current regulations. The methods for measurement, field sampling, 
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storage, transport, laboratory processing and analysis of samples were carried out in 
accordance with the current standards of Vietnam. The surface and ground water quality in the 
project sites meet with Vietnamese National technical regulation on surface water quality for B1- 
water for irrigation and transportation QCVN 08-MT:2015/BTNMT and QCVN 09-
MT:2015/BTNMT on ground water quality(Appendix H). 

Surface water sources 

The analysis results of thesamples in the subproject area: NM11: North main canal, Phu Lieu 
village, Trieu Son commune; NM12: Co Ha canal pumping station, Thuong An village, Hai Ba 
commune; NM13: O Lau river, near DienKhanh bridge, Hai Duong commune. Comparing the 
analysis results of the surface water quality of the samples taken in the rivers and canals in the 
subproject area with QCVN 08-MT: 2015/BTNMT – National TechnicalStandard for Surface 
Water Quality, the analytical results showedthat the surface water quality is basically lower than 
the standard limits and is generally good. However, at Co Ha canal pumping station (NM12), the 
parameters relating to Nitrite and total grease exceed the permitted limits,specifically, the NO2-
Naband the Total oil and grease exceed the permitted limits of 1.2 and 1.1 times respectively, 
although these parameters are slightly exceeded the allowableconcentrations, and the main 
reason is due to the local livestock raising nearby. 

As the untreated waste discharges into rivers, the water pollution with Nitrite and oil,andhigh risk 
of infectious diseases, affecting human health and life. 

Table14. Analysis results of surface water environment of the subproject 

No. Parameters Unit 
Results QCVN 08-

MT:2015/BTNMT 
Column B1 

NM11 NM12 NM13 

1 pHab - 7.2 7.4 7.5 5.5-9 

2 Total suspended solidsab mg/L 6.2 6.3 6.6 50 

3 DOab mg/L 11.1 10.9 11.3 ≥4 

4 BOD5
ab mg/L 6.3 6.5 6.6 15 

5 COD mg/L 12.0 12.6 13.0 30 

6 NO2
--Nab mg/L <0.04 0.06 <0.04 0.05 

7 Photphat (PO4
3--P)ab mg/L 0.04 <0.02 0.03 0.3 

8 Total grease/oil mg/L 0.8 1.1 0.7 1 

9 Amoni (NH4
+-N)ab mg/L 0.09 0.07 0.05 0.9 

10 Coliforma MPN/100ml 93 95 110 7500 

Source: IAC Vietnam Co, Ltd, 2017 
Note:  "-" Not specified; "*" the parameters that are provided by subcontractors; 

- QCVN 08-MT: 2015/BTNMT: National Technical Standards on Surface Water Quality; Column B1 - For 
irrigation or other using purposes with similar water quality requirements or the using purposes specified in 
Column B2 (B2 - Waterway Transport and Other Purposes that Require Low Quality Water). 

Ground water sources 

The total groundwater capacity of Quang Tri province is about 1,656,800,000 m3 with a potential 
capacity of 1,112,750 m3/day. The monitoring results by Quang Tri DONRE for the period of 
2011-2014 show that all water quality parameters are within the permitted levels of QCVN 09: 
2015-MT/BTNMT - National Technical Standards for Groundwater Quality 

The groundwater environmental quality at the monitoring locations are within the allowable limits 
of Regulation: QCVN 09-MT: 2015/BTNMT - National Technical StandardonUnderground Water 
Quality. The analysis results of the samples: NN11, NN12 and NN13 of the water of the 
households in Trieu Son, Hai Ba, and Hai Thanh communes are shown in Table 15. 

Table15. Analysis results of groundwater environment in the subproject area 

No. Parameters Unit Results QCVN 09-MT:2015/BTNMT 
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No. Parameters Unit Results QCVN 09-MT:2015/BTNMT 

NN11 NN12 NN13 

1 pHab - 6.6 6.7 6.9 5.5-8 

2 TDSab mg/L 135 129 132 1500 

3 Hardness ab mg/L 49 45 43 500 

4 Pemanganatab mg/L 3.6 3.2 3.9 4 

5 Amoni (NH4
+-N)ab mg/L 0.19 0.15 0.17 1 

6 Nitrat (NO3
--N)ab mg/L <0.01 0.02 0.04 15 

7 SO4
2- mg/L 7.9 8.0 8.3 400 

8 Coliforma MPN/100ml KPH <3 KPH 3 

Source: IAC Vietnam Co, Ltd, 2017 

6. Quality of soil and sediment environment 

To assess the quality of soil and sediment in the subproject area, the Project Management Unit 
collaborated with the Consultant to carry out surveys, measurements and taking environmental 
samples in August 2017 at the sites as described in Figure 5. The analytical results are shown in 
detail in Table 16 and Table 17, including the values of the analytical parameters that are many 
times lower than the allowable limits in QCVN 03-MT:2015/BTNMT - National Technical 
Regulation on Permissible Limits of Heavy Metals in Soil,and QCVN 43: 2012/BTNMT - National 
Technical Regulation on Sediment Quality in Freshwater Areas. The soil and sediment in the 
subproject area hasno signs of heavy metal pollution and can be used for agricultural purposes. 

 

Figure5. Sampling locations of soil and sediment in the subproject area 

Table16. Results of current status of soil environmental quality 

No. Sample codes 
Analysis results (mg/kg dry) 

Pb As Zn Cu Cd 

1 Đ11 21.2 <1 19.2 31.2 <0.5 

2 Đ12 20.9 <1 20.5 31.6 <0.5 

3 Đ13 20.6 <1 20.3 31.2 <0.5 

4 Đ14 21.2 <1 20.2 31.6 <0.5 
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No. Sample codes 
Analysis results (mg/kg dry) 

Pb As Zn Cu Cd 

QCVN 03-MT:2015 
Agricultural land 70 15 200 100 1.5 

People's land 70 15 200 100 2 

Table17. Analysis results of sludge/mud and sediment quality 

No. Sample codes 
Measured values (mg/kg) 

As Cd Cu Pb Zn Cr Hg 

1 TT1 4.84 1.05 5.14 13.9 196.8 1.04 0,064 

2 TT2 4.26 0.90 5.50 8.80 16.35 1.35 0,052 

3 TT3 4.36 0.87 5.22 9.24 171.2 1.18 0,059 

QCVN 43:2012/BTNMT 17 3.5 197 91.3 315 90 0.5 

7. Air quality and noise 

The sampling locations in the subproject area: KK16: north main canal, Phu Lieu village, Trieu 
Son commune; KK17: Co Ha canal pumping station, Thuong An village, Hai Ba commune; 
KK18: DienKhanh bridge, Hai Duong commune; KK19: Phuoc Dien village, Hai Thanh 
commune. The air quality in the subproject construction items is generally good. The analysis 
criteria are many times lower than the allowable limits specified in QCVN 05: 2013/BTNMT and 
QCVN 06: 2009/BTNMT, except the noise. At 01 of the 04 monitoring locations, the noise 
intensity exceeds the regulations of QCVN 26: 2010/BTNMT as this monitoring location is near a 
densely populated area with many vehicles, therefore, the noise intensity exceeds the permitted 
limit. However, there are also differences in the measured values at different locations, 
especially the dust concentration. The details arepresented in Table 18. 

Table18. Results of air environment analysis around the subproject area 

No. Parameters Unit 
Results QCVN 05:2013/BTNMT 

(1 hour average) KK16 KK17 KK18 KK19 

1 Temperatureab 0C 32.6 32.3 32.2 32.1 - 

2 Moistureab %RH 69.2 68.8 68.4 68.9 - 

3 Wind speedab m/s 0.9 0.6 0.7 1.1 - 

4 Total suspended dusta µg/m3 43 48 41 46 300 

5 Carbon monoxide (CO) a µg/m3 <3500 <3500 <3500 <3500 30,000 

6 Nitrogen dioxide (NO2) a µg/m3 <8 <8 <8 <8 200 

7 Sulfur dioxide (SO2) a µg/m3 <5 <5 <5 <5 350 

8 Noise dBA 69 65 68 72 701 

Source: IAC Vietnam Co, Ltd, 2017 
Note: "-" Not specified; "*" Parametersareprovided by subcontractors; 
  “a’ ’- the parameters are certified by Vimcerts 163; "b'"–the parameters are certified by Vilas 969; 
  QCVN 05: 2013/BTNMT: NationalTechnical Regulation on Ambient Air Quality; 
  701 QCVN 26: 2010/BTNMT: National Technical Regulation on Noise; 
 

B. Biological environment 

1. Forestry 

Hai Lang has a large area of forest land with the coverage of 42.1% of the natural area. This is a 
district with the highest forest coverage (in Quang Tri province, the forest coverage accounts for 
40.9% only). In 2015, Trieu Phong district has 16,660.32 ha of forestry land, accounting for 
47.15% of natural land, of which: Production forest land is 12,039.31 ha, mainly in Trieu Ai and 
Trieu Thuong communes; protection forest land is 4,621.02 ha, mainly Melaleuca foliage 
andconcentrating in Trieu Trach and Trieu Son communes and the coastal communes. In 
general, the forest land of the district accounts for a large proportion, planted forests and natural 
secondary forests. The forest area concentrates in some communes withquite good forest 
reserve and quality. The awareness of forest protection is increasing,therefore, the district's 
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forest area has increased significantly recently. 

Major tree species the surveyors can observed are Eucalyptus, Pine, Melaleuca and Acacia 
mangium. Besides the streams in the subproject area, the invasion by Mimosa pigra L. trees 
prevails. The current status of the construction works of the subproject there is not natural forest; 
does not contain rare and valuable plants and animal species which need to be preserved in the 
Red Book of Vietnam. There are no national protected parks within a radius of 80 km from the 
subproject area. 

2. Agriculture 

The main crops are rice, corn, cassava, sweet potato, and peanut. The livestock is also a source 
of income for these communes. In Hai Lang district, the agriculture - forestry - fishery production 
achieved quite high. Rice continues to be the bumper crops with the average yield of 62.1 
quintals/ha, the highest ever. The agricultural production value/ha of cultivated land reaches 
above 67 million VND. The focus on directing the restructuration of the agricultural sector 
planningin the period of 2016-2020 in association with the development of the policy of "5 main 
trees and 3 kinds of animals" are strengthened in the district. The industry-handicraft and 
construction and trading-serviceincrease compared to the same period of the last year. In Trieu 
Phong district, the agricultural production value is estimated at VND 474,701 million, increasing 
1.01% and reaching 54.06% of the plan (in whichthe cultivation is estimated at VND 306,496 
million, reaching 56.75% of the plan, and the breeding is estimated atVND 138,395 million, 
reaching 49.46% of the plan). 

C. Socio- economic condition and infrastructure 

The main beneficiariers the subproject includes households in 09 communes: Trieu Trung, Trieu 
Son, Trieu Tai and Trieu Trach (Trieu Phong district) and Hai Ba, Hai Que, Hai Vinh, Hai Duong 
and Hai Thanh (Hai Lang district), Quang Tri province. According to the local statistics of 
population and labor in the survey data of the subproject beneficiary scope are as follows. 

Table19. Population, socio-economic situation in the communes in the subproject area 

District/commune Households 
Inhabitants Labor 

Poor 
households 

Near-poor 
households 

Total Female Total Female (hhs) (hhs) 

Trieu Phong district        

Total 5,000 19,558 10,033 10,356 4,956 623 452 

1. Trieu Trach commune 1,447 5,948 3,020 3,037 1,457 151 126 

2. Trieu Son commune 1,072 3,545 1,867 1,952 937 210 86 

3. Trieu Trung commune 1,258 5,002 2,551 2,671 1,279 128 111 

4. Trieu Tai commune 1,223 5,063 2,595 2,696 1,283 134 129 

Hai Lang district        

Total 5,643 20,495 10,243 10,310 5,187 613 457 

1. Hai Vinh commune 1,274 4,494 2,254 2,298 1,125 132 78 

2. Hai Ba commune 1,445 5,541 2,811 2,832 1,450 172 104 

3. Hai Que commune 963 3,615 1,839 1,840 925 103 111 

4. Hai Duong commune 1,429 4,404 2,269 2,260 1,127 119 101 

5. Hai Thanh commune 532 2,441 1,070 1,080 560 87 63 

Total 10,643 40,053 20,276 20,666 10,143 1,236 909 

Hai Lang district: The economic growth rate in 2016 is 11.5%, of which: Agriculture-forestry-
fishery account for 3.3%; Industry-handicraft and construction account for 16.4%; and Services 
account for 15.5%. The structure of production value of the sectors: Agriculture-forestry-fishery 
account for 33.55%; Industry-handicraft and construction account for 32.97%; and Services 
account for 33.48%. The per capita income is VND 31.8 million. 

Trieu Phong district: The total value of manufacturing industries is estimated at VND 1,908,019 
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million, increasing 1.07%4 and reaching 51.91% of the plan. The total value of agriculture-
forestry-fishery production is estimated at 580,405 million VND, increasing 1.05% and reaching 
51.44% of the plan. The value of agricultural production is estimated at 474,701 million VND, 
increasing 1.01% and reaching 54.06% of the plan, in which the cultivation is estimated at 
306,496 million VND, reaching 56.75% of the plan, and the breeding is estimated at 138,395 
million VND, reaching 49.46% of the plan). 

a) Status of transport network 

In the district, there is a railway going through and parallel to NH1A with a length of about 17km 
long, including 2 stations: DienSanh and My Chanh. The transportation network is distributed 
fairly and smoothly. All communes have roads to the commune centers, accessible by cars. 

Recently, there is the strong development in all aspects in Hai Lang district. The means of 
transportation is increasing. This is a strongly developed area of rice and crops. Annually there 
is increased demand ontransportion for agricultural products, construction materials for rural 
construction of houses and infrastructure. These reasons are leading to a rapid deterioration of 
bridges. 

b) Status of water supply 

The water supply of Hai Lang Water Enterprise is increasingly expanding out of Hai Lang town 
to provide domestic water to the adjacent communes. In addition, there are some small and 
medium-sized water supply facilities for people in Hai Tan, Hai Xuan and Hai Quy communes. 

c) Status of irrigation in the subproject area 

* Trieu Phong district: 

Current status of flooding: According to the surveys, there isan early flood once in 1-2 years, 
affecting about 30 ÷ 50℅ of cultivated area. The flood reduces crop productivity in the area, 
some times, flood totally destroyed crops. 

Irrigation water sources: The irrigation works have been constructed, including Nam Thach Han 
canal system,which is capable of watering the entire subproject area. 

Flood prevention and drainage: 

+ The system of dykes and sluices/culverts: The system of dikes and subdivision dikes 
has not yet been built except banks of traditional fields and infield roads built by farmers 
with low and small scales. Early floods, main floods and may-floods often damage field 
banks, infield roads and main drainage axes. Flooding causes crop failure and slow 
seasonal crops. 

+ The drainage culverts at the end of the main drainage axes and the branch drainage 
canals have been built but most of them have been degraded and seriously damaged. 

* Hai Lang district: 

Irrigation: The irrigation system for crops is developed. 

Drainage: (i) Forthe dyke system, the project for emergency recovery from natural disasters in 
2005 has been built a system of dykes and other worksin Hai Duong, Hai Thanh, Hai Tan, Hai 
Tho, and Hai Truong communes with a total length of 15,062m long which are stable now. The 
anti-flood subproject for Hai Lang low-lying area belongs to the Disaster Risk Management 

                                                 
4The data increase and decrease is understood that they are compared to the first 6 months of 2016. 
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Project (NDRMP, WB4TL) which has been upgraded and built 48,800m of new dykes. The work 
was completed and put into operation in 2009 and is now stable; and (ii) drainage pumping 
stations: At present, there are pump stations in the region as Bien Quan 1, Bien Quan 2, Ha 
Chau, CuaKhau 1, CuaKhau 2, Thien Tay, ThienTho, Tho Nam, Tho Bac and a number of other 
pumping stations, etc. 

Drainage canal system: Currently, the canals are almost filled with grass and sediment, some 
sections are completely filled, and the width of the canalsremains 3-4m only. With limited 
budget, almost all communes arecapable enough to clear the water flows in a small scale, 
cleaning all kinds of algae and plants that obstruct the flows. However, this is a temporary 
solution, in order to completely clear the flows, it is necessary to synchronously restore all rivers 
and main drainage axes of the systems of O Lau, O Giang and Vinh Dinh rivers. 

Socio-economic characteristics of affected households. A socio-economic survey was 
conducted for 59 households in the communes of Trieu Trung, Hai Ba, Hai Que and Hai Vinh. 
On average, the surveyed household size is 4.2 persons/household. The respondents included 
53.2% male (132 people) and 47.8% female (116 people). The summary table below provides 
information about the respondents joining the survey is as follows. 

Table20. Characteristics of respondents 

Communes Households Male headed households Female headed households 

Trieu Trung commune 7 6 1 

Hai Ba commune 17 13 4 

Hai Que commune 15 9 6 

Hai Vinh commune 20 11 9 

Total 59 39 20 

Source: Socio-Economic Survey, August-September 2017 

Education level. The survey shows that 53 people (21.4%) graduated secondary schools and 
18.5% graduated from junior high schools. Only 6.5% of respondents never attended schools 
(16 people). The information about the educational attainment of the interviewed households is 
as follows table 21. 

