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1. EXECUTIVE SUMMARY  

1. This Semi-Annual Environmental Monitoring Report covering the period of January to 

June 2018 presents the following key findings on contractors’ compliance to EMP and the 

National Project Coordinating Office (NPCO) accomplishments. 

2. Civil works progressed with 85% completion of asphalt surface application in the 

road-dike embankment, and 70% in the physical construction of the irrigation schemes. 

3. In terms of workers’ camps and immediate environment cleanliness, orderliness and 

sanitation, the contractors have improved significantly in compliance performance. Thus, the 

main focus of monitoring now has shifted to: 1) DBST mixing, storage, handling and 

application, 2) earth diggings/excavation restoration, 3) soil erosion control measures, 4) 

water quality and quantity monitoring, and 5) public safety. 

4. However, the Thai sub-contracting party who does the mixing, handling, storing and 

disposing of waste from asphalt did not strictly conform with the prescribed mitigation 

measures indicated in the EMP. The raw asphalt was mixed in a 4x3 m2 open pit, without 

concrete foundation, side walling and protective fencing. Also, residual wastes are just 

stacked in open space anywhere.  

5. Likewise, the absence of early warning signs or at least a cordon of plastic reflectors 

along the concrete drainage under construction at the road-dike embankment is accident 

prone to passing by motorists and pedestrians at the busy and narrow lane in a counter flow 

traffic. 

6. Further, gully erosion at the approach of the bridge, along with rill erosion at the 

embankment sides of same structure was noted.  The riprap as reinforcement of the bridge 

approach on both ends was mainly made of mixed soil and stones. Thus, erosion during 

heavy rains is inevitable.   

7. Exacerbated by earth pilings/mounds from excavations in the irrigation canals 

working area, soil erosion and slight sedimentation are evident, especially during heavy 

rains. Apparently, the pace of the construction work is slow. Earth diggings and massive 

excavation as well as masonry works are still in progress.  

8. Corollary to the above mentioned concerns, the latest water quality analysis with 

samples taken from 5 different sites revealed that the values of key parameters have 

improved relative to the January 4, 2018 reading. Except for temperature, all the other 

indicators (e.g., pH, alkalinity, BOD and COD) almost fall within normal acceptable limits.  

9. The Environmental Monitoring Team recommends to the contractors to double their 

pace of work.  A Corrective Action Plan for processing, handling and storing of Asphalt Hot 

Mix, as well as for disposing waste product has to be prepared and implemented 

immediately. Likewise, a soil restoration and rehabilitation plan should be formulated to 

include ground pavement, leveling the earth mounds, cleaning the entire working area, and 

planting grasses or deep rooting ornamental trees on erosion prone sites in both subprojects.  

10. Further, there should be immediate intervention to ensure that water quality in the 

Thatluang wetlands meets threshold standards. An integrated approach that will involve 

inter-agency collaboration, public participation, as well as private sector’s investment is 

recommended.  
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2. PROJECT OVERVIEW, GENERAL SAFEGUARD MATTERS 

2.1. Project Background 

11. On 6 November 2012, the Asian Development Bank (ADB) approved a loan of 

Special Drawing Rights (SDR) 15,912,000 ($24 million equivalent – at the time) and a grant 

of $12.5 million from the ADB’s Special Fund resources to the Lao PDR to finance 

L2936/G0316-LAO: GMS Flood and Drought Risk Management and Mitigation Project (the 

Project). The Financing Agreement was signed on 4 December 2012, and became effective 

on 22 March 2013 with a closing date of 30 September 2019. 

12. The project supports the Government of Lao PDR to undertake structural and non-

structural measures to prepare for, and manage disaster risks linked to floods and droughts. 

The Project’s impact is foreseen to be reduced economic and human life loses resulting from 

flood or drought events. The Project’s outcome will be improved preparedness to manage 

and mitigate the impacts of flood and drought events.  

13. The four outputs are the following:  

a. Strengthening regional coordination for management of flood and drought events: 

The project will assist the GoL to strengthen its national flood and drought forecasting 

capacities, 

b. Upgrading water management infrastructure: It will support the: a) rehabilitation of 

flood control embankments, associated water control structures, and access roads; b) 

rehabilitation of drainage canals, including increasing flow capacity and improving 

water control infrastructure; and c) rehabilitation and extension of canals, water 

control structures, 

c. Enhancing capacity for community-based flood and drought management and 

irrigation distribution networks: Community based disaster risk management 

(CBDRM) forms an important strategy for enhancing the impact of the structural 

investments supported by the Project. In each of the communities where the 

infrastructure development is undertaken, CBDRM actions will be implemented to 

ensure that communities are able to obtain the full benefit from improved water 

control infrastructure and flood warnings. Community-driven flood and drought risk 

reduction measures will be implemented based on participatory local level disaster 

risk reduction and management plans. 

d. Effective project implementation: The Project will support the Executing Agencies to 

undertake overall project oversight and strengthen project planning, implementation 

and management capacities of implementing agencies. 

14. It has a life span of 72 calendar months (April 2013- March 2019) has supported the 

Government of Lao PDR to undertake structural and non-structural measures to prepare for 

and manage disaster risks linked to floods and droughts. Project interventions will (i) 

enhance regional data and knowledge for the management of floods and droughts; (ii) 

upgrade or develop water management infrastructure; and (iii) prepare communities to 

manage disasters such as flood and drought and adapt to climate change. The Project will 

improve flood and drought risk management on over 20,000 ha in Vientiane Capital and 

reduce the vulnerability to floods of over 61,500 people. 

15. The project area covers 5 districts in Vientiane: Saysettha, Sisattanak, Hatsaifhong, 

Saythani and Pakngum, and 21 villages, with a population of more than 2,500 families. The 
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sub-projects‟ areas normally endure serious damages caused by floods. The 2008 flood, 

affected 163 villages, 69,653 families, livestock, paddy rice 4,423 ha. and 4,680 ha. 

cultivated areas. The flood existed for 1 month and caused the monetary loss of 

approximately 70 Billion LAK (US$ 8.248 million). The projects are required to protect 

Vientiane Capital city from flood and mitigating drought conditions. 

2.2. Project Description 

16. The Project has two subproject components: 

a. Flood Protection Subproject: This is located in the southern part of Vientiane Capital 

designed to install Flood Protection Dike, Water Control Gate and Pumping Station. It 

is a 30.2-km long flood embankment construction along the Mekong River between 

Lao Star Satellite Station and Mak Hiao River.  

b. Irrigation Development Subproject: This is also in the southern part of Vientiane 

Capital aimed to set up pumps, weirs and canal system for irrigation. The irrigation 

canals will be constructed for 4 irrigation schemes along the Mak Hiao River with the 

following specifications: 

o Sang Houabor Irrigation Scheme: bottom width of canal 0.8 m, depth of canal 

1.05 m, side slope 1:1.5, and length of canal 2.5 km,  

o Donkhuay Irrigation Scheme: bottom width of canal 0.8 m, depth of canal 1.1 m, 

side slope 1:1.5, and length of canal 2.5 km, 

o Nalong-3 Irrigation Scheme: bottom width of canal 0.8 m, depth of canal 1.05 m, 

side slope 1:1.5, and length of canal 2.3 km, and 

o Mak Hiao Irrigation Scheme: bottom width of canal 0.8 m, depth of canal 1.0 m, 

side slope 1:1.5, and length of canal 2.3 km.  

17. The irrigation pumps on the other hand will be installed in Mak Hiao River at 4 pump 

stations with the following number of units for each station and the corresponding hectares to 

service:  

a. Sang Houabor Scheme: 3 pumps to irrigate 300 ha lands,  

b. Donkhuay 1 and Donglhuuay 2 Scheme: 6 pumps to irrigate 474 ha land, 

c. Nalong-3 Scheme: 3 pumps to irrigate 545 ha lands, and 

d. Mak Hiao Scheme: 3 pumps to irrigate 225 ha lands.  

