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8.7 Unplanned Events 

This chapter presents the probable impacts of unplanned events associated with construction and 

operation of the Project. The unplanned events are those that potentially arise from technical failure, 

human error, or as a result of natural phenomena. 

The assessment of unplanned impacts considers the probability of events occurring and an estimate 

of the severity of consequences. The assessment of the severity of impacts due to fire and explosion 

is based on the worst case scenario, where it is assumed that safety devices and associated 

measures fail to operate properly resulting in the incidents. 

8.7.1 Scope of Impact Assessment of Unplanned Events 

This assessment addresses the following unplanned events: 

◼ Blade throw; 

◼ Fire and explosion including Unexploded ordnance (UXO); 

◼ Spillage of fuel, oil, and hazardous materials; 

◼ Traffic accidents; 

◼ Natural unplanned events such as landslides and floods; and 

◼ Transmission line snapping, and transmission tower/pylon collapse; 

8.7.2 Impact Assessment Methodology 

To evaluate potential impacts from unplanned events, a risk-based approach is used to define:  

◼ the most likely unplanned events leading to environmental, social and/or community health 

impacts; and  

◼ those unplanned events with the most significant potential environmental, social and/or 

community health impacts overall. Impact significance for unplanned events is therefore 

determined by evaluating the combination of likelihood and consequence. 

8.7.2.1 Assess the Scale of Consequence 

Indicative levels of consequence for potential impacts from unplanned events can be defined for the 

physical, biological, and social environment as provided in Table 5.5. 

Table 8.109: Indicative Levels of Consequence for Potential Impacts from 
Unplanned Events 

 Incidental (A) Minor (B) Moderate (C) Major (D) Severe (E) 

Physical 
Environment 

Impacts such as 
localised or short 
term effects or 
environmental 
media, meeting all 
environmental 
standards 

Impacts such as 
widespread, short-
term impacts to 
environmental 
media, meeting all 
environmental 
standards 

Impacts such as 
widespread, long-
term effects on 
environmental 
media, meeting all 
environmental 
standards 

Impacts such as 
significant, 
widespread and 
persistent 
changes in 
environmental 
media 

OR 

Exceedance of 
environmental 
standards 

Exceedance of 
environmental 
standards and 
fine/ prosecution 

Biological 
Environment 

Impacts such as 
localised or short 
term effects on 
habitat or species 

Impacts such as 
localised, long 
term degradation 
of sensitive habitat 
or widespread, 

Impacts such as 
localised but 
irreversible habitat 
loss or 
widespread, long-

Impacts such as 
significant, 
widespread and 
persistent 

Impacts such as 
persistent 
reduction in 
ecosystem 
function on a 
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 Incidental (A) Minor (B) Moderate (C) Major (D) Severe (E) 

short-term impacts 
to habitat or 
species 

term effects on 
habitat or species 

changes in habitat 
or species 

landscape scale 
or significant 
disruption of a 
sensitive species. 

Social 
Environment 

Slight, temporary, 
adverse impact on 
a few individuals 

Temporary (<1 
year), adverse 
impacts on 
community which 
are within 
international 
health standards 

Adverse specific 
impacts on 
multiple 
individuals that 
can be restored in 
<1 year 

OR 

One or more 
injuries, not lost-
work injuries. 

Adverse long-
term, multiple 
impacts at a 
community level, 
but restoration 
possible. 

OR 

One or more lost-
work injuries to a 
member of the 
public including 
permanently 
disabling injuries. 

Adverse long-
term, varied and 
diverse impacts at 
a community level 
or higher – 
restoration 
unlikely. 

OR 

Fatalities of public. 

 

8.7.2.2 Assessing the Likelihood 

For the purposes of assessment, the likelihood of an unplanned event occurring can be classified as 

follows: 

1 - Remote, not known in the industry; 

2 - Very unlikely, known of in the industry; 

3 - Unlikely, may occur once or more in life of the Project; 

4 - Likely, may occur once or twice per year; 

5 - Expected, may occur more than twice per year. 

8.7.2.3 Assessing the Significance 

The consequences and likelihood of potential unplanned events are combined to determine the 

overall impact significance using the risk matrix shown in Table 5.6.  

For potential impacts that are determined to have an impact significance of Moderate or Major, risk 

reduction measures are identified; these can include measures that reduce the likelihood of the event 

from occurring (i.e. preventive barriers), those that reduce the consequences on sensitive 

receptors/resources if the event were to occur (i.e. mitigation or recovery measures), and those that 

affect the likelihood and consequence. 

Table 8.110: Risk Matrix for Potential Unplanned Events 

 Likelihood of Occurrence 

Incidental (1) Minor (2) Moderate (3) Major (4) Severe (5) 

C
o

n
s

e
q

u
e
n

c
e
 Incidental (A) Negligible Negligible Negligible Negligible Negligible 

Minor (B) Negligible Minor Minor Minor Moderate 

Moderate (C) Minor Minor Moderate Moderate Major 

Major (D) Moderate Moderate Major Major Major 

Severe (E) Major Major Major Major Major 
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8.7.3 Assessment of Potential Impacts 

Based on the Project activities, the potential unplanned events that were considered to have the 

highest potential environmental and social risks during all phases of the Project were shown in Table 

8.111. Noted that for the commissioning and operational phases, only indicative project activities were 

listed. A more comprehensive evaluation of potential impacts would be conducted once sufficient 

detailed design information is available. 

Table 8.111: Unplanned Events Leading to Potential Impacts 

Project Phase Activity Potential Receptors Affected 

Site Preparation and 
Construction 

 

Small scale leakage and spill 
incidents from site-preparation / 
construction activities 

Users of surface water and groundwater 
in nearby communities 

Traffic collisions Users of the public roadways utilised by 
the Project. 

Fire and explosion including 
Unexploded ordnance (UXO) 

Nearby communities 

Natural Hazards - Flooding and 
Landslides 

Nearby communities 

Forest, habitats, flora, and fauna in the 
vicinity of the site. 

Commissioning and 
Operation 

Small scale leakage and spill 
incidents from activities on site 

Users of groundwater in nearby 
communities 

Traffic collisions Users of the public roadways utilised by 
the Project 

Fire and explosion including UXO Nearby communities 

Forest, habitats, flora, and fauna in the 
vicinity of the site. 

Blade ejection failure Nearby communities 

Transmission line snapping, and 
transmission tower/pylon collapse 

Nearby communities  

Natural Hazards - Flooding and 
Landslides 

Nearby communities 

Forest, habitats, flora, and fauna in the 
vicinity of the site. 

Potential impacts from these events are described in detail in the following sections. These potential 

impacts had been classified using the risk-based impact assessment methodology for unplanned 

events Section 8.7.2. It should be noted that this methodology was different than that applied to 

potential impacts from planned activities, as the assessment of potential impacts from unplanned 

events must consider likelihood as well. Because a risk-based assessment methodology had been 

used, worst-case scenarios had been considered. 

A summary of potential Project-related hazards, contributing causes, and consequences for the 

Project workforce, nearby communities and/or surrounding environment were summarised in Table 

8.112. 

In order to reduce Project risk from the key potential unplanned events, the standard mitigation 

hierarchy should be applied. For the purposes of this assessment mitigation measures were 

discussed in the following sections where the pre-mitigation significance of the unplanned event is 

greater than Minor. 

Unlike impacts from planned activities, mitigation of unplanned events should consider both pre-event 

preventative actions (that reduce the likelihood of the cause of the potential impact) and post-event 

mitigation that reduces the magnitude of the consequence. 
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Table 8.112: Potential Impacts from Unplanned Events and Pre-mitigation Risk Ranking 

No. Unplanned Event Cause Consequence Risk 
Ranking 

    Pre-
mitigation 

Site Preparation / Construction 

1. Small scale leakage and spill 
incidents from site preparation/ 

Construction activities 

Corrosion, dropped objects, or other damages to 
storage oil tanks/mobile gas stations; failure to secure 
valves; failure to maintain large mobile construction 
plant. 

Workers and Communities – No available onsite fuel 
storage so likelihood of spillage of oil, lubricant to ground 
water and soil contamination is Low. The effects on 
surrounding communities utilizing groundwater resources 
is Low. 

3B (Minor) 

   Environment – No available onsite fuel storage so 
likelihood of spillage of oil, lubricant to ground water and 
soil contamination is Low. 

3B (Minor) 

2. Road traffic transporting 
personnel or materials 
involved in a collision 

Wet/dark conditions, driver distraction, fatigue, other 
dangerous drivers, variable road conditions; rural 
areas with pedestrian road users 

Workers and Communities – Traffic accidents that 
involved community members, resulting in injury or 
fatality. Accidents might require use of local medical 
emergency services in the Project area and could 
temporarily decrease access to these services for local 
residents. 

4E (Major) 

  As above with livestock in the road Workers and Communities – Traffic accident with 
livestock leading to death of livestock and loss/reduction 
in community member’s livelihood. 

4C 
(Moderate) 

3. Fire and explosion including 
presence of UXO 

Leakage and spill incidents of flammable materials, 
malfunctioning equipment and failure to operate large 
mobile construction vehicle 

Presence of UXO could lead to injuries and fatalities 

Workers and Communities – Based on the liquid fuel 
storage volumes the potential exists for exposure to 
ignited due to malfunctioned equipment and resulting in 
potentially severe injuries to employees and spread to 
nearby communities’ members. 

3D (Major) 

   Environment: – Based on the liquid fuel storage volumes 
potential for ignition of leakage or spill of oil/chemicals 
due to human errors and malfunctioned short-circuit 
equipment, accidents might lead to uncontrollable 
wildfire, loss of crops and habitat, causing injury and life-
threatening of local community. 

3D (Major) 

4 Natural Hazards Flooding & 
Landslide 

Heavy rainfall that exceeds the capacity of the natural 
drainage system may cause flash flood event. 

Workers and Communities: Flood and Landslide can 
result in loss of human life, damage to property, 

4D (Major) 
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No. Unplanned Event Cause Consequence Risk 
Ranking 

    Pre-
mitigation 

Clearing vegetation for site preparation increases the 
rate of run-off and flood risks to downstream area. 
Landslide occurs in combination of many causes such 
as intense rainstorm, steep slopes (over 200) and 
vegetation removing that weakens soil bearing 
capacity. 

destruction of crops, and loss of livestock that affects to 
livelihood. Flood and landslide may affects to substation 
and power components that lead to loss of electricity 
supply locally.  

Environment: A large-scale flood and landslide could 
result in damage/death of local flora and fauna. 

Commissioning and Operation 

5. Small scale spill from 

activities on-site 

Corrosion, dropped objects or other damage to small 
storage vessels; failure to secure valves; failure to 
maintain equipment. 

Workers and Communities – There would be use of oil, 
fuel across the site during commissioning and operation 
phase of the Project for operation & maintenance (O&M) 
services. As a result, there was a risk that small volumes 
of oil and fuel could be spilled on-site. 

3C 
(Moderate) 

   Environment - There would be use of oil, fuel across the 
site during commissioning and operation phase of the 
Project for operation & maintenance (O&M) services. As 
a result, there was a risk that small volumes of oil and 
fuel could be spilled on-site that leads to soil 
contamination and water quality degradation. 

3C 
(Moderate) 

6. Fire and explosion including 
presence of UXO 

Leakage and spill incidents of flammable materials, 
malfunctioning equipment, short-circuit power, 
Damage of transmission lines or Lightning strike. 

 

Presence of UXO could lead to injuries and fatalities  

Workers and Communities – A large-scale fire could 
result in injuries to people in the surrounding 
communities, or in the worst-case fatalities. Explosions of 
malfunctioned equipment could result in rapid spread of 
fire and projectile spread of debris. This could result in 
injuries to people in the surrounding communities, or in 
the worst-case fatalities. 

2E (Major) 

   Environment: – A large-scale fire could result in 
damage/death of local flora and fauna. Accidents might 
lead to uncontrollable wildfire, loss of crops and habitat 
given the environment settings at the Project area. 
Explosions could result in rapid spread of fire and 
projectile spread of debris. This could result in 
damage/death of local flora and fauna. 

3C 
(Moderate) 
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No. Unplanned Event Cause Consequence Risk 
Ranking 

    Pre-
mitigation 

7. Blade ejection failure Root connection; catastrophic structural buckling or 
separation; leading edge, trailing edge, or other bond 
separation; lightening damage; erosion; failure at 
outboard aerodynamic device; reduction in stiffness of 
blades (up to 10%); superficial structural or 
delamination/laminate wrinkling that eventually 
become permanent damage; and over speeding due 
to failure of SCADA to rectify the failure or high 

wind/cyclonic/meteorological conditions172 

Workers and Communities – Blade ejection failure could 
result in rapid spread of fire and projectile spread of 
debris given the heights of wind turbines. This could 
result in injuries to surrounding communities, or in the 
worst-case fatalities. Given the residential area living far 
from Project boundary and out of the setback-distance of 
blade throw risks, the likelihood and severity of 
surrounding communities is Moderate 

3C 
(Moderate) 

   Environment – As above with local flora and fauna. 3C 
(Moderate) 

8. Accidental transmission line 
snapping and tower 
swaying/collapsing 

Wind/cyclonic/meteorological conditions, catastrophic 

structural separation, corrosion 

Workers and Communities –. Electrocutions that involved 
community members, resulting in injury or fatality, 
livestock leading to death of livestock and loss/reduction 
in community member’s livelihood 

3D (Major) 

9. Natural Hazards Flooding & 
Landslide 

Heavy rainfall that exceeds the capacity of the natural 
drainage system may cause flash flood event. 
Clearing vegetation for site preparation increases the 
rate of run-off and flood risks to downstream area. 
Landslide occurs in combination of many causes such 
as intense rainstorm, steep slopes (over 200) and 
vegetation removing that weakens soil bearing 
capacity. 

Workers and Communities: Flood and Landslide can 
result in loss of human life, damage to property, 
destruction of crops, and loss of livestock that affects to 
livelihood. Flood and landslide may affects to substation 
and power components that lead to loss of electricity 
supply locally.  

Environment: A large-scale flood and landslide could 
result in damage/death of local flora and fauna. 

4D (Major) 

 

 
172

 Robinson et al. Study and development of a methodology for the estimation of the risk and harm to persons from wind turbines. 2013. Prepared by MMI Engineering Ltd for the Health and Safety 

Executive 2013 
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8.7.3.1 During Site Preparation and Construction 

Leakage and Spill Incidents 

Background 

There would be many large mobile plant items that would be powered by diesel oil and would contain 

relatively small reservoirs of lube oil and hydraulic oil, with the potential for environmental damage if 

the materials are lost to ground. Mobile plant will include: 

◼ Cranes; 

◼ Pipe-laying cranes and plant; 

◼ Excavators; 

◼ Heavy goods vehicles; 

◼ Fork-lift trucks; and 

◼ Fuel trucks. 

◼ During site preparation and the early stages of construction any accidental release of oils would 

be to unpaved areas. Hence, the oil would seep into the ground and potentially groundwater if the 

release was not responded to immediately. Lube oils were not expected to be readily 

biodegradable. However, any release was likely to be small and if there was immediate response, 

the residual amount released would result in negligible damage to the environment. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

onshore spills are summarised in Table 8.113. 

Table 8.113: Preventative and Mitigation Measures of Leakage and Spills 
Incidents 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Design the site to include good site 
management practices to ensure 
that the products are properly stored 
on site (e.g. secondary containment, 
double walled tanks, over filling 
alarm system). 

EPC Contractor Before site 
preparation 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. Engagement 
on emergency response will provide 
regular information on safety drills 
and guidance to residents in the 
event of an unplanned event 

IEAD Before site 
preparation 

Prevent Ensure good inspection and 
maintenance procedures for large 
mobile construction plant to 
minimize small leaks and spills. 

EPC Contractor During site 
preparation and 
construction 
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Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Mitigate Prepare an Emergency 
Preparedness and Response Plan 
to cover accidental and emergency 
situations. This Plan will detail: 

■ Planning coordination: including 
procedures for informing local 
communities about emergency 
response, documentation and 
first aid / medical treatment; 

■ Emergency equipment: 
including equipment in the 
project design and any 
additional emergency 
equipment; and 

■ Training: employees and 
contractors will be trained in 
emergency response 
procedures. 

■ Auditing: audit records will be 
maintained on how the Plan is 
being implemented. 

IEAD Planning stage 
(construction and 
operations) 

Mitigate Implement Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation. 

EPC 

Contractor/IEAD 

During 
construction, 
commissioning and 
operations 

Residual Impacts 

Because the majority of the mitigation presented was preventative, the primary goal of these 

measures was to reduce the likelihood of the unplanned event from occurring. However, if the event 

occurred, the consequence of the oil spills could potentially remain as severe. In these cases, the 

mitigation measured described in the previous section would apply to minimize impacts. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 3B Minor 

 Environment 3B Minor 

With Mitigation Measures Workers and Communities 2B Minor 

 Environment 2B Minor 

Monitoring and Auditing 

◼ Monthly monitoring the implementation of all proposed mitigation measures specified in 

Emergency Preparedness and Response Plan should be conducted properly; 

◼ Daily inspection of any secondary containment of oil/chemical on site and ensure good 

maintenance procedures to minimize small leaks and spills.  

Traffic Accidents 

Background 

Receptors for increased road safety risks during Project site preparation and construction included 

drivers, passengers, and non-motorized travelers on public roads. Although existing road users were 

likely to be accustomed to existing safety risks associated with poor road conditions, these receptors 

were unlikely to have experience driving or sharing the road with heavy trucks, of the type likely to be 

used during Project site preparation and especially construction. 
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Site preparation would require a number of vehicle trips to deliver construction equipment and 

supplies, as well as daily trips of employee. Additionally, the Project Site is located in mountainous 

area, the traffic conditions is quite unfavorable.  