Table21.Information about the educational status of affected people 

Education 
Total Male Female 

Persons % Persons % Persons % 

Under school age 23 9.3 13 9.8 10 8.6 

Never going to school 16 6.5 9 6.8 7 6.0 

Primary school 38 15.3 19 14.4 19 16.4 

Secondary school 53 21.4 28 21.2 25 21.6 

Junior high school 46 18.5 31 23.5 15 12.9 

Vocational training school 29 11.7 11 8.4 18 15.5 

College/University 43 17.3 21 15.9 22 19.0 

Total 248 100.0 132 100.0 116 100.0 

Source: Socio-Economic Survey, August-September 2017 

Occupation and employment. 44% of affected people are currently involved in agriculture, 
forestry and fishery (animal husbandry, rice farming and fish raising). In addition, 42 people 
(16.9%) are working as workers but most of their common jobs are engaged in farming. The 
remaining of 18.1% of affected people are children or retired people. The specific summary 
information of affected people is shown in the following table 22. 

Table22.Information about occupations of interviewed households 

Occupations Total Male Female 
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Persons % Persons % Persons % 

Agriculture, Forestry and fisheryworkers 109 44.0 55 41.7 54 46.5 

Company employees/workers 42 16.9 25 18.9 17 14.7 

Government employees 21 8.5 13 9.8 8 6.9 

Traders and service suppliers 11 4.4 4 3.0 7 6.0 

Students, pupils 20 8.1 12 9.1 8 6.9 

Retired/children people 45 18.1 23 17.3 22 19.0 

Total 248 100.0 132 100.0 116 100.0 

Source: Socio-Economic Survey, August-September 2017 

Household income. On average, the monthly income of the households is VND 1.9 million. 
There are no poor households in the surveyed households. The near-poor households earn 
incomes between 0.7-01 million VND/household/month, accounting for 22.2%. The survey 
income results are shown in the following table. 

Table23.Information about income sources of interviewed households 

Income 
(million VND/household/month) 

Households 

Number % 

<0.7 (poor households) 0 0 

0.7-1 (near-poorhouseholds) 12 20,3 

1 - 1.5 (under-average households) 19 32,2 

1.5-3 (middle households) 13 22,0 

>3 (above-average households) 15 25,5 

Total 59  100,0  

Source: Socio-Economic Survey, August-September 2017 

Housing status. 66.1% of the households said their housesare solid one-story houses with 
brick walls and corrugated iron roofs–which are the most popular in this region. There are 25.4% 
of households owning two-storey houses. The remaining 05 households live in wooden houses. 

The use of domestic water.The survey results show that the number of households using 
drilled wells for cooking (39%) and washing (40.7%) are the majority. Besides, the source of 
rainwater for bathing and cooking account for the second highest rate. The rates of using tap 
water to eat and drink is 18.6%, and to wash and bath is 15.3%. The information about the use 
of water sources by households is in the table below: 

Table24: Summary of information about main domestic water sources 

Water sources Water for drinking Water for bathing and washing 

HHs % HHs % 

Tap water 11 18.6 9 15.3 

Dug well water 12 20.4 13 22.0 

Drilled well water 23 39.0 24 40.7 

Rain water 13 22.0 13 22.0 

Total 59 100.0 59 100.0 

Source: Socio-Economic Survey, August-September 2017 

Sanitation. Currently, 72.9% of the households uses septic toilets and 27.1% of the 
householdsuses two-compartment toilets. 

Unexploded materials. Quang Tri is one of the hardest hit areas of the wars. In more than 
390,000 hectares of land, accounting for 82% of the province's area, there are still unexploded 
ordnances (UXO) used by soldiers in the conflictsthat took place here between 1962 and 1975. 
UXOsinclude bombs, landmines, and mines on land or buried underground, but when they were 
used, they did not explode and now they remain. This is the risk of explosion and threatening to 
human life after decades afterthe war. Information about the levels and locations of UXOs is 
very low. The Vietnamese military agencies estimate that the remaining UXO volume in the 
country after the end of the war with the United States lies between 350,000 and 700,000 tons. 
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In some locations, i.e., the locations which were old combat bases or military supply 
warehouses, the risk remains quite high. For most of the rest of Vietnam land, the level of risk in 
any location is still unknown. According to the Department of Labor, War Invalids and Social 
Affairs, since the end of the war in 1975, landmine/UXO accidents have killed and injured about 
8,500 people, of which 31% was children. 

Unexploded materials may be accidentally encountered when people are plowing or finding 
metal scraps and even when children are playing. Information on the levels of risk in relation to 
mines, bombs and unexploded materials in any areas of the subproject scale includes available 
information provided by local authorities and residents, and records of incidents provided by 
government agencies of the Ministry of Defense. The assessment of UXO risk can also be 
based on the current status of land use in the subproject area, and the degree of disturbance 
during the subproject implementation.If there are existing roads, the disturbance toplowing or 
digging will be relatively safe, however, the risk of unexploded materials is always hidden when 
excavation occurs. 

D. Archaeological, historical and cultural monuments 

There are no historical and archaeological sites to be knownin the subproject area in Trieu 
Phong and Hai Lang districts. 

E. Main environmental characteristics 

Natural environmental characteristics: The subproject area is often suffered from main 
floods, minor (Tieu Man)floods/ May-rain floods, and other floods at the beginning of winter-
spring crops. The anti-flood systemsare not guaranteed, therefore the anti-flood systems cannot 
protect the crop products. The regional drainage system is mostly following the drainage axes of 
O Lau, O Giang, Mai Linh, Vinh Dinh, Tan Vinh Dinh, CuuVinh Dinh, and otherdrainages 
systems in the communes. At present, these drainage axes are filled with sediment and some 
sections arecompletely filled up and the canal width remains 3 - 4 m only, whichis not capable to 
drain flood water. Currently, on the drainage axes, there is still a lack of inter-communal roads, 
culverts and other works. The scale of bridges is temporary or the bridges areseriously 
deteriorated, which are not safety and do notmeet the transportation capacity. Some sensitive 
receptors that may be affected duringthe construction and upgrading of the subproject items are 
described in Table 25. 

Socio-environmental characteristics: The poverty rate and the near-poor rate in the 
subproject area remain relatively high. According to the survey data in the communes in the 
subproject area,there are 1,236 poor households, accounting for 11.6% of the total population of 
the communes. The poverty parameters in the subproject area include the restriction on 
accessing to basic infrastructure as roads, irrigation services, markets, schools and social 
services, education, healthcare and credits. The shortage of irrigation water for agricultural 
production, animal husbandry, poultry raising, aquaculture as well as water drainage, flood 
protection is one of the major obstacles to the poverty reduction and the economic development. 
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Table25. Sensitive and critical receptors 

No. Sensitive location 
Distance to the 

construction site 
Locations on construction route 

1 The residential areas of Tai Luong and An Hung villages in 
Trieu Tai commune 

25 - 40 m North main canal (middle section) 

2 The sparse residential areas of Thuan Nhon and Co Luy 
villages in Hai Ba commune 

25 - 30 m The first and the middle sections of 
Co Ha Drainage Canal 

3 The sparse residential areas of the villages in Hai Thanh 
commune 

20 - 30 m Along Cuu Vinh Dinh Drainage 
Canal, Section1 

4 The agricultural land (rice fields) of Trieu Trung, Trieu Son, 
Trieu Tai and Trieu Trach communes (Trieu Phong district) 
and Hai Ba, Hai Que, Hai Vinh, Hai Duong and Hai Thanh 
(Hai Lang district). 

15 - 20 m Along the works 
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VI. ANTICIPATED 
ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

This part mentions the subproject potential impacts and determines mitigation measures to 
minimize impacts in all design, construction and operation phases of the subproject. 

The subproject implementation will affect local people, especially residents along the subproject 
roads. 

Potential environmental impacts as well as mitigation measures relating to the pre-construction, 
construction and operation phases are assessed below. The assessment criteria are in line with 
the ADB's Safeguard Policy Statement 2009 and the Government of Vietnam standards based 
on the Environmental Protection Law (2014).  The Environmental Management Plan, which is 
presented below, includes mitigation measures and monitoring plans for the subproject works. 

A. Potential impacts and mitigation measures during the pre-construction phase 

1. Impact from Land acquisition and resettlement 

Impacts: The construction of the anti-flood systems of Thuan - Trach - Trung - Tai, and Ba - Que 
- Vinh - Duong - Thanh, Trieu Phong and Hai Lang districts is mainly on the old routes. In 
addition, there is a part of land to becleared on both sides from the center-line, including yard for 
gathering embankment material, worker camps and other structures. However, the volume of 
compensation and resettlement is not large. The total area of all types of affected land caused 
by the construction works is summarized in Table 26 below. No households have to 
resettle.Only a few shops, barns etc. are slightly affected without significally affecting daily 
activities of people in the subproject area. 

Table26. Statistics of compensated types of land 

No. Categories Unit 
Land area 

Permanently Temporary Total 

1 Rice + crops ha 4.80 0.50 5.30 

3 Residential land ha 0.06 0 0.06 

Source: Feasibility Study Report of the subproject, October 2017 

The people’s aquaculture and poultry raising along CuuVinh Dinhand Tan Vinh Dinh drainage 
axes will be partially affected by the construction of the subproject items, however,the 
impactsare not significant and can be mitigated because (i) the dredging takes placeat local 
sediment areasonly and are not along the entire canals; (ii) the Project Owner consulted with 
local authorities and people and found that the small livestock and aquacultureon canals and 
rivers are mostly spontaneous. Before the commencement of construction, specific timeswill be 
notified to people to be proactive in production. Therefore, the impactsare assessed as small. 

Mitigation measures: During the feasibility study phase, resettlement and land acquisition 
impacts were determined. The RP will be updated and confirmed. The compensation and 
assistance to affected households before construction will be implemented.  In addition, the 
PMU will notify the CPCs andthe affected households fully before the subproject 
implementation. The arrangements will be made to regularly follow up, record and resolve 
complaints. 

2. Impacts of unexploded ordnance (UXO) 

Impacts:Along the subproject route, UXO may be remained from the war. UXO explosion risks 
need to be verified based on opinions of authorities and local people to find out if there is an 
understanding of regional combats in recent decades. 
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Mitigation measures: The PMU will conduct consultations with residents living on both sides of 
the works to find out any war history in the region that may lead to unexploded ordnance 
remaining. The PMU will also verify with Quang Tri Provincial War Remedies Center to check 
whether the subproject area has been checked before. If risk is identified after such consultation, 
the UXO clearance will be carried out by a specialized military unit. The UXO demining is often 
dangerous for people and animals that approach the area, therefore, the Project Owner and the 
specialized military unit shall use protective barriers and warning signs to limit potential risk to 
people and livestock. 

B. Potential impacts and mitigation measures during construction phase 

1. Impacts on the air environment due to dust and emissions from construction 

activities 

Impacts to the air environment are primarily from such activities as removing surface mud, 
organic soil, dredging canals,operation of fillingsoil and sand vehicles, transporting and loading 
construction material; operation of construction machinery: ground graders, rollers, compactors, 
bulldozers, etc. Specifically, the evaluation is summarized as follows: 

Dust pollution impact from earthworks: On average, the excavation or filling of 1 m3 of soil will 
generate a dust amount of about 0.0156 kg/ton, of which 10% is suspended dust5. Total volume 
of excavated and dredged soil to be transported is 272,737.7 m3 (Table 8) for an assumed 
period of 24 months; each month has 30 working days and 8 hours/day; the pollution coefficient 
is E = 0.0156 kg/ton; the forecasteddust load from excavation, filling and leveling is 0.49 mg/m3. 
Compared with the 1-hour average limit of QCVN 05: 2013/BTNMT (0.3 mg/m3), it is 1.6 times 
higher. This amount of dust is mostly deposited with a large weight, so it is quickly deposited to 
the ground within a distance of 20-30 m from the locations of the construction items. The main 
impact scale on workers and local people range at more than 13 hectares. However, the 
construction locationsare far away from residential areas, therefore, the impact is low and can 
be minimized and controlled. 

Impacts of dust and emissions caused by the transportation of excavated and dredged soil. (i) 
Dust: The transportation by trucks will generate dust from the road surface. Supposedly, to 
transport 272,737.7 m3 of soil and mud for an estimated period of 24 months; each months has 
30 working days and 8 working hours per day; trucks of 10 tons are suitably for the regional 
topography; total number of trips for the upgrading of canals, bridge and roads is estimated at 58 
trips per day and the maximum emission level will be 0.52 mg/m.s;the calculation of the dust 
concentration generated by vehicles at the transporting distance of 10 - 20 m and at a height of 
1.5 m according to Sutton's modifications model from 0.003 - 0.126 mg/m3 compared to the one-
hour limit of QCVN 05: 2013/BTNMT (0.3 mg/m3) shows that the amount of dust generated by 
truck transportation is much lower, therefore, the impact is considered small. However, to limit 
this potential impact, thecontractors will have to fully comply with the mitigation measures 
outlined in this report. (ii) Emission: Trucks that are used for the transport of sludge dredged 
from construction sites and earthworks for leveling and filling use diesel engines. When 
operating, trucks will generate exhaust fumes containing air pollution components like dust, SO2, 
NOx, CO, volatile organic compounds (VOC) etc.With 58 trips of trucks per day as mentioned 
above at a distance of 15 km perround-trip, according to the WHO’s guidelinesin relation to the 
fuel consumption as well as emissions, the estimated dust generation is 0.43 kg/day; the 
estimated SO2 is 0.51 kg/day; the estimated NOx is 5.66 kg/day; the estimated CO is 2.88 
kg/day; and the estimated is VOC: 1.25 kg/day. These values are underestimated and the 
impact level is small. 

Impacts of dust and emissions caused by the transport of construction material. Such types of 

                                                 
5Environmental Assessment Sourcebook, Volume II, Sectoral Guidelines, Environment, World Bank, Washington D.C 8/1991 
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construction material as sand, stone, cement, iron and steel etc. used for the subproject 
construction items are summarized in Table 7. The total quantity of construction materialis 
estimated 49381.4 tons6;the construction time is expected to be 24 months; the transport 
quantity calculated during a day is 68.6 tons, using trucks of 10 tons. Therefore, the number of 
transport vehicles is 8 trips/day with the transport distance for a round-trip of 30 km, according to 
WHO guidelines on fuel consumption and emissions, the estimated amount of dust generated is 
0.27 kg/day; SO2 is 0.32 kg/day; NOx is 3.54 kg/day; CO is1.8 kg/day; and VOC is 0.78 kg/day. 
These values are underestimated and the impact level is small. 

Mitigation measuresfor effects of dust, emissions from construction activities: 

- Vehicles must be registered for periodic inspections of emission gas and certified as: 
"Certificate of conformity with standard from quality, technical safety and environmental 
protection inspection" according to Decision No.35/2005/QD-BGTVT; 

- Conduct watering to control dust at least 03 times a day: morning, noon, and afternoon in 
dry weather with temperatures above 250C or in windy environment. Avoid excessive 
watering leading to muddy; 

- Reserves of soil and material must be shielded against wind and erosion and wind 
directions and sensitive positions must be considered (as described as in Table 25); 

- Workers are equipped with dust-proof tools (masks) at construction sites with high levels 
of dust and smoke; 

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

- Only use means of transport with valid registration; 

- Clean up excess construction material and waste. Arrange personnel to collect and clean 
up material and waste to the designated place at the end of each day or at the end of a 
shift; 

- Do not arrange supplies/sand and stones on trucks into too high piles as this may lead to 
leaks on roads during transport. Trucks carrying waste and large quantities of material 
must be covered securely before leaving construction sites or quarries and borrow pits, in 
order to limit leaks on roads during transport; 

- In where there is gathering of temporary supplies and garbage dumps with a volume of 
about 20 m3, it must be barricaded or covered to avoid dust dispersal; 

- Transport waste from construction sites to designated locations for reuse or to disposal 
sites as soon as possible; 

- Do not let vehicles and machinery run idle for more than 5 minutes; 

- Avoid preparation of construction material, i.e. concrete mixing near residential areas or 
other sensitive works like pagodas, schools, clinic,etc.; 

- Trucks used to transport construction material and wastes must be cleaned periodically. 

2. Impact on water quality in the canals and rivers  

a) due to stormwater runoff through the construction sites 

Impacts:The quality of the storm water runoff depends on the cleanliness of the atmosphere and 
the amount of leaching substances on the subproject sites. At the construction sites, the quality 
of storm water runoff only depends on the site surface because the current status of the air 
environment quality in the subproject area is quite good whichcannot pollute the rainwater 
source. The pollution components in the storm water runoff at the construction phase mainly 
consist of suspended substances and oil and grease, to be swept away by rainwater. In 
particular, in this phase, the construction surface is incomplete, which is easily washed away 

                                                 
6Norms of construction materials (Official Letter No.1784/BXD-VP of the Ministry of Construction) 
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and eroded. It is estimated that the dirt accumulation in about 15 days in the subproject area is 
149.3 kg7,containing the main components of soil, sand, an amount of oil, sediment, and rags to 
be swept by water, small size solid waste, and some other dirt on the surface of the construction 
sites. This amount of dirt will follow storm water runoff through the areas into surrounding rivers 
and canals like Vinh Dinh river,which negatively affects the aquatic life of this river system. 