2.3. Purpose of Environmental Monitoring Report (EMR)  

18. This Semi-Annual Report of 2018 summarizes the highlights of the first Quarter 

Environmental Monitoring, second quarter Field Monitoring Results and the ADB Aide 

Memoire of June 18-July 6 2018. It basically presents the progress status of contractors’ 

EMP safeguard compliance as well as the NPCO milestones in meeting civil works targets 

for both the embankment and irrigation system subprojects. 

2.4. Report Format 

19. This report is structured and formatted based on ADB’s SMR template provided. It 

has the following sections:  progress status on EMP implementation and compliance, public 

consultation, Grievance Redress Mechanism, environmental issues and concerns, 
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recommendations and future actions. Tables and attachments are appended as support data 

and documents to substantiate the claims and findings presented in the said report.  

2.5. Report Preparation  

20. Environmental Management Report (EMR) preparation involves the participation of 

NPCO, PAFO and DOW.  The monthly environmental issues and concerns are obtained and 

consolidated by the environmental officers of PIO-PAFO, PIO-DOW, and NPCO. 

21. The national and international environmental monitoring specialists join the field 

inspection in most of the construction sites of the two subprojects: embankment and irrigation 

with the project environmental officers in quarterly basis. The national environmental 

monitoring specialist does the most information consolidation for the international specialist 

to develop the report in accordance with ADB EMR template. Once the EMR is completed, 

the first draft is submitted to NPCO, PIOs of both PAFO and DOW, and the project 

environmental management officers for comments prior to submission to ADB.  

3. PROJECT PROGRESS  

22. In terms of civil works progress, the project has advanced significantly with the 

following achievements (see the pictures of progress and activities status in appendix A): 

Table 1. Project Overview, Snapshot of Project Progress 

Project Number and 
Title: 

Grant No.0316-LAO (SF), Loan No. 2936-LAO (SF) 
Greater Mekong Sub-region Flood and Drought Risk Management and 
Mitigation Project 
 

Safeguards Category 

Environment B 

Indigenous Peoples B 

Involuntary 
Resettlement 

A 

Reporting period: January-June 2018 

Last report date: January 16th 2018 

Key sub-project 
activities since last 
report: 

• Construction of irrigation canal, completed 75%;  Pavement of asphalt 
hot-mix on embankment subproject ( completed 85% under 
Soukpaseut Construction Company; and 70% under Phongsubthavy 
Construction Company) 

• Compensation for VTE Embankment was paid to the affected 
households  on 23 Sep 2016 and for VTE Irrigation in January 2017. 
Corrective action plan being done and planned to be completed in 
September 2018 

Report prepared by: Two contracted consultants  and NPCO team (Environment) 

3.1. Embankment Subproject 

23. Current activities are focused on pavement of asphalt hot-mix. For section under 

Soukpaseur Construction Co., Ltd, it is 85% completed. The contractor assured the 

management that the remaining works will be completed after wet season (i.e. 30 December 

2018).  
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24. For section under Phongsubthavy Construction Co., Ltd, it is 70% completed, and the 

contractor affirmed the management that the remaining activities are to be completed after 

the rainy season. 

25. The Mission noted the construction of the sluices gates along the embankment-cum 

road are completed with no major issues.  

26. Further, the restoration of the existing and completion of other new access road as 

recommended during previous ADB Review Mission is acceptable, especially, where the 

asphalt hot-mix pavement has been done.  

27. However, the Mission reminded the stakeholders that all existing access roads must 

be rehabilitated if deemed necessary after the entire construction work is finished. The 

Engineer/s shall identify the locations during the construction phase. 

28.  Additional works with cost estimates below have been discussed and agreed to 

commence immediately and to be completed by 30 December 2018 (Table 1) 

Table 2. Cost estimates of additional works in the road-dike embankment 

 Description Cost Estimates  (US$) Target Date 
1 Traffic light 571,000 30 Dec 2018 
2 Earth-ditches for 700m 22,000 30 Dec 2018 

3.2. Irrigation Subproject  

29. Overall, the physical construction progress is estimated about 70%, and is a little bit 

behind schedule, but the contractor confirmed to complete the works within agreed 

timeframe. 

30. Details of the progress of the physical construction are: 

a) Sanghouabor subproject. This subproject covers 300 ha paddy rice fields, 2 main-

canals (2,95.m), and 12 secondary canals (7,575m). It is 73.5% completed as of 30 

June 2018.  

b) Dong Khouay 1 and 2 subprojects. This subproject covers 474 ha  irrigation paddy 

rice fields, 3 main canals (8,925m), and 7 secondary canals (5,350m). It is 83.1% 

completed as of 30 June 2018. 

c) Na Long-3 subproject. This subproject includes 545 ha. of paddy rice fields, it exists 2 

main-canals (2,500m) and 16 secondary canals (10,600m). It is 54.6% completed as 

of 30 June 2018. 

d) Mak Hiau2 subproject. This subproject covers 223 ha. paddy rice fields. It composes 

of a main-canal (2,895m) and 9 lines of secondary canals (4,800m). It is 73.2 % 

completed as of 30 June 2018.  

31. Improvement of the farms roads connecting to the villages, as well as between 

headworks and the delineation of agriculture areas around VTE Irrigation Area is progressing 

well and to be completed alongside with the four aforementioned irrigation subprojects. 

3.3. Sluice Gate 

The rehabilitation of the two sluices at Houay Dieu and Houay Mak Hia is 100% completed. 

The operation and management for both of the water flood control gates belong to PAFO as 

embodied by an agreement with the Vientiane Capital Governor (Appendices A & Ab). 



9 

4. ENVIRONMENTAL PLAN IMPLEMENTATION ARRANGEMENTS 

4.1. Overall Project Implementation Arrangement  

32. The executing agency (EA) is the Ministry of Agriculture and Forestry (MAF). MAF is 

responsible for overall project management and coordination. MAF has delegated day-to-day 

management of the Project to the Department of Irrigation (DOI), which has established a 

National Project Coordination Office (NPCO). The implementing agencies (IA) are the (i) 

Ministry of Natural Resources and Environment (MONRE) - Department of Meteorology and 

Hydrology (DMH); (ii) Ministry of Public Works and Transport (MPWT) - Department of 

Waterways (DOW); and (iii) Vientiane Capital Provincial Agriculture and Forestry Office 

(PAFO).  

33. MAF is the executing agency for the Project. MAF has delegated the responsibility for 

overall project coordination and management to its Department of Irrigation (DOI). MAF has 

established a NPCO headed by a NPC that is responsible for project coordination and 

management, including financial management of project accounts, procurement of goods 

and works, recruitment of consultants, and monitoring and reporting.  

34. The Implementing Agency (IA) will be PAFO of Vientiane Capital. The PAFO has 

been established as the PIO to be responsible for financial management, coordination and 

management of implementation of irrigation development schemes including community 

development activities; coordination of resettlement activities; coordination of environment 

management activities; coordination of indigenous people development activities; 

coordination of gender action plan activities; and monitoring and reporting on physical 

progress of implementation (Updated IEE Embankment and Irrigation Documents, February 

2016).   

4.2. Role and Responsibilities for Monitoring of EMP Implementation 

35. An Environmental Management Unit (EMU) should has been set up within the PAFO-

PIO, responsible for supervision on environmental management and for environmental 

monitoring. The major responsibilities of the EMU is to ensure that: 

a. The mitigation measures and monitoring of these activities are being carried out as 

agreed in the IEEs and EMMPs. 

b. The environmental monitoring program, comprising of visual inspections as well as 

taking samples and analysis is being carried out. 

c. Reporting is performed in compliance with ADB and GOL requirements, and as 

specified in this document. 

36. EMU Also responsible for Environmental Monitoring during project implementation 

are the main contractor, the sub-contractors, the Supervision Engineer, and the communities. 