Based on this analysis, it was assumed that road safety risks increase roughly in proportion with 

increased vehicular traffic congestion. Road safety risks would also increase due to degraded road 

infrastructure conditions. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

Active mitigation measures that would be used to further mitigate potential road safety risks were 

provided in Table 8.114. These measures included development of a Transportation Management 

Plan that would address scheduling of road activity, monitoring conditions of public roads, and active 

traffic controls at the Project site entrance. 

Table 8.114: Preventative and Mitigation Measures of Traffic Accident 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Developed and implemented a 
Traffic Management Plan. This 
should include measures such as: 

■ Active traffic controls (e.g. 
flaggers to direct traffic at the 
Project site entrance); and 

■ Schedule construction 
deliveries and employee shift 
changes to minimize traffic 
congestion and delay 

EPC Contractor Site preparation 
and construction 

Prevent Design an H&S plan and good 
safety practices for the 
transportation (e.g. alcohol policy, 
good driving practice). 

EPC Contractor  Construction 

Prevent Upgrade the access road to the 
Project site 

IEAD Site Preparation 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. Engagement 
on emergency response will provide 
regular information on safety drills 
and guidance to residents in the 
event of an unplanned event. 

IEAD Before site 
preparation 

Mitigate Develop an Emergency 
Preparedness and Response Plan. 

IEAD Prior to site 
preparation 

Mitigate Implement an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation 

IEAD Construction 
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Residual Impacts 

Because the majority of the mitigation presented as preventative, the primary goal of these measures 

was to reduce the likelihood of the unplanned event from occurring. However, if the event occurred, 

the consequence of the traffic accidents could potentially remain as severe. In these cases, the 

mitigation measures described in the previous section would apply to minimize impacts. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 4E Major 

 Communities (livestock) 4C Moderate 

With Mitigation Measures Workers and Communities 3E Major 

 Communities (livestock) 2B Minor 

Monitoring and Auditing 

◼ Monthly monitoring the implementation of all proposed mitigation measures specified in the 

Traffic Management Plan (TMP) should be conducted; 

◼ Regular road condition monitoring along the transportation route to understand road quality 

during construction phase 

Fire and Explosion 

Background 

Onsite fuel requirement during construction phase will be diesel. Fuels will be provided for daily 

requirements and transported to the site by fuel specialized trucks. The onsite delivery of fuel or 

lubricant will be at designated location that will have an impervious base. So, risk of fire and explosion 

at the site will be reduced. 

In addition to the failure of malfunctioning and/or outdated machinery and equipment could be also led 

to the risk of fires and explosions. Risks of presence of Unexploded Ordnances (UXOs) still left after 

UXO Clearance (currently being conducted by the Lao government) should also be considered. 

A map173 of UXO presence in Laos is provided in Figure 8.92. The Project is located in Sekong and 

Attapeu province in the south of Laos which are shown are high risk areas for potential presence of 

UXO due to bombing campaigns between 1965 and 1975.  

Large scale fires, or worst-case explosions, could potentially release smoke and fumes in the broader 

area generating health issues associated with inhalation of toxic substances and uncontrollable 

wildfire that would contribute to a loss of crops and habitats and impacts on the economics of the area 

(e.g. community and workers jobs and incomes).  

During the site visit in November to December 2021, the field team observed that there was ongoing 

UXO clearance in the region. UXO clearance are rolled out in areas where there are planned 

developments and land use such as area near towns to accommodate town expansion and expansion 

of agricultural land. 

Based on the KII with local authorities and FGDs with villagers, in general, there are concerns about 

UXO; however, living with UXO has become a part of their lives that they are no longer alarmed about 

it. For example, villagers would farm in new and un-surveyed piece of land without notifying relevant 

authority to conduct UXO survey and clearance. They only notify the authority when UXO are 

encountered. Additionally, it was informed that the last incident of injury due to explosion of UXO was 

a long time ago (precise year could not be obtained).  

 

 
173

 https://www.uxolao.org 

https://www.uxolao.org/
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Table 8.115: Social Impact Sensitivity Criteria 

Sensitivity Definition 

Low Villagers have low vulnerability/sensitivity; consequently has a high ability to adapt to changes 
brought by the project 

Medium Some, but few areas of vulnerability/sensitivity; retaining an ability to at least adapt in part to 
change brought by the project 

High  Profound or multiple levels of vulnerability/vulnerability/sensitivity that undermine the ability to 
adapt to changes brought by the project 

Table 8.116: Social Impact Magnitude Criteria  

Magnitude Definition 

Large Change dominates over baseline conditions. Affects the majority of the area or population in the 
AoI and/or persists over many years. The impact may be experienced over a regional or national 
area. 

Medium  Early evident difference from baseline conditions. Tendency is that impact affects a substantial 
area or number of people and/or is of medium duration. Frequency may be occasional and 
impact may potentially be regional in scale. 

Small Perceptible difference from baseline conditions. Tendency is that impact is local, rare and 
affects a small proportion of receptors and is of a short duration. 

Negligible  Change remains within the range commonly experienced within the household or community 

Positive  In the case of positive impacts, it is generally recommended that no magnitude be assigned, 
unless there is ample data to support a more robust characterisation. It is usually sufficient to 
indicate that there will be a positive impact, without characterising the exact degree of positive 
change likely to occur.   

 

The potential economic displacement and impacts to livelihoods are assessed in accordance with the 

criteria set out in Table 8.116 and Table 8.115.  
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Figure 8.92: Info Map of Potential UXO Presence in Laos 
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Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

fire and explosion are summarized in Table 8.117. 

Table 8.117: Preventative and Mitigation Measures of Fire and Explosion 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Contact relevant authority bodies 
and conduct the UXO clearance 

IEAD Site preparation 

Prevent Implement on-site prevention 
measures such as (i) Equip the site 
with proper equipment (such as fire 
extinguishers, proper 
communication equipment) and 
regularly inspect and maintain them; 
(ii) Prepare the Fire prevention and 
Fighting Plan that ensure 
compliance and Fighting; (iii) 
Conduct firefighting training to the 
emergency support team, 
contractors and workers on site and 
camping areas 

EPC 
Contractor/IEAD 

Site preparation 
And construction 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. Engagement 
on emergency response will provide 
regular information on safety drills 
and guidance to residents in the 
event of an unplanned event. 

IEAD Site preparation 
and construction 

Mitigate Develop an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation. The 
Emergency response plan should 
include: 

■ Immediately pull the nearest 
fire alarm if a fire occurs, report 
the event to shift supervisor or 
foreman immediately for 
emergency response; 

■ When the emergency alarm 
sounds, all employees shall 
stop all activities and move to 
emergency assembly places 
immediately; 

■ Limit the fire areas by utilizing 
the appropriate firefighting 
equipment, if the fire is small 
and controllable; and 

■ Follow the procedure included 
in the Emergency Response 
and Evacuation Plan to take 
actions 

EPC 
Contractor/IEAD 

Site preparation 

Mitigate Implement an Emergency 
Preparedness and Response Plan 

EPC 
Contractor/IEAD 

During construction 
& Operation 
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Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

and monitor contractors to ensure 
consistent implementation 

Residual Impacts 

Because the majority of the mitigation presented was preventative, the primary goal of these 

measures was to reduce the likelihood of the unplanned event from occurring. However, if the 

identified events occurred, the consequences remained the same level. In these cases, the post-

event measures described in the previous section would apply to minimize impacts. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 3D Major 

 Environment 3D Major 

With Mitigation Measures Workers and Communities 2C Minor 

 Environment 2C Minor 

Monitoring and Auditing 

A monthly audit program shall be established to check the implementation of emergency response 

and evacuation plan, staff training, equipment inspection, and firefighting drills. 

Natural Hazards (Flood and Landslide) 

Background 

Landslide susceptibility within the study area is reported to vary between Medium to Very High. This 

indicates that the project area is susceptible to landslides owing to factors such as land cover, soil 

type, and slope. In addition, it indicates the hazard due to landslides triggered by precipitation to vary 

between Low-High within Study area. Accordingly, overall hazard due to landslides triggered by 

precipitation is considered to be ‘High’. 

Sekong and Attapeu province are reported to be among the most (flood) vulnerable provinces in Laos 

PDR174. However, review of flood hazard data based on likelihood of damaging and life threatening 

floods (floods with depth of inundation >0.5 m) indicated the flood hazard to be Very Low in Sanxay 

district in Attapeu, and Dak Cheung district in Sekong province where the project is located. Further, 

review of flood hazard map(s) representing the depth of inundation under a flood with 100 year return 

period indicated no inundation in project area. 

Accordingly, considering the site setting (locations of assets), absence of major rivers, and no 

reported inundation within study area, riverine floods are not likely to have impact on the project. 

Hence no hazard due to riverine flood is considered. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

flood events are summarized in Table 8.118Table 8.123. 

Table 8.118: Preventative and Mitigation Measures of Natural Hazards 

 
174

 https://www.adpc.net/igo/category/ID416/doc/2013-ptk8Nb-ADPC-Publication_LNAReportWEB_(2).pdf  

https://www.adpc.net/igo/category/ID416/doc/2013-ptk8Nb-ADPC-Publication_LNAReportWEB_(2).pdf
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Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Incorporation of siting and safety 
engineering criteria to prevent 
failures due to natural disasters. 

IEAD Prior to 
Construction  

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During site 
preparation and 
construction 

Prevent Implement periodic routine 
inspection and maintenance 
procedures (in line with international 
best practice) 

O&M 

Contractor/IEAD 

During site 
preparation and 
construction 

Prevent Install warning system, signal 
boards, flood prevention systems. 

IEAD Prior to 
Construction 

Mitigate Develop an Emergency 
Preparedness and Response Plan. 

IEAD Prior to 
Construction 

Mitigate Implement an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation 

EPC Contractor/ 
IEAD 

During Site 
preparation and 
construction  

Residual Impacts 

It is noted that the likelihood of occurrence of natural hazards (Flood and Landslide) will not be 

increased by the project. The project should ensure however, that the introduction of hard surface 

areas does not increase the potential for flash flood etc. where possible. The project could also 

provide mitigation measures to minimize impacts and damage caused by Flood and Landslide. 

  Impact Significance 

Without Mitigation Measures Communities 4D Major 

With Mitigation Measures Communities 3C Moderate 

Monitoring and Auditing 

No specific monitoring program is required. 

8.7.3.2 During Commissioning and Operation 

Leakage and Spill Incidents 

Background 

There would be use of oil, fuel including hydrocarbons, across the site during commissioning and 

operation phase of the Project for operation & maintenance (O&M) services. As a result, there was a 

risk that small volumes of oil and fuel could be spilled on-site. The risk of these spills reaching the 

environment would be minimal in paved areas. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

onshore spills are summarised in Table 8.119. 

Table 8.119: Preventative and Mitigation Measures of Leakage and Spills 
Incidents  
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Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Implement good site management 
practices to ensure that the 
products are properly stored on site 
and in areas where spills will not 
easily reach the environment (e.g. in 
paved areas with secondary 
containment). 

EPC 
Contractor/IEAD 

Prior to 
commissioning 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During 
commissioning and 
operation 

Mitigate Prepare an Emergency 
Preparedness and Response Plan 
to cover accidental and emergency 
situations. This Plan will 
detail: 

■ Planning coordination: including 
procedures for informing local 
communities about emergency 
response, documentation and 
first aid / medical treatment; 

■ Emergency equipment: 
including equipment in the 
project design and any 
additional emergency 
equipment; and 

■ Training: employees and 
contractors will be trained in 
emergency response 
procedures. 

■ Auditing: audit records will be 
maintained on how the Plan is 
being implemented. 

EPC 
Contractor/IEAD 

Before 
commissioning and 
operation 

Mitigate Implement Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation. 

IEAD During 
commissioning and 
operation 

Residual Impacts 

Because the majority of the mitigation presented was preventative, the primary goal of these 

measures was to reduce the likelihood of the unplanned event from occurring. However, if the event 

occurred, the consequence of the hydrocarbon spills could potentially remain as severe. In these 

cases, the post event measures described in the previous section would apply to minimize impacts. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 3C Moderate 

 Environment 3C Moderate 

With Mitigation Measures Workers and Communities 2C Minor 

 Environment 2B Minor 

 

Monitoring and Auditing 

◼ Monthly monitoring the implementation of all proposed mitigation measures specified in 

Emergency Preparedness and Response Plan should be conducted properly; 
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◼ Daily inspection of any secondary containment of oil/chemical on site and ensure good 

maintenance procedures to minimize small leaks and spills.  

Fire and Explosion 

Background 

Damage of the wind turbine generators (WTGs) and their auxiliary components, transmission line due 

to lighting strikes, electrical arcs or flashovers and malfunctioned equipment which resulting fires and 

even explosions as WTGs materials were informatively construed as flammable materials. 

Large scale fires, or worst-case explosions, could potentially release smoke and fumes in the broader 

area generating health issues associated with inhalation of toxic substances and uncontrollable 

wildfire that would contribute to a loss of crops and habitats and impacts on the economics of the area 

(e.g. community and workers jobs and incomes). 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

fire and explosion are summarized in Table 8.120. 

Table 8.120: Preventative and Mitigation Measures of Fire and Explosion 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During 
commissioning 
and operation 

Prevent Implement routine inspection and 
maintenance procedures (in line 
with international best practice) for 
any hazardous substances’ storage 
vessels and WTGs. 

EPC 
Contractor/IEAD 

During 
commissioning 
and operation 

Prevent Install warning system, signal 
boards, lighting protection system 
where risks of fire and explosion 
exposed 

IEAD Prior 
commissioning 

Mitigate Implement Emergency 
Preparedness and Response Plan 
with forest fire protection and 
monitor contractors to ensure 
consistent implementation 
Provide regularly safety and fire 
prevention & fighting drills. 

IEAD During 
commissioning 
and operation 

Residual Impacts 

Because the majority of the mitigation presented was preventative, the primary goal of these 

measures was to reduce the likelihood of the unplanned event from occurring. However, given the 

likelihood of the event is well-known in the industry and have been occurring sporadically, hence, the 

possibility of such incident still remains the same. In these cases, the mitigation measures described 

in the previous section would potentially apply to minimize the severity on communities and 

surrounding environment. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 2E Major 
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  Impact Significance 

 Environment 2D Moderate 

With Mitigation Measures Workers and Communities 2D Moderate 

 Environment 2C Minor 

 

Monitoring and Auditing 

A monthly audit program shall be established to check the implementation of emergency response 

and evacuation plan, staff training, equipment inspection, and firefighting drills. 

Blade Ejection Failure 

Background 

A failure of the rotor blade could result in the “throwing” of a rotor blade, which might affect public 
safety. Assessment of reports and case studies in the open domain had revealed an increasing trend 

to determine the distance at which a rotor bade could be thrown. Therefore, it became strictly 

necessary to define setback distances and/or buffer zones to minimize the risk of damage or injury 

from components failure. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

blade throw are summarized in Table 8.121. 

Table 8.121: Preventative and Mitigation Measures of Blade Ejection Failure 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Establish safety zone at least 270 m 
away from the WTGs with fences if 
possible. It was recommended that 
the minimum setback distances 
required to meet noise and shadow 
flicker limits be maintained with 
respect to sensitive residential 
receptors to provide further 
protection; 

IEAD Prior 
commissioning 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During 
commissioning and 
operation 

Prevent Implement periodic routine 
inspection and maintenance 
procedures (in line with international 
best practice). 

EPC 
Contractor/IEAD 

During 
commissioning and 
operation 

Prevent Install warning system, signal 
boards, lighting prevention system 
around the 270 m radius of danger 
zone where the WTGs located. 
Equipped vibration sensors for the 
warning of any imbalances in rotor 
blades. 

IEAD Prior 
commissioning 
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Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Mitigate Develop an Emergency 
Preparedness and Response Plan. 

EPC 
Contractor/IEAD 

Prior 
commissioning 

Mitigate Implement an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation 

IEAD During 
commissioning and 
operation 

 

Residual Impacts 

Because the majority of the mitigation presented was preventative, the primary goal of these 

measures was to reduce the likelihood of the unplanned event from occurring. However, given the 

likelihood of the event is well-known in the industry and have been occurring sporadically, hence, the 

possibility of such incident still remains the same. In these cases, the mitigation measures described 

in the previous section would potentially apply to minimize the severity on communities and 

surrounding environment. 

  Impact Significance 

Without Mitigation Measures Workers and Communities 3C Moderate 

 Environment 3C Moderate 

With Mitigation Measures Workers and Communities 2B Minor 

 Environment 2B Minor 

 

Monitoring and Auditing 

A quarterly audit program shall be established to check the implementation of regular technical 

inspection of the WTGs and blades’ safety. Any identify gaps or areas of opportunity will be followed 

up after the inspection until resolved. The auditing records will be kept onsite for future review and 

supervision. 

Transmission Line Snapping and Transmission Pylon Collapse 

Background 

During operation, there was a possibility of lines or transmission towers/parts snapping/swaying due 

to the tower failing and resulting in injuries and/or fatalities. Additionally, any contacts (both intentional 

and unintentional) with the exposing snapped transmission line can result in electrocution. 

The risk was mainly influenced by poor foundation quality, tower member theft, material corrosion due 

to poor coating and poor quality or damaged fittings exposing the system to failure. The receptor 

sensitivity was considered high as there were households and livelihood activities within the 

transmission line RoWs in the Project area. Impacts on community health and wellbeing could lead in 

injuries and fatalities. 