Mitigation measures:Rain water, by nature, does not cause environmental pollution. On the 
other hand, it also has the effect of cleaning the environment and the effect of biological 
balance. However, during the construction phase, if it is raining, rainwater will wash away and 
carry soil and stones, making the surface water sources polluted. The contractors should take 
measures like temporary ditches and manholes to settle dirt and to avoid affecting the surface 
water environment in the region. In addition, the construction unitsshould thoroughly collect 
material that spill on the construction sites and waste oil of vehicles and machinery during the 
construction, then rainwater will not wash away many pollution substances to the surrounding 
water sources. The constructor should plan to carry out road construction work, and canal 
dredging during the dry season. 

b) Impacts on the water quality of canals and rivers in the subproject area due to 
wastewater 

The impacts include: (i) Domestic wastewater from officials and workers and construction 
wastewater. In a construction site, there are about 30-70 workers. The most concentrated 
number of workers appears in the first phase of the subproject and will gradually decrease as 
the construction gradually goes into completion. With the water consumption norm of 100 liters 
of water/person/day (according to TCXDVN 33: 2006 on Water Supply - Pipeline Network and 
Works - Design Standards of the Ministry of Construction), the amount of wastewater generated 
is equal to 80% of the amount of supplied water (80 liters/person/day), then the total amount of 
domestic wastewater generated at each construction site varies from 2.55 to 5.95 m3/day. This 
amount of waste water will gradually decrease over time till the end of the subproject. Moreover, 
this amount of wastewater is not entirely generated on the construction sitesthank to the use of 
local workers (expected to be about 30 people) to minimize the generation of waste water; (ii) 
wastewater generated during construction due to washing of raw material, equipment, 
machinery, concrete water, wheel washing etc. This amount of waste water ranges from 0.3 to 
1.5 m3/day depending on each construction site. The average amount of construction 
wastewater is about 4.5 m3/day. The characteristics of this type of waste water is containing high 
content of suspended solids and organic substances which may affect surface water quality of 
the drainage canals (north main canal, T2B, T3B, T10B branch canal, Co Ha canals,and the 
axes of Tan Vinh Dinh, Cuu Vinh Dinh in 09 communes Trieu Trung, Trieu Son, Trieu Tai, Trieu 
Trach (Trieu Phong district) and Hai Ba, Hai Que, Hai Vinh, Hai Duong, and Hai Thanh (Hai 
Lang district)). The impact level is assessed as medium. 

Mitigation measures: 

c) Contractors must be responsible for complying with the laws of Vietnam regarding 
discharge of wastewater into water sources; 

d) Employ local labor to limit waste and domestic waste generation; 

e) Toilets must be built with septic tanks for waste water treatment before being discharged 
into the environment. Use portable toilets with 3-compartment septic tanks in the 
construction sites of main work-items like roads. Wastewater from toilets as well as 
kitchens, bathrooms, sinks, etc. on sites must be collected into a simple septic tank 
system for preliminary treatment or must be discharged into the general drainage system 
of the area. Direct discharge into any surface water source in the area is not permitted; 

                                                 
7Tran Duc Ha, Water Resources Management and Protection, Science and Technology Publishing House, 2009, Hanoi. 
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f) Wastewater containing pollutants from buildings that exceed National Technical 
Standards must be collected and treated by licensed waste collection and treatment 
units; 

g) Dredge canals around workers' camps every week; 

h) In the pre-construction phase, all licenses or certificates required for wastewater 
treatment/or wastewater treatment contracts must be concluded; 

i) When the construction is completed, wastewater and septic tanks must be demolished or 
sealed safely and effectively. 

3. Generation of excavated soil, construction waste andsolid waste in the 

construction sites 

Impacts: (i) Solid waste which arepackages, plastic bags, bottles, cans, wood, papers, 
vegetables, fruits, leftovers etc.dischargedby workers is also a source of environmental pollution 
if it is not collected and treated in accordance with the regulations. With the number of workers 
on a site from 30-70 people, the estimated amount of solid waste per person is 0.3 
kg/person/day. Therefore, the total amount of solid waste generated in a day is 9-21 kg. If this 
amount of waste is not managed and collected effectively, it will affect surface water and 
underground water, causing unpleasant odors in the subproject area due to the decomposition 
and swept away by rainwater; (ii) solid waste and construction spoil generated during the main 
construction process includes packages of cement, spilled cement mortar, scraps of rubble and 
bricks and metal but mainly from the earthwork etc.The volume of these types of solid waste 
depends largely on many factors as the construction process, the subproject management 
regime, the supply sources of construction material etc.(iii) The total volume of solid waste 
generated from construction is estimated about 9,995 m3 of non-hazardous sludge from 
dredging canals and drainage axes, and about (iv) 15,928 m3 of excavated soil and rubble 
removed from the construction items of roads, bridges and drainage canals. In addition, the 
amount of soil generated from excavation of foundation is considerable. The amount of 
excavated soil from foundationcan be reuse to backfill. Impacts possibly occur during the 
storage and transportation ofexcavated soil,affecting population and traffic when erosion, spilling 
at storage locations occurs near residential areas and existing roads; causing water pollution by 
suspended solids in case of being discharged or spilled into the water sources of canals and 
Vinh Dinh river system in the subproject area. 

Mitigation measures. To minimize this negative impact, the contractors should apply the 
following measures: 

j) Prior to the construction, a solid waste control procedure (storage, provision of dustbins, 
site cleanup plans, dustbins cleanup plans, etc.) must be prepared by the contractors, 
and the contractors must carefully monitor it throughout the construction process; 

k) Prior to the construction, all necessary permits or certificates for waste disposal must be 
completed; 

l) Solid waste may be temporarily stored at site in areas designated by the relevant 
construction supervision consultant and local authorities before being collected and 
treated by competent waste collection companies; 

m) Waste dustbins must be covered, leak-proofing, resistant to rains and sun and resisting 
stench; 

n) The contractors must dispose of demolished solid waste or stone bricks which are not 
treated at construction sites at designated sites and are pre-approved by the construction 
supervision consultant and included in the solid waste treatment plans. Any situation that 
the contractors treat waste and material in sensitive environmental areas, natural 
ecological areas or canals, rivers and streams is not acceptable; 



 

Page | 46 

o) Place dustbins in workers' camps. Temporary collection and classification of domestic 
waste separately should be implemented. Provide watertight dustbins with lids to avoid 
odors and leakage, attracting flies, mice and other diseases. Periodically collect and 
transport waste to landfill as regulated; 

p) Soil surface used for concrete mixing must be waterproof. The collection of cement-
containing waste and wastewater must be through drainage canals with settling holes at 
construction sites before wastewater is discharged into rivers/canals; 

q) Components that are possibly reused or recycled from construction waste before 
transporting them to landfill must be implemented; 

r) Weathered soil, wood and bricks can be reused for useful purposes. Soil can be used for 
leveling. Wood scraps can be used for cooking. Iron, steel, packages and other types of 
material can be recycled and delivered or sold to scrap collection facilities; 

s) The collection and disposal of waste and cleanup of construction sites must be carried 
out at the end of each day or at the end of each shift and transport waste out of the 
construction sites as soon as possible. In the case of temporary storage of dredged 
sludge, necessary measures should be taken to control contamination, i.e. leaving waste 
in closed containers, covered with lids, in fenced areas, etc. accompanied by warning 
signs. 

t) Disposal of excavated soil and construction spoli in planned disposal sites, approved by 
local authorities. 

4. Impact on soil environment and water environment due to hazardouswaste 

The main impacts are as follows: 

-  Hazardouswaste generated during the construction and living activities of workers on 
construction sites are mainly plastic containers/cans containing used oil, lubricant, 
gasoline, neon bulbs, batteries, grease rags of transport vehicles, etc. The amount of 
hazardous waste generated is estimated at 2% of the total domestic solid waste, 
equivalent to 0.3 – 0.5 kg/day. Only for small repairs, the contractors perform on site 
(such as oil change; the average oil change is 16 liters/truck; the oil change cycle is from 
3 to 6 months depending on intensity operation of machinery and equipment). All major 
repairs andmaintenance of equipment and machinery are performed by the contractors 
at the workshops in the district centers. The contractors will take measures to collect and 
treat hazardous waste according to the regulations to minimize negative impacts on the 
regional environment. 

-  On the other hand, another source of hazardous waste generated during road and bridge 
constructionis a small amount of waste welding rods. Waste welding rods generated at 
each site due to the welding of steel frames. However, the number of welding rods arises 
intermittently and mainly focuses on the first phase of construction works. The estimated 
average amount of welding rods on each site is 3-5 kg / month. This amount of welding 
rods will be collected by workers to the places where hazardous waste is collected in 
accordance with the regulations. 

Mitigation measures: 

-  The temporary collection, storage and transportation of all hazardous wastes for disposal 
(grease, oil, organic solvents, chemicals, oil paints, etc.) must comply with Circular 
No.36/2015/TT-BTNMT on waste risk management; 

-  Collect and temporarily store used oil and grease separately in specialized containers, 
placed in a safe and ventilated areas with impermeable roof floors, at absolute safe 
distance from sources of fire. Contract with grease/oil suppliers/manufacturers for 
delivery at site; 
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-  Any type of chemical waste will be disposed and pre-approved at a landfill and in 
accordance with local legal requirements and regulations. The contractors must have 
certificates of handling of necessary chemical waste; 

-  The disposal of hazardous substances must be handled by the workers who passed 
through special training and have certificates for hazardous waste handling; 

-  Used oil and grease will be taken out of the sites and sold to a previously approved oil 
and grease recycling and purchasing facilities; 

-  Oil, lubricant, detergents, etc. generated from the maintenance of motor vehicles and 
machinery will be collected in containers, taken out of the construction sites by 
competent companies (URENCO)/hazardous treatment companies to treat them at the 
pre-approved hazardous waste disposal sites; 

-  Used oil or contaminated oil-containing material are carefully stored to avoid leakage or 
impact on workers; 

-  Appropriate training and communication programs should be prepared and organized for 
workers so that they can identify and respond promptly to hazardous chemicals at work; 

-  Prepare and implement remedial actions when there is an accidental case of oil leakage. 
In this case, a contractor must submit a report that clearly explains the causes of the oil 
spill, consequences/damages, and proposed remedial actions. 

5. Noise and vibration generation during construction 

a) Noise 

Impacts:In addition to the pollution sources of dust and exhaust fumes caused by earthworks 
and transportation, the operation of construction equipment such as bulldozers, compactors, 
cranes, drillers, concrete mixers, excavators, trucks, etc. cause significant noise andvibration.  

The forecasts of noise levels arising from construction equipment is presented in Table 27. High 
noise intensity will affect health such as insomnia, fatigue, and psychological discomfort. Noise 
also reduces the productivity of workers on the sites, causing distraction, which leads to labor 
accidents. According to the calculation and evaluation results, the noise levels at the 
construction sites are assessed at average and can be mitigated. 

Table27. Noise levels from construction machinery 

No. Construction machinery  Noise levels (dBA) far from source 1.5m 

1 10 ton dump truck 72 ÷ 84 

2 Drilling machine 73 ÷ 75 

3 Bulldozers 93 

4 Compaction machine (roller) 72÷74 

5 Excavators 72÷84 

6 Back-hoe excavators 72÷93 

7 Tractor 77÷96 

8 Ground scraper, leveling machine 80÷93 

9 Concrete mixing machine 75÷88 

10 Concrete pump 80÷83 

11 Concrete compactors 85 

12 Generators 72÷82,5 

13 Pile driving machine 75÷106 

14 Gantry 76÷87 

15 Crane 86,5÷88.5 

(Source: US Environmental Protection Committee – Noise from NJID, 300.1 construction equipment and construction 
machinery, December 31, 1971) 

Mitigation measures:  
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- Construction vehicles and machines used for the subproject must be guaranteed passing 
the Register’s inspections. Do not use obsolete vehicles and machinery that are likely 
noisy during transportation and construction; 

- Do not mobilize too many vehicles and machines into one location at the same time, 
during the working time, which will reduce resonance noise affecting workers; 

- The use of air horns for transport means in residential areas and streets in material 
transport route are prohibited; 

- Regular maintenance and inspection of construction means, replacement of actuated 
parts, installation and maintenance of silencers must be ensured in accordance with the 
standards and regulations about noise and always make sure they work well; 

- Do not construct, transport raw material or use noisy equipment like drilling machines, 
excavators, concrete-pile driving machines from 21 PM to 6 AM and from 11-13 PM; 

- Check the noise level of transport and machinery means during construction, if the noise 
level is greater than the permitted limit, silencers must be installed. 

- For construction sites near residential areas, the Project Owner shall apply the following 
specific mitigation measures: 

+ Build temporary barriers separating the construction sites from the areas adjacent to 
residential areas; fences are corrugated iron, iron frame to minimize noise and dust; 

+ Install silencers for loud noise equipment such as excavators, tampers, bulldozers, 
vibrating compactors etc. A noise reduction device (silencers) is a set of rubber covers 
mounted on construction machines. The covers will absorb noise from the device, and 
the rubber material can withstand impacts during operation; 

+ Do not use noisy equipment at the same time at construction sites near residential 
areas. 

b) Vibration 

Impacts: The source of vibration during construction is from construction machinery and vehicles 
on the construction sites. The vibration levels of construction facilitiesare statistically calculated 
according to the experiment in Table 28, showing the observation values of vibration levels 

measured from construction machines and equipment at a distance of 10m, exceeding the 

permitted limit of QCVN 27: 2010/BTNMT;at a distance of 30m, the vibration levels from 
construction machinery and vehicles is lower than the permitted limit. Therefore, suffered from 
the vibration of machinery and construction equipment are workers who directly operate and 
work on the construction sites. 

Table28. Vibration levels from construction equipment and machinery 
Unit: dB 

No. 
Construction 

equipment 
Vibration at machine 
diameter of 10 meters 

Vibration at machine 
diameter of 30 meters 

Vibration at machine 
diameter of 60 meters 

1 Bulldozers 79 69 59 

2 Truck of 10 tons 74 64 54 

3 Compaction machine 77 67 57 

4 Excavators 77 67 57 

5 Pile driving machine 85 75 65 

QCVN 27:2010/BTNMT 
(6h – 21h) 

75 

Source: Technical guidelines for EIA reports, Institute of Environmental Science and Technology, National University of 
Civil Engineering 
Note: QCVN 27: 2010/BTNMT: National technical regulation on vibration (6h – 21h) 

Mitigation measures:  
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- The contractors must submit documents proving that all equipment and machinery 
are inspected/calibrated to meet the vibration requirements in accordance with the 
National Technical Regulation on Vibration – QCVN 27: 2010/BTNMT of Vietnam; 

- The contractors must take pictures of the current status of structures around the 
construction sites, especially in the areas as fences, gates or houses of sensitive 
objects. Any damages to existing structures due to vibration during construction must 
be remedied by the contractor’s own cost. The status of sensitive objects should be 
photographed (please see Table 25) before the construction starts; 

- Activities that generate noise and vibration should not be done before 5 am and after 
10 pm daily in the areas adjacent to local community. 

6. Impacts by the influx of construction workers 

Impacts: During the construction phase, along with the concentration of construction machinery, 
an average of 30-70 workers/03 subproject items of bridge construction, road construction and 
major upgrading of main drainage axes will likely make certain regional disturbances below. 

-  Increasing the consumption demand of goods in the region such as food and household 
amenities; 

-  Arising relationships between workers at construction sites and local people. The 
possibility of conflicts between workers and local people will be higher if workers coming 
from other regions do not understand the customs of the local people. There is also the 
possibility of arising conflicts between workers at the construction sites which are near 
each other; 

-  During construction, the concentration of a large number of workers will be the high risk 
of social evils (gambling, theft, addiction, prostitution etc.). The security and order will 
become more complicated and difficult to manage and make it difficult for local police 
forces; 

-  In addition, a large concentration of workers in the construction sites is responsible for 
the emergence and spread of water-borne disease outbreaks (cholera, dysentery, 
typhoid, diarrhea) or via intermediaries (malaria, hemorrhage etc.) as well as social 
diseases (gonorrhea, syphilis, HIV, etc.), affecting the health of the local community. 
These impacts are easily happeningwithout control measures. 

Mitigation measures: 

-  Prioritize the use of local labor force when they fully meet the requirements; 

-  Coordinate with local authorities to declare temporary residence for construction workers 
from other places; 

-  Disseminate local regulations on order and security, culture, habits and customs of local 
people; 

-  Workers are strictly prohibited: alcoholic drinks during working time; quarrel and fight; 
gambling, involving social evils as drugs and prostitution; and littering waste; 

-  The contractors coordinate with local health authorities to organize disease control plans 
for workers; 

-  Project owners and contractors work together with local authorities to prevent against 
social evils; conduct propaganda campaigns for workers and the community on the 
above issues and social evils; contact local organizations to ensure monitoring; establish 
a general complaint settlement system to the community in the subproject area; 

-  Appoint part-time officers who are regularly present at the construction sites to receive 
feedback from the community; promptly remedy complaints or reactions from the 
community due to construction-related environmental issues; 
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-  The construction process must not absolutely encroach outside the scope of works 
without the consent of the community and local authorities. 