The EMPs is the guiding document for environmental management and monitoring during 

execution of the sub-projects. It guides the EMU in determining whether the recommended 

mitigation measures prior to construction, and during construction and operation, are being 

implemented effectively. Environmental monitoring results are documented and reviewed to 

ensure that signs of adverse impacts are detected at an early stage and that actions for 

mitigation are taken. Monitoring results are reported monthly by the EMU and are submitted 

to the Head of the PAFO-PIO, who in turn submit them to the NPCO for approval. The NPCO 

submits the monitoring results to the ADB. 
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5. ENVIRONMENTAL PERFORMANCE MONITORING 

37. The contractors have been continually implementing the mitigation measures 

provided in the EMP, as well as the monitoring of EMP compliance since the international 

and national environmental monitoring specialists and researchers were on board starting 

mid-April 2017 until July 31, 2019. The EMR has been prepared and submitted to ADB on 

semi-annual basis. The EMR reports submitted to ADB are indicated in the Table 3. 

Table 3. EMR reports submitted to ADB July 2018 

Report No. EMR Period of  Date submitted to ADB 
1 Inception Report in (April) April 29th 2017 
2 Scoping Study for 4 villages in May-June 2017 July 20th 2017 
3 June-September 2017 November 15th 2018 
4 July-December 2017 April 28th 2018 
5 Jan-June 2018 August 30th 2018 

38. Tables 4 and 5 present the updated result of the periodic assessment and monitoring 

of contractors’ compliance to EMP mitigation measures in both the embankment and 

irrigation subprojects.  Likewise, a summary of the key findings drawn from the field 

monitoring exercise on June 19, 2018 is shown in Appendix B.  (It should be noted that most 

of these findings were mainly pertaining to the progress status of the civil works as well as 

their concomitant environmental impacts on the immediate villages and working areas).    

Table 4. Compliance with EMP Requirements in the Embankment Subproject  

Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

1. Environmental and 
social disruption 
from construction 
camps 

• Hire as many local people 
as possible and train 

• Site, construct and manage 
camps to minimize 
impacts, e.g. layout, 
housing provision, sanitary 
and waste management 
facilities 

• Implement malaria control, 
HIV/AIDS education 

• Avoid siting in NPAs, 
provincial or district 
protected areas, or within 
500 m of existing 
settlements 

• Plan and carry out post 
construction 
site clean-up 

YES 
 
 

YES 
 
 
 
 
 

YES 
 
 

YES 
 
 
 

YES 

  

2. Hunting of wildlife or 
fishing in the project 
area 

• Ban guns and other 
hunting equipment on site 
and in construction camps 

• Dismiss any worker found 
with guns, 
hunting equipment or 
wildlife 

• Workers not allowed to fish 
in local streams (unless the 
worker is local to the area) 

YES 
 
 
 
YES 
 
 
 
YES 
 

  

3. Damage to the That 
Luang Wetlands 

• Avoid siting construction 
camps, borrow pits, spoil 
disposal areas, etc. in the 
That Luang wetlands 
without approval from the 
Supervision Engineer as 
well as MoNRE or the 

YES   
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Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

PoNRE 
4. Deforestation in 

project area 
• Ban use of green timber 

cut from forest or fuel wood 
for heating or cooking 

• Ban use of green timber 
cut from forest or fuel wood 
for any means of 
construction, heating, 
processing or preparation 
of any materials on site 

YES 
 
 
 
 

YES 
 
 
 
 

  

5. Erosion and 
instability of cut 
faces, quarries and 
borrow pits 

• Design/construct cut slopes 
to minimize instability 

• Minimise major earthworks 
during the rainy season 

• Install appropriate slope 
protection works and 
drainage structures. To the 
extent feasible avoid 
disposal on slopes greater 
than 30%. 

• Rehabilitate spoil disposal 
areas by 
terracing and re-vegetate 
with indigenous species 

YES 
 
 

NO 
 
 
 

NA 
 
 
 
 

NO 
 

Contractor strive 
to beat the set 
date for civil 
work completion  

 
 
 
 
 
 
No ground 
restoration and 
rehabilitation 
plan  made 

• Slow pace in 
the earth 
filling and 
levelling. 

• Asphalt 
application 
not in time 
with dry 
season 

Ground 
restoration 
and 
rehabilitation 
prior to 
contractor’s 
exit 

6. Erosion of lands 
downstream of the 
road receiving 
concentrated outflow 
carried by drainage 
structures 

• Incorporate adequate 
numbers of drainage 
structures 

• Site drainage structures so 
as to avoid cascade effect 

• Where appropriate, line the 
receiving surface with rip-
rap and/concrete 

• Incorporate adequate 
energy dissipation in 
drainage structures 

YES 
 
 

NA 
 
 
 

NA 
 
 

NA 
   

7. Changes to natural 
hydrology from 
erosion and 
landslides 

• Incorporate soil and slope 
stabilization strategies in 
design documentation as  
in item # 5. 

NO 
 
 

No soil 
rehabilitation 
and slope 
stabilization plan 
made 
 

Ground 
restoration 
and 
rehabilitation 
prior to 
contractor’s 
exit 

8. Changes to natural 
hydrology from 
bridge works, 
culverts and road 
run-off drainage 

• Incorporate adequate 
design of bridges and 
culverts to ensure that 
drainage is unimpeded 

• Incorporate design features 
to ensure 
that run-off is conveyed 
into natural drainage lines 
at controlled velocities 

YES 
 
 
 
 
 

YES 
 
   

9. Impacts from 
extraction of 
construction 
materials 

• agricultural land Balance 
cut and fill quantities as far 
as possible 

• Obtain fill materials at 
authorized borrow pit areas 
only 

• Avoid excavating quarries 
or borrow pits in NPAs, 
provincial or district 

YES 
 
 
 

YES 
 
 
 

YES   
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Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

protected areas, rivers or  
10. Damage to 

river/beds and 
banks, and stream 
ecology, from 
extraction of 
construction 
materials 

• Avoid extraction of 
construction materials from 
wetlands, rivers/ stream 
beds and banks 

YES 
 
 
 
 
   

11. Erosion/impairment 
of downstream water 
quality from disposal 
of cut spoil 

• Avoid tipping cut spoil 
directly into gullies or water 
courses or over the 
edge of the road. 

• Avoid locating spoil dumps 
in NPAs, provincial or 
district protected areas 

• Dispose of spoil on 
degraded or cleared land, 
in borrow pits or quarries 
as approved by local 
authorities 

• Rehabilitate spoil dumps 
by terracing and re-
vegetate with indigenous  
species 

YES 
 
 
 
 

YES 
 
 
 

YES 
 
 
 
 

NO 
 

No ground 
restoration and 
rehabilitation 
plan  made 

Ground 
restoration 
and 
rehabilitation 
prior to 
contractor’s 
exit 

12. Damage to/loss of 
vegetation and large 
or culturally 
important trees 
through road 
embankment 
widening 

• Design realignments to 
avoid damage to/ loss of 
culturally important trees 

• Restrict clearing and 
grubbing to minimum 
practical extent 

• Closely monitor any tree 
cutting required for road 
widening/ realignment 

• Cut slopes to be designed 
as far as possible so as not 
to undercut banks 
supporting forest 
vegetation 

NA 
 
 
 

NA 
 
 

NA 
 
 
 

NA 
 
   

13.  Destruction of 
agricultural land on 
or adjacent to road 
right- of-way 

• Avoid destruction of 
agricultural land, 
particularly paddy land 

• Avoid siting borrow  pits or 
disposal of cut spoil on 
agricultural land; if 
essential, rehabilitate and 
return to productive use as 
in item # 9 

YES 
 
 
 
 

YES 
 
 
   

14. Damage to irrigation 
structures from road 
/ embankment works 

• Incorporate adequate 
design of culverts and 
berms to ensure continued 
effective operation of 
irrigation 

• Rehabilitate any affected 
irrigation structure 

YES 
 
 
 
 

YES 
   

15. Damage to local 
Nam Saat water 
supplies from road 
works 

• Avoid obtaining 
construction water from 
local villages or irrigation 
infrastructure. Use 
approved surface water 
sources 

• As far as possible avoid 
damage to water systems 
and replace/repair where 
not possible 

YES 
 
 
 
 
 
 

YES 
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Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

16. Ground and water 
contamination by oil, 
grease, fuel, 
bitumen, etc. 

• Collect, store and dispose 
of materials in accordance 
with local laws/standard 
acceptable practice 