In the rural areas, due to the fact that the transmission line routing was mostly designed far from the 

existing communities the receptor sensitivity is considered low but with medium significance. 

Significance (Before Mitigation) 

The significance is provided in Table 8.112. 

Mitigation Measures 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

transmission line snapping and transmission pylon collapse are summarized in Table 8.122. 
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Table 8.122: Preventative and Mitigation Measures of Transmission Line 
Snapping and Transmission Pylon Collapse 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Establish a good practice and 
should comply with electricity safety 
related regulation or international 
standard, whichever, more 
stringent, in the design and 
installation of transmission line and 
transmission pylons 

IEAD Prior 
commissioning 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During 
commissioning and 
operation 

Prevent Implement periodic routine 
inspection and maintenance 
procedures (in line with international 
best practice) 

O&M 

Contractor/IEAD 

During 
commissioning and 
operation 

Prevent Install warning system, signal 
boards, lighting prevention system, 
anti-climbing devices on the tower. 

IEAD Prior 
commissioning 

Mitigate Develop an Emergency 
Preparedness and Response Plan. 

EPC 
Contractor/IEAD 

Prior 
commissioning 

Mitigate Implement an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation 

EPC Contractor During 
commissioning and 
operation 

Residual Impacts 

Because the majority of the mitigation presented as preventative, the primary goal of these measures 

was to reduce the likelihood of the unplanned event from occurring. However, if the event occurred, 

the consequence of the transmission line snapping and transmission pylon collapse events could 

potentially remain as severe. In these cases, the post-event measures described in the previous 

section would apply to minimize impacts. 

  Impact Significance 

Without Mitigation Measures Communities 3D Major 

With Mitigation Measures Communities 2D Moderate 

Monitoring and Auditing 

A quarterly audit program shall be established to check the implementation of regular technical 

inspection of the transmission lines and transmission pylons’ safety. 

Natural Hazards (Flood and Landslide) 

Background 

Landslide susceptibility within study area is reported to vary between Medium to Very High. This 

indicates that the project areas is susceptible to landslides owing to factors such as land cover, soil 

type, and slope. Moreover, it indicates the hazard due to landslides triggered by precipitation to vary 

between Low-High within Study area. Accordingly, overall hazard due to landslides triggered by 

precipitation is considered to be ‘High’. 
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Sekong and Attapeu province are reported to be among the most (flood) vulnerable provinces in Laos 

PDR175. However, review of flood hazard data based on likelihood of damaging and life threatening 

floods (floods with depth of inundation >0.5 m) indicated the flood hazard to be Very Low in Sanxay 

district in Attapeu, and Dak Cheung district in Sekong province where the project is located. Further, 

review of flood hazard map(s) representing the depth of inundation under a flood with 100 year return 

period indicated no inundation in project area. 

Accordingly, considering the site setting (locations of assets), absence of major rivers, and no 
reported inundation within study area, riverine floods are not likely to have impact on the project. 
Hence no hazard due to riverine flood is considered. 

Significance (Before Mitigation) 

All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 

flood events are summarized in Table 8.123. 

 

Table 8.123: Preventative and Mitigation Measures of Natural Hazards 

Type of Control (i.e. 

Prevent/ Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Incorporation of siting and safety 
engineering criteria to prevent 
failures due to natural disasters. 

IEAD Prior 
commissioning 

Prevent The Project will implement the SEP 
and a robust stakeholder 
engagement programme on 
emergency response. 

IEAD During 
commissioning and 
operation 

Prevent Implement periodic routine 
inspection and maintenance 
procedures (in line with international 
best practice) 

O&M 

Contractor/IEAD 

During 
commissioning and 
operation 

Prevent Install warning system, signal 
boards, flood prevention systems. 

IEAD Prior 
commissioning 

Mitigate Develop an Emergency 
Preparedness and Response Plan. 

IEAD Prior 
commissioning 

Mitigate Implement an Emergency 
Preparedness and Response Plan 
and monitor contractors to ensure 
consistent implementation 

EPC Contractor/ 
IEAD 

During 
commissioning and 
operation 

Residual Impacts 

It is noted that the likelihood of occurrence of natural hazards (Flood and Landslide) will not be 

increased by the project. The project should ensure however, that the introduction of hard surface 

areas does not increase the potential for flash flood etc. where possible. The project could also 

provide mitigation measures to minimize impacts and damage caused by Flood and Landslide. 

  Impact Significance 

Without Mitigation Measures Communities 4D Major 

With Mitigation Measures Communities 3C Moderate 

Monitoring and Auditing 

No specific monitoring program is required. 
 

 
176

 IFC (International Finance Corporation). 2017. Tafila Region Wind Power Projects: Cumulative Effects Assessment. Available 

online at: https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-
ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment  

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment
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8.8 Cumulative and Transboundary Impact Assessment 

8.8.1 Approach 

The approach to the CIA was as follows: 

◼ Identify the spatial and temporal boundaries of the CTIA (considering the combination of potential 

effects of multiple impacts on biodiversity from existing, proposed and anticipated projects); 

◼ Identify ‘Valued Social and Environmental Components’ (“VECs”) in consultation with affected 
communities and key stakeholders; 

◼ Identify developments and external natural and social stressors that may affect the VECs; 

◼ Assess the combined impact of the development of the Project, and determine its effects on 

VECs in both Lao PDR and Vietnam; and 

◼ Identify appropriate measures to management cumulative impacts. 

The CIA has been broadly aligned (as and where relevant) with the specific IFC guidance on the topic 

of bird/bat collision risk for wind farm projects, as outlined in the “Tafila Region Wind Power Project 

CEA” (Cumulative Effects Assessment) (IFC, 2017176), being the first of its kind in the Eastern 

Europe, Middle East and North Africa region. 

8.8.1.1 Boundaries of the CIA 

Temporal boundaries of the CIA included the following: 

◼ Past activities associated with historic cultivation practices by local communities, based on 

historical imagery in Google EarthTM and literature dating back to the 2000’s (approximately 20 
years); 

◼ The state of the environment and land uses based on the current status quo; and 

◼ Activities associated with other projects that may take place in the near future (within the next 0-5 

years. based on potential institutional planning and authorization timeframes). 

Note that the temporary boundary of the CIA could be considered potentially up to 25 years (i.e. the 

project operational life span, as estimated), which aligns with the timeframe considered initial in the 

IFC Tafila project, which was defined as “…the time during which the proposed mitigation, monitoring, 

and management measures will be implemented” (IFC, 2017).  However, even IFC (2017) 

acknowledge that this is likely to be unrealistic as the actual impacts on the VECs are not known, and 

instead temporal boundaries should be determined on the basis of monitoring. 

Spatial boundaries of the CIA were defined as follows: 

◼ The Monsoon WF Project development area and AoI defined for the biodiversity impact 

assessment (including wind farm, access roads and transmission line route to the border with 

Vietnam); 

◼ The EAAAs for volant and non-volant species identified for the baseline biodiversity assessment 

and CHA to account for ecologically important/sensitive ecosystems, habitats and species that 

may be affected by the WF project; 

◼ The corridor of contiguous Wet Evergreen Forest to the north east, north-east of the WF to the 

border with Viet Nam; 

◼ Protected Areas, Important Bird Areas and Key Biodiversity Areas within a 20km radius of the 

Monsoon WF project area; 

 
176

 IFC (International Finance Corporation). 2017. Tafila Region Wind Power Projects: Cumulative Effects Assessment. Available 

online at: https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-
ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment  

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/tafila+region+wind+power+projects+-+cumulative+effects+assessment
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◼ Several villages (23 villages in Dak Cheung district of Sekong province, and 8 villages in Sanxay 

district of Attapeu province) likely to be affected by impacts to local livelihoods; and 

◼ The administrative boundaries of Dak Cheung and Sanxay districts, as representative of all areas 

that could be indirectly affected by changes in ecosystem goods and services. 

8.8.1.2 Identification of VECs related to Biodiversity 

VECs or Valued Social and Environmental Components were identified through the ESIA process 

based on the outcomes of the baseline biodiversity and social assessment findings, stakeholder and 

expert consultations and the Critical Habitat Assessment (CHA, Appendix G).  Priority VECs 

identified for the spatial and temporary boundaries of the CIA were selected on the basis of risk, 

rather than predicted impact (aligning with the IFC 2017 approach), and are summarized in Table 

8.124 below. The reader is also referred to Section 2.3.2.2 of the CIA for further details on the 

important VECs to affected communities identified for the project. 

Table 8.124 VECs selected for the CIA from a biodiversity impacts perspective 

VECs Identified Rationale Relevance to CIA? 

1 RDL bird & bat species Avifauna are typically at particular risk of 
increased mortalities caused by wind farms 
(turbines and power lines), with threatened 
species considered to be of noteworthy 
conservation importance. 

Yes – several RDL species 
of birds identified, only LC 
bats. Several other 
transmission lines 
associated with other 
hydropower projects are 
planned in the AoI. 

2 Large migratory or 
congregatory populations of 
bird/bat species 

Migratory species and large species 
congregations can be at risk of particularly high 
collision incidences with wind farms and species 
barrier effects can be particularly significant. 

No - no large migratory or 
congregatory populations 
known for the local area. 

3 Large, contiguous forest 
compartments 

Known to provide key habitat value for 
endangered species and function as important 
species movement corridors. 

Yes – contiguous and 
largely natural forest 
compartments exist. 

4 Remaining natural and 
modified forest (including 
disturbed/fragmented 
habitat) 

Important for IUCN RDL faunal species and 
plants. 

Yes – contiguous and 
largely natural forest 
compartments exist. 

5 River valleys Represent important aquatic ecosystems and 
key wildlife corridors. 

No – onshore wind farms 
typically pose negligible 
risks to aquatic 
ecosystems, in this case 
the project transmission line 
interactions with river 
ecosystems will be limited. 

6 Critical habitats Critical habitats identified in the CHA are of high 
biodiversity value both in terms of the vegetation 
type and habitat supporting key species, and 
impacts to these areas will be ecologically 
significant. 

Yes - Montane Forest and 
Wet Evergreen Forest 
(natural and modified 
habitats) identified as 
‘critical habitat’ in the CHA. 

7 Network of Protected 
Areas, Important Bird Area 
and Key Biodiversity Areas 

These are key areas for supporting and 
conserving biodiversity where impacts can be 
particularly significant to biodiversity 
conservation goals. 

Yes – several PAs and 
KBAs are located in the 
AoI.  

8 Natural  resources used 
by local communities 

Local rural communities in the area are known 
to be strongly dependent on the natural 
resources provided by forest ecosystems in 
particular, including NTFPs and wildlife 

Yes – community 
engagements identified 
local communities’ strong 
reliance on forest products 
to sustain rural livelihoods. 
From a social perspective, 
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this was the most important 
VEC identified for local 
communities. 

9 Other socio-cultural 
aspects 

Additional socio-cultural aspects that were 
initially identified included: sense of place, 
tourism & recreation, current land use (farming 
for example), cultural/traditional lifestyles, visual 
amenity, air quality/climate and employment 
opportunities.  

No - given that the WF will 
have a limited impact on 
these aspects and that local 
communities did not 
highlight these as being 
particularly important,   

8.8.1.3 Project Risks and Impacts to Biodiversity 

In order to contextualize and inform the CIA, a summary of the key findings of the biodiversity impact 

assessment undertaken for the ESIA for Monsoon WF (ERM, 2022) has been included below: 

◼ Collision risk for bats and birds is considered to be ‘low’ to ‘insignificant’ based on the baseline 
surveys and collision modelling undertaken; 

◼ There are no known populations of key migratory or congregatory bird/bat species identified for 

the Project area that could be significantly impacted; 

◼ General nuisance disturbances and impacts to fauna from dust, noise, vibrations, etc. are 

expected to be of limited significance and can be readily mitigated; 

◼ Impacts to aquatic biodiversity will be minimal and easy to mitigate through appropriate road 

crossing design and construction across small streams; 

◼ Interactions of the transmission lines with streams/rivers will be negligible; 

◼ There will be moderately significant, permanent impacts to the natural forest vegetation 

communities and habitats, with possible indirect impacts on forest-dependent species; 

◼ Linear infrastructure (roads and transmission lines) are likely to have the most notable impacts on 

forests, particularly the lesser-impacted and more contiguous sections of Montane Forest to the 

north and the Wet Evergreen Forest habitat in the north-east (associated with the planned 

transmission line alignment towards Vietnam); and 

◼ Increased efficiency of access to more remote forest areas has been highlighted as a key 

induced and possible unintended consequence of the WF project, and this may result in 

increased pressure on forest resources (particularly hunting of endangered wildlife). 

Residual impacts to forest habitat (and potentially RDL species) associated with access road and 

transmission line infrastructure are considered to be moderately significant and will be difficult to 

mitigate without avoiding impacts altogether.  Despite attempts made to avoid impacts to forest 

habitat through project design and realignment considerations, and the recommendation of good 

practice controls and site-specific mitigation, the following residual impacts of particular significance 

are likely to be associated with the WF project: 

◼ Transformation and/or modification of areas of natural (lesser impacted, contiguous) forest 

vegetation, providing key habitat for RDL forest-dependent species and also classified as ‘critical 
habitats’ (direct and indirect impacts); and 

◼ Loss of RDL species through increased hunting/harvesting pressure due to increased efficiency 

of access to more remote areas in the project area (induced impact). 

 

These residual impacts are likely to result in a net biodiversity loss unless adequately mitigated 

through an appropriate biodiversity compensation strategy. It has been recommended that a 

biodiversity offset be pursued to ensure that residual biodiversity impacts are compensated. 



 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022        Page 550 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT 

For a full description and detailed analysis of the biodiversity risks and impacts related to the 

Monsoon WF project, the reader is referred specifically to Section 8 of the ESIA.   

8.8.1.4 Other Biodiversity Stressors and Threats Identified in the AoI 

Other known developments (existing and planned) in and around the Project area have been 

identified.  

Wind farm projects: 

Based on the stakeholder engagement undertaken, no other wind farms have been identified (existing 

or planned) in Dak Cheung and Sanxay districts. A rapid scan of the AoI in GIS using Google EarthTM 

satellite imagery, combined with a brief literature review, confirmed that there are no other existing 

wind farm projects in the AoI, and this was also highlighted in the baseline biodiversity assessments 

completed for the study area.  

Hydropower projects: 

Several hydropower projects, with associated linear transmission lines, are identified in both Dak 

Cheung and Sanxay districts. A map showing the existing hydropower project transmission line 

closest to the WF project is indicated on the map in Figure 8.93. 
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Figure 8.93 The existing Hydropower Transmission Line and Main Access 
Road in relation to Monsoon WF 

 

 

Agriculture: 

Agricultural projects include livestock husbandry, a coffee plantation project and fruit tree plantation in 

Dak Cheung District, with no formal agricultural projects identified in Sanxay District. 

Road upgrades: 

A number of road upgrade / improvement projects are identified in both Dak Cheung and Sanxay 

districts. 

Mining projects: 

A potential bauxite mining project has been identified in Sanxay District, within Sekong and Attapeu 

provinces.  A map showing the mining area where mining rights has been granted is shown indicated 

on the map in Figure 8.94, suggesting that a large area of the project area and surrounding areas up 

to the border with Vietnam may potentially be subject to surface mining. 
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Figure 8.94 Areas where Bauxite Mining is planned in Sekong and Attapeu 
Province, in relation to Monsoon WF 
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8.8.1.5 Other land uses and biodiversity threats 

Other potential land uses and threats to biodiversity (past, present and future) have also been 

identified through a rapid scan of the projects AoI in GIS using Google EarthTM satellite imagery, 

supplemented by a desktop literature review of the current and past state of biodiversity threats in 

Laos (with future predictions where possible).  This indicated that the key threats to biodiversity (not 

including those associated with the Monsoon WF project) are associated with human interactions with 

forest habitat and resource use, which in rural areas (where the project is located) revolve around 

"multi-livelihood" strategies that involve a mixture of subsistence and income-earning activities that 

combine hunting and gathering with agriculture, horticulture, livestock farming and forestry (National 

University of Laos, 2008).  The most significant threats to biodiversity are likely to include: 

◼ Over-extraction or unsustainable harvesting of wood and NTPs (Non-timber Forest Products) 

from natural forests; 

◼ Forest habitat loss, degradation and fragmentation mainly through cultivation activities; 

◼ Soil erosion and soil loss; and 

◼ Over-hunting and illegal wildlife trade. 

8.8.2 Cumulative Impact Assessment 

Based on the key impacts of the Monsoon WF on local biodiversity (in terms of the ESIA), together 

with available information on other projects, past/present/future threats and impacting land uses in the 

AoI defined, the focus of the cumulative assessment for biodiversity impacts was on the following 

impacts viewed in aggregation: 

◼ Avifauna collision risk; 

◼ Forest loss and degradation; 

◼ Habitat fragmentation and reduced connectivity; 

◼ Regional loss of RDL species of plants and animals; and 

◼ Reduction in ecosystem goods and services used by local communities (social aspect). 

8.8.2.1 Cumulative Impact 1: Avifauna collisions 

Description 

No other wind farms (existing or future) have been identified in Dak Cheung and Sanxay districts, 

which could contribute cumulatively to population level impacts to avifauna (birds & bats) at a regional 

level177. Indeed, no other wind farms have been identified in Lao. There are wind farms in Vietnam, 

but none are within 50km of the project and cumulative effects on broad front migration are currently 

unlikely given the dispersed nature of both the wind farms and migrants. Further wind farm projects 

may be brought forward in future but in the absence of definitive information cannot be assessed. 