7. Impacts on local traffic and other infrastructure works 

Impacts:The transport ofmaterial may interfere with traffic volume in densely populated areas 
during peak hours, and may damage the current status of local roadsduring the construction of 
the works. In addition, the construction of 03 roads of the subproject will result in renewal of the 
horizontal and vertical drainage systemson the roads causing temporary impacts on the old 
agricultural irrigation system in Phuong Lang and Co Luyvillages (Hai Ba commune) and 
DienKhanh village (Hai Duong commune). 

Mitigation measures: To minimize disturbance for local people, there will beContractor 
Environmental Management Plan (CEMP),and Traffic Construction Plan indicatingthe times of 
traffic vehicles to avoid peak hours, to be submitted to the Construction Supervision Consultant. 
The contractors will coordinate with local traffic management agencies to implement appropriate 
traffic diversion plans to avoid traffic congestion for residents due to the subproject activities and 
material transport. The contractors will install visible sign boards that can be clearly seen even at 
night and send workers waving flags to warn of dangers. There are emergency response plans 
in case of incidents. There will be periodical maintenance of roads to ensure the travel of people. 
The contractors will recover any affected and damaged routes when the subproject works 
complete andinstallsignboards to limit the load of vehicles transporting material on the roads to 
the construction sites. At the same time, the contractors will build temporary canals to replace 
the old irrigation system to serve production activities not to be uninterrupted. 

8. Health and safety risks for workers and local people 

Impacts:The construction activities may be the risk of accidents to workers, especially the 
earthworks and heavy machinery-related activities. Transporting material and construction 
activities on existing roads may bethe risk of traffic insecurity, affecting houses and other 
structures on roadsides. 

Mitigation measures:The contractors will (i) train workers on safety, including their roles, 
responsibilities,and sanitation practices; (ii) establish rules and regulations at construction sites 
and shelters and provide workers appropriate protectiveequipmentlike shoes, helmets, 
protective clothing, gloves and ear protection facilities; (iii) ensure thatdrivers and machine 
operators aretrained and licensed; (iv) ensure that all excavation sites are barricaded with sign 
boards and markers; and (v) assign supervisors to ensure that all safety rules are supervised at 
all times. The subproject will pay attention to the comments and complaints of local people and 
authorities about the safety. 

9. Find chance- detection of heritages during construction and measures 

Impacts: No adverse impacts relating tophysical cultural resources on the environment will 
occurwithin the diameter of 1000m around the subproject area.However, during the construction 
process, the contractors shall apply the mitigation measures below. 

Mitigation measures:The contractorsmust be aware of thephysical cultural resources (PCRs) 
and must carry out the “Accidental Cultural Discovery Protocol” when detecting cultural values. If 
there are any accidental discovery exhibits during the earthworks, the parties will follow the 
following process: 

• Stop all construction activities in where there arephysical cultural resources discovered; 

• Make preliminary description of the areas or sitesof discovered PCRs; 

• Protect the PCR areas. In the case of discoverable movable antiques or sensitive 
remains, night protection must be arranged until local authorities or the Provincial 
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Department of Culture, Sports and Tourism or the Archaeological Institute came to take 
over; 

• Notify the Supervision Engineer, who will immediately notify the Project Owner, local 
authorities and the Institute of Archeology about such PCRs (within 24 hours or less); 

• Local authorities and Vietnam National Administration of Tourism will be responsible for 
protecting and preserving the PCRsbefore deciding the next appropriate procedures. 
This may require the Archaeological Institute to conduct a preliminary assessment of the 
findings. The significance and importance of these findings will be evaluated according to 
various criteria related to cultural heritages.Those criteria include aesthetic, historical, 
scientific or research, social and economic values; 

• Decisions on how to handle these findings will be made by the competent authorities. 
They may include changes to the layout space (if aPCR is a cultural relic that cannot be 
relocated or is of archeological importance), conservation, preservation, restoration and 
excavation; 

• The execution of decisions of competent authorities regarding the PCR management will 
be communicated in writing; and 

• The construction of works on sites can only resume after obtaining permission from the 
local responsible authorities and the PMU relating to the protection of such PCRs. 
 

10. Specific impacts during bridgeconstruction 

a) Surface water pollution and impact on water flow in bridge construction site 

Impacts:The construction of bridge piers and abutments will use bored piles to be drilled at a 
depth of about 35 – 50 m. The drilling will affect surface water flow and increase turbidity in Vinh 
Dinh river water flowing through the construction sites. Material from the construction process 
may fall into the river. The locations of bored piles on the riverbanksmay cause local soil piles. In 
addition, construction materials at the river banks (concrete, cement, paint, steel and other 
substances)may penetrate into the water source, causing impairment of surface water quality 
and aquatic life. 

The volume of bentonite/clay mortar of a drilling machine is estimated about 8.5m3 is often used 
as drilling mud to support drilling piles. Bentonite circulates in drilling system and is retained in 
drilling machine containers. Most bentonite will not fall into the ground. Bentonite has very fine 
particles that can make lubricant for drilling and sealing holes and support maintaining integrity. 
Bentonite is non-toxic and is fertile soil but if it is spilled out of the river, its fine particles may 
cover the riverbed and hinder the exchange of oxygen between water and mud at the benthic 
zone. 

However, the construction time of piers takes about 6 months (in dry season); the construction is 
completed section by section; the water flow circulation is high (thanks to the semi-diurnal tide 
regime as an average day has 2 times of high-tides and 2 times of ebb-tides);and appropriate 
construction measures are applied, this impact is considered at medium level and can be 
mitigated. 

Mitigation measures: 

-  To limit impacts on the water flow of Tan Vinh Dinh river, the construction units will install 
cofferdams; Besides, the construction in dry season is taken into account to minimize 
impacts; 

-  The construction units will inform people living along canals and rivers about construction 
plans, so that people will not use boat transportation in these periods. At the same time, 
the construction units install sign boards at construction sites at the two ends of the river 
junction. 
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b) Impacts to the quality of surface water and aquatic environment due to 
canal dredging  

Impacts: The dredging of benthic mud/sedimentnegatively changes the quality of surface water, 
especially in the dredging areas. The sediment is mainly composed of sand, organic matters, 
aquatic organizations’ decay and especially heavy metals. The dredging mixes and releases 
these components into the aquatic environment and extends their dispersion radius. However, 
the analysis results of heavy metal components in the sediment showed that thesecontents are 
within the allowed thresholds. Therefore, the impact of heavy metals diffused into the water is 
negligible. Besides, the stench of gases like CH4, H2S, Mercaptan affects people in the 
subproject area. 

Another possible impact caused by dredging is increasing the content of suspended matter in 
water. This impact is quite serious if a water source is used for aquaculture purpose because it 
directly affects the quality of the habitat of aquatic species. In addition, there is a risk of the 
«alum» occurrence affecting cultivated rice fields.  The amount of dredging sludge amounting to 
176,285.1 m3.  However, the analysis results on the environmental quality of soil, sediment and 
water of some samples in the subproject area do not contain available signs of alum infection, 
therefore this impact is considered low. Besides, Tan Vinh Dinh and Cuu Vinh Dinh rivers take 
the main function of irrigation and drainage; the subproject only clears the sections of the rivers 
where there is heavy sedimentation; the construction is implemented section by section; there 
are notices of construction times for river aquaculture and poultry households; the river cross-
sections are large (30 – 50 m). 

Mitigation measures: 

-  Sludge from the dredging of drainage canals is gathered in vacant land around 
construction sites, which is covered with geotextiles to limit the leakage of sludge water. 
Sludge water is drained into settling holes which are lined with HDPE for collection and 
treatment; 

-  Spray the deodorant EM (Effective MicroOrganisms) daily. The deodorant can remove 
odor caused by H2S and Mercaptan. Construction workers will be equipped with masks, 
boots, gloves when working/exposing to this waste source; 

-  It is strictly forbidden to dump dredged sludge indiscriminately. This waste source must 
be properly managed under the supervision of the PMU; 

-  Management of sludge transport: Sludge from dredging of drainage canals is transported 
on roads, and treated and buried at local disposal sites in the project area. Sludge 
collection process: Depending on the terrain of roads, sludge will be collected by hand or 
by machine. (i) Mechanical method: Sludge after dredging is collected directly by 
specialized carts; and (ii) Manual method: Dredged sludge will be used by workers by 
small carts to collect and transport to specialized trucks. The transport process ensures 
the requirements of environmental protection and avoids sludge leakage. Trucks carrying 
sludge must be carefully shielded. All trucks carrying sludge should not exceed the 
tonnage or overloaded and suitable for truck bodies. 

-  Proposed Disposal sites 

No. Names of works 

1 Disposal site No.1(Trieu Son commune) 

2 
Disposal site No.2  
(Trieu Trach commune) 

3 
Disposal site No.3  
(Trieu Tai commune) 

4 
Disposal site No.4  
(Hai Ba commune) 

5 Disposal site No.5  
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(Hai Thanh commune) 

6 
Disposal site No.6 
(Hai Duong commune) 

C. Potential impacts and mitigation measures in the operation phase 

1. Risk in traffic safety in the upgraded road 

Impacts:The upgrading and construction of roads may increase the risk of traffic accidents and 
traffic jams due to high traffic density and speed of vehicles. Rapid deterioration of sidewalks, 
bridges and drainage systems will be caused by occasional maintenance. 

Mitigation measures:Quang Tri Department of Transport will arrange warning signs and sign 
boards at the intersection areas; arrange speed-signs when the road passes through residential 
areas; assign officers to regularly check the road to limit speed overtaking and not complying 
with traffic safety laws. Sufficient annual maintenance and operation budget should be provided 
to ensure that all equipment is in good condition. Regular sanitation on the road and planting 
green trees on both sides of the road and in the medians should be implemented. 

2. Impacts from the upgrading and restoration of main draining canals 

Positive impacts:Changes on the hydraulic regime of the drainage canals: The rehabilitation of 
drainage canalsmay improve the drainage capacity of the drainage systems/axices, prevent 
early flood in the areas. 

Negative effects:(i) changes in canal shoreline structure due to erosion and sedimentation: If the 
construction quality is not good, it  will damageupper works such as the wharf for ships inmain 
flood seasons, and (ii) increase ofagriculture and aquacutureproduction area thank to improving 
irrigation and drainage canals, which will lead to increasing the use and discharge of pesticide 
chemicals into canals and river.  

Mitigation measures: Ensure that the construction works are in accordance with the set design 
standards; arrange construction supervisors, fully and strict acceptance of works before handing 
over to localities for operation; cooperate with agriculture extension services in promoting safe 
agricultural production, application of IPM,do not use toxic chemical pesticides, for exampleDDT. 
Do not dispose of pesticide and chemical packages after using into canals. 
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VII. INFORMATION 
DISCLOSURES AND PUBLIC CONSULTATION 

The stakeholder consultation aimsto gather information on relevant issues in an attempt to 
receive feedback to address these issues at the early stage of subproject design. The public 
consultations also aim to disseminate subproject information and its expected impacts, long-
term as well as short-term, among primary and secondary stakeholders. Another important 
objective is to determine the extent of the concerns and feedback amongst the community to 
address these concerns during the subproject implementation and to suggest appropriate 
mitigation measures. 

A. Preparation of community consultations 

The stakeholders are individuals, groups or organizations that may be marginally affected, 
significantly affected, or important to achieve the stated purpose of the intervention 
recommendations. The stakeholders participating in the public consultations during the road 
construction include representatives of DPI, DONRE and Quang Tri DARD. The Consultant also 
consulted representatives from 09 communes in Trieu Phong and Hai Lang districts. The 
consultations took place in May 2017. 

Two consultations were conducted in February 2017 and May 2017 by social experts, 
resettlement, gender, ethnic minorities and the environment with 516 people (155 women or 
30.0% are female) from Quang Tri Provincial People's Committee, Trieu Phong and Hai Lang 
District People's Committees, People's Committees of Trieu Trung, Trieu Son, Trieu Tai, Trieu 
Trach, Hai Ba, Hai Que, Hai Vinh, Hai Duong and Hai Thanh districts , a number of local mass 
organizations and NGOs such as Women's Union, Farmer's Association, Veterans' Association 
and selected households within 9 communes were consulted. Summary of information on 
participants in community consultation during the preparation process and the results of the 
public consultation are summarized in Table 29. 

Table29. Summary of information on community consultation during the preparation of IEE 

Locations 
Community consultation for the first time Second public consultation 

Male Female Male Female 

QuảngTrịProvince PC 7 3 0 0 

Triệu Phong District PC 6 0 6 2 

Hải Lăng District PC 7 3 16 3 

Triệu Trung Commune PC  20 9 16 12 

Triệu Sơn Commune PC 18 10 20 18 

Hải Ba Commune PC 22 8 35 10 

Hải Quế Commune PC 15 9 20 8 

Hải Vĩnh Commune PC 24 13 30 10 

Hải Dương Commune PC 30 7 28 12 

Hải Thành Commune PC 23 8 18 10 

Source: community consultations and standard survey Resettlement plan & IEE (Sep 8, 2017) 

B. Information dissemination during public consultation 

Information disclosed during the public consultation included: the proposed subproject, its 
objectives and components; location, designs and estimated budget; ADB and Government 
environmental safeguard policies. Anticipated environmental impacts and proposed mitigation 



 

Page | 55 

measures; environmental management and monitoring plan, as well as proposed schedule, and 
GRM 

The public consultationswill be carried out by PPMU with LIC support, during the subproject 
implementation. Affected communityand local people will be involved and surveyed through field 
surveys, investigation of sensitive areas, interviews and community consultation meetings. 

Table30. Community consultation plan 

Organizers  Methods Frequency Subject Participants 

Construction phase 

Contractors community 

consultation 

Prior to the start of 
construction works 
and quarterly 
thereafter 

Presentation of planned 
activities and schedule; 
anticipated impacts, 
mitigation measures, and 
Grievance Redress 
Mechanism (GRM) 

Potentially affected 
households, 
representatives of 
local authorities 

PMU, LISC Community 
consultation, 
field surveys 
and random 
interviews 
 

Once before 
construction 
commencement 
(public consultation) 
and semi-annually 
thereafter during 
construction (site 
visits and random 
interviews) 

Presentation of planned 
activities and schedule; 
anticipated impacts, 
mitigation measures, and 
Grievance Redress 
Mechanism. 

Potentially affected 
households, 
representatives of 
local authorities 

PMU, LISC Expert 
workshop 

When needed, based 
on public consultation 

Comments and 
suggestions on mitigation 
measures, public opinion 

Experts of various 
sectors 

LISC Public 
opinion 
survey 

Once at MTR stage Public satisfaction with 
EMP implementation 

Potentially affected 
households, 
representatives of 
local authorities 

Operation phase 

PMU, LISC Public 
consultation 
and site visits 

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

Potentially affected 
households, 
representatives of 
local authorities 

LISC, PMU Public 
satisfaction 
survey 

Once for physical 
cultural resources 
(PCR)  

Public satisfaction with 
EMP implementation; 
comments and 
suggestions 

Potentially affected 
households, 
representatives of 
local authorities 

 
C. Public consultation results 

Public consultation results are presented in Tables 31 and 32 below. In general, all parties 
support the subproject implementation. The subproject is implemented in low population density 
and upgrading of new road will be conducted on the planned route; dredging activities are only 
local at heavy deposition points but not all canal; there is no displaced household and 
insignificant land acquisition area, therefore, all local people support the subproject. 

Table31. Main issues and information from local authorities 

Main issues Information from local authorities 

Forest in the subproject 
area 

Quang Tri DARD: There is no natural forest in the subproject districts that 
is vulnerable to subproject activities 

Biodiversity in the Quang Tri DONRE: There is no protected area in the subproject and its 
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subproject area vicinity. 

Table32. Main environmental concerns from community consultations 

Communes Issues of discussions Suggestions of community Feedback from PMU 

Trieu Trung, 
Trieu Son, 
Trieu Tai and 
Trieu Trach 
communes 
 

Building and upgrading 
the following drainage 
items: 
(1) Main north canal 
(2) Canal T10B  
(3) Canal 2B 
(4) Canal 3B 
- The main discussions 
relate to how the 
construction of the 
dredging and upgrading 
items of the canals will 
affect the air 
environment, waste and 
business activities of 
people and mitigation 
measures? 
- How is the current 
status of local transport 
and agricultural 
cultivation? 
- What construction 
impacts affect activities of 
local people? 

- Most people support the 
subproject implementation 
and expect it will complete 
soon for operation. 
- People request the PMU 
to take measures to 
ensure uninterrupted traffic 
during construction. 
- Prohibit littering waste 
into drainage canals and 
encroachment of canals for 
cultivation; 
- The construction does 
not affect the activities of 
people. 

 

- The Consultant Units and 
the PMU explained to the 
people in the subproject area 
that this is temporary 
disruption and negative 
impacts on the environment 
can be prevented and 
minimized. 
  - The PPMU will request the 
Contractors to carry out the 
construction method that 
completing the works section 
by section to not affect local 
people and extend the 
construction time. At the 
same time there shall be plan 
to shield the works, material 
and equipment, and arrange 
warning signs at the 
construction sites. 

 

Hai Ba, Hai 
Que Hai Vinh 
communes 

New construction of the 
following items: 
(1) Co Ha canal 
(2) Road T1, Road T2, 
Road T2-1 
(3) Dong Quan Bridge 
- There are impacts on 
the surrounding 
environment due to the 
construction process 
- Limit the local traffic on 
both ends of bridge 
during the construction. 
 