• Oil, grease, fuel, and 
hazardous chemicals, etc. 
should be stored on a 
sealed, bunded surface with 
an oil/ grease trap at the 
outlet, at least 50m away 
from rivers and streams 

• Avoid accidental spills and 
have agreed fire and spill 
containment/clear up 
emergency procedures in 
place 
 

 

NO 
 
 
 
 

NO 
 
 
 
 
 
 
 
 

NO 
 
 
 

No coordination 
with local 
authorities  
Contractor 
having no 
adequate 
knowledge of 
proper handling, 
storing and 
disposal of 
asphalt waste 
Contractor is not 
mindful of any 
possible 
accident related 
to mishandling, 
storing and 
disposal of 
asphalt waste 
due to gross 
ignorance 

Need to 
require 
contractor to 
submit 
Corrective 
Plan on how 
to properly 
handle, store 
and eliminate 
asphalt waste 
away from 
population and 
considered 
sensitive 
areas 
 
 
 
 

17. Inappropriate solid 
waste disposal 
affecting the vicinity 
aesthetically or by 
encouraging vermin 

• Contractors to use best 
practice with respect to 
waste management at the 
facilities, including proper 
disposal of 
solid waste at locations 
approved by local 
authorities 

YES 
 
 
 
 
 
 
   

18. Construction/traffic 
related dust and 
noise impacts in 
village areas 

• Limit construction works to 
between 6 
a.m. and 9 p.m. in or near 
village 

• Avoid use of vehicles with 
excessive exhaust or noise 
emissions; install and 
maintain equipment 
silencers 

• Regularly water down road 
surfaces in village areas 
during dry season, limit 
speed of vehicles, regularly 
maintain construction 
vehicles, cover haulage 
trucks with tarpaulins to 
prevent spillage 

• Pave roads through 
villages as soon as 
possible 

• Cover all trucks carrying 
dispersible materials to or 
from the site. 

YES 
 
 
 

YES 
 
 
 
 
 

YES 
 
 
 
 
 
 

YES 
 
 

YES 
 
   

19. Excessive emissions 
from construction 
vehicles causing 
local air pollution 
and adding to 
greenhouse gas 
emissions 

• Construction vehicles to 
meet Euro 2 emission 
standards. Note: Euro 2 
standards control light and 
heavy duty vehicle 
emissions, including sulfur. 
It is in effect in Vietnam 
and Thailand. 

YES 
 
 
 
 
 
 
   

20. Creation of stagnant 
pools suitable for 
mosquito breeding 

• Ensure adequate drainage 
and fill methodology for 
work areas at all times 

• Contractors to manage 

YES 
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Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

wastewater discharges at 
construction camps. Siting 
camps in appropriate site 
so as to avoid impacts to 
surface and groundwater 

 
YES 

 
 
 

21. Damage to known/ 
previously 
unidentified cultural 
heritage, 
archaeological or 
historical sites 

• If any objects of possible 
interest discovered during 
works, stop work and 
report finds to 
engineer/Ministry of Culture 
and Information 

• For culturally important 
trees, see item # 14 

YES 
 
 
 
 
 

YES 
   

Additional Measures to be Discussed at Construction Contract Negotiation 
Impact to traffic flows 
during construction 
 
 
 

• Contractor to devise and 
submit to DOI-MAF and 
DOW-MPWT an effective 
traffic control system that 
will allow continued use of 
the road during 
construction, including 
access to the road. 

• Approved traffic control 
system implemented 

YES 
 
 
 
 

YES 
 
   

Potentially major 
impacts to local land 
uses due to location of 
embankment which will 
not protect 
numerous riverside 
properties, schools, and 
temples, including two 
villages. The project 
embankment may make 
flooding worse in 
the unprotected 
Villages 

• Consider design of 
additional local dikes 
(polders) to protect 
villages and other 
identified sensitive sites 
along the river-side of the 
road 5. This would be 
similar to the extra dike 
provided between Km 4 
and 6 just past the 
Friendship Bridge. 

NO 
 
 
 
 
 
 
 
 
 
 

Scoping Study 
was conducted 
last year and 
found out that it 
is not practical 
and 
economically as 
well as 
technically 
feasible to 
construct 
additional dike 
parallel to the 
one under 
construction   

No further 
action needed 
because no 
more issue 
arising 
 
 
 
 
 
 
 

Potentially major 
impacts to fish migration 
during dry 
season from gates 
limiting fish passage 
from the Mekong into  
the local tributaries 
 
 
 

• Carry out study of fish 
migration in the 
Mak Haio River and other 
minor streams 
flowing to the Mekong in 
the project area. Based on 
this, design gates or their 
operation to facilitate fish 
passage, as needed. 

NA 
 
 
 
 
 
 
 
 
   

Potential minor and 
temporary negative 
health impacts from 
reduced access to 
health facilities. 

• Contractors to provide 
adequate access to health 
facilities at all times. 

 

YES 
 
 
 
   

Potentially significant 
impacts from work- 
place accidents to 
workers, local 
community, or vehicles 

 
 
 
 
 

• Training and awareness- 
raising for workers on 
occupational health & 
safety, including the 
proper use of Personal 
Protective Equipment 
such as helmets, steel-
toed boots, gloves, eye 
protection, etc. 

• Adequate signage and 

YES 
 
 
 
 
 
 
 
 
 

Traffic is not that 
busy and 
problematic  
 
 

Require 
additional 
signages and 
traffic early 
warning 
signals  
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Potential Impacts EMP Requirements 

Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for 

Non-
Compliance 

Issues for 
Further 
Action 

 
 
 

 

control of construction 
sites. Contractor to 
implement an effective 
Traffic Control Plan. 

PARTIAL 
 
 
 

Potential for temporary 
impacts to local 
residents due to 
contractors' use of land 
 
 
 
 
 

• Contractor to pay rent for 
temporary use of land. 

• Only vacant land to  be 
used 

• Used  land will not disturb 
businesses 

• Land temporarily used will 
be restored  to pre-project 
condition 

NA 
 

NA 
 

NA 
 
 

NA 
   

Table 5. Compliance with EMP Requirements in the Irrigation Subproject 
Potential Impacts/ 

Environmental Concerns 
EMP Requirements Compliance 

Status 
(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

Pre-Construction 
 

- Land acquisition 
requirements 
 
 
 
 

• Prepare 
resettlement plan 
(RP) based on an 
agreed 
resettlement and 
compensation 
framework & 
implement 
accordingly 

 
 

 
     PARTIAL.  

(Implement-
ation is in 
progress) 

Implementing 
Agency needs 
concurrence or 
unified stand with 
the other key 
government 
institutions on the 
issue of giving 
compensation 

Compensation 
mechanics still 
being under 
studied and 
negotiation is on 
going at the 
village level 

- Changing land values • Proper design for 
river bank 
protection 

N.A.   

- Public roads/existing 
traces 

• Consultation with 
villagers 
regarding to the 
use of public or 

• private roads/ 
existing traces for 
construction 

 
YES 

  

During Construction 
 

1. Physical / Chemical  Environment 
Air Quality 
 

- Dust 
- Odour 
- Noise 

 

• Regular watering of 
expose areas; 

• Covers all trucks 
carrying dispersible 
materials to/from 
the sites 

• Ensure all 
construction 
vehicles and 
equipment are well- 
maintained 

• Construction 
activities which can 
make noise should 
carry out at day 
time 

• Inform local 
community about 

YES 
 

YES 
 
 
 

YES 
 
 

YES 
 
 
 
 

YES 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

schedule and 
duration of 
construction works 

• Regarding to other 
materials for 
construction such 
as sand, stone, 
Contractor shall 
choose legal 
service providers 

YES 

Water Resource and Quality 
 

- Degeneration or 
contamination of 
surface water 

• Sanitation 
• Temporary 

disposal system for 
solid & hazardous 
waste. Diversion 
drains & bunds, 
temporary silt 
traps, ponds 

• Stockpiling of soils 
in flat areas & far 
from drainage 
routes 

• Adequate 
temporary toilet 
facilities with 
adequate water 
supply & strict 
enforcement  of 
proper 

YES 
YES 

 
 
 
 
 
 

YES 
 

YES 

  

- Contamination/pollutant
s of groundwater and 
surveillance water 

• To be 
considered the 
monitoring 
groundwater 
and 
surveillance 
water; 

• Diversion drains & 
bunds, temporary 
silt traps ponds 
before the water 
down way to 
groundwater; 

• Stockpiling of 
spoils in flat areas 
& far from 
drainage routes; 

• Temporary 
disposal system 
for solid & 
hazardous waste. 