 
177 SPECIAL NOTE: In terms of bird/bat collision risk, the specific IFC guidance on this topic, as outlined in the Tafila Region 
Wind Power Project CEA (Cumulative Effects Assessment) (IFC, 2017) is based on an approach to cumulative assessment that 
considers the ecological risk posed to priority bird and bat VECs, identifies fatality thresholds for each species and then proceeds 
to identify key mitigation and monitoring requirements. However, the project for the Tafila Region is in the context of multiple wind 
farm sites having potential cumulative impacts on avifauna in the region, which is different to the case for Monsoon WF in southern 
Lao PDR, which will be the first for the region. The approach to identifying key ecological risks for avifauna species to determine 
fatality thresholds therefore has little relevance to the Monsoon project from a cumulative impacts perspective, especially given 
that the collision modelling for the project suggests that bird/bat collision risk will be low to insignificant overall, with minimal 
possible effect on populations and with no migratory species at risk. Also, fatality threshold targets for priority bird/bat species will 
be challenging to determine, given that lack of available or suitably accurate information on regional size and status of most 
populations. Similarly, limited quantitative data on vegetation and habitat status and extents limits the ability to easily set targets 
or thresholds for forest habitat in the region. Despite these clear limitations, available data on forest losses at the national and 
regional level have been reviewed as far as possible and used to better frame and contextualize possible cumulative forest habitat 
impacts. 
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Several hydropower projects have been identified with associated electrical transmission lines for 

these projects (with the closest one being to the immediate west of the Monsoon WF site) and these 

projects may result in piece-meal impacts which could interfere more broadly with avifauna.  Whilst 

the cumulative impacts of onshore wind power on avifauna (birds and bats) have received limited 

consideration (Bennun et al., 2021), at a species population level migratory species of birds that 

typically forage over large range may experience significant cumulative mortalities. This could be 

relevant to some of the larger raptor species known to exist in the region and which move over 

distances, and which may present a risk of power line collisions leading to possible injury/fatality. 

However, based on the results of bird/bat collision risk modelling for the Monsoon WF project, there 

were no significant collision risks to key bird and bat species identified, particularly at the population 

level. Unfortunately, little to no population data exist for most bat species globally, which hinders 

understanding of the impacts of wind energy projects on long-term population viability (Bennun et al., 

2021), however the Monsoon WF project ESIA determined risks to bats to be negligible, particularly 

given that only species of LC could be at risk and collision risk was determined to be of low 

significance. 

Impact rating 

Since large populations of migratory or congregatory birds/bats have not been reported for the area, 

there is unlikely to be a significant cumulative risk to migratory species or large congregations of 

birds/bats. At the species level, there could be minor risk of injury/fatality for some of the larger raptor 

species, however cumulatively the impact can still be regarded as relatively minor. 

Mitigation of cumulative impact 1: 

Given the low avifauna collision risk modelled for Monsoon WF and the limited additional risk posed 

cumulatively by other projects in the region, the project-level mitigation recommended for the 

Monsoon WF (ERM, 2022) is considered adequate also from a cumulative impacts perspective.  This 

includes the following 

◼ Long-term monitoring of bird and bat activity, including carcass monitoring, to further the 

understanding of collision risks for avifauna.   

◼ Sharing of monitoring data between different projects can help in developing regional inventories, 

identifying trends and developing thresholds and targets for protecting key species.  Without this 

long-term data and trends analysis, conservation actions (even collaborative efforts) will be 

difficult to implement since these typically cannot be actioned easily over very broad areas. 

◼ Where monitoring indicates impacts are greater than predicted and have potential to have 

population level effects, an adaptive management approach will be undertaken whereby specific 

mitigation options would then be implemented for turbines and power lines aimed at deterring 

birds/bats and reducing collision risk.   

Furthermore, the following additional mitigation is recommended: 

◼ In time, fatality thresholds could be developed to better inform the adaptive management 

approach but would require long-term monitoring data to establish any statistically significant 

trends. 

◼ It would be advisable that other linear electrification projects (planned and future) take a similar 

approach and any future WF projects planned for the region should approach mitigation based on 

the lessons learned from the Monsoon WF project and possibly may need to apply the 

methodology applied for the Tafila Region Wind Power Project CEA (Cumulative Effects 

Assessment) (IFC, 2017) and take cognizance of the findings of this assessment. 
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8.8.2.2 Cumulative Impact 2: Regional loss of important forest habitat 

Description 

A patchy mosaic of fragmented evergreen forest communities interspersed with cultivation and 

transitional shrub land and grassland (transitioning to young/seral forest) characterizes much of the 

AoI, still with some relatively large, contiguous forest compartments being retained in the more remote 

areas that have not been affected as much by local farming, timber harvesting and other human 

activities. The impact of further cumulative forest habitat loss and fragmentation due to Monsoon WF 

and other developments in the region, should therefore be evaluated in light of the existing level of 

loss/transformation that has occurred. Putting into context the existing loss of forest that has taken 

place regionally, there may be as little as 25% or less natural forest remaining based on the literature 

reviewed178, with forest ecosystems being under significant threat. Any further large-scale 

transformation of natural forest habitat, especially within the less impacted and more contiguous forest 

compartments, should be considered significant (also in light of the fact that the rate of regeneration 

of forests is typically a slow process requiring decades). Forest habitat is also considered ‘critical 

habitat’ for supporting RDL plant and animal species in the region, and further losses to this type due 

to the cumulative impacts of development and subsistence harvesting and farming, could eventually 

reach significant and unsustainable levels. 

Whilst the WF project when viewed in isolation may not exacerbate forest loss significantly other 

linear projects such as new transmission lines associated with hydropower projects and road 

upgrades planned, are also unlikely to contribute to habitat loss at the regional level. Other more 

intensive development activities such as mining179 and agriculture (existing or planned in the two 

districts), will likely have larger impact to forests in comparison to Monsoon WF, although currently 

these avoid some of the better quality habitat areas.   

Impact rating 

In comparison to the direct impacts of the Monsoon WF (which are comparatively small), the mining of 

bauxite in the project area is likely to result in a larger impact to forest ecosystems and habitats. It 

would be reasonable to assume that, where the mining company seeks international finance, it will 

need to meet obligations under no net loss or net gain. Where this does not happen then a cumulative 

effect on biodiversity is possible, depending on the location and impacts associated with the mine.  

This is however outside of the direct control of the Monsoon WF project. 

Mitigation of cumulative impact 2 

The project-level mitigation recommended for the Monsoon WF (ERM, 2022) is considered adequate 

from a cumulative impacts perspective.  This includes the following 

◼ Offsetting the anticipated forest habitat losses at Monsoon WF would function to compensate for 

the project specific impacts that would otherwise contribute to regional forest habitat loss. It has 

been recommended that the offset approach consider aligning with existing projects in the region, 

 
178 The WWF (World Wildlife Fund, 2021) has estimated the transformation of natural forest habitat in the ecoregion having 
already reached levels as high as 75%, which implies that only 25% of reference forest habitat could remain at the regional level. 
The National University of Laos (2008) also describe the evergreen forests of the Annamite Mountain region as being “weakly 
represented”. Tong (2009) presents some fairly detailed statistics on forest loss at a national level for Lao PDR, with earlier 
studies from 2002 revealing an average loss of 91, 200 ha per annum of forest over a 20-year period, reducing the overall national 
forest area to roughly 41%. Forest quality has also deteriorated appreciably, with dense forest cover declining from 29% to 8% 
between 1992 and 2005.  This is not to mention the rise in forest fragmentation, with large forest compartments declining from 
88% to 54% over the same period.  This trend in forest loss and degradation is unlikely to have slowed down, and the situation 
by 2022 is likely to have deteriorated further, possibly quite substantially. Comparatively though, the loss of forest in Lao PDR is 
still appreciable less than that which has occurred in nearby countries such as Thailand, Vietnam and China, where substantially 
greater losses have been reported. 

179 Surface mining in particular is known to be associated with significant biodiversity risks and impacts, being comparatively 
both extensive and intensive operations that are inherently destructive to both terrestrial and aquatic ecosystems, with 
significant long-term and even permanent impacts known also for surface and ground water quality and quantity. 
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either through co-funding opportunities or ensuring that offset interventions complement existing 

forest conservation projects where possible. 

◼ It is also acknowledged that there are already several projects co-funded by WWF and other 

international agencies (KfW for example) within the region that are aimed at improving 

sustainable forest utilization, forest protection and restoration of degraded forest habitats. 

It is further recommended that:  

◼ Other development projects in the region (including planned mining) should adopt a similar 

approach where significant residual impacts remain, if cumulative forest losses at the regional 

level are to be appropriately addressed. This will require a concerted effort from the Government 

of Lao PDR from an environmental compliance monitoring and enforcement perspective.   

◼ Encouraging the sharing of long-term vegetation, habitat and species monitoring data (from 

baseline surveys through to operational monitoring) can be useful in furthering the understanding 

of regional trends in forest habitat degradation and the relative impact on forest-dependent 

species. Without this long-term data and trends analysis, conservation actions (even collaborative 

efforts) will be difficult to implement since these typically cannot be actioned easily over very 

broad areas 

◼ Ultimately, development and land utilization projects need to ensure that they align with the goals 

and objectives of many of Government of Lao PDR’s sustainable development strategy and 

policies, including: 

o The Forest Strategy 2020, with a rather ambitious target to recover a forest cover of 70% 

by 2020 (recently being revised to be achieved by 2025 in the forthcoming Forest Strategy 

2030); and 

o The National Biodiversity Strategy and Action Plan for Lao PDR (NBSAP180), and its 2016-

2025 Action Plan, with a goal is to “enhance the role of biodiversity as a national heritage 

and as a substantial contributor to poverty alleviation, as well as sustainable and resilient 

economic growth”. 
 

8.8.2.3 Cumulative Impact 3: Forest habitat fragmentation and reduced connectivity  

Description 

Multiple activities and stressors can create a combination of barriers to wildlife movement. Whilst the 

Monsoon WF project itself is unlikely to result in significant reductions in habitat connectivity that could 

affect local wildlife, what is important from a cumulative impacts perspective is the collective reduction 

in forest habitat, increased patchiness of natural forest cover, and the reduction in contiguous forest 

communities that function as important wildlife corridors181. When considered in the context of the 

existing levels of habitat loss and fragmentation of forests, the WF project will have some fragmenting 

effects on habitat, particularly in the more remote habitats to the north and north-east, however 

species will still be able to move across these areas to access the remaining large forest 

compartments. There are also no identified large new ‘greenfield’ road development project in the AoI, 
with some road improvement projects planned which are unlikely to result in any new significant risks 

to species movement and habitat fragmentation.  Transmission lines will also have a very minor 

effect. 

 
180 Ministry of Natural Resources and the Environment. (2016).  National Biodiversity Strategy and Action Plan (NBASAP) for 
Lao PDR 2016-2025. Vientiane Lao PDR. Available online at: https://www.cbd.int/doc/world/la/la-nbsap-v2-en.pdf  

181 Since the important faunal species identified for the area are predominantly forest-dependent, forest habitat fragmentation 
(as a result of the cumulative effect of existing land degradation and transformation by farming and the additional bisecting of 
forests by the new access roads and transmission line corridors) will result in reduced connectivity and may inhibit the 
movement of key species between habitats. 

https://www.cbd.int/countries/?country=LA
https://www.cbd.int/doc/world/la/la-nbsap-v2-en.pdf
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Impact rating 

Overall, the cumulative risk of linear electrification and road upgrade/developments in the AoI can be 

considered low/minor.  Mining development in the AoI is likely to affect habitat and has the potential 

to possibly disrupt wildlife movement unless carefully planned and managed. 

Mitigation of cumulative impact  

◼ Combating cumulative forest fragmentation follows a similar approach as for Cumulative Impact 2 

(forest habitat loss), addressed above. 

◼ Avoid severing key wildlife movement corridors through the construction of impermeable barriers 

such as fences, walls, and other hard infrastructure. 

◼ Support local and regional endeavors to restore landscape connectivity where possible, through 

innovative approaches to reforestation and wildlife corridor creation, for example. 

8.8.2.4 Cumulative Impact 4: Regional loss of RDL species 

Description 

Cumulative impacts to the availability of forest habitat and increased habitat fragmentation (discussed 

above) could indirectly affect populations of key species that are forest-dependent in the region. Local 

communities in the area have also been identified as being strongly reliant on the forest ecosystems 

in the region182 and the illegal wildlife trade has also grown in the region, placing pressure on 

endangered species at risk of local extinctions and depleting wildlife densities (COMBO, 2022183), 

with the species targeted for commercial trade and most at risk being mostly soft-shelled turtles, 

monitors, snakes, pangolins, macaques, bears, otters, civets, mousedeer, muntjaks and all flying 

squirrels (National University of Laos, 2008). The majority of these have been recorded in the project 

area, are known from existing records or are predicted to occur.  Many of the species under greatest 

hunting pressure, according to National University of Laos (2008) are also considered ecological 

"keystone" species, with important contributions to long-term forest health. There is therefore reason 

to believe that significant pressure already exists, posed by the illegal wildlife trade in the region.  

Impact rating 

Local villagers interviewed during the ESIA commented that they have noticed a decline in wildlife in 

the area of the Monsoon WF over the years. Over the project development area this is a pre-existing 

effect, the impacts of which are linked to ease of access and proximity to settlements. Most of the 

wind farm area is already subject to significant levels of biodiversity loss. Improved access to more 

remote areas will inadvertently make such habitats more susceptible to hunting and harvesting 

pressures, and this would apply to other development projects collectively in the region as well. Trans-

border impacts associated with illegal wildlife trade, particularly for threatened species hunted in Lao 

PDR and transported for sale in Vietnam, also need to be considered. This impact, cumulatively 

speaking, could be potentially of relatively moderate to high significance. 

 
182

 Locals extract wood for construction, tool making and fuel and Non-Timber Forest Products (“NTFPs”) such as plants for 

traditional medicine and food and wildlife for use as a source of protein. Since few rural households typically do not have surplus 
rice, vegetables or livestock to sell, much of the annual trade income for villagers is derived from the sale of natural resources 
found in the forest and sold at local markets. Wildlife hunting is a key activity for subsistence, recreation and to sell at markets 
(fueled by a considerable demand for animal products from neighboring countries) and overhunting of wildlife is considered a key 
threat (National University of Laos, 2008; COMBO, 2022). 

183
 COMBO: The Conservation, Mitigation and Biodiversity Offsets Programe, (2020). Available online at: 

https://www.comboprogram.org/Where-we-work/Lao-PDR  

https://www.comboprogram.org/Where-we-work/Lao-PDR
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Mitigation of cumulative impact 4 

◼ Mitigation is proposed to manage existing access to more remote areas, whilst supporting local 

communities continued access to important trails connecting with Dak Cheung, and sustainable 

and legal use of forests; 

◼ Ultimately, this requires a sensitive approach given that communities are strongly dependent on 

forest resources.  Monsoon WF would need to work closely with communities in mitigating 

impacts, ensuring a transparent process is followed that is also inclusive.  This is quite clearly 

articulated in the ESIA, particularly the sections on residual biodiversity impacts and 

recommendations around offset strategy. 

◼ Other developments in the regions that could increase access to more remote forest habitats 

should adopt a similar approach. 

◼ Addressing the illegal trade in threatened species requires a concerted effort from the 

Government of Lao PDR, in collaboration with the authorities in Vietnam, which realistically is 

outside of the scope of what this assessment and project can achieve. 

8.8.2.5 Cumulative Impact 5: Reduction in ecosystem goods and services used by 
local communities 

Description 

Cumulative transformation of forest habitat will likely also lead to a reduction in the ecosystem 

services, such as the provision of timber and non-timber forest products. The physical footprint of the 

wind farm is relatively small, particularly when compared to projects such as mining, and therefore in 

isolation will be unlikely to significantly reduce ecosystem services. The main pathway for effects 

related to the wind farm would be if improved access to more intact parts of the project area lead to 

unstainable harvesting of forest resources. Future mining-related biodiversity impacts may be greater 

in comparison to the small scale/magnitude of impacts associated with the Monsoon WF and other 

linear road upgrades and transmission lines in the region, and may also affect the quantity and quality 

of water. 

Impact rating 

Stakeholder engagement conducted for the CIA highlighted that local communities consider the 

natural resources associated with forests and wildlife to still be abundant in the region, despite 

obvious historical impacts, however the local people have witnessed a decreasing trend in the 

availability of key resources due to encroachment into forests, deforestation and cultivation activities 

and increased wildlife poaching (from both inside and outside of the local communities). The potential 

risk cumulatively should be considered at least moderately significant for the region and protecting 

and ensuring the sustainable use of the harvestable resources provided by forest ecosystems in 

supporting local livelihoods is considered regionally important. 

Mitigation of cumulative impact 5 

◼ Mitigating the cumulative loss of ecosystem services, provided particularly by the forest 

ecosystems to be impacted by Monsoon WF and bearing in mind the existing impacts to these 

ecosystems, requires a transparent and inclusive approach that considers the needs of the local 

communities in the area (as already discussed under Cumulative Impact 4).   

◼ It is recommended that future development projects work together with communities to better 

understand their needs and reliance on key ecosystems goods and services, to identify key areas 

to protect and where conservation or even offset efforts should focus to maximize the delivery 

and support of ecosystems providing these services and to better understand trends in declining 

services and their causal factors. 
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◼ Alignment with existing community-driven projects that encourage conservation and sustainable 

use of forests will be key for the Monsoon WF project and other development projects in the 

region. 