- Most people support the 
subproject implementation 
and expect it will complete 
soon for operation. 
- People request the PMU 
to take measures to 
ensure uninterrupted traffic 
during construction. 
- Prohibit littering waste 
into drainage canals. 
- The construction of Dong 
Quan bridge does not 
affect the activities of 
people. 
 - During the dredging 
canals, sludge to be 
transported must be paid 
attention to limit odor and 
dirty water spilled during 
transport. 
- It is necessary to use 
specialized vehicles to 
transport sludge from 
dredging Co Ha canal. 

- The Consultant Units and 
the PMU explained to the 
people in the subproject area 
that this is temporary 
disruption and negative 
impacts on the environment 
can be prevented and 
minimized. 
- The PPMU will request the 
Contractors to carry out the 
construction method that 
completing the works section 
by section to not affect local 
people and extend the 
construction time. At the 
same time, there must be 
waste bins and rules at the 
construction sites. 
- The contractor will build 
temporary bridge to ensure 
traffic during the construction 
of Dong Quan bridge. 

Hai Duong and 
Hai Thanh 
communes, 

Building and upgrading 
the following items: 
(1) Road T3 
(2) Dong Duong and 
DienKhanh bridges; 

- Most people support the 
subproject implementation 
and expect it will complete 
soon for operation. 
- People’s opinions are 

- The Consultant Units and 
the PMU explained to the 
people in the subproject area 
that this is temporary 
disruption and negative 
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Communes Issues of discussions Suggestions of community Feedback from PMU 

(3) Upgrading Tan Vinh 
Dinh and Cuu Vinh Dinh 
canals. 
- How are the impacts 
from construction items 
to the air environment, 
waste and business 
activities of people and 
mitigation measures? 
- The canal dredging and 
temporary sludge 
gathering will cause odor; 
and the road 
constructionwill affect the 
air and make noise; 
- Measures to minimize 
impacts from odor during 
the dredging. 

around the construction 
issues on the road that will 
affect the air quality and 
interrupt business 
operations. 
- During the dredging 
canals, sludge to be 
transported must be paid 
attention to limit odor and 
dirty water spilled during 
transport. 
- It is necessary to use 
specialized vehicles to 
transport sludge from 
canal. 

impacts on the environment 
can be prevented and 
minimized. - When the 
subproject comes into 
operation, the City People's 
Committee will take security 
measures in the community 
living area. 
- The PPMU will request the 
Contractors to carry out the 
construction method that 
completing the works section 
by section to not affect local 
people and extend the 
construction time. 
- After being dredged, the 
sludge will be transported 
away by the Urban 
Environment Cooperative, 
treated and buried or used to 
plant trees at local planned 
disposal sites immediately. 

The environmental assessment process under the SPS 2009 requires the disclosure of the IEE. 
The IEE, including the EMP will be displayed at the PPC, CPCs office and on the ADB website. 
Quang Tri PMU will be responsible for IEE translation into Vietnamese and disseminationin 09 
project communes of Trieu Phong and Hai Lang districts.
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VIII. GRIEVANCE REDRESS 
MECHANISM 

A. Purpose of the mechanism 

During the subproject preparation, local people will be informed of subproject scope, socio-
environmental impacts. Negative impacts of socio-environmental nature or resettlement may 
occur in the construction and operation phases. Any comments/feedbacks of local people, 
especially affected people, will be redressed promptly and transparently in accordance with the 
regulations. The grievance redress mechanism for alllevels is classified and responsibilities of 
stakeholders, accessed through the Commune People's Committees or directly to the PMU by 
project signboards with detailed contact information (telephone number), are located in 
designated locations. In fact, complainants may also contact the contractors directly. The PMU 
may request the DoNRE to assist in the technical assessment of complaints relating to 
environmental impacts (e.g, emissions of vehicles, dust, noise, vibration) as required. 

B. Grievance redress process 

Stage 1: If a household or individual has any complaint, they can submit in written or verbal 
statements to the representative of their CPC - Community monitoring board (usually the Vice 
Chairman of the commune/town). The CPC will work with the PMU to solve complaints and a 
representative of PMU will respond in written form to the complainant. The CPC will meet in 
person with the aggrieved affected people and will have 30 days and as maximum as 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.  

Stage 2: If after 30 days or 45 days (in remote areas), an aggrieved affected people does not 
receive feedback 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 as maximum as 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. 

Stage 3: If after 30 days or 45 days (in remote areas), an aggrieved affected household does 
not receive any feedback 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 as maximum as 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. 

Stage 4: If all efforts to resolve disputes using the grievance redress procedure remain 
unresolved or unsatisfactory, after a period of thirty days, complainants have the right to bring 
the cases to the Court of law for adjudication. The decisions of the Court are compulsory for all 
parties. 

The organization chart of the Grievance Redress Mechanism is described below. 
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Step 1 

Step 2 

If complaint is not resolved within 30 
days (60 days in case of remote 
area) 
 

 

If complaint is not resolved within 30 
days (45 in case of remote area) 

Complaints from AHs or APs 

CPC/PMU 

DPC 

    PPC  

Court 

Step 3 

Step 4 

If complaint is not resolved within 
30 days, or as maximum as 70 
days 
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IX. ENVIRONMENTAL 
MANAGEMENT PLAN 

A. Implementation Arrangement 

Quang Tri PMU will recruit an Environmental Safeguard Specialist (ESS) under the Loan 
Implementation Consultant (LIC) to support the implementation of the subproject in Quang Tri 
province. The ESS will support the PMU to update the Environmental Management Plan and 
monitor the compliance of contractors during the construction process. The ESS will also be 
responsible for training and capacity building on EMP implementation. 

The PMU will recruit a Construction Supervision Consultant (CSC) to monitor and supervise the 
subproject in general as well as the environment in particular. The CSC shall ensure that 
contractors comply with the regulations in the EMP of the subproject. 

Table33. Responsibilities for EMP implementation 

Agencies Responsibilities 

Quang Tri Provincial 
People's Committee 
(PPC) is the Executive 
Agency (EA) of the 
subproject 
 

• Be responsible for overall EMP implementationand submit environmental 
monitoring report to ADB. 

• Establish a Project Steering Committee (PSC) to support the subproject 
implementation (provision of policies and technical guidelines). Participants to 
the PSC are key personnel from the concerned departments and agencies as 
the DOC, DOT, DOF, DoNRE and the CPCs. 

PMU – Quang Tri DPI • Ensure that the EMP regulations are strictly complied during the various 
subproject phases (design/pre-construction, construction and operation) to 
mitigate environmental impacts to acceptable levels.  

• Monitor the implementation of the EMP (mitigation and monitoring measures) 
with the assistance from the CSC and the ESS.  

• Ensure that the subproject implementation complies with the Government’s 
environmental policies and the ADB's Safeguard Policy Statement (SPS 
2009). 

• For the duration of the subproject, commit to allocate full-time environmental 
staff to oversee the implementation of the EMP. 

• Ensure that the environmental protection and mitigation measures in the EMP 
are incorporated in the detailed design.  

• Update the EMP to reflect any changes in the subproject scope or any arising 
impacts, with the support of the ESS. 

• Obtain necessary environmental approval(s)/permits from the DONRE prior to 
the award of civil works contracts.  

• Include the updated Environmental Management Plan in the Bidding 
Documents for the packages of construction works. 

• Establish an environmental grievance redress mechanism, as described in the 
IEE, to receive and resolve affected peoples' concerns, complaints, and 
grievances about the subproject's environmental performance. 

• Prepare semi-annual environmental monitoring reports to the ADB, with the 
support of the ESS. 

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

Environmental 
Safeguard Officer 
(ESO)  

• Support the PMU staff for the EMP implementation. 

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

Environmental 
Safeguard Specialist 
(ESS)  

• Update the EMP to match with the actual situation and changed design or 
subproject scope or any subprisingly risen impacts. 

• Ensure that environmental protection and mitigation measures identified in the 
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Agencies Responsibilities 

EMP for design stage are included in the detailed design; 

• Support the PMU and ensure that all requirements on environmental 
protection and mitigation measures from the IEE and the EMP are included in 
bidding documents and contracts.  

• In the detailed design phase, baseline data collection is required (as identified 
in EMP). 

• In the detailed design phase, develop construction methods (Waste treatment 
plans) as described in the IEE/EMP. 

• Perform all assigned tasks as required in EMP. 

• Work with the PMU to perform any additional environmental assessment 
before construction as required in the EMP (e.g. prepare new/additional 
environmental assessments in case alignment change can pose potential 
impacts outside of prepared IEE scope). 

• Provide the PMU capacity building programs as described in the IEE and the 
EMP. 

• Work with national and international environmental specialists to ensure that 
environmental management plans are strictly complied. Through these 
specialists, the ESS will: (i) strictly implement ESS’s tasks in timely manner as 
regulated in the EMP, (ii) provide the PMU with environmental training in 
accordance with the IEE/EMP, (iii) provide the workers with regulations on 
Environmental Management Plan, (iv) regularly monitor implementation of the 
CEMP, (v) do field survey of groundwater/surface water quality, dust, noise in 
accordance with the EMP; (vi) prepare baseline environmental reports and 
semi-annual environmental monitoring reports, as defined in the EMP, for 
submission to ADB. 

Construction 
Supervision 
Consultant (CSC) 

• Provide the ESS relevant information as well as full access to the subproject 
site and all project-related facilities (such as construction yards, workers' 
camps, borrow and quarry areas, crushing plants, concrete mixing plants, etc.) 
to monitor contractors' implementation of the subproject EMP, assess 
environmental impacts resulting from on-going site works and operation 
related facilities, undertake environmental effects monitoring and orientation of 
workers on EMP implementation. 

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

• Educate workers about the implementation of EMP and safety and health 
procedures. 

• Prepare records on occupational accidents, diseases and incidents and 
submit to the PMU. 

• Apart from regular progress report for submission to PMU, prepare reports on 
the status of the contractor’s implementation of the EMP and health, safety 
issues. 

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

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

• Implement additional environmental mitigation measures, as necessary. 

Quang Tri DOT, 
DARD 

• Responsible for operation and maintenance of subproject road and canal. 

• Implement the EMP monitoring during operation phase. 

Quang Tri DoNRE • Review and approve EIA reports at the Government’s request;  

• Monitor subproject’s environmental activities based on its tasks and 
responsibilities. 

The organizational structure of the EMP is presented in the figure below: 

Figure 6: Organizational structure of EMP implementation  
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B. Mitigation measures 

Potential environmental impacts and mitigation measures are presented in the following Table. 
The table also presents responsibilities and timeframe/schedule for implementation of mitigation 
measures and monitoring. 

The following table indicates that most mitigation activities in the pre-construction phase will be 
conducted by the ESS, while in the construction time, measures shall be primarily implemented 
by the contractors. In the operation phase, the DOT shall undertake environmental monitoring 
and mitigation. To ensure the efficiency of implementation, the EMP will be integrated into 
bidding documents and civil contracts. The contractors’ compliance with regulations in the 
contracts and technical parameters on environment will be regularly monitored by the PMU with 
the support of the CSC and the results will be annually reported to the ADB.
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Table34. Environmental Mitigation Plan 

Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

Design and pre-construction phase 

1. Land 
acquisition and 
resettlement 

Control impacts of 
land acquisition-
resettlement 

Monitor procedures of compensation payment in 
compliance with the land acquisition and resettlement 
monitoring report 

ESS & RS Pre-
constructio
n phase 

No application Included in contract 
with ESS & RS 

2. UXO Avoid incidents 
caused by any 
types of UXO. 

1. Coordinate with the relevant agencies at the design 
stage to determine if explosives are a threat to the 
construction. 

2. Based on the survey, engage an authorized 
companyto clear the UXO when UXO is found. 

3. Ensure that the contractors shall only commence 
site works after the UXO clearing company has 
certified that the subproject areas are free of UXO. 

ESS Pre-
constructio
n phase 

No application Included in contract 
with ESS 

3. Flood resilient 
bridge design  

Ensure adequate 
clearance for 
extreme flood 
events 

Designs to take into account maximum flood levels Design 
consultant 

Before 
bidding 
(detailed 
design 
phase) 

River crossings Included in design 
cost 

4. Road safety Discourage unsafe 
driving on the 
improved road 

Provide safety features such as signboards, speed 
humps to encourage safe driving. 

Design 
consultant 

Before 
bidding 
(detailed 
design 
phase) 

At the construction 
sites of Dong 
Quan bridge (on 
Co Ha drainage 
canal); Don Que 
Bridge and 
DienKhanh Bridge 
(on Tan Vinh Dinh 
River, section 1), 
and Dong Duong 
Bridge (on Tan 
Vinh Dinh River, 
section 2). 

Included in design 
cost 

Construction phase 

1. Impacts on 
the air 
environment 
due to dust and 
emissions from 
construction 
activities 

Minimize negative 
impacts from 
noise, dust and 
vibration during 
construction period 

1. Vehicles must be registered for periodic inspections 
of emission gas and certified as: "Certificate 
ofconformity with standard from quality, technical 
safety and environmental protection inspection" 
according to Decision No.35/2005/QD-BGTVT; 

2. Conduct watering to control dust at least 03 times a 
day: morning, noon, and afternoon in dry weather 
with temperatures above 25 Celsius degree or in 

CPCs; 
contractors 

During 
constructio
n phase 

Along subproject 
route, drainage 
system; 
workers’camps 

Included in 
contractors’ 
contracts 
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Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

windy environment. Avoid excessive watering 
leading to muddy; 

3. Reserves of soil and material must be shielded 
against wind and erosion and wind directions and 
sensitive positions must be considered (as 
described as in Table 25); 

4. Workers are equipped with dust-proof tools (masks) 
at construction sites with high levels of dust and 
smoke; 

5. Do not burn waste or construction material at 
construction sites; 

6. Only use means of transport with valid registration; 
7. Clean up excess construction material and waste. 

Arrange personnel to collect and clean upmaterial 
and waste to the designated place at the end of 
each day or at the end of a shift; 

8. Do not arrange supplies/sand and stones on trucks 
into too high piles as this may lead to leaks on roads 
during transport. Trucks carrying waste and large 
quantities of material must be covered securely 
before leaving construction sites or quarries and 
borrow pits, in order to limit leaks on roads during 
transport; 

9. In where there is gathering of temporary supplies 
and garbage dumps with a volume of about 20 m3, it 
must be barricaded or covered to avoid dust 
dispersal; 

10. Transport waste from construction sites to 
designated locations for reuse or to disposal sites as 
soon as possible; 

11. Do not let vehicles and machinery run idle for more 
than 5 minutes; 

12. Avoid preparation of construction material, i.e. 
concrete mixing near residential areas or other 
sensitive works like pagodas, schools, clinics etc.; 

13. Trucks used to transport construction material and 
wastes must be cleaned periodically. 

2. Impact on 
water quality in 
the canals and 
rivers due to 
stormwater 

Limit impacts of 
leaching soil, 
waste, construction 
material due to 
rainwater runoff 

1. Contractors must take measures for settling 
contaminants such as the system of drainage 
ditches and temporary manholes to avoid affecting 
the surface water environment in the region; 

2. Thoroughly collect all spilled material on 

CPCs; 
contractors 

During 
constructio
n phase 

Along main canals 
and roads in 
residential areas 
of Trieu Trung, 
Trieu Son, Trieu 

Included in 
contractors’ 
contracts 
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Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

runoff through 
the construction 
sites 

into surface water 
sources 

construction sites and waste oil of vehicles and 
machinery during construction. 

3. Plan for construction work during the dry season. 

Tai, Trieu Trach 
communes (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong and Hai 
Thanh communes 
(Hai Lang district): 
The drainage 
canal routes 
(North maincanal, 
T2B, T3B, T10B, 
Co Ha) and Tan 
Vinh Dinh and 
Cuu Vinh Dinh 
drainage canals 

3. Impacts on 
the water quality 
of canals and 
rivers in the 
subproject area 
due to 
wastewater 

Minimize impacts 
from domestic 
wastewater and 
construction 
activities to prevent 
potential impacts 
on surface water 
quality due to 
subproject 
activities 

1. Contractors must be responsible for complying with 
the lawsof Vietnam regarding discharge of 
wastewater into water sources; 

2. Employ local labor to limit waste and domestic 
waste generation; 

3. Toilets must be built with septic tanks for waste 
water treatment before being discharged into the 
environment. Use portable toilets with 3-
compartment septic tanks in the construction sites 
of main work-items like roads. Wastewater from 
toilets as well as kitchens, bathrooms, sinks, etc. on 
sites must be collected into a simple septic tank 
system for preliminary treatment or must be 
discharged into the general drainage system of the 
area. Direct discharge into any surface water 
source in the area is not permitted; 

4. Wastewater containing pollutants from buildings 
that exceed National Technical Standards must be 
collected and treated by licensed waste collection 
and treatment units; 

5. Dredge canals around workers' camps every week; 
6. In the pre-construction phase, all licenses or 

certificates required for wastewater treatment/or 
wastewater treatment contracts must be concluded; 

7. When the construction is completed, wastewater 
and septic tanks must be demolished or sealed 

CPCs; 
contractors 

During 
constructio
n phase 

The drainage 
canal routes 
(North maincanal, 
T2B, T3B, T10B, 
Co Ha) and Tan 
Vinh Dinh and 
Cuu Vinh Dinh 
drainage canals in 
09 communes 
(Trieu Trung, 
Trieu Son, Trieu 
Tai, Trieu Trach - 
Trieu Phong 
district; and Hai 
Ba; Hai Que, Hai 
Vinh, Hai Duong, 
Hai Thanh (Hai 
Lang district) 
 

Included in 
contractors’ 
contracts 
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Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

safely and effectively. 