NA 
 
 
 

NA 
 
 
 
 

NA 
 
 
 

NA 

  

 
 
 

- Contamination/pollutant
s of groundwater and 
surveillance water 

• To be considered 
the monitoring 
groundwater and 
surveillance 
water; 

• Diversion drains & 
bunds, temporary 
silt traps ponds 
before the water 
down way to 
groundwater; 

• Stockpiling of 
spoils in flat areas 

NA 
 
 

NA 
 
 
 
 
 

NA 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

& far from 
drainage routes; 

• Temporary 
disposal system 
for solid & 
hazardous waste. 

NA 

 
 

- Generation of sewage/ 
wastewater 

• Adequate water 
supply to meet 
construction 
needs & setting 
up of rain 
catchment tanks 

• Adequate 
temporary toilet 
facilities with 
adequate water 
supply & strict 
enforcement of 
proper sanitation 

YES 
 
 
 
 
 

YES 

  

 
 
 
 
 
 
 
- Generation of solid 
wastes 

• Adequate 
temporary toilet 
facilities with 
adequate water 
supply & strict 
enforcement of 
proper sanitation; 

• Discussing with 
residents to 
choose the 
suitable waste 
dumping site 
when workers 
build camps 

• Collect solid 
wastes and 
temporary store at 
a safety place 
before 
transporting to 
disposal sites 

• Establish 
regulations on 
ensuring 
sanitation, 
stipulated 
dumping yard and 
waste treatment 
methods and 
disseminate those 
regulations to 
workers 

YES 
 
 
 
 

YES 
 
 
 
 
 

YES 
 
 
 
 

YES 

  

 
 
- Siltation/erosion 

• Minimise major 
earthworks during 
the rainy season 

• Install appropriate 
slope protection 
works and 
drainage system 

• Re-contour walls 
of borrow pits, 
reduce depth or 
fill in if required, 
spread with 
topsoil and re-

NO 
 
 
 

NO 
 
 
 
 

NO 
 

Contractor strive to 
beat the set date for 
civil work 
completion  

 
No ground 
restoration and 
slope stabilization 
plan prepared 
 
 
No ground 
restoration and 

Slow pace of 
earth digging, 
excavation and 
masonry works 
in building the 
water 
impounding 
structure 
 
Ground 
restoration and 
protective 
fencing or 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

vegetate with 
indigenous 
species or return 
to productive use; 
alternatively pits 
may be reshaped 
and left flooded 
for water 

protective fencing 
as preventive 
measures being 
planned  as 
safeguard for 
accident 

barriers for huge 
earth 
excavations and 
diggings 

2. Biological Environment 
- Impairment of Sensitive 

Vegetation/other natural 
habitats (affect to fish 
moving): only for 
construction of intake 
irrigation pumps 

• Setting temporary 
drainage ditches 
for diversion 

YES   

- Impairment of aquatic 
flora & fauna 
downstream 
(degradation of water 
quality due to increase 
of turbidity) 

• Adequate 
temporary toilet 
facilities with 
adequate water 
supply and strict 
enforcement of 
proper sanitation 

• Temporary 
disposal system 
for solid and 
hazardous waste 

YES 
 
 
 
 
 
 

YES 

  

3. Socioeconomic Environment 

 
- Traffic congestion on 

the Construction of 
irrigation system and 
headwork for 4 
schemes 

• Strict enforcement 
of traffic rules & 
regulations 

• Installation of 
traffic aides on 
critical routes on 
public main roads 

• Using flagman to 
control traffic on 
public main roads 

• Installation of 
traffic and safety 
precaution 
elsewhere 
construction 

NA 
 

NA 
 
 

NA 
 
 
 

NA 

  

 
 
 

- Public inconveniences. 
- Disruption of utility 

services 

• Traffic mitigation 
measures (as 
above) 

• Temporary 
access to 
temporarily 
affected 
residences & 
institutions 

• Close 
coordination with 
relevant utility 
companies/institut
ions (water, 
power, etc.) 

NA 
 
 

NA 
 
 
 

NA 
 

 

  

 
 
 

- Changed 
drainage/irrigation 
affecting farmers (due to 
block flow for 

• Contractor 
should 
coordinate with 
PIO and 
cultivation 
households in 
water supply 

NA 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

construction of 
headwork) 

area to 
understand due 
to block of flow 
and clearly reach 
agreement on 
water supply in 
case of the 
construction 
dose not 
completed in due 
time 

• PIO or relevant 
authorities 
should soon 
inform the 
households and 
contractor about 
water supply 
schedule so 
that they can 
make plan of 
their own 
initiative 

 
 
 
 
 
 
 

NA 

 
 

- Disruption on fishery 
(Only existing 
pond/marsh at Sang 
Hau bor will be 
developed for reservoir 
22.7ha) 

• PIO or relevant 
authorities should 
soon inform the 
villagers concerns 
the development of 
existing marsh, and 
notice on stop 
fishery during 
development until 
completion 

• PIO and/or 
relevant 
authorities shall 
have 
regulations on 
using and 
fishing in 
reservoir and 
disseminate to 
all villagers 

NA 
 
 
 
 
 
 
 
 

NA 

  

- Health hazard • Malaria control for 
workers 

• Malaria control for 
nearby resident 
area 

• Dust control 
measures (as 
above) 

• Use of practicable 
available 
technologies that 
emit least noise & 
pollutants & 
adjusting of 
operational 
procedures to 
reduce noise & 
pollutants 

• Adequate 
temporary toilet 
facilities with 

YES 
 

YES 
 

YES 
 

NA 
 
 
 
 
 
 
 

YES 
 

YES 
 
 

YES 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

adequate water 
supply 

• Strict enforcement 
of proper 
sanitation 

• Temporary 
disposal system 
for solid & 
hazardous wastes 

 
 
 
 
- Accidents & safety 
hazard 

• Disposing of 
unwanted spoils 
as soon as 
possible 

• Temporary 
disposal system 
for solid & 
hazardous wastes 

• Traffic mitigation 
measures (as 
above) 

• Provisions for 
adequate lighting 
in construction 
sites when 
required for night 
working 

• Efficient 
emergency/ 
contingency 
plans, adequate 
facilities & 
equipment & 
trained staff for 
handling 
emergencies 

NA 
 
 

NA 
 
 

NA 
 
 

NA 
 
 
 
 

YES 
 

  

Operation and Maintenance 
 
Long term impact on 
aesthetics/ modification of 
landscape 

• Proper 
maintenance of 
landscape 

 
NO 

No ground 
restoration  and 

rehabilitation plan 
submitted 

Ground 
restoration and 
rehab prior to 
contractor’s 
exit 

- Loss of fish delivery’s 
place 

• Aquaculture 
development due 
to sustainable 
water supply 

NA   

- Biodiversity impacts to 
the That Luang 
wetlands 

• Maintain normal 
water balance in 
That Luang 
Wetlands so as 
not to affect the 
existing 
ecosystem by 
appropriate 
operation of the 
irrigation 
schemes, 
including the 
reservoir of the 
Sang Hua Bor 
scheme 

• Local authorities 
and DOI to 
establish and 

NO 
 
 
 
 
 
 
 
 
 
 
 

YES 
 
 
 

YES 

No intentional 
intervention 
designed 
specifically to 
address the long 
standing issue of 
domestic sewage 
and industrial waste 
water flowing into 
the That Luang 
wetlands 

• Need for 
interagency 
partnership 
(MAF, 
MONRE, 
Vientiane 
Capital 
Government, 
etc)  

• Coordinating 
body has to 
formed to 
initiate the 
first meeting 
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Potential Impacts/ 
Environmental Concerns 

EMP Requirements Compliance 
Status 

(Yes, No, 
Partial) 

Comment or 
Reasons for Non-

Compliance 

Issues for 
Further Action 

enforce 
regulations on 
fishing in new 
Sang Hau Bor 
reservoir. 