8.8.2.6 Cumulative Impact 6: Contribution to clean energy sector and move away 
from non-renewables (positive impact) 

Description 

Whilst the focus of much of the assessment has been on the identification and assessment of 

‘negative’ impacts on biodiversity associated with the project and cumulative effects of other activities, 
wind energy projects such as this do typically have positive effects as well. One such effect is the 

potential to create more sustainable, renewable and clean energy and shift away from traditional 

approaches to energy production involving fossil fuels that are unsustainable, non-renewable and 

polluting.  Cumulatively speaking, together with the numerous hydropower projects operating or 

planned in the region, renewable energy projects can be seen as having a positive biodiversity impact 

through their role in moving towards a low carbon economy, and reducing the effects global climate 

change may have on the region184.  

Impact rating 

Replacing traditional approaches in the energy sector with less impactful solutions such as wind 

energy is documented to have a net positive impact on both global climate and biodiversity. The 

potential averted biodiversity loss that could be anticipated to occur in the project area or further afield 

from typical fossil-fuel extraction, processing and power-generation projects could be significant. 

However, this would typically need to be evaluated at national and global scales (possibly regional), 

which is beyond the scope of what this assessment can achieve. Such benefits are also inherently 

difficult to predict and quantify. 

Mitigation of cumulative impact 6 

◼ None required. 

 

 

 

 

 

 
184

 WWF, 2018. Wildlife in a Warming World: The effects of climate change on biodiversity in WWF’s Priority Places. Available 
online at: https://www.wwf.org.uk/sites/default/files/2018-03/WWF_Wildlife_in_a_Warming_World.pdf  

https://www.wwf.org.uk/sites/default/files/2018-03/WWF_Wildlife_in_a_Warming_World.pdf
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9. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

9.1 Introduction and Objectives 

Through a systematic assessment, the ESIA has identified a number of significant environmental and 

social impacts, which may potentially result from the construction, and operation of the Project. In 

order to manage and mitigate these impacts, a range of measures have been developed to eliminate 

or reduce the adverse environmental and social impacts to acceptable levels and as low as 

reasonably practicable. These mitigation measures and the actions needed for implementation of 

these measures are presented in this Environmental and Social Management Plan (ESMP). 

The key objectives of this Environmental and Management Plan (ESMP) are to: 

◼ Demonstrate commitment to compliance with applicable laws, regulations and executed Project 

agreements through documented plans and procedures; 

◼ Collate the various mitigation and management measures developed throughout the ESIA into a 

single point;  

◼ Define monitoring requirements to determine the efficacy of all mitigation and management 

measures; 

◼ Provide clear roles and responsibilities of all stakeholders as to what impacts have been 

identified, how they will be mitigated and managed, and through what means; and 

◼ Provide input into the overall suite of management measures, which will be incorporated and 

implemented through the Environmental and Social Management System (ESMS), which was 

developed. 

This section provides information and instruction on how environmental and social commitments of 

the Project will be managed from pre-construction through to the Construction and Operation phases. 

The ESMP is a living document, which: 

◼ Incorporates the environment and social mitigation measures identified as a result of the ESIA 

process into a comprehensive framework to facilitate and ensure appropriate management 

throughout the Project cycle; 

◼ Provides a framework for incorporating commitments into the Project plans and procedures for 

activities that have risks, as identified in the impact assessment; 

◼ Presents responsibilities for meeting ESMP requirements including the provision of training; 

◼ Provides a framework for the implementation of specific management plans by the EPC; and 

◼ Defines the monitoring/verification and reporting program (including corrective actions). 

9.2 Purpose of the ESMP 

The purpose of this ESMP is to specify the standards and controls required to manage and monitor 

environmental and social impacts during construction and operation phase. To achieve this, the 

ESMP identifies potential adverse impacts from the planned activities and outlines mitigation 

measures required to reduce the likely negative effects on the physical, natural and social 

environment. This emphasizes the importance of managing social and environmental performance 

throughout the lifecycle of the Project. 

The ESMP consists of three primary components: 

◼ The Construction Environmental and Social Management and Monitoring Plan (CESMMP), 

primarily for the construction contractors; 

◼ The Operation Environmental and Social Management and Monitoring Plan (OESMMP), primarily 

for the facility operators; and 
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◼ The Project Owners Environmental and Social Management and Monitoring Plan for those plans 

and mitigation measures that are not covered by the CESMMP and OESMMP, such as the Initial 

Biodiversity Action Plan, Resettlement Plan. 

9.3 Structure of the ESMP 

The structure of this ESMP includes: 

◼ ESMP Implementation – including responsibilities, ESMP Staffing, and Management of Change;  

◼ Training – including program and capacity; 

◼ ESMP Audit, Reporting, and Corrective Action and Monitoring; and 

◼ Outline of the ESMP including the construction and operational phase mitigation and 

management measures. 

9.4 ESMP Implementation 

This section addresses the implementation of the ESMP, including responsibilities, staffing, and 

management of change. 

9.4.1 Implementation Responsibilities 

IEAD as the Project Proponent is responsible for the overall Project monitoring, ensuring compliance 

with environmental policy and obligations in the ESMP. IEAD has overall responsibility for ESMP 

implementation. IEAD may assign some of these responsibilities to the Contractors, Operator, and the 

Project Engineer, but IEAD retains ultimate responsibility for the effective implementation of the 

ESMP. 

9.4.2 ESMP Staffing 

As indicated above, IEAD, the Project Engineer, the Construction Contractors, and Facility Operator 

will all have dedicated Environmental, Social, Health and Safety (ESHS) teams to support the 

implementation, monitoring, and/or oversight of mitigation measures. 

9.4.2.1 IEAD 

IEAD should have an ESHS section with at least an ESHS Manager who reports directly to the Project 

Manager, if not the Managing Director.   

During the construction phase, the ESHS Section should include at a minimum the following staff: 

◼ ESHS Manager – the IEAD Project Team needs a dedicated ESHS Manager who preferably 

reports directly to the Managing Director. This person should have at an advanced degree in the 

environmental or social sciences or civil/environmental engineering with at least 15 years of 

experience in managing environmental and social risks for large infrastructure projects, including 

at least some experience with wind farm projects and some experience with ESMS. This person 

should have good working knowledge and applied experience with international standards (e.g., 

WB, EIB, IFC, and ADB). This person should have experience in construction phase monitoring.  

This person would be approximately 80% office/ 20% field based. 

◼ Senior Environmental, Health & Safety (H&S), and Social Specialists - there should be at least 

one senior environmental specialist, one senior biodiversity specialist, one senior 

social/resettlement specialist, one senior stakeholder engagement specialist, and one senior 

health & safety specialist who report to the ESHS Manager. These staff should have at least a 

bachelor’s degree in environmental science, engineering, or social sciences, as applicable; with 
at least 10 years of experience in managing environmental and social risks for large infrastructure 

projects. These staff should have a good working knowledge and applied experience with 



 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022        Page 562 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

international standards (e.g., WB, EIB, IFC, and ADB). They should have experience with 

construction inspections and monitoring. These staff would be approximately 60% office/ 40% 

field based. 

◼ Database, Information Management Specialists 

◼ Staff Environmental, H&S, and Social Specialists - there should be at least one staff 

environmental specialist, one terrestrial biodiversity specialist, one aquatic biodiversity specialist, 

one H&S specialist, one social /resettlement specialist, and two stakeholder engagement 

specialists/Community Liaison Officers (CLO) who report to the Senior Specialists, respectively.  

The number of health and safety specialist may need to increase depending on the number of 

active construction sites and travel time between them. These staff should have at least a 

bachelor’s degree in environmental science, engineering or social sciences, as applicable; with at 

least 5 years of experience in addressing environmental and social risks for infrastructure 

projects.  These staff should have a working knowledge and some applied experience with 

international standards (e.g., WB, EIB, IFC, and ADB).  They should have experience with 

construction inspections and monitoring.  These staff would be approximately 40% office/ 60% 

field based, with the exception that the stakeholder engagement specialists/CLOs would be 100% 

field based. 

◼ International Advisors – the IEAD Project Team should have several international ESHS advisors, 

who can provide guidance to the team, and especially the ESHS Manager, on pro-actively 

managing the Project’s environmental and social risks during construction and initial operations.  
These Advisors should have at least 15 years of experience applying international standards and 

have extensive experience with developing and implementing ESMSs and providing construction 

oversight.  These advisors should include the following: 

- International Resettlement Implementation Advisor - the IEAD Project Team should have an 

international resettlement advisor, who can provide guidance to the team, and especially the 

ESHS Manager and Social/Resettlement Specialist, on overseeing RAP implementation and 

livelihood restoration.  

- International Biodiversity Advisor - who can provide guidance to the team, and especially the 

ESHS Manager and the Biodiversity Specialist, on pro-actively managing the Project’s 
biodiversity risks during construction and initial operations.   

- International Health and Safety Advisor - who can provide guidance to the team, and 

especially the ESHS Manager and H&S Specialist, on pro-actively managing the Project’s 
occupational and community health and safety risks during construction and initial operations.   

During the operations phase, the IEAD ESHS Section should include at a minimum the following staff: 

◼ ESHS Manager – the IEAD Project Team needs a dedicated ESHS Manager who preferably 

reports directly to the Managing Director.  Education and experience should be similar to 

requirements listed above.   

◼ ESHS Specialists - there should be at least one environmental specialist, one biodiversity 

specialist, one health and safety specialist, and one social/stakeholder engagement specialist 

who report to the ESHS Manager. Education and experience should be similar to requirements 

listed for senior specialists above. These staff would alternate at the project site or one of them 

could be based there permanently to provide oversight on the Project Operator. 

9.4.2.2 Constructor Contractor 

Each Construction Contractor will have an ESHS Team to prepare and implement the CESMMP. 

Each Contractor’s ESHS Team shall include a manager, who reports to their respective Construction 
Site Manager.  
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The contractor’s ESHS Team will also have a senior environmental specialist, senior 

social/stakeholder specialist, and a senior OH&S specialist, as well as at least one staff level qualified 

and experienced specialists for each discipline (i.e., one environmental, one OH&S, and one 

social/stakeholder specialists), one each at each of the major work fronts. 

The transmission line contractor’s ESHS Team will have one environmental specialist, one 
social/stakeholder specialist, and one OH&S specialist.   

Each contractor’s ESHS manager shall prepare monthly reports for IEAD on the status of mitigation 

measure implementation, any ESHS-related incidents (e.g., spills, grievances, injuries), and the 

Project’s overall ESHS performance. 

9.4.2.3 Project Engineer 

The Project Engineer, who is contracted by the Owner, will have an on-site ESHS Team to monitor 

the Contractor’s ESHS performance. The ESHS Team will be led by a manager (advanced degree in 
applicable subject and 10 years of experience who reports directly to the Project Engineer. The ESHS 

Team will have an environmental specialist, a social/stakeholder engagement specialist, a full-time 

Sediment and Erosion Control/Slope Stability Inspector, and an OH&S specialist all with appropriate 

education (BA/BS in applicable subject) and construction oversight experience (minimum 5 years of 

experience).  The ESHS Team shall prepare monthly reports for IEAD on the Project’s ESHS 
performance. 

9.4.2.4 Facility Operator 

The Facility Operator will have an ESHS staff to implement the OESMMP and to monitor the Project’s 
environmental and social performance. The ESHS staff shall include at least a qualified and 

experienced ESHS manager, supported by an environmental specialist, a biodiversity specialist, an 

H&S specialist, and two stakeholder/community relations specialists. The ESHS manager shall 

prepare monthly reports for IEAD on the Project’s ESHS performance. 

9.4.3 Management of Change 

The need may arise to modify the ESMP as work methods change or are amended or new work 

methods are added. This is part of and consistent with Adaptive Management approach. The ESMP 

shall not be weakened, all changes shall maintain or strengthen the level of environmental and social 

protection. The process below establishes Management of Change requirements for any and all 

changes to the ESMP. 

The Owner may propose changes to the ESMP when it is reasonably likely that the current ESMP is 

not sufficient to prevent: 

◼ Serious health and safety incidents 

◼ Environmental and social impacts greater than those disclosed in the ESIA; 

◼ New impacts not disclosed in the ESIA; 

◼ Violation of Laos law;  

◼ Non-conformance with Lenders requirements 

The ADB can also propose changes to the ESMP if it is clear from the Owners reports or the ADB 

inspections that the risks identified above may occur.  In the event of non-conformance with Lender 

policies and requirements, the Lender’s may withhold disbursements. 

The Owner will notify the ADB of any proposed changes to the ESMP and obtain their approval before 

implementing any changes. The Owner will respond to any changes proposed by the ADB and obtain 

their approval. The Owner will maintain a current copy of the ESMP. 
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9.5 Training Program and Capacity Building 

9.5.1 Construction Phase 

Prior to commencement of major civil works at site, a suitably qualified in-house/ external expert will 

be appointed by the EPC contractor to develop and deliver a training program on implementation of 

the ESMP, monitoring and reporting will be conducted in line with the applicable reference framework 

for the Project. The training will include the following topics: 

◼ Environment, Health and Safety Policy of the EPC contractor; 

◼ Environment and fundamentals of environmental pollution in relation to the Project; 

◼ EHS management plans prepared by the EPC Contractor; 

◼ Do’s and Don’ts for the construction workers; 

◼ Safety procedures and guidelines; 

◼ Internal reporting and response system; 

◼ Hazardous chemicals and waste handling; 

In addition, specific training will be provided to the team involved in environmental and social 

monitoring and reporting, which will include: 

◼ Applicable environmental and social guidelines and standards; 

◼ Sampling site selection guidelines in line with environmental monitoring plan; 

◼ Sample collection, storage, transportation and analysis procedures; 

◼ Solid and hazardous waste management; 

◼ Quality assurance and quality control; 

◼ Environmental monitoring report preparation 

The training will help in capacity building and implementation of the ESMP during the construction 

phase of the Project. It will also help in ensuring internal and external monitoring and verification of 

the environmental and social performance of the Project. The timeframe for reporting and verification 

during the construction phase will be agreed between IEAD, ADB, and the EPC. 

9.5.2 Operation Phase 

Prior to the commencement of Project operation, a suitably qualified in-house/ external environmental 

expert will be engaged to develop and deliver a training program on operation phase environmental 

and social monitoring and reporting. The topics will be mostly same as that during the construction 

phase. However, it will also include following modules, which are specific to the operation phase: 

◼ Hazardous chemicals and waste management; 

◼ Occupational health and safety programs, including Emergency Response Plan for both employee 

and nearby communities; 

The training will help in capacity building and implementation of the ESMP during the operation phase 

of the Project. It will also help in ensuring internal and external monitoring and verification of the 

environmental and social performance of the Project. The timeframe for reporting and verification 

during the construction phase will be agreed between IEAD and ADB. 
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9.6 ESMP Audit, Reporting, and Corrective Actions 

It would be expected that a monitoring, review and auditing program would be implemented during 

construction and operation phases to monitor implementation of the Project’s EHS requirements and 
environment and social commitments. The inspections and audits will be done by the project identified 

EHS staff in coordination with O&M contractors and other external agencies identified. The entire 

process of monitoring and audits should being documented. 

IEAD will develop and implement a programme of reporting through all stages of the project cycle. 

Delegated personnel shall require to fully complying with the reporting program in terms of both timely 

submissions of reports as per acceptable level of detail. Reporting will be done in form of 

environmental checklist, incident record register, environmental and social performance reports 

(weekly, monthly, and quarterly, half-yearly, or yearly etc.). According to ADB’s Safeguard Policy 
requirements, the reporting for Environment and Social Performance should be conducted and 

submitted to ADB on semi-annual basis.  

9.7 Outline of the ESMP 

In order to minimize adverse impacts during different phases of project lifecycles, mitigation 

measures, monitoring plan and responsible for its implementation are given in this section. At the time 

of developing ESMP, the local ESIA was approved. The ESMP will include mitigation measures 

proposed in local ESIA as well as responsibilities to supervise and implement the ESMP, which is 

presented in Table 9.1 and Table 9.2, for construction and operational phases respectively.  

The following management plans have been recommended to be prepared for the Project: 

◼ Community Health and Safety Management Plan 

◼ Occupational Health and Safety Management Plan 

◼ Traffic Management Plan 

◼ Worker's Camp Management Plan 

◼ Labour Management Plan 

◼ Local Procurement Management Plan 

◼ Construction Material Sourcing Plan 

◼ Air Quality Management Plan 

◼ Water Quality Management Plan 

◼ Hazardous Materials Management Plan 

◼ Waste Management Plan 

◼ Noise and Vibration Management Plan 

◼ Spoil Management Plan 

◼ Soil Erosion and Sediment Control Management Plan 

◼ Site Restoration Management Plan 

◼ Local Content and Influx Management Plan 

◼ Cultural Heritage Management Plan 

◼ Emergency Preparedness and Response Plan 

◼ Stakeholder Engagement Plan 

◼ Grievance Redress Mechanism 
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◼ Ethnic Minority and Vulnerable People Development Plan 

◼ Resettlement Plan/ Framework 

◼ Community Development Plan 

◼ Biodiversity Management Plan 
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Table 9.1: Outline of Project Construction Environmental and Social Management and Monitoring Plan (CESMMP) 

ESIA 

Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

8.3.2 Topography        

 Potential impacts to 

topography, as a result 

of construction activities 

and physical presence 

of the Project 

■ Avoid carrying out earthwork during heavy rainfall, 
which will lead to erosion 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in EPC costs.  

■ After completing construction work, earth filling and 
compacting must be performed 

N.A EPC Contractor Site Audit  After Construction  Audit Reports Included in EPC costs. 