4. Improper 
disposal of solid 
waste, 
excavated soil 
and construction 
spoilsthat 
impact soil and 
water quality 

Minimize negative 
impacts during 
storage and 
transportation such 
as impacts on 
population and 
traffic when 
erosion and 
spillage occurs at 
storage locations 
near residential 
areas and existing 
roads; water 
pollution by 
suspended solids 
in case of being 
discharged or 
spilled into water 
sources of canals 
and Vinh Dinh river 
in the project area. 

1. Prior to the construction, a solid waste control 
procedure (storage, provision of dustbins, site 
cleanup plans, dustbins cleanup plans, etc.) must 
be prepared by the contractors, and the contractors 
must carefully monitorit throughout the construction 
process; 

2. Prior to the construction, all necessary permits or 
certificates for waste disposal must be completed; 

3. Solid waste may be temporarily stored at site in 
areas designated by the relevant construction 
supervision consultant and local authorities before 
being collected and treated by competent waste 
collection companies; 

4. Waste dustbins must be covered, leak-proofing, 
resistant to rains and sun and resisting stench; 

5. The contractors must dispose of demolished solid 
waste or stone bricks which are not treated at 
construction sites at designated sites and are pre-
approved by the construction supervision consultant 
and included in the solid waste treatment plans. Any 
situation that the contractorstreat waste and 
materialin sensitive environmental areas, natural 
ecological areas or canals, rivers and streams is not 
acceptable; 

6. Place dustbins in workers' camps. Temporary 
collection and classification of domestic waste 
separately should be implemented. Provide 
watertight dustbins with lids to avoid odors and 
leakage, attracting flies, mice and other diseases. 
Periodically collect and transport waste to landfill as 
regulated; 

7. Soil surface used for concrete mixing must be 
waterproof. The collection of cement-containing 
waste and wastewater must be through drainage 
canals with settling holes at construction sites 
before wastewater is discharged into rivers/canals; 

8. Components that are possibly reused or recycled 
from construction waste before transporting them to 
landfill must be implemented; 

9. Weathered soil, wood and bricks can be reused for 
useful purposes.Soil can be used for leveling. Wood 

Contractors  During 
constructio
n phase 

Along main canals 
and construction 
roads, and in 
residential areas 
in the communes: 
Trieu Trung, Trieu 
Son, Trieu Tai, 
Trieu Trach (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong and Hai 
Thanh (Hai Lang 
district). 

Included in 
contractors’ 
contracts 
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Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

scraps can be used for cooking. Iron, steel, 
packages and other types of material can be 
recycled and delivered or sold to scrap collection 
facilities; 

10. The collection and disposal of waste and cleanup of 
construction sites must be carried out at the end of 
each day or at the end of each shift and transport 
waste out of the construction sites as soon as 
possible. In the case of temporary storage of 
dredged sludge, necessary measures should be 
taken to control contamination, i.e. leaving waste in 
closed containers, covered with lids, in fenced 
areas, etc. accompanied by warning signs. 

5. Impact on soil 
environment 
and water 
environment 
due to 
hazardous 
waste 

Implement 
hazardous waste 
management plan 

1. The temporary collection, storage and 
transportation of all hazardous wastes for disposal 
(grease, oil, organic solvents, chemicals, oil paints, 
etc.) must comply with Circular No.36/2015/TT-
BTNMT on waste risk management; 

2. Collect and temporarily store used oil and grease 
separately in specialized containers, placed in a 
safe and ventilated areas with impermeable roof 
floors, at absolute safe distance from sources of 
fire. Contract with grease/oil 
suppliers/manufacturers for delivery at site; 

3. Any type of chemical waste will be disposed and 
pre-approved at a landfill and in accordance with 
local legal requirements and regulations. The 
contractors must have certificates of handling of 
necessary chemical waste; 

4. The disposal of hazardous substances must be 
handled by the workers who passed through special 
training and have certificates for hazardous waste 
handling; 

5. Used oil and grease will be taken out of the sites 
and sold to a previously approved oil and grease 
recycling and purchasing facilities; 

6. Oil, lubricant, detergents, etc. generated from the 
maintenance of motor vehicles and machinery will 
be collected in containers, taken out of the 
construction sites by competent companies to treat 
them at the pre-approved hazardous waste disposal 
sites; 

Contractors  During 
constructio
n phase 

All construction 
sites along the 
main canals and 
construction roads 
in the communes: 
Trieu Trung, Trieu 
Son, Trieu Tai, 
Trieu Trach (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong, Hai Thanh 
(Hai Lang district); 
material yard and 
temporary 
dumping sites. 

Included in 
contractors’ 
contracts 
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Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

7. Used oil or contaminated oil-containing material are 
carefully stored to avoid leakage or impact on 
workers; 

8. Appropriate training and communication programs 
should be prepared and organized for workers so 
that they can identify and respond promptly to 
hazardous chemicals at work; 

9. Prepare and implement remedial actionswhen there 
is an accidental case of oil leakage. In this case, a 
contractor must submit a report that clearly explains 
the causes of the oil spill, consequences/damages, 
and proposed remedial actions. 

6.ExccededNois
e andvibration 

Minimize negative 
impacts from 
noise, dust, 
vibration during 
construction phase 

1. Construction vehicles and machines used for the 
subproject must be guaranteed passing the 
Register's inspections. Do not use obsolete vehicles 
and machinery that are likely noisyduring 
transportation and construction; 

2. Do not mobilize too many vehicles and machines 
into one location at the same time, during the 
working time, which will reduce resonance noise 
affecting workers; 

3. The use of air horns for transport means in 
residential areas and streets in material transport 
route are prohibited; 

4. Regular maintenance and inspection of construction 
means, replacement of actuated parts, installation 
and maintenance of silencers must be ensured in 
accordance with the standards andregulations 
about noise and always make sure they work well; 

5. Do not construct, transport raw material or use 
noisy equipment like drilling machines, excavators, 
concrete-piledriving machines from 21 PM to 6 AM 
and from 11-13 PM; 

6. Check the noise level of transport and machinery 
means during construction, if the noise level is 
greater than the permitted limit, silencers must be 
installed. 

7. For construction sites near residential areas, the 
Project Owner shall apply the following specific 
mitigation measures: 
+ Build temporary barriers separating the 
construction sites from the areas adjacent to 

Contractors During 
constructio
n phase 

All construction 
sites along the 
main canals and 
construction roads 
in the communes: 
Trieu Trung, Trieu 
Son, Trieu Tai, 
Trieu Trach (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong, Hai Thanh 
(Hai Lang district). 

Included in 
contractors’ 
contracts 
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issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

residential areas; fencesare corrugated iron, iron 
frame to minimize noise and dust; 
+ Install silencers for loud noise equipment such as 
excavators, tampers, bulldozers, vibrating 
compactors etc.A noise reduction device (silencers) 
is a set of rubber covers mounted on construction 
machines. The covers will absorb noise from the 
device, and the rubber material can withstand 
impacts during operation; 
+ Do not use noisy equipment at the same time at 
construction sites near residential areas. 

8. The contractors must submit documents proving 
that all equipment and machinery are 
inspected/calibrated to meet the vibration 
requirements in accordance with the National 
Technical Regulation on Vibration - QCVN 27: 
2010/BTNMT of Vietnam; 

10. The contractors must take pictures of the current 
status of structures around the construction sites, 
especially in the areas as fences, gates or houses 
of sensitive objects. Any damages to existing 
structures due to vibration during construction must 
be remedied by the contractor's own cost. The 
status of sensitive objects should be photographed 
(please see Table 25) before the construction 
starts; 

11. Activities that generate noise and vibration should 
not be done before 5 am and after 10 pm daily in 
the areas adjacent to local community. 

7. Impacts by 
the influx of 
construction 
workerson 
social 
disturbance 

Limit certain 
disturbances to the 
project area 

1. Prioritize the use of local labor force when they fully 
meet the requirements; 

2. Coordinate with local authorities to declare 
temporary residence for construction workers from 
other places; 

3. Disseminate local regulations on order and security, 
culture, habits and customs of local people; 

4. Workers are strictly prohibited: alcoholic drinks 
during working time; quarrel and fight; gambling, 
involving social evils as drugs and prostitution; and 
littering waste; 

5. The contractors coordinate with local health 
authorities to organize disease control plans for 

Contractors During 
constructio
n phase 

All construction 
sites along the 
main canals and 
construction roads 
in the communes: 
Trieu Trung, Trieu 
Son, Trieu Tai, 
Trieu Trach (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong, Hai Thanh 
(Hai Lang district). 

Included in 
contractors’ 
contracts 
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Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

workers; 
6. Project owners and contractors work together with 

local authorities to prevent against social 
evils;conduct propaganda campaigns for workers 
and the community on the above issues and social 
evils;contact local organizations to ensure 
monitoring; establish a general complaint settlement 
system to the community in the subproject area; 

7. Appoint part-time officers who are regularly present 
at the construction sitesto receive feedback from 
the community;promptly remedy complaints or 
reactions from the community due to construction-
related environmental issues; 

8. The construction process must not absolutely 
encroach outside the scope of works without the 
consent of the community and local authorities. 

8. Impacts to 
local traffic and 
other 
infrastructure 
works 

Minimize traffic 
disorder and 
safety; formulate 
temporary 
drainage plan for 
drainage and intra-
field irrigation 
canals 

1. Develop a plan that provides the times of traffic 
vehicles to avoid peak hours. The contractors will 
also coordinate with local traffic management 
agencies to implement appropriate traffic diversion 
plans to avoid traffic congestion due to the 
subproject construction for people and material 
transport schedule; 

2. The contractors will also install visible sign boards 
at night and assignworkers standing waving flags to 
warn of dangers. There are emergency plans in 
case of incidents; 

3. Installspeed signboards to limitoverload of vehicles 
transporting material on roads to the construction 
sites; 

4.  Restore any affected or damaged roads before 
completing the works; 

5. Ensure no damage to structure/properties adjacent 
to construction zone 

6. Provide sign boards to inform nature and duration of 
construction works and contact numbers for 
concerns/complaints 

7. For the old irrigation system, the contractors will 
build temporary canals to serve the production of 
local people without being uninterrupted. 

Contractors During 
constructio
n phase 

- All construction 
sites along main 
canals and 
construction roads 
of Trieu Trung, 
Trieu Son, Trieu 
Tai, Trieu Trach 
communes (Trieu 
Phong district); 
and Hai Ba, Hai 
Que, Hai Vinh, Hai 
Duong and Hai 
Thanh (Hai Lang 
district); 
- Old irrigation 
canals belongs to 
the villages: 
Phuong Lang, Co 
Luy (Hai Ba 
commune) and 
DienKhanh village 
(Hai Duong 
commune). 

Included in 
contractors’ 
contracts 

9. Health and 
safety risks for 

Ensure safety for 
workers and local 

1. Conduct training for workers on safety, including 
roles and responsibilities, and safety and sanitation 

Contractors During 
constructio

All construction 
sites 

Included in 
contractors’ 
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Proposed mitigation measures 
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workers and 
local 
communities/loc
al people 

people practices; 
2. Set up rules at work and camps, provide and 

request workers usePPE- appropriate clothing, 
shoes, helmets, gloves and ear protection 
equipment; 

3. Ensure that vehicle drivers and machineoperators 
are trained and licensed; 

4. Ensure that all excavation sites are fenced with sign 
boards and markers; 

5. Assign responsibility to supervisors to ensure that 
all safety rules are monitored at all times. 

6. The subproject will pay attention to the comments 
and complaints of people and authorities about 
safety. 

n phase contracts 

10. Impacts on 
Environmental 
sanitation and 
community 
health 

Ensure 
Construction 
camps and 
workers’ camps 
environmental 
sanitation and 
avoid conflict with 
local people; 
Control of 
infectious 
diseases.  

1. The locations of worker camps and construction 
sheds shall be arranged at least 500 m from 
residential areas and there must be consent of the 
local community; these establishments must be 
approved and managed by the ESS to minimize 
impacts. 

2. Hire and train as many local workers as possible. 
3. Provide adequate camps for workers and arrange 

sanitary cooking areas. 
4. Install portable toilets (or at least latrines in remote 

areas); forbidindiscriminate defecation. Sanitary 
appliances mustbe kept clean. 

5. Arrange private toilets and private bath areas with 
enough water for male and female workers. 

6. Empty borrow pits and natural sediments with pre-
installed waterproof linings will be used to remove 
the cleaned asphalt, then cover the soil. This will 
help check the potential contamination of 
groundwater. 

7. Foods should be supplied from nearby farms as 
much as possible; prohibit supply of forest meat to 
prevent poaching. 

8. Campsite after use will be cleaned up till the local 
community satisfaction. 

9. Solid waste and liquid waste will be managed in 
accordance with the Waste Management Plan. 

10. All waste must be collected and gathered at the 
disposal sites approved by local authorities or 

Contractors During 
constructio
n phase 

All construction 
sites and workers' 
camps 

Included in 
contractors’ 
contracts 
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Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
Times Locations Cost 

contracted with a functional unit like URENCO. 
11. Land used for camps will be restored to their 

possible initial condition and these areas will be 
planted with appropriate trees/shrubs as soon as 
possible after being cleaned. 

12. Register temporary residence for workers with local 
police. 

11.Contaminatio
n of surface 
water and 
impact on water 
flow in the 
bridge 
construction 
area 

Take measures to 
limit impacts on 
surface flows and 
increase turbidity in 
canals and rivers. 

1. To limit impacts on thewater flow of Tan Vinh Dinh 
river, the construction units will install cofferdams; 
Besides, the construction in dry season is taken into 
account to minimize impacts; 

2. The construction units will inform people living along 
canals and rivers about construction plans, so that 
people will not use boat transportation in these 
periods. At the same time, the construction units 
install sign boards at construction sites at the two 
ends of the river junction. 

contractors During 
constructio
n phase 

At the construction 
sites of Dong 
Quan bridge (on 
Co Ha drainage 
canal); Don Que 
Bridge and 
DienKhanh Bridge 
(on Tan Vinh Dinh 
River, section 1), 
and Dong Duong 
Bridge (on Tan 
Vinh Dinh River, 
section 2). 

Included in 
contractors’ 
contracts 

12. Impacts due 
to generation of 
dredging 
sludgeand its 
disposal on 
aquatic 
environment, 
surface water 
quality and 
odors 

Implement manage 
plansfor dredging 
drainage canals 

1. Sludge from the dredging of drainage canals is 
gathered in vacant land around construction sites, 
which is covered with geotextiles to limit the 
leakage of sludge water. Sludge water is drained 
into settling holes which are lined with HDPE for 
collection and treatment; 

2. Spray the deodorant EM (Effective 
MicroOrganisms) daily. The deodorant can remove 
odor caused by H2S and Mercaptan. Construction 
workers will be equipped with masks, boots, gloves 
when working/exposing to this waste source; 

3. It is strictly forbidden to dump dredged sludge 
improperly. The dredged sludge must be disposed 
in the disposal sites, approved by local authorities 
and PMU.  

4. In case of excavated soil and dredging sediment 
with good quality, suitable for refilling garden, the 
agreement should be documented with the local 
authorities and households. 

5. Management of sludge transport: Sludge from 
dredging of drainage canals is transported on 
roads, and treated and buried at local disposal 

contractors During 
constructio
n phase 

At the local 
congestion 
locations along 
the north main 
canal, T2B, T3B, 
T10B, Cuu Vinh 
Dinh section 1 and 
section 2, Tan 
Vinh Dinh section 
1 and section 2. 

Included in 
contractors’ 
contracts 
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sitesin the project area. Sludgecollection process: 
Depending on the terrain of roads, sludge will be 
collected by hand or by machine. (i) Mechanical 
method: Sludge after dredging is collected directly 
by specialized carts;and (ii) Manual method: 
Dredged sludge will be used by workers by small 
carts to collect and transport to specialized trucks. 
The transport process ensures the requirements of 
environmental protection and avoids sludge 
leakage. Trucks carrying sludge must be carefully 
shielded. All trucks carrying sludge should not 
exceed the tonnage or overloaded and suitable for 
truck bodies. 

13. Loss or 
interruption of 
utilities and 
services such as 
water and 
electricity supply 

Implement 
management plans 
on power supply 
and utility services 
disruption 

1. Develop a detailed plan of dates and places that 
utilities and services will be ceased. 

2. Obtain permissionsfrom local authorities and people 
in the use of transportation routes and other public 
facilities. 

3. Contact the local service and utility providersto 
identify emergency response plans in case of 
incidents. 

4. Record the status of existing roads and 
infrastructure before construction and compensate 
for damages, if any. 

5. Contact the affected community to inform plansthat 
utility services are interrupted. 

6. Try to arrange all cases of interruption of utility 
services during thelow demand periods like in the 
period from 24:00 to 06:00 am. 