• Disseminate to all 
local villagers 

- Obstruction of water 
flows in the canals from 
sediment or other 
deposits 

 
 
 
 
 

• Discouragement 
or prevention on 
disposal of 
materials and any 
solid waste in the 
canals will be 
disseminated by 
DAFO/PAFO to 
WUGs 

• Enforcement by 
WUGs’ 
management 
committee 

YES 
 
 
 
 
 

NA 

  

- Effects of intensified use 
of chemical fertilizers 
and pesticides use 

 
 

• Coordinate with 
Agriculture 
Extension Centre 
to ensure that 
farmers are 
trained in correct 
use of fertilizer 
and pesticides 

NA   

 

Compliance to the Contractors Environmental Management Plan (CEMP) and EMP 

39. The following items are the summary findings on contractors’ compliance to CEMP 

and EMP and the some related issues that need further action: 

  

a) In terms of workers’ camps and immediate environment cleanliness, orderliness and 

sanitation, the contractors have improved significantly in compliance performance. 

Thus, the main focus of monitoring now has shifted to: 1) DBST mixing, storage, 

handling and application, 2) earth diggings/excavation restoration, 3) soil erosion 

control measures, 4) water quality and quantity monitoring, and 5) public safety. 

b) However, the Thai sub-contracting party who does the mixing, handling, storing and 

disposing of waste from asphalt did not strictly conform with the prescribed mitigation 

measures indicated in the EMP. The raw asphalt was mixed in a 4x3 m2 open pit, 

without concrete foundation, side walling and protective fencing. Also, residual wastes 

are just stacked in open space anywhere.  

c) Likewise, the absence of early warning signs or at least a cordon of plastic reflectors 

along the concrete drainage under construction at the road-dike embankment is 

accident risk to passing by motorists and pedestrians in the busy and narrow lane 

with counter flow traffic. 

 

d) Further, gully erosion at the approach of the bridge, along with rill erosion at the 

embankment sides of same structure was noted.  The riprap as reinforcement of the 

bridge approach on both ends is mainly made of mixed soil and stones. Thus, erosion 

during heavy rains is likely to occur.   
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e) Exacerbated by earth pilings/mounds from excavations in the irrigation canals 

working area, soil erosion and slight sedimentation are evident, especially during 

heavy rains. Apparently, the pace of the construction work is slow. Earth diggings and 

massive excavation as well as masonry works are still in progress.  

 

40. The Environmental Monitoring Team recommends to the contractors to double their 

pace of work.  A Corrective Action Plan for processing, handling and storing of Asphalt Hot 

Mix, as well as for disposing waste product has to be prepared and implemented. Likewise, a 

soil restoration and rehabilitation plan should be formulated to include ground paving, earth 

mounds leveling, cleaning the entire working area, and planting grasses or deep rooting 

ornamental trees on erosion prone sites in both subprojects.  

41. Table 6 presents the issues and future actions that need to be carried out attendant 

to aforementioned environmental concerns  

Table 6. Issues for Further Action 

Issue Required Action Responsibility  
Resolution and 

Timing 
Old Issues from Previous Reports 
1. Unmanaged domestic and 

industrial effluents  flowing 
into That Luang wetlands, 
then finally  draining into 
the Mak Hiau river  

Communicate the issue 
to concerned agencies  
(MAF, MoNRE, Vientiane 
Capital Government, 
academe, etc.,)  

NPCO For NPCO to initiate   
inter-agency meeting 
to discuss the issue 
before the year 2018 
ends 

2. Absence of soil erosion  
and slope stabilization 
measures along the 
irrigation canals and the 
bridge approach at 
embankment subproject 

Contractor to prepare soil 
restoration and slope 
stabilization plan 

Contractor The plan should be 
submitted at least 
three months before 
phase out 

3. Absence of adequate 
signages and early warning 
traffic signals along the 
road-dike working area 

Contractor to increase 
the number, as well as 
improve the visibility of 
existing traffic signs 

Contractor Compliance should 
take place upon 
reporting the issue to 
the contracting firm 

4. Severe dust pollution 
during dry season 

More frequent water 
sprinkling along the dusty 
road at the embankment 
subproject. as well as at 
the workers’ camps 

Contractor Immediate compliance 
after the issue is 
communicated to the 
contractor 

5. Labourers not wearing 
proper working gears  

Impose strict compliance 
to the contractor as 
fundamental requirement 
for a safe and humane 
working condition 

Contractor Immediate compliance 
after the issue is 
communicated to the 
contractor 

New Issues from This Report 
1. Washed out section of the 

bridge approach at the 
embankment  

Immediate concrete rip-
raping and slope 
stabilization measure 

Contractor It should be done not 
later than July 31, 
2018 

2. Haphazard handling, 
storing and disposal of 
asphalt waste 

Contractor to formulate 
corrective measures and 
implement them the 
soonest 

Contractor It should be 
addressed not later 
than August 31, 2018. 

3. Absence of early warning 
traffic signs and cordon of 
plastic light reflectors as 
protective fencing for 
workers constructing the 

Contractor to provide 
adequate traffic signages 
and early warning 
devices  with plastic light 
reflectors at the working 

Contractor It should be complied 
not later than July 31, 
2018. 
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drainage system along the 
embankment busy sections 

area of the busy section 
along the road-dike  

4. Slow pace of earth digging, 
excavation and moving 
works for the water 
impounding structure which 
causes tremendous soil 
erosion and sedimentation 
during the rainy days 

Contractor to have a 
catch up plan meet the  
deadline for all civil works 
completion 

Contractor It should be submitted 
not later than October 
30, 2018. 

5. Huge soil pilings and mini 
earth mounds resulting 
from ground excavation at 
the irrigation subproject 
area is an eye sore as well 
as causing sedimentation in 
nearby water body 

Ground restoration and 
levelling and if possible 
with vegetative cover of 
exposed soil should be 
carried out..  

Contractor It should be complied 
not later than 
December 31, 2018. 

6. ENVIRONMENTAL EFFECT MONITORING 

6.1. Monitoring Plan 

42. In order to assess the water quality of the Mak Hiao river, three locations marked as 

A, B, and C have been taken as sampling points (Table 7).   

Table 7. Coordinates of Sampling Points 

Point  Location  Latitude Longitude 
A Mak Hiao Bridge     17 59 59.53 102 54 29.46 
B Road 450 Bridge       17 58 1.68 102 43 8.05 
C Nong Nieng Bridge       18 0 2.07 102 39 10.81 

43. The result of Water Quality Monitoring in Vientiane Capital in 2002 (Table 8) is used 

as a comparative reference for the semi-annual water analysis in the FDM project. 