■ Prepare and implement a Site Restoration Management 
Plan. 

N.A EPC Contractor, HSE 

Team 

ESMS  Prior to Construction  Site 

Restoration 

Management 

Plan. 

Included in EPC costs. 

■ Conduct area clearance or cutting of trees in the Project 
footprint / Concession Area only 

N.A EPC Contractor Site Audit  During Pre-Construction  Audit Reports Included in EPC costs. 

■ Define the operation area clearly by designing the use 
of road and temporary space for the installation of the 
WTG in each point in order to minimize the impact to the 
topography of the area 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Pre-Construction Audit Reports Included in EPC costs. 

■ After the construction, conduct restoration of the area 
and return the landscape to the original condition as 
much as possible 

N.A EPC Contractor, HSE 

Team 

Site Audit  After Construction  Audit Reports Included in EPC costs. 

■ Assign staff to regularly conduct inspection and audit of 
the construction area 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Pre-Construction 

and Construction  

Audit Reports Included in EPC costs. 

■ Provide appropriate slope protection and drainage 
controls 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

8.3.3 Geology and Soil        

 Potential impacts on soil 

due to soil erosion and 

compaction, due to 

earthworks and use of 

heavy machinery. 

■ Prepare and implement and Spoil Management Plan 
and Soil Erosion and Sediment Control Management 
Plan prior to construction. 

■ Update the Spoil Management Plan following the results 
of POPs analysis in soil. If POPs are identified in soil, 
spoil must be treated as hazardous waste. 

N.A EPC Contractor, HSE 

Team 

ESMS  Prior to Construction  Spoil 

Management 

Plan and Soil 

Erosion and 

Sediment 

Control 

Management 

Plan 

Included in EPC costs. 

◼ In areas that are high risk for erosion; arrange 

earthwork in the dry season and avoid the rainy 

season, where possible 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Undertake the earthwork within the Project footprint N.A EPC Contractor Site Audit During Pre-Construction 

and Construction  

Audit Reports Included in EPC costs. 
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ESIA 

Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ The stockpiling of the construction materials must be 

kept at least 30 m from rivers and waterways 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Ensure that the construction materials are stored in 

designated areas or in a secured place, and are not 

causing obstruction or located in areas of potential soil 

erosion 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Construct a suitable drainage system specifically in 

areas of high potential soil erosion 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Monitoring / auditing conducted to inspect erosion 

control measures 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Avoid earthworks in existing forest areas as much as 

possible 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Replantation to be conducted as soon as possible after 

completing the forest clearance or backfilling work 

N.A EPC Contractor Site Audit After Construction  Audit Reports Included in EPC costs. 

◼ Avoid digging and removal of stockpiling of soil at the 

sides of the stream or canal in order to prevent 

sedimentation and erosion into the water sources 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Conduct backfilling and compacting using heavy 

machinery to prevent the collapse of the soil as soon as 

possible after earthworks 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Undertake erosion protection for WTG foundations and 

transmission towers that are located in a slope area 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Undertake construction of a water drainage system at 

both sides of the access road to facilitate draining of 

water 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ A Waste Management Plan (WMP) for the Project 

should be developed and implemented.   

N.A EPC Contractor, HSE 

Team 

ESMS  Prior to Construction  Waste 

Management 

Plan (WMP) 

Included in EPC costs. 

◼ The access route for movement of heavy machinery will 

be designated to avoid the soil compaction in other 

areas. 

N.A EPC Contractor, HSE 

Team 

Site Audit Prior to Construction  Audit Reports Included in EPC costs. 

8.3.4 Air Quality        

 Fugitive dust emission 

causing degradation in 

■ Reduce the speed of vehicles: to mitigate the potential 
occurrence of dust from the transportation of 
construction materials to the project construction site, it 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 
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ambient air quality from 

land preparation and 

civil work. 

 

Potential impacts on air 

quality due to improper 

transportation of 

personnel and material 

by land. 

is required to limit and control the speed of vehicles 
arriving to and leaving the affected villages area at not 
exceeding 30 km/hour 

 ◼ The roads within the project area should be asphalted 

or paved. If the road isn’t paved, it is required to 
regularly spray water at least two times per day, 

especially roads that pass through villages and access 

roads to the construction sites 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ In the construction area, areas located near the 

communities, it is required to build a 2 m height of fence 

around the site to reduce dust dispersion from soil 

digging, removing, dumping, and filling works if the 

construction site is within 500 m of communities 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ The construction contractor must regularly undertake 

maintenance of vehicles and heavy machinery of all 

types which are used in the construction of the project 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Vehicles transporting construction materials must be 

properly covered, particularly the transportation of soil, 

sand, and gravel to the construction site 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Have a wheel washing facility on exit from the site for 

vehicles to prevent the vehicles from carrying mud or 

sediment to outside construction site and communities 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Training should be organized and staff and workers to 

be prohibited from burning rubbish and wastes that will 

cause potential air pollution 

N.A EPC Contractor, HSE 

Team 

Site Audit Prior to Construction  Audit Reports Included in HSE Team 

costs.  

◼ Prioritise materials to be supplied by local suppliers 

(Laos suppliers) 

N.A EPC Contractor Site Audit Prior to Construction  Audit Reports Included in EPC costs. 

◼ Water sprays should be applied at land preparation 

area, access roads and any other exposed surfaces 

which could be source of dust are to be watered 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Construction material at the storage area will be 

covered to minimize dust dispersion during construction 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ No cleared vegetation to be burnt. Cleared vegetation 

will either be composed or reused for stabilization 

purposes 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Vehicles transporting materials within or outside the 

construction site will not to be overloaded 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 
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◼ Vehicle engines need to be properly maintained to 

ensure minimization in vehicular emissions 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Use of modern equipment and vehicles meeting 

appropriate emissions standards, and regular 

preventative maintenance 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Minimizing stockpiling by coordinating excavations, 

spreading, and regrading and compaction activities 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Prepare and Implement and Air Quality Management 

Plan prior to construction.  

N.A EPC Contractor, HSE 

Team 

ESMS  Prior to Construction  Air Quality 

Management 

Plan  

Included in EPC costs.  

◼ Conduct air quality monitoring as per recommendations 

in the local ESIA (2020) 

Monitoring the air quality 

at sensitive area (e.g. 

TSP, PM-10, SO2, NO2 

and CO2) as per the 

requirements of the Local 

EIA (2020).  

HSE Team / Third Party  Monitoring results  During Construction – 

monthly.   

Air Quality 

Management 

Plan 

Estimated in local EIA 

(2020) at 20,000 USD 

for 3 years.  

8.3.5 Ambient Noise        

 Impact to noise due to 

site preparation, 

installation of WTGs, 

and transmission lines, 

and vehicle use.  

 

◼ Avoid unnecessary noise due to idling diesel engines 

and fast engine speeds when lower speeds are 

sufficient 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Prepare and Implement and Noise and Vibration 

Management Plan 

N.A EPC Contractor, HSE 

Team 

ESMS  Prior to Construction  Noise and 

Vibration 

Management 

Plan  

Included in EPC costs.  

◼ Ensure all machines used on the site are in good 

condition, with particular emphasis on exhaust 

silencers, covers on engines and transmissions and 

squeaking or rattling components. Excessively noisy 

machines should be repaired or removed from the site 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Ensure that all plant, equipment and vehicles 

movements are optimised in a forward direction to 

avoid triggering motion alarms that are typically 

required when these items are used in reverse 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ During the construction design, choose appropriate 

machines for each task and adopt efficient work 

practices to minimise the total construction period and 

the number of noise sources on the site. Select the 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 
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quietest item of plant available where options that suit 

the design permit 

◼ High noise-generating construction works and activities 

should be limited to the daytime period (7 AM to 10 

PM), and work should be avoided on Sundays or public 

holidays if possible 

In the case that Project activities necessarily have to be 

conducted on Sundays or public holidays, the Project 

will consult with village heads for approval 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Any works that are required during the night-time period 

(10 PM to 7 AM) should be justified and task-specific 

noise mitigation and management measures should be 

implemented to reduce noise impacts to acceptable 

levels. These additional measures should consider the 

potential for sleep disturbance impacts that could occur 

during the night-time period due to “peak” or 
“maximum” noise level events e.g. metal on metal 
contact, or general clangs and bangs 

In the case that Project activities necessarily have to be 

conducted during night-time period, the Project will 

consult with village heads for approval 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Works associated with transmission line and access 

road construction often require activities in closer 

proximity to receptors that are not affected by 

construction works at wind turbines or permanent 

facilities. In these circumstances, task-specific noise 

mitigation and management measures should be 

implemented (when works are close to receptors) to 

reduce noise impacts to acceptable levels 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Construction road traffic and heavy vehicle movements 

have the potential to generate high “peak” or 
“maximum” noise level events and these should be 
limited during the night-time period and avoided if 

possible. Where possible, significant noise-generating 

vehicle movements should be limited to the daytime 

period. Where it is not possible for this to occur drivers 

should be instructed to arrive and depart as quietly as 

possible. Whilst on-site and in close proximity to 

receptors the drivers should be instructed to implement 

good-practice noise management measures to reduce 

peak noise levels and minimise any impacts as far as 

practicable. During the works, instruct drivers to travel 

directly to site and avoid any extended periods of 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 
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engine idling at or near residential areas, especially at 

night 

◼ If any validated noise complaints are received, the 

problem source and any potential noise-reducing 

measures should be identified and evaluated for 

implementation during the works. If the noise complaint 

cannot be validated, no further mitigation or 

management measures are required 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Conduct noise monitoring as per recommendations in 

the local ESIA (2020) 

Use standard equipment 

for noise and vibration 

measurement. For the 

determination of 

measurement points, it is 

required to take the place 

of heavy work, area of 

heavy transportation, 

village areas surrounding 

the project. 

HSE Team / Third Party  Monitoring results  During Construction – 

monthly.   

Audit Reports Estimated in local EIA 

(2020) at 20,000 USD 

for 3 years.  

8.3.6 Surface Water Quality        

 
Potential impacts during 
construction phase from 
civil construction, and 
waste management on 
nearby water sources 

◼ Control of sedimentation and water turbidity: The 

project must avoid undertaking construction and 

installation near water sources, where possible  

 

N.A. EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ No washing vehicles of all types and construction 

equipment at rivers or streams in the project area 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Toilets for workers should be provided. A proper 

wastewater treatment system should be installed and 

complies with the environmental engineering 

techniques and is located far from the river in order to 

avoid and reduce chemical contaminated water 

released into the river 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ A drainage system should be installed and collected 

wastewater into the wastewater treatment system 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ In case it is necessary for the project to pump water 

from the stream in the Project area, the Project should 

prepare and implement a water use plan. This plan 

must be communicated and agreed with the local 

people and with the District and Provincial Authorities 

N.A EPC Contractor, HSE 

Team 

Water Use Plan Prior to Construction  Water Use 

Plan 

Included in EPC costs. 
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◼ A Waste Management Plan will be prepared for the 

Project 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Construction  Waste 

Management 

Plan (WMP) 

Included in EPC costs. 

◼ Construction workers will be given training about water 

conservation and encouraged for optimal use of water 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Optimum use of water during sprinkling on roads for 

dust settlement, concrete mixing for WTG foundation, 

etc. 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Regular inspection for identification of water leakages 

and preventing wastage of water from water tankers 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Recycling and reusing water to the extent possible N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Conduct water quality monitoring as per the 

recommendations of the local EIA Report (2020)  

Conduct monitoring for 

temperature, pH, 

Dissolved oxygen (DO), 

Biological Oxygen 

Demand (BOD5), Total 

Suspended Solid (TSS), 

Total and Total Dissolved, 

Oil and Grease, and 

Faecal coliforms 

HSE Team / Third Party  Monitoring results  During Construction – every 

3 months.   

Audit Reports Estimated in local EIA 

(2020) at 20,000 USD 

for 3 years (combined 

with Water 

Monitoring).  

8.3.7 Landscape Values and 

Visual Amenity 

       

 Impacts from installation 

of WTG and 

transmission lines on 

visual amenity and 

landscape value 

◼ Demarcate construction boundaries and minimize areas 

of surface disturbance 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Where possible, locate laydown areas and construction 

camps in areas that are already disturbed or cleared of 

vegetation 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ For the construction site maintenance, conduct good 

housekeeping on site to avoid litter and minimize waste 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Use existing tracks/roads for access, where possible N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Within the environmental management system, prepare 

a restoration management plan including replanting 

indigenous species, and landscaping and rehabilitating 

construction yards 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 
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◼ Where possible, locate laydown areas and construction 

camps in areas that are already disturbed or cleared of 

vegetation 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Minimize night lighting while guaranteeing the minimum 

safety level 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Use of materials that will minimize light reflection should 

be used for all Project components 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Bright patterns and obvious logos should be avoided on 

WTG 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

◼ Existing vegetation should be retained to the greatest 

extent possible. Vegetation should be retained along 

roads, and other Project infrastructure. 

N.A EPC Contractor Site Audit During Construction  Audit Reports Included in EPC costs. 

8.4 Biodiversity        

 Impacts to forest 

vegetation and habitat: 

includes direct and 

indirect transformation 

and/or disturbance and 

loss of ecosystem 

services 

Implement appropriate biodiversity buffer zones from core 

areas of primary forest. 

Natural forest habitat HSE Team Site Audit Prior to construction Audit Reports Included in HSE Team 

costs 

  Undertake micro-siting of construction camps, batching 

plants, turbines, substations and roads to avoid least-

impacted primary forest habitats. 

Natural forest habitat HSE Team Site Audit Prior to construction Audit Reports Included in HSE Team 

costs 

  Avoid locating construction camps, laydown areas, batching 

plants, etc. within natural forest habitat. 

Natural forest habitat EPC Contractor / HSE 

Team 

Site Audit Prior to construction Audit Reports Included in EPC / HSE 

Team costs 

  Compile and implement Construction Method Statement for 

working in natural forest habitats. 

Natural forest habitat EPC Contractor / HSE 

Team 

Site Audit Prior to construction 

During construction 

Audit Reports 

Construction 

Method 

Statement for 

working in 

natural forests 

Included in EPC / HSE 

Team costs 

 

  Compile and implement a post-construction rehabilitation 

plan for temporary areas used during construction. 

N.A EPC Contractor / HSE 

Team 

Site Audit Post-construction 

 

Audit Reports 

Post-

construction 

Rehabilitation 

Plan 

Included in EPC / HSE 

Team costs 
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  Use existing access roads wherever possible. N.A EPC Contractor Site Audit During construction Audit Reports Included in EPC costs 

 

  Reduce the width of the construction corridor for roads and 

transmission lines through lesser impacted natural forest. 

Natural forest habitat EPC Contractor Site Audit During construction Audit Reports Included in EPC costs 

 

  Limit the clearing of natural forest vegetation to the absolute 

minimum necessary to complete the works. 

N.A EPC Contractor Site Audit During construction Audit Reports Included in EPC costs 

  Demarcate the construction zone clearly using suitable 

measures. 

N.A EPC Contractor Site Audit Prior to construction Audit Reports Included in EPC costs 

  Develop and implement appropriate access management 

plans and suitable control measures to restrict access and 

unnecessary disturbance of natural forest habitat 

Natural forest habitat EPC Contractor / HSE 

Team 

Site Audit Prior to construction Audit Reports 

Access 

Management 

Plan 

Included in EPC / HSE 

Team costs 

  Rehabilitate forest edges impacted and exposed to 

disturbance. 

Natural forest habitat EPC Contractor / HSE 

Team 

Site Audit Post-construction Audit Reports Included in EPC / HSE 

Team costs 

  Cluster turbines as far as possible to reduce the overall 

footprint and number or total length of access roads 

required. 

N.A IEAD Site Audit Design phase Audit Reports Included in deign 

costs 

  Avoid planning infrastructure at remote forest locations as 

far as possible. 

Natural forest habitat IEAD Site Audit Design phase Audit Reports Included in deign 

costs 

  Adhere to applicable national laws regarding impacts to 

forests and ensure any relevant permitting/licensing 

processes are followed. 

Natural forest habitat EPC Contractor / HSE 

Team 

Site Audit Prior to construction Audit Reports Included in EPC / HSE 

Team costs 

  Where known species of protected/Red Data Listed plant 

species occur and are at risk of being destroyed, prepare 

and implement a protected plant rescue and translocation 

plan and programme. 

Natural forest habitat HSE Team Site Audit Prior to construction Audit Reports 

Protected 

plant rescue 

and 

translocation 

plan 

Included in HSE Team 

costs 

 

 Impacts to watercourses 

(streams/rivers) 

Avoid locating pylons supporting transmission lines within 

stream/river beds, rather place these away from the stream 

banks and ensure the line is suspended across the 

stream/river channel for the entire span of the stream/river. 

Place pylons above known river floodlines or flood risk 

areas. 

Watercourses 

(stream/river crossings) 

IEAD Site Audit Design phase Audit Reports Included in design 

costs 
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  Implement relevant construction standards to minimise risk 

of erosion and sedimentation (e.g.  DEFRA, 2009). 

Watercourses (stream 

crossings) 

DEFRA (Department of 

Environmental, Food and 

Rural Affairs). (2009). 

Construction Code of 

Practice for the 

Sustainable Use of Soils 

on Construction Sites 

(Available online185) 

EPC Contractor / HSE 

Team 

Site Audit Prior to construction 

 

Audit Reports Included in EPC / HSE 

Team costs 

  Remediate any soils, watercourses or habitats where spills 

take place. 

Remediate any soils, 

watercourses or habitats 

where spills take place. 