7. All public utilitiesmust be restored to their initial 
state before the construction is completed. 

8. Implementation of the Resettlement Action Plan 
related to the community affected by the 
discontinuation of utility services. 

contractors During 
constructio
n phase 

All construction 
sites 

Included in 
contractors’ 
contracts 

14. Damage to 
assets or 
cultural values, 
chance findings 

Construction of 
works & accidental 
finding plans 

1. The accidental detection of cultural values and 
cultural relics should be done by the contractors in 
accordance with the procedure. The site 
supervisors must follow up to detect these values. 

2. When there is such anaccidental detection of a 
cultural value, all works must be stopped 
immediately to determine if it is valuable. Quang Tri 
DSCT is notified by phone to take further action if it 

contractors During 
constructio
n phase 

All construction 
sites 

Included in 
contractors’ 
contracts 



 

Page | 74 

Environmental 
issues 

Objectives 

Impact mitigation 

Proposed mitigation measures 
Responsib

ilities 
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is found to be valuable. 
3. Construction activities at the locations where a 

cultural value is discovered are allowed to be 
resumed upon the consent of Quang Tri DSCT. 

Operation phase 

1. Road safety Minimize traffic 
accidents 

1. Implement campaigns to raise road traffic safety 
awareness for people and other road users on the 
construction road of the subproject; 

2. Install and maintain warning signs and lane-
marking; 

3. Monitor road accidents and implement necessary 
preventive measures (campaign to raise 
awareness, provide appropriate road signboards to 
enhance road traffic safety). 

Quang Tri 
DOT 

During the 
operation 
phase 

Along the 
proposed roads 

During the 
operation phase 

2. The risk of 
changing canal 
shoreline 
structure and 
increasing the 
use of plant 
protection 
chemicals. 

Minimize 
environmental 
pollution and risk of 
landslides 
Minimize the use of 
toxic 
agrochemicals 
(Pesticides) 

1. Ensure that the construction works are in 
accordance with the set design standards; 

2. Arrange construction supervisors, fully and strict 
acceptance of works before handing over to 
localities for operation; 

3. Propagate, remind households to cultivate clean 
agricultural production, do not use plant protection 
chemicals in the banned list like DDT, in particular, 
households have arable land along the canal and 
drainage routes of the subproject. Do not dispose of 
indiscriminately shells, bags, packages containing 
plant protection chemicals after using into canals. 

Local 
authorities 
in 09 
communes: 
Trieu 
Trung, 
Trieu Son, 
Trieu Tai, 
Trieu Trach 
(Trieu 
Phong 
district); 
and Hai Ba, 
Hai Que, 
Hai Vinh, 
Hai Duong, 
Hai Thanh 
(Hai Lang 
district) 

During the 
operation 
phase 

Along the north 
main canal, T2B, 
T3B, T10B, Cuu 
Vinh Dinh section 
1 and section 2, 
Tan Vinh Dinh 
section 1 and 
section 2. 

During the 
operation phase 
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C. Environmental monitoring 

1. Compliance monitoring 

Table35 The following shows the monitoring program for compliance with various EMP 
regulations in the pre-construction, construction and operation processes. ESS needs to 
implement a number of measures in the detailed design phase (for example, incorporating 
environmental design measures into detailed design, updating EMP, etc.) and will be certified by 
the PMU with ADB. During construction, the majority of mitigation measures implemented by 
contractors and CSC and ESS will monitor their environmental performance of implementing 
such measures. Time and frequency of monitoring are also specified in Table35. During 
operation, EMP will be the responsibility of DOT& DARD (Department of Agriculture and Rural 
Development) Quang Tri.Table35 

At the design phase, the PMU shall ensure that the EMP measures for the design stage are 
incorporated in the detailed design. The effective incorporation of the EMP in the civil works 
contracts shall also be ensured by the PMU with the assistance from the ESS and this, along 
with implementation of EMP provisions, shall be audited by the ADB as part of the loan 
conditions. 

Prior to the implementation of the subproject,the IEE and the EMP will be updated and 
amended, as necessary, by the ESS after the detailed designs and contract arrangements. Such 
updating shall be based on any reconfirmation and additional information on the assumptions 
made at this feasibility stage on location scale and expected conditions of the subproject. 

2. Environmental impact monitoring 

Table36Table36 and measures. 
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Table35. Environmental monitoring plan 

Performance and environmental compliance monitoring 

Environment potential impacts Parameters Locations Frequency & verification 
Monitoring 

responsibility  
Monitoring cost 

Design and pre-construction phase 

1. Land acquisition and 
resettlement 

Compensation 
documents 

No application One time before the 
construction commencement 

DPI/ DONRE; PMU Included in the 
operation cost of the 
PMU 

2. Unexploded Ordnance 
Clearance 

Checking documents/ 
certificates 

No application One time before the 
construction commencement 

PMU Included in the 
operation cost of the 
PMU 

3. Flood resilient design of bridges 
over river and stream  

Adequate to handle 
extreme flooding events 

River crossings One time PMU Design cost 

4. Road safety features Include appropriate 
safety features in the 
design 

All route One time PMU Design cost 

Construction phase 

1. Impact on the air environment 
due to dust and emissions from 
construction activities of the 
construction items 

Monitor the 
implementationmitigation 
measures 

Along roads, canals in the 
subproject area; worker 
camp 

Before the construction 
commencement and 
throughout the construction 
phase; part of daily 
construction supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

2.Impacts on canals and rivers due 
to stormwater runoff through the 
construction area 

Monitor the 
implementationmitigation 
measures 

Along main canals and roads 
in residential areas of Trieu 
Trung, Trieu Son, Trieu Tai, 
Trieu Trach communes 
(Trieu Phong district); and 
Hai Ba, Hai Que, Hai Vinh, 
Hai Duong and Hai Thanh 
communes (Hai Lang 
district). 

Twice per week; part of daily 
construction supervision 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

3. Impacts of wastewater on water 
quality of canals and rivers in the 
subproject area 

Monitor the 
implementationmitigation 
measures 

The drainage canal routes 
(North maincanal, T2B, T3B, 
T10B, Co Ha) and Tan Vinh 
Dinh and Cuu Vinh Dinh 
drainage canals in 09 
communes (Trieu Trung, 
Trieu Son, Trieu Tai, Trieu 
Trach - Trieu Phong district; 
and Hai Ba; Hai Que, Hai 
Vinh, Hai Duong, Hai Thanh 
(Hai Lang district). 

Twice per week; part of daily 
construction supervision.  

ESS/ PMU 
 
 
CSC 
 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

4. Impact on the surface water and 
groundwater due to solid waste 
generated on site 

Monitor the 
implementationmitigation 
measures 

Along main canals and 
construction roads, and in 
residential areas in the 

Twice per week; part of daily 
construction supervision.  

ESS/ PMU 
 
 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 
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Performance and environmental compliance monitoring 

Environment potential impacts Parameters Locations Frequency & verification 
Monitoring 

responsibility  
Monitoring cost 

communes: Trieu Trung, 
Trieu Son, Trieu Tai, Trieu 
Trach (Trieu Phong district); 
and Hai Ba, Hai Que, Hai 
Vinh, Hai Duong and Hai 
Thanh (Hai Lang district). 

5. Impact on soil environment and 
water environment due to 
hazardouswaste 

Monitor the 
implementationmitigation 
measures 

All construction sites along 
the main canals and 
construction roads in the 
communes: Trieu Trung, 
Trieu Son, Trieu Tai, Trieu 
Trach (Trieu Phong district); 
and Hai Ba, Hai Que, Hai 
Vinh, Hai Duong, Hai Thanh 
(Hai Lang district); material 
yard and temporary dumping 
sites. 

Twice per week; part of daily 
construction supervision.  

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

6. Noise and vibration Monitor the 
implementation mitigation 
measures; and the 
compliance with the 
Labor Law and Decrees 
and Circulars as required 
by the Government. 

All construction sites along 
the main canals and 
construction roads in the 
communes: Trieu Trung, 
Trieu Son, Trieu Tai, Trieu 
Trach (Trieu Phong district); 
and Hai Ba, Hai Que, Hai 
Vinh, Hai Duong, Hai Thanh 
(Hai Lang district). 

Twice per week; part of daily 
construction supervision.  

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

7. Impacts by the influx of 
construction workers 

Monitor the 
implementationmitigation 
measures 

All construction sites along 
the main canals and 
construction roads in the 
communes: Trieu Trung, 
Trieu Son, Trieu Tai, Trieu 
Trach (Trieu Phong district); 
and Hai Ba, Hai Que, Hai 
Vinh, Hai Duong, Hai Thanh 
(Hai Lang district). 

Before setting up these 
facilities and throughout the 
construction process. Part of 
the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

8. Impacts to local traffic and other 
infrastructure works 

Monitori the 
implementation of 
mitigation measures. 
Determined recovery 
work to comply with the 
requirements 

- All construction sites along 
main canals and construction 
roads of Trieu Trung, Trieu 
Son, Trieu Tai, Trieu Trach 
communes (Trieu Phong 
district); and Hai Ba, Hai 
Que, Hai Vinh, Hai Duong 
and Hai Thanh (Hai Lang 
district); 

Pre-constructionand check 
twice per week 
 
Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 
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Performance and environmental compliance monitoring 

Environment potential impacts Parameters Locations Frequency & verification 
Monitoring 

responsibility  
Monitoring cost 

- Old irrigation canals 
belongs to the villages: 
Phuong Lang, Co Luy (Hai 
Ba commune) and 
DienKhanh village (Hai 
Duong commune). 

9. Health and safety risks for 
workers and local people 

Monitor the 
implementationmitigation 
measures 

All construction sites 
 

Twice per week; part of daily 
construction supervision.  

ESS/ PMU 
 
 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

10. Environmental health and 
sanitation issues at worker camps 
and construction site  

Monitor the 
implementation mitigation 
measures 

All construction sitesand 
worker camp area 

Pre-constructionand check 
twice per week 
 
Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

11. Contamination of surface water 
and impact on water flow in the 
bridge construction area 

Monitor the 
implementation mitigation 
measures 

At the construction sites of 
Dong Quan bridge (on Co Ha 
drainage canal); Don Que 
Bridge and DienKhanh 
Bridge (on Tan Vinh Dinh 
River, section 1), and Dong 
Duong Bridge (on Tan Vinh 
Dinh River, section 2). 

Pre-constructionand check 
twice per week 
 
Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

12. Impacts on the quality of 
surface water and odors due to 
dredging 

Monitor the 
implementation mitigation 
measures 

At the local congestion 
locations along the north 
main canal, T2B, T3B, T10B, 
Cuu Vinh Dinh section 1 and 
section 2, Tan Vinh Dinh 
section 1 and section 2. 

Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

13. Loss or interruption of utilities 
and services such as water and 
electricity supply 

Monitor the 
implementation mitigation 
measures 

All construction sites Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

14. Damage to assets or cultural 
values, by chance findings 

Monitor the 
implementation mitigation 
measures 

All construction sites Part of the daily construction 
supervision. 

ESS/ PMU 
 
CSC 

Included in the 
operation cost of the 
PMU/ ESS/ CSC 

Operation phase 

1. Road safety 
 

Monitor the 
implementation mitigation 
measures 

Along the proposed roads 
Twice per year 

Twice per year Quang Tri DOT Included in the 
operating cost of 
DOT 

2. The risk of changing canal 
shoreline structure and increasing 
proactive production area 
increasing the use of plant 
protection chemicals. 

Monitor the 
implementation mitigation 
measures 

Along the north main canal, 
T2B, T3B, T10B, Cuu Vinh 
Dinh section 1 and section 2, 
Tan Vinh Dinh section 1 and 
section 2. 

Twice per year Local authorities in 
09 communes (in 
Trieu Phongand 
Hai Lang district) 

Included in the local  
operating cost 
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Table36. Environmental impact monitoring 

Environmental Impact Monitoring 

Environment potential 
impacts 

Parameters Locations Frequency & verification 
Monitoring 

responsibility  
Monitoring cost 

Construction phase  

1. Water resources and water 
quality 

Surface water quality 10 samples 
(Environmental 
monitoring 
positions and 
sampling diagram 
are presented in 
Appendix B) 

1 time before the construction 
starts; and semi-annually during 2 
years of the construction time (5 
times in total) 

PMU/ ESS 8,960.5 USD8 

2. Noise, dust and vibration Ambient air quality 
(temperature, moisture, wind 
direction speed, PM10, PM2.5, 
PB, NO2,SO2, etc.); Noise level 
(average noise level, maximum 
noise level, vehicles frequency, 
etc) 

9 samples 
(Environmental 
monitoring 
positions and 
sampling diagram 
are presented in 

Appendix B) 

1 time before the construction 
starts; and semi-annually during 2 
years of the construction time (5 
times in total) 

PMU/ ESS 7,347.6 USD 

                                                 
8The figures are based on the cost norms for environmental monitoring issued by Quang Tri PPC in Decision No.2841/QD-UBND dated 23/12/2015. 
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D. Reporting 

The PMU will submit the following reports to ADB: 

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

-  Environmental monitoring reports: Environmental monitoring reports will include 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 semi- annually 
during the construction phase and annually for two years after completion of 
construction. 

Table37. Reporting procedures 

Project phases Types of report Frequency Responsibilities Monitoring 

Construction Environmental 
Performance Report 
indicating the compliance 
with the EMP and the 
monitoring results at the 
contractors’ sites. 

Daily Construction 
Contractors 
 
 

Construction 
Supervision 
Consultant 
(CSC) 

Subproject EMP 
Compliance Report 
indicating the compliance 
with the EMP and the 
monitoring results. 

Quarterly Construction 
Supervision 
Consultant (CSC)  

PMU 

EMP Compliance Report 
indicating the compliance 
with the EMP and the 
monitoring results. 

Semi-annually 
during construction 
phase 

ESS/ PMU ADB 

Activities EMP Compliance 
Report: the actions 
indicating the compliance 
with the EMP 
commitments during the 
operation. 

Annually in the first 
two years of 
operation. On-going 
frequency to be 
determined based 
on review after 2 
years. 

Quang Tri 
Department of 
Transport& 
DARD 

Quang Tri 
Department 
of 
Environment 
and Natural 
Resources 

Table38. Estimated cost for EMP implementation 

Items Estimated cost (USD) 

1. Environmental Safeguard Specialist (ESS) 21,240 

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

12,000 

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

Travelling cost for 2 round trips: 300 US$ x 2 trips 600 

2. Environmental impact monitoring (implemented by ESS) 16,308 
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Ambient air quality: 09 monitoring locations x 5 times 7,347.6 

Surface water quality: 10 monitoring locations x 5 times 8,960.5 

3. Training, local transportation, supplies (by ESS) 3,000 

a) Training/orientation: 1 formal training course for PMU, CSC, Contractors 
and DOT office of 2 districts and other “on the job” training 

2,000 

b) Local transportation and supplies 1,000 

4. Printing environmental monitoring report by ESS (4 reports) 600 

Subtotal (1+2+3+4) 41,148 

5. Contingency 2,057 

Total (1+2+3+4+5) 43,206 

E. Capacity building 

In Vietnam, the environmental assessment process has been established but environmental 
awareness and capability ofEMP implementation in infrastructure projects of both executing and 
implementation agencies (i.e. PMU) are limited and being developed. PMU safeguard staff are 
usually assumed different tasks and do not have good background on safeguard issues. 
Usually, engineers will also be in charge of environmental monitoring and their capacity is not 
suitable to check the adequacy of the project EMPs. IEE/EMP are subjected to ADB approval 
while domestic EIA is subjected to PPC approval. DONREat province is supporting PPC in 
revewingthe EIA and environmental monitoring reports.During thissubproject PPTA phase, a 
Project Preparation Unit has been established under Quang Tri DPI with one staff to be 
assigned as an Environment Safeguard Office (ESO). 

The biggest challenge is the lack of appropriate human and financial resources and sufficient 
infrastructure. In order to overcome this limitation, Quang Tri DPI/ PMU will appoint a 
fulltimeemployee as an Environmental Safeguard Officer (ESO) to handle environmental 
aspects of the subproject during the subproject implementation. The ESO and other staffs of the 
PMU will be trained by the ESS during the subproject implementation through job tasks or formal 
training courses relating to the roles and responsibilities of implementing Environmental 
Management Plan. 

Table39. Capacity building program 

Objectives 1. Build capacity and procedures for systematic environmental assessments in 
accordance with the Government’s regulations and the ADB’s guidelines. 
2. Provide training on best international practices on environmental 
management, monitoring and reporting. 
3. Provide guidelines on how to effectively incorporate environmental 
measures into project design and how to incorporate EMP regulations into 
bidding and contract documents. 

Tasks/Scope of works 1. The training requires analyses and reviews of prevailing government 
regulations and donor guidelines that govern the assessment and 
management of environmental impacts for road development. 
2. Review skills of PMU and Quang Tri DOT staff to identify current capacity 
on environmental assessments, environmental monitoring and implementation 
of mitigation measures for the road development project. 
3. Prepare training plans and relevant training material. 
4. Deliver the training, which may be through a combination of hands-on 
assistance, on-the-job training, and training workshops. 
5. Evaluate training effectiveness via attitudes and skills achieved. 
6. Modify training documents/material as necessary. 
7. Hand-over the amended training documents/material to the project 
managers for use in the delivery of the training. 
8. Prepare report on training results.  