Table 8. Results of Water Quality Monitoring conducted in 2002 

1. Notes: (a) Samples were collected from 15 monitoring stations in Vientiane Capital. (b) Results are 
compared with the standard for wastewater discharge (Class A) by STEA 

2. Sources: World Bank (2005) “Lao PDR Environmental Monitor” STEA (1998) “Standard for wastewater 
discharge” 

6.2. Water Quality Monitoring Activities in the reporting period 

44. Table 9 presents the result of water quality analysis conducted on July 3, 2018. 

Table 9. Results of water quality analysis conducted on July 3, 2018 

Parameters Unit SW-01  SW-02 SW-03 SW-04 SW-05 

Ph  7.12 7.35 7.28 7.11 7.45 

Conductivity mS/m 40.6 45.7 37.0 32.9 31.5 

Alkalinity mg/L 76.5 85.3 78.2 65.0 69.4 

BOD5 mg/L 29.8 16.5 19.3 16.9 11.3 

COD mg/L       48.0 37.0 46.0 33.0 24.0 

Parameters Unit Range of Average Standard 

pH - 6.38~8.44 7.34 6-9.5 

Conductivity mS/m 11.0~78.2 36.262 - 

Alkalinity mg/L 57~250 175.56 - 

BOD5 mg/L 5~35 14.09 <20 

COD mg/L 70~200 115.93 <120 

Temperature °C 12.2~30 24.42 <40 
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Temperature °C 30.8 31.3 32.3 31.7 33.2 

Legend:01=Thatluang Bridge,02=Chomsy Village Bridge,03=Head Work, 04=Houay Mak Hiew, 05=Houay Deu 

45. The analysis gives the following interpretation: 

a. pH: The result ranges from 7.11 to 7.45 which is slightly above average but can still 

be suitable for agriculture. 

b. Conductivity: It has a value ranges from 31.5 to 45.7, which is within the average in 

terms of Hydroponics.  With this, the crops’ leaves grow quickly.  

c. Alkalinity: It ranges from 65.0 to 85.3 mg/L, which is within the average.  

d. Biological Oxygen Dissolved (BOD): It ranges from 11.3 – 29.8 mg/L which is 

classified as slightly polluted water, containing lesser oxygen. Good water quality has 

BOD of about 6.9 mg/L, while the highly polluted water is over 100 mg/L. 

e. Chemical Oxygen Demand (COD): It ranges from 24.0 to 48.0 mg/L, which is below 

the threshold value, i.e., 50 mg/L for river system. It is considered within the 

acceptable range in terms of degree of chemical solution load.  

f. Temperature: It ranges from 30.8 to 33.2 °C, which is slightly high.  The acceptable 

range is 25- 31 °C.  With this, living creatures and plants in the water body can still 

tolerate such temperature level but has slight bearing on the pace of growth.  

46. There is significant decrease in the values of key parameters i.e., pH,  Alkalinity, 

BOD, COD conductivity, but slight increase in temperature, relative to the January 4, 2018 

reading. Latest water quality analysis revealed improving values in terms of meeting the 

threshold standards. Except for water temperature, all the other parameters (e.g, pH, 

conductivity, alkalinity, BOD and COD) have decreased in values- an indication of improving 

water quality. These present values can still further be improved to reach the acceptable 

range which can benefit both irrigation and fishery purposes (Appendix C). 

47. From the standpoint of health and sanitation, there is the urgency to pursue an 

integrated approach in safeguarding water quality flowing into the Thatluang wetlands which 

is contaminated due to domestic waste and sewage, as well as industrial effluents being 

drained into it as a sink. 

48. There should be immediate intervention to ensure that the water quality in the 

Thatluang wetlands meets the acceptable threshold value. An integrated approach that will 

involve inter-agency collaboration, public participation, as well as private sector’s investment 

is recommended.. 

6.3. Water Level Measurement  

49. Water level measurement and recording in That Luang Marsh Lands Perimeter has 

taken place in seven (7) locations as indicated in Table 10. 

Table 10. Water Level Management  

No Location of Stuff Gauge 
Water Level 0.00 m 
(above sea level) 

Date of water data collection 

Thatluang Marshland  24/7/2018 (m) 31/7/2018 (m) 
1 Dongkhamxang Box culvert  163.00 2.00 1.96 
2 Thatluang Bridge 163.20 0.58 0.95 
3 Xamkhe Bridge 163.70 0.40 1.30 
4 Nakhouay Bridge 162.50 1.10 1.85 
5 450 Year-Road Bridge 162.50 1.40 2.56 
6 Houay Makhieo (1) Sluice Gate 158.62 2.50 2.90 
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7 Houay Deua Sluice Gate (outward) 162.10 2.90 3.00 
In Pakngum District Perimeter    

8 Houaysiad Sluice Gate 156.85 3.95 4.40 
9 Houaythanongkhan Sluice Gate 151.55 3.85 4.48 

Remarks: Warning sign of flood risks is at 165.00 m and the flood level is at 165.52 m  

50. The water meter does not only provide the rise or fall in level reading but also serves 

as early warning advisory for concerned institutions working on flood and drought mitigation 

measures. Potentially affected inhabitants at the downstream have sufficient time to be 

alerted and make the necessary preparation in times of impending flood which reduces risk 

and associated damages. 

7. PUBLIC CONSULTATION AND PARTICIPATION 

51. The stakeholder consultation during project preparation embodied the principles of 

meaningful engagement, transparency, participation, and inclusiveness. This is to ensure 

that affected and marginalized groups such as women and the poor were given equal 

opportunities to participate in project designing (ADB’s Safeguard Policy Statement 2009). 

Stakeholder consultation regarding project negative effects on the environment is built upon 

the parallel social impact assessment of the various subprojects. 

52. As far as the implementation of the EMMP is concerned, there have been constant 

consultations with the village head and the local council regarding noise, dust and traffic 

impacts of the on-going road-dike construction. The resulting feedback from the local 

residents were in turn translated into mitigation measures that comprise the “public safety 

and welfare” component of the Quarterly Environmental Monitoring Reports. 

8. GRIEVANCE REDRESS MECHANISM  

53. All grievance/complaints should be posted in the Bulletin Boards of each village 

assembly meeting place for public disclosure/information. The functioning of the grievance 

redress mechanism will be regularly monitored and evaluated by the NPCO through its 

Environmental Monitoring Team during project implementation. 

54. So far, there has been no major complaint being hurled by the villagers to project 

management concerning any negative environmental impacts related to either embankment 

or irrigation subprojects.  

55. However, there was a minor complain from the villagers in Pak Peng village at the 

embankment subproject regarding the damaged school gate by accident in 2017. Until now, 

it has not been restored yet and no compensation made.  It was recommended that the 

social and environmental safeguard officers should make a follow up query and try to settle 

the said issue prior to the completion of the project. 

56. Likewise, village leaders in Ban Dongkhouay and Makhieo at the irrigation subproject 

leaders expressed their disgust to the Monitoring Team the destruction of old roads leading 

to their rice fields due the irrigation canal construction.  Further, they were expecting that an 

alternative road will be constructed along the secondary canals instead.  The village leaders 

requested the PCU and the concerned project officers to clarify to the villagers the exact plan 

whether to construct alternate road along the secondary canals or not.  But most importantly, 

they appealed to the PCU to prompt the contractor to repair the old roads. 
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9. CONCLUSION AND RESOMMENDATIONS  

9.1. Compliance with EMP Requirements 

57. Cleanliness, orderliness and sanitation have greatly improved in all camps with much 

progress in solid waste management, maintenance of clean toilet, bathrooms, kitchens, and 

sleeping quarters.  Likewise, the previous evident presence of artificial ponds and ditches 

has been completely addressed by ground leveling and elimination of all standing water as 

probable breeding grounds of malaria and dengue fever mosquitoes. Further, some medicine 

kits are now stocked with paracetamol for fever, tablets for gastro-intestinal ailments, first-aid 

treatments, such as betadine, alcohol and other emergency drugs for cuts, wounds and 

burns.  

58. In terms of workers’ camps and immediate environment cleanliness, orderliness and 

sanitation, the contractors have improved significantly in compliance performance. 

9.2. Concerns 

59. Three (3) domains of concerns with the corresponding issues that need the 

contractors’ and NPCO’s immediate attention are: 

9.2.1. Public and Workers’ Safety 

60. This pertains to pedestrian and laborers’ safety along the road-dike under asphalt 

treatment. Among the immediate concerns include the following: 

a. Lack of road early warnings and signage on the busy construction area, 

b. Use of unstable and weak temporary wooden crossing plank over the concrete road 

drainage under construction to enable pedestrian to walk through, 

c. Laborers in the asphalt hot mix application do not wear proper working gears, 

d. Lumber cuttings, carpentry works throw-outs and other wooden waste materials, 

sometimes with nails driven into them are left haphazardly or not properly piled up at 

the working area, and 

e. Concrete ditches at the drainage construction site are left behind without cover which 

is dangerous to pedestrians, bicyclist or motorcyclists.  