Watercourses (stream 

crossings) 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

  Implement best practice stream crossing design and 

construction, taking into account the sizing of any pipe 

culverts and placement on the channel bed and not at 

height. This is to be informed by good practice guidelines for 

the design of river crossings, such as SEPA (2010). 

Watercourses (stream 

crossings) 

SEPA: Scottish 

Environmental Protection 

Agency. (2010). 

Engineering in the Water 

Environment: Good 

Practice Guide: River 

Crossings. Second 

Edition. November 2010. 

(Available online186) 

EPC Contractor / HSE 

Team 

Site Audit Prior to construction Audit Reports Included in EPC / HSE 

Team costs 

  Compile and implement appropriate Construction Method 

Statement for working in watercourses (for implementation 

at all stream crossings).  This is to be informed by good 

practice guidelines on construction methods, such as SEPA 

(2009). 

Watercourses (stream 

crossings) 

SEPA: Scottish 

Environmental Protection 

Agency. (2009). 

Engineering in the Water 

Environment: Good 

Practice Guide: Temporary 

Construction Methods. 

First Edition. March 2009. 

(Available online187) 

EPC Contractor / HSE 

Team 

Site Audit Prior to construction Audit Reports 

Construction 

Method 

Statement for 

working in 

watercourses 

(streams) 

Included in EPC / HSE 

Team costs 

  Compile and implement a suitable post-construction 

rehabilitation plan for stream beds and banks modified but 

Watercourses (stream 

crossings) 

EPC Contractor / HSE 

Team 

Site Audit Post-construction Audit Reports Included in EPC / HSE 

Team costs 

 
185

 https://www.assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/716510/pb13298-code-of-practice-090910.pdf  
186

 https://www.sepa.org.uk/media/ 151036/wat-sg-25.pdf    
187

 https://www.sepa.org.uk/media/150997/wat_sg_29.pdf   

https://www.assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/716510/pb13298-code-of-practice-090910.pdf
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not entirely transformed by construction activities. Any bare 

soil surfaces need to be revegetated as soon as practically 

possible to reduce erosion risk. 

  Roads to cross streams at right-angles only. Watercourses (stream 

crossings) 

EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

  Only one road crossing to be constructed at a time as the 

construction front progresses. 

Watercourses (stream 

crossings) 

EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

  Avoid any unnecessary crossings of streams/rivers and stick 

to only the planned crossings agreed to. 

Watercourses (stream 

crossings) 

EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

  Install sufficient drainage works under all access roads, to 

reduce freshwater habitat fragmentation, avoid flooding land 

and damaging nearby waterbodies. 

Watercourses (stream 

crossings) 

EPC Contractor / HSE Tea Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

 Impacts to fauna 

(wildlife): includes direct 

impacts, collisions, 

reduced habitat 

connectivity, barriers to 

species movement and 

increased hunting 

pressure 

Sweep through areas prior to construction to flush animals 

from habitats likely to be directly affected. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 

 

Site Audit Prior to construction Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Schedule habitat clearance, grading and road construction 

activities outside of key species’ breeding periods where 
known. 

Fauna (wildlife) 

 

EPC Contractor / HSE 

Team 

 

Site Audit Prior to construction 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Enforce good conduct by construction workers, including 

prohibition of hunting, trapping, fishing, and general 

harassment of wild animals. 

Fauna (wildlife) 

 

EPC Contractor / HSE 

Team 

 

Site Audit During construction 

 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Implement safe distribution lines, with insulation and spacing 

of conductors that eliminate electrocution risk for birds. 

Fauna (wildlife) 

 

EPC Contractor / HSE 

Team 

 

Site Audit Prior to construction 

 

Audit Reports Included in EPC / HSE 

Team costs 

  Shepherding protocol to be prepared and implemented 

where road construction takes place, to check areas to be 

worked in prior to construction and remove or shepherd 

wildlife to safety in adjoining forest or habitat. Species 

considered to be dangerous or poisonous/venomous to be 

handled by professionals. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 

 

Site Audit Prior to construction 

 

Audit Reports Included in EPC / HSE 

Team costs 
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  Limit vehicle speed on site for construction vehicles and 

vehicles accessing the site (set speed limit at less than 15 

km/hr) to reduce risk of vehicular collisions with wildlife. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 

 

Site Audit 

 

During construction 

 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Place appropriate limits on the number of vehicle 

movements to and from the wind farm (e.g. maximum of 5 

vehicles allowed within a 1-hour window). 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 
Site Audit During construction Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Restrict vehicles to the use of only authorised access roads Fauna (wildlife) EPC Contractor / HSE 

Team 

Site Audit During construction 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Restrict activities to daytime hours when visibility is good 

and to limit risk of impact to nocturnal species of fauna. 

Fauna (wildlife) EPC Contractor / HSE 

Team 

Site Audit During construction 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

 

  Aim lights away from forest habitats. Fauna (wildlife) EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

 

  Maintain vehicles and equipment in good working condition. Fauna (wildlife) EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

 

  Consider alternative wind farm layouts to minimise barriers 

to species movement.  The alignment of turbines parallel to 

and not across known bird flight paths or general flight 

directions is to be investigated. 

Fauna (wildlife) IEAD Site Audit Design phase Design 

reports 

Included in design 

costs 

  Maintain connectivity around or across linear infrastructure 

(roads primarily) through use of appropriate animal 

crossings suitable for small mammals and slow-moving 

reptiles such as tortoises in particular. 

Fauna (wildlife) EPC Contractor / HSE 

Team 

Site Audit During construction Audit Reports Included in EPC / HSE 

Team costs 

 

  Sequencing of construction activities to avoid construction 

activities and multiple teams at multiple sites, to reduce the 

impact spread and rather concentrate temporary impacts at 

key points and advance to new areas only once construction 

at the previous site has been completed. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 

 

Site Audit Prior to construction Audit Reports 

 

Included in EPC / HSE 

Team costs 

  Avoid placing impermeable fences that could interfere with 

species movement. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 
Site Audit During construction Audit Reports 

 

Included in EPC / HSE 

Team costs 
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  Any temporary excavations, fences or stockpiles of soil and 

materials must be removed from site once construction is 

complete. 

Fauna (wildlife) 
EPC Contractor / HSE 

Team 
Site Audit Post-construction Audit Reports 

 

Included in EPC / HSE 

Team costs 

 Invasive Alien Plant 

impacts 

Compile and implement a suitable Invasive Alien Plant (IAP) 

species control plan and programme to eradicate dense 

colonies of alien plants and control the spread of minor 

species and weeds. 

N.A 
EPC Contractor / HSE 

Team 

 

Site Audit 

 

During-construction 

Post-construction 

 

 

Audit Reports 

 

Included in EPC / HSE 

Team costs 

  Monitor IAPs using a suitable plan. N.A 
EPC Contractor / HSE 

Team 

 

Site Audit 

 

Post-construction 

 

Audit Reports 

Monitoring 

Plan for IAPs 

Included in EPC / HSE 

Team costs 

8.5.2 Economic 

Opportunities 

       

 Job creation and training 

from the project 

A Local Content and Influx Management Plan will be 

prepared to maximise the local employment and training 

opportunities afforded to the affected villagers.  

◼ The responsibilities and management practices 

associated with the management of labour during 

construction and operation of the Project.  

◼ A hiring policy that reinforces the Project’s preference 
to employ local workers and undertake procurement 

from local businesses, where possible. The policy will 

be a tiered system where the hiring preference will be 

as follows:  

4. Villagers from within the AoI;  

5. Villagers from the Dakcheung District or Sanxay 

District; and  

6. Villagers from the Sekong Province or Attapeu 

Province.   

◼ A training program targeting skills required for affected 

villagers to participate in unskilled, and potentially 

semi-skilled, work for the Project. 

◼ A communications strategy to notify affected villagers 

of employment and procurement opportunities in 

advance. This will enable villagers and businesses to 

be prepare for the application process (e.g. contracting 

requirements, assistance with application, etc.). 

N.A HSE Team / EPC 

Contractor 

ESMS Prior to construction Local Content 

and Influx 

Management 

Plan 

Included in EPC costs 
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◼ A Community Development Plan (CDP), which 

incorporates the Ethnic Group Development Plan (as 

the majority of the affected villagers are ethnic 

minorities) will be prepared to guide the implementation 

of suitable programs to support affected villagers. 

N.A IEAD ESMS Prior to Construction  Community 

Development 

Plan 

Included in EPC costs 

◼ The management of increased access within the 

Dakcheung and Sanxay Districts, and restriction to high 

biodiversity areas, will be managed via the ESMS.  

N.A HSE Team / EPC 

Contractor 

ESMS Prior to Construction Local Content 

and Influx 

Management 

Plan 

Included in EPC costs 

8.5.3 Economic 

Displacement and 

Livelihoods 

       

 Impacts to livelihoods 

and economy from the 

Project  

◼ The Project layout (including access road and 

transmission line routes) has been optimised to avoid 

physical displacement of villagers. Agricultural land and 

access to NTFP were also considered in the design 

process, and while unable to be avoided, the Project 

has minimised the magnitude of land acquisition and 

resettlement.  

N.A HSE Team N.A During Design Phase N.A N.A 

 ◼ A Resettlement Plan will be developed in response to 

the Project causing economic displacement and 

impacts to livelihoods. The Resettlement Plan will be 

prepared in consultation with the Government of Laos, 

and will define persons entitled to compensation, 

principles of compensation, methods of valuing affected 

assets, resettlement process and tools, grievance 

process, institutional arrangement for resettlement 

planning and implementation. 

N.A HSE Team ESMS Prior to Construction 

Construction  

Local Content 

and Influx 

Management 

Plan 

Included in HSE Team 

costs 

8.5.4 Community Health and 

Safety 

       

 Impacts to communities 

from construction of the 

Project facilities  

A Stakeholder Engagement Plan (SEP) will be prepared: 

The SEP will describe how Project stakeholders will be 

engaged throughout the Project lifecycle. The SEP will 

establish a systematic approach to stakeholder engagement 

that will help the Project build and maintain a constructive 

relationship with stakeholders. It will also ensure that Project 

information on environmental and social risks and impacts is 

disclosed to stakeholders in a timely, understandable, 

accessible and appropriate manner and format. An example 

of a program to be implemented as part of the SEP is a 

community environmental and safety awareness program, 

N.A HSE Team / EPC 

Contractor 

ESMS Prior to construction SEP Included in EPC costs 
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which seeks to enable villagers to understand and identify 

construction risks, and how to stay safe. 

 ◼ A Community Health and Safety Management Plan will 

be prepared: Sets out the agreed controls and 

mitigation measures to protect the health and safety 

villagers in the AoI 

The Plan will also include provisions for:  

◼ Fencing and/or security to prevent community 

members from accessing the construction site;  

◼ Identifying and being aware of traffic hazards involving 

villagers;   

◼ Requirements for construction workers to notify villager 

heads of key construction activities such as:  

- Deliveries of wind turbines and other large 

objects;  

- High volumes of truck movements; and  

◼ Activities potentially causing noise, vibrations and/or 

dust. 

◼ Potential presence of UXO including chance find 

procedure 

N.A HSE Team / EPC 

Contractor 

ESMS Prior to construction Community 

Health and 

Safety 

Management 

Plan 

Included in EPC costs 

 ◼ An Occupational Health and Safety Management Plan 

will be prepared: Sets forth the agreed controls and 

mitigation measures to protect the health and safety of 

workers. This will include:  

- Screening of migrant workers prior to entering 

Laos to ensure they are fit to undertake their 

relevant tasks/roles. 

- Safety audits which will occur during the 

construction and operation of the Project, to 

ensure safety procedures are complied with.  

- Induction and Training requirements for all 

workers, including site-specific induction and 

training to highlight safety risks and mitigations, 

and task-specific training (e.g. complying with 

speed limits, etc.).  

- Measures to mitigate against the spread of 

COVID-19 amongst workers, and from workers to 

other villagers.  

N.A HSE Team / EPC 

Contractor 

ESMS Prior to construction Occupational 

Health and 

Safety 

Management 

Plan 

Included in EPC costs 

8.5.5 Worker Influx        
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 Influx of workers can 

affect local communities 

with increase in 

diseases and safety 

issues.  

◼ A number of legislative requirements exist to protect 

local and migrant workers, which all employers must 

comply with   

N.A EPC Contractor, HSE 

Team 

Site Audit During Construction and 

Operation 

Employment 

Contracts  

Included in HSE Team 

costs 

◼ The EPC Contractor plans to have a healthcare facility 

at each camp, which includes a nurse/doctor to treat 

workers directly whenever possible (specified in the 

EPC contractor contracts). These healthcare personnel 

workers will be recruited from outside the AoI to avoid 

impacting existing providers.  This will reduce pressure 

on the local healthcare facilities. 

N.A EPC Contractor Site Audit  During Construction N.A Included in EPC costs 

◼ Prepare a Workers’ Camp Management Plan: The 
operation of the workers’ accommodation facility will be 
governed by the Workers’ Camp Management Plan, 
and will include aspects such as details of the services 

and facilities available, hygiene standards, and 

healthcare provision for Project workers. The audit 

requirements of the accommodation facilities will also 

be outlined.  

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Construction SEP Included in EPC costs 

8.5.7 Ethnic Groups        

 Impacts to ethnic groups 

from the construction 

and operation of the 

Project  

◼ The Project places a strong emphasis on respecting 

the cultures and customs of the villagers, and has been 

participating in various rituals as part of granting 

access and permission to undertake technical studies 

to support the ESIA. This will be formalised as part of a 

management plan to apply to all workers. 

N.A HSE Team Site Audit  During Construction and 

Operation 

Audit Reports Included in HSE Team 

costs 

◼ Promote ethnic cultures through Project activities in 

collaboration with the Project affected communities 

N.A IEAD Site Audit  During Construction and 

Operation 

Engagement 

records 

Included in HSE Team 

costs 

◼ Implement development programs to improve the 

livelihoods of ethnic groups including providing ethnic 

women with economic development opportunities 

N.A IEAD Site Audit  During Construction and 

Operation 

Development 

programs 

Included in HSE Team 

costs 

◼ Implement measures to remove obstacles for ethnic 

minorities to participate in Project activities and 

decision-making, including impact mitigation and 

benefits 

N.A IEAD Site Audit  During Construction and 

Operation 

Audit Reports Included in HSE Team 

costs 

◼ Provide a grievance redress mechanism and appeal 

process for the Project-affected persons that is 

culturally appropriate. 

N.A IEAD Site Audit During Construction and 

Operation 

Grievance 

Mechanism 

Included in HSE Team 

costs 

8.5.8 Cultural Heritage         
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 Impacts to local 

culture(tangible and 

intangible)  

A cultural heritage Management Plan will be prepared to 

guide the workers on the protection of cultural heritage sites, 

structures and values that may be impacted by the Project. 

In the first instance, the cultural heritage protocol will require: 

◼ Further consultation with the villagers who reside close 

to the sacred forest to ensure the communities have a 

good understanding of Project activities and potential 

impacts on the sacred forest. 

◼ Consultation with village leaders, and elders on 

ceremonies and rituals to be undertaken to seek 

permission from the ghost to enter the forest for 

construction and ongoing maintenance purposes. 

◼ Seek permission from the village leaders, elders and 

the broader community to enter and utilise the sacred 

forest areas that overlap with the Project. Document 

the consent process and the consent itself, taking a 

precautionary approach, to address the potential for 

ADB Indigenous People Safeguards to be triggered in 

terms of consent for Project impacts on IP cultural 

resources.    

N.A HSE Team / EPC 

Contractor  

ESMS Prior to Construction  Cultural 

Heritage 

Management 

Plan 

Included in EPC costs 

8.6.1 Climate Change        

 Impacts on climate 

change  

◼ During construction phase, avoid burning in area 

clearance activities that may lead to occurrence of fire 

which may, in turn, lead to burning of forests 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Land preparation and construction work to avoid cutting 

of trees or removal of plant species outside of the 

concession area 

N.A EPC Contractor Site Audit  During Pre-Construction  Audit Reports Included in HSE Team 

costs 

◼ Ensure the maintenance of construction machinery and 

equipment to keep them in good conditions to ensure 

efficiency, as lower efficiency machineries generally 

emit higher CO2 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Avoid emissions of CO2 in excessive of specified 

standards 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Issue the rules to prevent staff and workers from 

burning waste within construction area 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ The planned area for vegetation clearance plan linked to 

the construction works need to be clearly determined 

and demarcated by landmark to avoid accidental 

clearance. Site clearance plan should be prepared to 

N.A EPC Contractor Site Audit During Pre-Construction  Audit Reports Included in HSE Team 

costs 
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identify areas that will be retained with natural vegetation 

within the Site’s boundaries.  