Timeframe Possible within 3 months after construction commencement 

Target participants Staffs of PMU, CSC, Contractors and Quang Tri DOT who are responsible for 



 

Page | 82 

environmental management. 

Staff resources National environmental specialistsmustexperience at least 7 yearson 
environmental management of road projects and possess relevant graduate 
degrees in civil engineering, environmental management, and other relevant 
courses. 



 

Page | 83 

X. EMERGENCY 
RESPONSEPLAN 

2. The contractors must develop procedures for Emergency Response Plan during 
construction. In the operation phase, operation officers or construction units must be responsible 
for serious or urgent incidents, including:  

- Emergency Response Team  (ERT) of Contractor - the first team to respond;  

- Fire prevention and fighting units, police, emergency health services, Department of 
Health, at district level, are general external emergency response teams (EERT) - the final 
teams to respond.  

3. The contractors shall provide and remain technical and financial human resources to 
timely respond in the construction phase. The table below details the necessary roles and 
responsibilities. 

Table40. Roles and responsibilities in emergency cases 

Team/group Responsibilities 

Emergency Response Team(ERT) of 
Contractor - the first team to respond 

Communications/warningsto 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 EERT, it must 
support when the ERRT is operating. 

External emergency response teams 
(EERT) 

Address incidents/emergency cases 

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

4. The Emergency Response Team will be commanded by the Contractor’s senior engineer 
(appointed by ERT leader) 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.   

5. The contractor must ensure that ERT members are in sufficient physical conditions, 
technical qualifications and mental conditions so as to take the roles and responsibilities of 
emergency response.  

6. Before mobilizing construction works, thecontractor, through construction manager, 
leader of ERT, with project implementation unit will meet the final response teams to discuss the 
procedure of comprehensive construction, including but not limit to: 

- 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; 

7. The objectives of the meetings are to provide the ERT: 

- Assessing the compliance of related emergency management plan 
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- Assessing types, magnitude and rate of dangerous risks expected 

- Coordinating and cooperating. 

8. In order to ensure efficient emergency response before mobilizing construction works, 
the contractors 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. 

9. 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 material. Frequently use drilling machine at 
least every two months and remind at least once a month. 

F. Warning procedures 

10. 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) 
telephones (fixed telephones); iv) mobile phones; v) two-way mobile walkie-talkie; and vi) public 
broadcasting system/speakers. Some rules relating to communication/alerting includes: 

- Those who firstly detect the emergency case 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. 

11. 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 
subproject: 

+ 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. 

+ Division and groups of involved hamlets. 

+ Project 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 contractors should be equipped along with appropriate 
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communication system. 
G. Emergency preparedness cases 

12. The tables hereafter recommend general regulations that are screened in the final 
Environmental Management Plan during the detailed design and specified in the Contractors’ 
Emergency Preparedness Plans. 

Table41. Evacuation procedure 

Procedure Notes 

Evacuation by groups as fast as possible to avoid 
panics 

All officers/workers, sub-contractors, site 
monitoring staff are required to 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 

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

When people are outside, roll-call check must be 
carried out 

Foremen must check small groups, leader/deputy 
leader check ERT teams. 

Immediately report absent persons for EERT Leader/deputy leaders of ERT shall contact 
EERT. 

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

ERT manage the injured to ensure the proper 
treatment 

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

ERT leader/deputy leader contacts EERT to get 
instructions for treating the injured. 

Table42. Procedure of emergency responses 

Procedure Notes 

Immediately carry out first aid no 
matter how serious cases are. 

Basic principle in first aid: 

+ Ensure the safety for both 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. 

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

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

ERT Leader/Deputy leader 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 movement of the Team. 

If applicable, immediate 
evacuations at incident sites or 
affected areas, limit access, 
suspend the construction until 

Comply with the evacuation procedure. 
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Procedure Notes 

being informed of continuing. 

Table43. Response procedure in case of fire andexplosion 

Procedure Notes 

Warning of fire and 
explosion. 

The person detecting fire and explosion must immediately: 
Call attention of people at incident site 
Alarm by the nearest sound system, and /or 
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 
evacuate. 

All workers/staffs (not ERT), sub-contractors, site supervisors and involved 
communities will be evacuated according to the 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. 

Create conditions 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 andclearly acknowledge 
access road to ensure safety movement of the team. 

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

Comply with the evacuation procedure. 
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XI. CONCLUSION AND 
RECOMMENDATION 

The Initial Environmental Examination (IEE) report conducted by PMU using primary and 
secondary data to assess potential environmental impacts in a comprehensive manner. The 
public consultations were carried out to receive opinions from stakeholders on subproject’s 
environmental assessment and recommend suitable mitigation measures. The IEE report 
provides a picture of potential environmental impacts associated with the upgrading of the 
subproject road and proposed appropriate mitigation measures. 

Anticipated negative impacts to the environment from the major subproject activities will take 
place during the construction phase. The associated impacts during the construction phase are 
predictable and manageable with appropriate mitigation measures proposed in the EMP. 
Additional human and financial resources will be required to improve environmental capacity and 
to achieve environment regulatory and certification; and the site clearance for the subproject or 
the relating activities also require environmental permits under Vietnam's Law on Environmental 
Protection- LEP 2014 and the domestic EIA. 

No further or additional impact assessment is considered necessary at this phase. At the 
implementation phase, the PMU through the ESS will develop a detailedEMP to monitor the 
schedules of mitigation measures and conduct of environmental impact monitoring. The EMP 
must be updated to ensure the effective environmental monitoring and should be developed 
follow-monitoring plan as specified in the EMP. With these measures in place, subproject 
environmental impacts will become manageable and will not result any negative impacts, which 
are above the accepted environmental standards.   
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XII. ANNEXES 

ANNEX A: SOME CONSULTATION MINUTES AND PICTURES ABOUT IEE/EMP 
IMPLEMENTATION OF THE SUBPROJECT 

1. SOME CONSULTING DOCUMENTS 

 



 

Page | 89 

 



 

Page | 90 

 



 

Page | 91 

 



 

Page | 92 

 



 

Page | 93 

 



 

Page | 94 

 



 

Page | 95 

 



 

Page | 96 

 



 

Page | 97 

 



 

Page | 98 

 

 
 



 

Page | 99 

2. SOME PICTURES OF SUBPROJECT AREA STATUS 

  
Figure 1. A rural bridge crosses the system of anti-flood 
canal in Hai Ba commune 

Figure 2. Co Ha soil canal 

  
Figure 3. The status of North main drainage canal Figure 4. Cuu Vinh Dinh drainage canal 

 

 
Figure 5. Tan Vinh Dinh drainage canal Figure 6. Dong Quan bridge 
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Figure 7. Don Que bridge Figure 8. Current status Don Que bridge 

  
Figure 9. DienKhanh bridge Figure 10. Cuu Vinh Dinh River 

3. SOME PICTURES OF COMMUNITY CONSULTATION 

  

Figure 1. Consultation in Trieu Son commune, Trieu Phong 
district 

Figure 2. Consultation in Hai Vinh commune, Hai Lang 
district 

  

Figure 3. Consultation in Hai Que commune, Hai Lang 
district 

Figure 4. Interview with the chairman of Hai Ba commune 
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ANNEX B: COST ESTIMATE OF ENVIRONMENT MONITORING OF SUBPROJECT 

 The environmental monitoring cost  

No. Monitoring content  Unit Quantity 
Unit price 

Amount 

(1 USD = 22,320 VND) 

VND VND USD 

I Pre-construction phase           

1 Air, noise, vibration sample 9       

  Improving drainage canals sample 3 2,000,000 6,000,000 268.8 

  Construction of 04 bridges sample 1 2,000,000 2,000,000 89.6 

  Construction of 04 roads sample 5 2,000,000 10,000,000 448.0 

2 Surface water sample 10       

  Improving drainage canals sample 6 2,500,000 15,000,000 672.0 

  Construction of 04 bridges sample 4 2,500,000 10,000,000 448.0 

  Construction of 04 roads sample 0 2,500,000 - - 

3 Wastewater sample 0       

  Improving drainage canals sample 0 2,000,000 0 0.0 

  Construction of 04 bridges sample 0 2,000,000 0 0.0 

  Construction of 04 roads sample 0 2,000,000 0 0.0 

4 Soil and sediment sample 14       

  Improving drainage canals sample 6 1,000,000 6,000,000 268.8 

  Construction of 04 bridges sample 4 1,000,000 4,000,000 179.2 

  Construction of 04 roads sample 4 1,000,000 4,000,000 179.2 

5 Aquatics sample 2       

  Improving drainage canals sample 2 1,500,000 3,000,000 134.4 

  Construction of 04 bridges sample 0 1,500,000 0 0.0 

  Construction of 04 roads sample 0 1,500,000 - - 

6 Writing reports report 1 10,000,000 10,000,000 448.0 

II Construction phase           

1 Air, noise, vibration sample 82       

  Improving drainage canals sample 24 2,000,000 48,000,000 2,150.5 

  Construction of 04 bridges sample 8 2,000,000 16,000,000 716.8 

  Construction of 04 roads sample 50 2,000,000 100,000,000 4,480.3 

2 Surface water sample 80       

  Improving drainage canals sample 48 2,500,000 120,000,000 5,376.3 

  Construction of 04 bridges sample 32 2,500,000 80,000,000 3,584.2 

  Construction of 04 roads sample 0 2,500,000 - - 

3 Wastewater sample 40       

  Improving drainage canals sample 0 2,000,000 0 0.0 

  Construction of 04 bridges sample 0 2,000,000 0 0.0 

  Construction of 04 roads sample 40 2,000,000 80,000,000 3,584.2 

4 Soil and sediment sample 0       

  Improving drainage canals sample 0 1,000,000 0 0.0 

  Construction of 04 bridges sample 0 1,000,000 0 0.0 

  Construction of 04 roads sample 0 1,000,000 0 0.0 

5 Aquatics sample 0       

  Improving drainage canals sample 0 1,500,000 0 0.0 

  Construction of 04 bridges sample 0 1,500,000 0 0.0 

  Construction of 04 roads sample 0 1,500,000 - - 

6 Writing reports report 16 5,000,000 80,000,000 3,584.2 

 TOTAL 594,000,000 26,613 
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 Expected locations of environmental monitoring samples 

➢ Digram of environmental monitoring samples 

The environment monitoring locations at the drainage axis of North maincanal 



 

Page | 103 

The environment monitoring locations at the drainage axis of Co Ha canal 

The environment monitoring locations at the drainage axis of Tan Vinh Dinh and Cuu Vinh Dinh canals 
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The environment monitoring locationsnear Dong Duong bridge 

➢ Digram of environmental monitoring samples 
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ANNEX C: AGREEMENT LOCATIONS & MINUTES OF PROJECT DISPOSAL SITES 

  
Location of Disposal Site No.1 (Trieu Son commune), Area F = 0.15ha 

Coordinate: VN2000 (X=606831.637; Y=1856837.487) 

  
Location of Disposal Site No.2 (Trieu Trach commune), Area F = 1.5ha 

Coordinate: VN2000 (X=604873.331; Y=1859626.467) 

  
Location of Disposal Site No.3 (Trieu Tai commune), Area F = 0.35ha 

Coordinate: VN2000 (X=602951.756; Y=1858023.641) 



 

Page | 106 

  

Location of Disposal Site No.4 (Hai Ba commune), Area F = 1.2ha 
Coordinate: VN2000 (X=611418.462; Y=1852757.605) 
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ANNEX D: SUBPROJECT TRANSPORTATION ALIGNMENT 
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ANNEX E: APPROVAL DECISIONS ON SUBPROJECT’S EIA REPORT AND VIETNAM’S 
FRAMEWORK 

 



 

Page | 110 

 



 

Page | 111 

 



 

Page | 112 
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ANNEX F:  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:   
 
 
 
 
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? 

  

 

 

 

 

▪ Cultural heritage site 

 

 x  

▪ Legally protected Area (core zone or buffer zone) 
     

 x Main tree species to be observed are 
Eucalyptus, Pines, Melaleuca and Acacia. 
In the subproject construction area, there 
are not natural forests, rare and precious 
plant and animal species which are 
conserved as listed in Vietnam's Red 
Book, and there are no national protected 
areas within a radius of 80 km from the 
subproject area. 

▪ Wetland  x 

▪ Mangrove    

 

 x 

▪ Estuarine 

 

  

▪ Special area for protecting biodiversity 

 

 x 

B.  Potential Environmental Impacts 

Will the Project cause… 

 

   

▪ impairment of historical/cultural areas; disfiguration of 
landscape or potential loss/damage to physical cultural 
resources? 

 

 x  

▪ disturbance to precious ecology (e.g. sensitive or 
protected areas)? 

 

 x  

Inundation prevention system of Thuan - Trach - Trung - Tai, and Ba - Que - Vinh 

- Duong - Thanh, Trieu Phong and Hai Lang districts, Quang Tri Province 
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Screening Questions Yes No Remarks 

▪ alteration of surface water hydrology of waterways 
resulting in increased sediment in streams affected by 

increased soil erosion at construction site? 

 

x  There is impact on the surface water 
quality of the drainage canals (North 
Canal, Canal T2B, Canal T3B, Branch 
Canal T10B, Co Ha Canal) and Tan Vinh 
Dinh and Cuu Vinh Dinh drainage canals 
in 09 communes (Trieu Trung, Trieu Son, 
Trieu Tai, Trieu Trach (Trieu Phong 
district) and Hai Ba, Hai Que, Hai Vinh, 
Hai Duong, and Hai Thanh (Hai Lang 
district). However, the subproject only 
clears heavy sedimentation locations and 
completes the construction section by 
section to not affect people, along with the 
relatively large river cross-section (30-50 
m), and this impact is only in a short time 
and temporary; there fore the impact level 
is considered as small. 

▪ 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 air pollution due to project construction and 
operation? 

 

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

cement. 

▪ noise and vibration due to project construction or 
operation? 

 

x  The current status of the subproject area 
is 40 - 100 m away from residential areas, 
therefore impacts are considered 
negligible. However, the contractors, 
during the construction process, shall 
adhere to the principles of limiting impacts 
of noise and vibration such as building 
fences with the height of 2-3 m against 
contiguous areas of residents with a 
distance of 15 - 20 m, and use of vehicles 
and machines with accreditation 
certificates according to the National 
Technical Standards, etc. In the operation 
phase, there will be planting trees and 
traffic signs to ensure safety and limit risks 
of pollution to the areas around the 
subproject. 

▪ involuntary resettlement of people? (physical 
displacement and/or economic displacement) 

 

 x The construction of the subproject is 
mainly on the old routes. In addition, there 
is expansion to both sides of the roads 
from the center-lines, filling material areas, 
dump sites, worker camps and other 
structures within the construction areas. 
However, the volume of compensation 
and resettlement is not large. No 
households have to relocate and resettle, 
except a few shops, barns ... which are 
slightly affected. Therefore, there are not 
major impacts on daily activities of people 
in the subproject area. 

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

 

 x The subproject impacts are mainly 
positive. The above people and the people 
in the subproject area will be beneficiaries 
thank to the completion of the roads and 
the limit of the flooding of the drainage 

system. 
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Screening Questions Yes No Remarks 

▪ 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 

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

 

x  The impacts during construction are 
assessed as low and medium and can be 
mitigated by suitable measures. 

▪ 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  

▪ generation of solid waste and/or hazardous waste? 

 

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

▪ use of chemicals? 

 

 x 

▪ generation of wastewater during construction or 
operation? 

 

x  In the operation phase, it will increase the 
active production area due to the positive 
impacts of clearing and improving the 
drainage canals, resulting in the increase 
in the use and discharge of pesticide 
chemicals into the canals and rivers. 
However, it will be mitigated by such 
measures as propaganda to remind 
households to cultivate clean production, 
no use plant protection chemicals in the 
banned list such as DDT, 666... 
especially, the households have 
cultivation land along the canals of the 
subproject, and no dispose of waste 
shells, bags, and packages of plant 
protection chemicals after using down the 
canals. 
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A Checklist for Preliminary Climate Risk Screening 

Country/Project Title: Inundation prevention system of Thuan - Trach - Trung - Tai, and Ba - Que - 
Vinh - Duong - Thanh, Trieu Phong and Hai Lang districts, Quang Tri Province 
Sector: 
Subsector: 
Division/Department: 
 

Screening Questions Score Remarks9 

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 Because the construction 
items are relating to the main 
drainage canals (North Canal, 
Canal T2B, Canal T3B, Canal 
Branch Canal T10B, and Co Ha 
Canal) and Tan Vinh Dinh 
Canal and Cuu Vinh Dinh Canal 
in 09 communes of Trieu 
Phong district and Hai Lang 
district. 

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

0  

Materials and 
Maintenance 

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

0  

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

1 Climate conditions will affect 
the maintenance (scheduling 
and cost) 

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 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 highrisk project.  
Result of Initial Screening (Low, Medium, High): Medium 
Prepared by: Quang Binh BIIG 2 PMU 

                                                 
9If possible, provide details on the sensitivity of project components to climate conditions, such as how climate parameters are 

considered in design standards for infrastructure components, how changes in key climate parameters and sea level might affect the 
siting/routing of project, the selection of construction material and/or scheduling, performances and/or the maintenance cost/scheduling 
of project outputs. 
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ANNEX G:Map of subproject items 
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ANNEX H: Results of environmental monitoring in the subproject area 
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