9.2.2. Health and Safety Risk Due to Hot Mix of Asphalt 

61. This has to do with the mixing, handling, application, storing, and disposal of asphalt 

and waste product that is impinged by the on-going dike and road-embankment construction 

which are as follows:  

a) Hot mix of asphalt can cause severe burn when carelessly mishandled during its 

application as road surface treatment. Thus, workers are imperative to wear proper 

gears during application, 

b) Asphalt is a residue of petroleum refining, consisting chiefly of hydrocarbons can be 

flammable at certain temperature during the hottest period of the day. Thus, it should 

be stored in safe and proper container away from flames. 

c)  While asphalt is oil based substance, if directly in contact on the ground of loose and 

permeable soil structure, the dissolve elements may leak into the water table. Thus, 

the hot mixing pond for asphalt should have walls and base made of concrete and 

leaching proof materials.  
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d) The gaseous vapor escaping from the hot mixed asphalt during its application as road 

surface treatment is injurious to human lungs. Thus, it is essentially important that the 

workers should wear protective mask for this purpose. And 

e) The 20-meter proximity of the asphalt mixing pond to the rice field and cattle pen, 

along with the indiscriminate disposal of the both DBST waste and unused portion 

could have slight bearing on the quality of harvest as well as animal health 

respectively.        

9.2.3. Erosion and Sedimentation 

62. Soil detachment and movement from point of origin to off-site is a form of pollution 

when washed away particles reach a body of water such as streams, lakes, rivers etc. In 

both subproject areas this concern is mainly triggered by the following: 

 

a) There is still an on-going earth moving work at the peak of the rainy season, which 

could have been minimized if all diggings, excavation, ground scrapping and leveling 

were completed earlier, 

b) Most ground clearings and diggings are left barren without proper soil cover, and 

c) The bridge approach and riprap of same structure after Ban Nalong need immediate 

repair as being damaged by gully and rill erosions respectively. There is a need to 

plant grass cover at both surface area for slope stabilization measure, 

63. While earth diggings and excavations are integral activities in the irrigation 

subproject, the extent of soil pilings and mounds however seemingly become an object of 

much concern as the civil works are nearing to an end. Among the nagging scenes that have 

to be addressed by the contractor before closure are: 

a. Uneven ground resulting from unsytematic and haphazard dumping of excavated soil, 

b. Evidence of man holes and crevices due to earth diggings, 

9.3. Recommendations 

64. Based on the above findings, the following remedial measures and adjustments are 

recommended:  

a) A soil embankment stabilization and ground restoration plan for both subprojects 

must be prepared and be implemented the soonest by the contractor to be completed 

before physical construction phases out.  This could include rip-rap placement or 

planting grasses or deep rooting ornamental trees or applying other bio-engineering 

techniques on erosion prone areas, especially in the headwork and along the canals. 

c. The Contractor of the road-dike works should be required to improve public and 

workers’ health and safety, especially in the DBST application and drainage 

construction to avoid accident risks and injuries, 

d. NPCO with the Contractors of both subprojects should address immediately the 

concerns of affected villagers as indicated in the Grievance Redress Mechanism, 

e. NPCO in partnership the Department of Water Resources-MoNRE should initiate a 

water forum specifically to tackle the issue of domestic wastes and septage, and 

industrial effluents’ discharging into the Thatluang wetlands because of its adverse 

effect on the water resource quality for irrigation,  
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f. NPCO to strictly enforce and monitor the contractors progress in complying to the 

mitigation measures regarding the immediate rehabilitation of the deteriorating bridge 

approach and embankment sides due to gully and rill erosions respectively,  

g. For the contractors to the start ground levelling, soil rehabilitation and slope 

stabilization operations through the introduction of appropriate, locally available and 

affordable soil cover through vegetative means, and 

h. NPCO to require the Contractor of the road-dike construction to formulate corrective 

plan to address the issue of poor handling, storage and disposal of asphalt waste. 

(Appendix D for the DBST corrective action plan) 
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APPENDICES 

APPENDIX A: The Vientiane Capital Governor Agreement 
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 APPENDIX B: Second Quarter 2018 Field Monitoring Key Observations 

 

 

 

   

 

 

 

 

 

 

COMPONENT 
PRESSING 

CONCERNS/ISSUES 
 

OBSERVATIONS 

Flood 
Embankment 

1. DBST processing and storage 

• Hazardous practice of mixing, storing, disposing 
asphalt: no safe and system of storing and 
disposing waste 
• Pond is nearby rice field and cattle pen 
• Pond of asphalt was not constructed with concrete 
foundation and side walls: risk of contaminating 
water table and leaching to the rice field 
• No protective fencing or barrier to prevent possible 
fall or sliding into the pond 
• No cover, very much exposed: health risk 
• Residual waste are dumped carelessly without any 
system and safety measures 
• Raw asphalt contained in drums, some have no 
cover: flammable feature may cause fire during hot 
day 

2. Workers & public safety along 
the side road drainage under 
construction 

No traffic reflection cordon along the constructed 
drainage that provides warning or caution to 
passing by vehicles and pedestrians 

3. Cross over planks placed on 
the concrete drainage under 
construction 

Two inclined adjoining planks being used as cross 
over the concrete drainage is moveable and 
unstable: accident prone to pedestrians   

4. Rill and gully erosion  

•  Washing out of the bridge approach due to gully 
erosion is evident 

• Mixed earth and stone side embankment of bridges 
along the road-dike subproject are prone to rill 
erosion  

5. Absence of needed signages 
and billboards 

Very limited signages along the road-dike under 
construction  

 

Irrigation 
System 

1. Slope stabilization measures 
along the interior sidings of the 
reservoirs   

Earth siding of the reservoir has no soil cover which 
will be prone to erosion at the peak of the rainy 
season 

2. Soil erosion: sheet and rill 
Visible sheet and rill erosion in all earth diggings 
and secondary canals’ tops and sidings 

3. Soil pilings and earth mounds  
Enormous soil pilings and earth mounds all over the 
construction area: strain to the eyes. 

4. Civil works 

Civil works are too slow. Earth diggings and 
excavation, including masonry are still partly 
completed with gaining momentum in time with the 
peak of the rainy season   
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 APPENDIX C:  Results of the Water Quality Laboratory Analysis 
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APPENDIX D:  Corrective Action Plan for Bitumen Hot Mix Plant Issue 

 Step Action to be undertaken Responsible Date 
 

1 
Consultation with the FDM’s environmental team and 
specialists, PIO-DOW, NPCO, District authorities for 
waste management center; 

Contractor and 
FDM 

16 August 18 

2 Identification of  disposal sites;  Contractor 21 August 18 

3 
Obtain official approval of waste disposal site from 
concerned Hatxayfong district authorities and from 
DONRE.  

Contractor 24 August 18 

4 
Prepare and submit the waste asphalt removal and 
disposal plan to NPCO of FDM Project for review and 
approval. 

 Contractor 27 August 18 

5 
Waste asphalt removal and disposal plan reviewed 
and approved by NPCO of FDM Project. 

NPCO of FDM 
Project 

29 August 18 

6 
Implementation of waste asphalt removal and 
disposal plan.  

Contractor 14 September 18 

7 Report preparation and submission to ADB   Contractor 18 September 18 
Other issues and actions to be undertaken 

 
1.  Ground levelling and restoration and slope 

stabilization plan 
NPCO The plan should be 

submitted and 
implemented right 
away starting August 
15 until before phase 
out date. 

2.  Address immediately the gully erosion at the bridge 
approach and the rill erosion at the embankment side 
of same structure the soonest 

 
NPCO 

 
This should be done 
not later than July 31, 
2018 

3.  Monitoring of air and noise impacts with particular 
focus on sensitive receptors 

 
NPCO 

 
This should be done 
not later than 
September 15, 2018 

4.  Organize a 1-day water summit to address 
specifically the growing problem of declining water 
quality in the Thatluang wetlands 

 
NPCO 

 
This should take place 
in September 2018 
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APPENDICE E: Photo Documentation Of Work in Progress 

  
The dust impact has decreased as a result of the asphalt pavement 

  
Embankment side of the bridge approach is changed to concrete stone wall gabion 

  
Concrete irrigation main canal and the secondary canal made of bricks 

  
Water sampling and monitoring at Thatluang Wetland  

 