◼ Clearing vegetation outside of designated areas will be 

prohibited for Project staff, workers, all contractors and 

personnel engaged or associated with the Project, with 

sanctions, including fines and dismissal, and prosecution 

under the relevant laws for clearing vegetation  

N.A EPC Contractor Site Audit  During Pre-Construction  Audit Reports Included in HSE Team 

costs 

◼ The Project should consider carbon offsetting for lost 

vegetation to the Project forest clearing such as re-

forestation in other areas 

N.A EPC Contractor Site Audit  During Pre-Construction  Audit Reports Included in HSE Team 

costs 

◼ Use high fuel-efficient machineries and engines, and 

develop and implement preventive maintenance plan for 

machines, and engines to ensure combustion efficiency 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Develop vehicle maintenance plan and transport 

planning for construction to avoid unnecessary trips 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Ensure that construction work is done within designated 

construction areas and avoid trees removal outside of 

construction area 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Develop rules to prevent burning of waste within the 

construction area by Project workers 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

8.6.2 Risks from Climate 

Change  

       

 Water Availability  ◼ Whenever the project is required to pump water from 

the stream in the Project area for construction, a water 

use plan will be required and notified to the local 

people. This should be coordinated with the State 

agency of the district and provincial levels 

N.A EPC Contractor Site Audit  During Construction  Engagement 

Records 

Included in HSE Team 

costs 

◼ Provide clean water for use for consumption to 

construction workers 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ The water availability related issues should be 

monitored and tracked closely 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Implement water saving technologies for domestic 

water usage within project 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 
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 Riverine Floods ◼ When a rainstorm warning is received, consider 

suspending operations and transfer personnel to safe 

location 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction Audit Reports Included in EPC and 

HSE Team costs 

◼ Review meteorological information regularly, and take 

precautions against possible floods, landslides, 

mudslides, and other disasters 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

◼ Monitor flood situation at the Site. If any significant 

floods events affecting the physical infrastructure, 

operations, and health and safety are observed in 

future, detailed studies may be considered for flood 

mitigation measures 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

 Landslides ◼ Review meteorological information regularly, and take 

precautions against possible floods, landslides, 

mudslides, and other disasters 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

◼ Ensure an Emergency Response Plan is in place 

covering floods, landslides, wildfires, cyclones, and 

thunderstorms 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Construction  ERP Included in EPC and 

HSE Team costs 

◼ Avoid undertaking earthwork during heavy rainfall that 

can cause erosion; perform backfilling and compacting 

work after completing the construction; replantation in 

suitable areas where possible 

N.A EPC Contractor Site Audit  During Construction  Audit Reports Included in HSE Team 

costs 

 Extreme Heat ◼ Worker’s resting areas, on-site offices, worker’s 
quarters should be constructed with heat resisting 

material to keep the indoor temperature lower. 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

◼ A heat stress management plan should be prepared as 

part of standard operations and safety procedures. 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

◼ Train workers to identify the symptoms of heat stress 

and first aid.  

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

◼ Make appropriate considerations while designing the 

cooling systems (if required).    

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 

 Wild Fire ◼ Ensure lightning protection grounding of the wind 

turbine. A metal air termination system is installed at 

the blade tip. A copper conductor is used to reliability 

connect the air termination system to the lightening lead 

on hub 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC and 

HSE Team costs 
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◼ Develop and maintain fire lines around the important 

assets  

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Report Included in EPC and 

HSE Team costs 

◼ Develop and maintain vegetation clearances with 

respect to prevailing standards and regulations 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction Audit Report Included in EPC and 

HSE Team costs 

 Lighting and Storms ◼ Ensure design according to IEC-61400-24 to achieve 

Grade I lighting protection to wind turbine the cross-

sectional area of blade lighting protection copper 

conductor should not be less than 50mm2 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction Design 

information 

Included in EPC and 

HSE Team costs 

8.7 Unplanned Events        

 General ◼ The Project will implement the SEP and a robust 

stakeholder engagement program on emergency 

response. Engagement on emergency response will 

provide regular information on safety drills and 

guidance to residents in the event of an unplanned 

event 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to construction SEP Included in EPC costs 

Prepare and implement an Emergency Preparedness and 
Response Plan (EPRP) to cover accidental and emergency 
situations. This Plan will include leaks and spill, collisions, 
natural hazards, and fire and explosions (including UXO) 
and will also detail: 

■ Planning coordination: including procedures for 
informing local communities about emergency 
response, documentation and first aid / medical 
treatment; 

■ Emergency equipment: including equipment in the 
project design and any additional emergency 
equipment; and 

■ Training: employees and contractors will be trained in 
emergency response procedures. 

◼ Auditing: audit records will be maintained on how the 

Plan is being implemented. 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to construction EPRP Included in EPC costs 

 Leaks and Spills ◼ Design the site to include good site management 

practices to ensure that the products are properly 

stored on site (e.g. secondary containment, double 

walled tanks, over filling alarm system) 

N.A EPC Contractor, HSE 

Team 

Site Audit  Prior to Construction  Audit Reports  Included in HSE Team 

costs 

◼ Ensure good inspection and maintenance procedures 

for large mobile construction plant to minimize small 

leaks and spills 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Pre-Construction  Audit Reports Included in EPC and 

HSE Team costs 

◼ Monthly monitoring the implementation of all proposed 

mitigation measures specified in Emergency 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

Preparedness and Response Plan should be conducted 

properly 

◼ Daily inspection of any secondary containment of 

oil/chemical on site and ensure good maintenance 

procedures to minimize small leaks and spills.  

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

 Vehicle Collisions 
Developed and implemented a Traffic Management Plan 
(TMP). This should include measures such as: 

■ Active traffic controls (e.g. flaggers to direct traffic at the 
Project site entrance); and 

■ Schedule construction deliveries and employee shift 
changes to minimize traffic congestion and delay 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to construction TMP Included in EPC costs 

◼ Design an H&S plan and good safety practices for the 

transportation (e.g. alcohol policy, good driving 

practice). 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

◼ Upgrade the access road to the Project site N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

◼ Monthly monitoring the implementation of all proposed 

mitigation measures specified in the Traffic 

Management Plan (TMP) should be conducted 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to construction TMP Included in EPC costs 

◼ Regular road condition monitoring along the 

transportation route to understand road quality during 

construction phase 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

 Fire and Explosions ◼ Contact relevant authority bodies and conduct the UXO 

clearance 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Engagement 

Records 

Included in EPC costs 

◼ Implement on-site prevention measures such as (i) 

Equip the site with proper equipment (such as fire 

extinguishers, proper communication equipment) and 

regularly inspect and maintain them; (ii) Prepare the 

Fire prevention and Fighting Plan that ensure 

compliance and Fighting; (iii) Conduct firefighting 

training to the emergency support team, contractors 

and workers on site and camping areas 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

 Natural Hazards ◼ Incorporation of siting and safety engineering criteria to 

prevent failures due to natural disasters. 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

◼ Implement periodic routine inspection and maintenance 

procedures (in line with international best practice) 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Construction  Audit Reports Included in EPC costs 

◼ Install warning system, signal boards, flood prevention 

systems. 

N.A EPC Contractor, HSE 

Team 

Site Audit During Construction  Audit Reports Included in EPC costs 
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Table 9.2: Outline of Project Operational Environmental and Social Management and Monitoring Plan (OESMMP)  

ESIA 

Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

8.3.5 Ambient Noise        

 Impact to noise due to 

site preparation, 

installation of WTGs, 

and transmission lines, 

and vehicle use.  

 

◼ The WTGs - W7141, W7094, W7095, W7096, and 

W7099 will need to not operate during night time or 

they will operate on a different operational mode 

N.A HSE Team (IEAD) Site Audit During Operation Audit Report Included in HSE 

Team costs.  

◼ Noise monitoring should be conducted regularly, 

particularly during the night time, to check compliance 

with the noise criteria, and where exceedance are 

detected, additional mitigation measures should be 

implemented 

Use standard equipment 

for noise and vibration 

measurement. To be 

conducted in Receptor 

R52 and R53.  

HSE Team / Third Party  Monitoring results  During Operation – monthly 

at start of operations.   

Audit Report Estimated in local 

EIA (2020) at 

50,000 USD for 25 

years.  

8.3.6 Surface Water Quality        

 
Potential impacts during 
construction phase from 
civil construction, and 
waste management on 
nearby water sources 

◼ Toilets for workers should be provided. A proper 

wastewater treatment system should be installed and 

complies with the environmental engineering 

techniques and is located far from the river in order to 

avoid and reduce chemical contaminated water 

released into the river 

N.A HSE Team (IEAD) Site Audit  During Operation Audit Report Included in HSE 

Team costs.  

◼ A drainage system should be installed and collected 

wastewater into the wastewater treatment system 

N.A HSE Team (IEAD) Site Audit  During Operation Audit Report Included in HSE 

Team costs.  

◼ In case it is necessary for the project to pump water 

from the stream in the Project area, the Project should 

prepare and implement a water use plan. This plan 

must be communicated and agreed with the local 

people and with the District and Provincial Authorities 

N.A HSE Team (IEAD) Water Use Plan Prior to Operation Water Use Plan Included in HSE 

Team costs.  

◼ A Waste Management Plan will be prepared for the 

Project 

N.A HSE Team (IEAD) Site ESMS Prior to Operation WMP Included in HSE 

Team costs.  

8.3.7 Landscape Values and 

Visual Amenity 

       

 Impacts from installation 

of WTG and 

transmission lines on 

visual amenity and 

landscape value 

◼ Minimize night lighting while guaranteeing the minimum 

safety level 

N.A HSE Team (IEAD) Site Audit  During Operation Audit Report Included in HSE 

Team costs.  

◼ Use of materials that will minimize light reflection should 

be used for all Project components 

N.A HSE Team (IEAD) Site Audit  During Operation Audit Report Included in HSE 

Team costs.  
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ESIA 

Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ The replacement of wind turbines with visually different 

wind turbines can result in visual clutter, therefore wind 

turbines with the same or a visually similar model 

should be used for replacements 

N.A HSE Team (IEAD) Site Audit During Operation Audit Report Included in HSE 

Team costs.  

8.3.8 Shadow flicker        

 Impact of operation of 

WTGs causing shadow 

flicker to nearby 

receptors 

◼ Siting - Wind turbines have been sited according to the 

World Bank/IFC Guidelines to ensure shadow flicker is 

below 30 hours per year at all potential sensitive 

receptors, where possible, while maintaining the 

economic viability of the Project. 

N.A HSE Team Site Audit  During Design Phase  Design 

Information  

Included in HSE 

Team costs. 

◼ Grievance Monitoring and Reporting - Close monitoring 

through engagement with residents during the 

operational phase, where there are predicted impacts 

from shadow flickers for locations that have been 

finalized by the project proponent and earmarked for 

construction. 

N.A HSE Team Site Audit  During Operation  Grievance 

Mechanism / 

Engagement 

Reports 

 

Included in HSE 

Team costs. 

◼ Visual Screening (Natural) – Continuously assess 

identified and any potentially sensitive receptors, where 

shadow flicker modelling indicates the amount could 

exceed 30 hours per year and 30 minutes per day, to 

ascertain the extent of existing natural visual screening 

in place. If not existing, the occurrence of shadow 

flickering during operation could be further investigated, 

and if confirmed, natural screening could be 

implemented to minimize the effect. 

N.A HSE Team Site Audit  During Operation  Grievance 

Mechanism / 

Engagement 

Reports 

 

Included in HSE 

Team costs. 

◼ Visual Screening (Architectural/Structural) - If 

grievances will be received or if natural visual screening 

at potentially sensitive receptors are found to be 

insufficient, investigations to implement 

architectural/structural screening, such as the 

installation of blinds, window shades, window tinting, 

awnings or fences, at affected receptors could be 

evaluated to further minimize the effect of shadow 

flicker. 

N.A HSE Team Site Audit  During Operation  Grievance 

Mechanism / 

Engagement 

Reports 

 

Included in HSE 

Team costs. 

◼ Compensation - If shadow flicker mitigation through 

natural or architectural/structural visual screening 

methods are found to be insufficient, IEAD will provide 

compensation to affected receptors based on an 

assessment of economic impacts of shadow flicker, and 

taking into consideration the residual impact of shadow 

flicker following mitigation through alternative means 

N.A HSE Team Site Audit During Operation  Grievance 

Mechanism / 

Engagement 

Reports 

 

Included in HSE 

Team costs. 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

(outlined above). A socioeconomic census has been 

undertaken at sensitive receptors prior to construction 

of the wind farm to support application of any 

compensation process.   

◼ Relocation - If visual screening, both natural and 

architectural/structural, and compensation methods fail 

to mitigate shadow flicker impacts at sensitive 

receptors, IEAD will facilitate relocation. Any relocation 

will take into account the standards/principles stipulated 

in IFC PS-5 regarding resettlement. This includes the 

undertaking of a socioeconomic census prior to 

construction of the wind farm. Any replacement of land 

or residences, including farmland if necessary, will be 

provided by IEAD. However, the project will not be 

responsible for any affected settlements constructed 

after the commencement of wind farm construction. It is 

not expected that relocation or resettlement will be 

required to mitigate shadow flicker impacts for the 

Project. 

N.A HSE Team Site Audit During Operation  Grievance 

Mechanism / 

Engagement 

Reports 

 

Included in HSE 

Team costs. 

8.4 Biodiversity        

 Impacts to forest 

vegetation and habitat: 

includes direct and 

indirect transformation 

and/or disturbance and 

loss of ecosystem 

services 

Develop and implement appropriate access management 

plans and suitable control measures to restrict access and 

unnecessary disturbance of natural forest habitat 

Natural forest habitat IEAD / Biodiversity 

Specialist 

Site Audit During operation 

 

Audit Reports Included in HSE 

Team costs. 

 Compile biodiversity action plan with offset strategy to 

compensate for residual forest impacts. 

Natural forest habitat 

 

IEAD / Biodiversity 

Specialist 

 

Site Audit 

 

Pre-operation 

 

 

Audit Reports 

Biodiversity 

Action Plan & 

Offset Plan 

Unknown at this 

stage. 

 

 Implement an appropriate biodiversity offset. Offset site(s) IEAD / contractor 

 

Site Audit Construction 

Operation 

Audit Reports Unknown at this 

stage. 

 Monitor biodiversity offset implementation success. Offset site(s) 

 

IEAD / Independent 

specialist 

Offset monitoring plan 

Site Audit 

During and after offset 

implementation 

Audit Reports 

Offset 

Monitoring 

Reports 

Unknown at this 

stage. 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

Impacts to watercourses 

(streams/rivers) 

Monitor and maintain stream crossings as necessary to 

ensure continued access road operation, including clearing 

debris and/or sediment from culverts. 

Watercourses (stream 

crossings) 

HSE Team 

 

Site Audit During operation Audit Reports Included in HSE 

Team costs. 

 

Impacts to fauna 

(wildlife): includes direct 

impacts, collisions, 

reduced habitat 

connectivity, barriers to 

species movement and 

increased hunting 

pressure 

Enforce good conduct by operational and maintenance 

support staff, including prohibition of hunting, trapping, 

fishing, and general harassment of wild animals. 

Fauna (wildlife) 

 

HSE Team Site Audit 

 

During Construction Audit Report Included in HSE 

Team costs. 

 

Compile and implement an annual monitoring plan focused 

on investigating fatalities during period of heightened 

bird/bat activity (seasonally relevant). 

Fauna (wildlife) 

 

IEAD / biodiversity 

specialist 

Monitoring Pre-operation 

During operation 

Operational 

Biodiversity 

Monitoring Plan 

Monitoring 

Report 

 

Unknown at this 

stage. 

 

Prepare and implement an adaptive management plan to be 

informed by long-term annual bat/bird carcass monitoring, to 

determine where additional mitigation may be necessary for 

specific turbines/clusters of turbines, such as: adjusting  

turbine cut-in speeds (increased) for site-specific and 

seasonal bat activity peaks, feathering of turbine blades, 

auditory deterrents and/or painting of alternate turbine 

blades to increase visibility for birds. 

Fauna (wildlife) 

 

IEAD / biodiversity 

specialist 

 

Monitoring Pre-operation 

During operation 

Operational 

Biodiversity 

Monitoring Plan 

Operational 

Biodiversity 

Monitoring 

Report 

Adaptive 

Management 

Plan 

Unknown at this 

stage. 

 

Allow for a minimum spacing of 1m between power cables to 
safeguard known bat species from electrocution risk. Fauna (wildlife) IEAD Site Audit During Design Phase Audit Report Included in design 

costs 

Markers such as coloured balls to be attached to conductors 
to improve visibility for birds where necessary and 
technically feasible. 

Fauna (wildlife) IEAD Site Audit Pre-operation Audit Report Included in EPC 

costs 

Installing flight diverters (hanging or spiral diverters) along all 
transmission line routes in the vicinity of natural forest 
habitat and between larger forest patches where birds are 
likely to move locally, with spacing according to international 
good practice guidance (e.g. APLIC, 2012). 

Fauna (wildlife) IEAD Site Audit Pre-operation Audit Report Included in EPC 

costs 

 

Installing flight diverters along the entire transmission line 
length is unlikely to be feasible technically and financially, 
and in this case it is recommended that a more pragmatic 
approach, such as the approach taken by ‘LIFE ENERGY’ in 
Slovakia’s lowlands, whereby the most dangerous sections 
of TL are identified through field assistant monitoring and 
flight diverters installed ion the hazardous sections. 

Fauna (wildlife) IEAD / biodiversity 

specialist 

Monitoring 

Site Audit 

During operation 

 

Operational 

Biodiversity 

Monitoring Plan 

Operational 

Biodiversity 

Monitoring 

Report 

Unknown at this 

stage. 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

Adaptive 

Management 

Plan 

Implement habitat enhancement for bats (e.g. creation of 

pools) and provision of bat-boxes in areas under IEAD 

control, may serve to reduce the number of bats in the wind 

farm area and therefore reduce collision risks. 

Fauna (wildlife) 

 

IEAD / biodiversity 

specialist 

 

Site Audit 

 

Pre-operation 

During operation 

Audit Report Unknown at this 

stage. 

Provide deterrents at key positions along the transmission 

lines where visibility is poor and particularly where lesser 

disturbed forest habitats are encountered (e.g. bird diverters 

at 15m intervals where hornbill activity has been recorded 

associated with Wet Evergreen Forest habitat).  This will 

also be based on an adaptive management approach and 

implemented on a case-by-case basis for specific sections of 

powerline where high fauna mortalities due to collisions are 

recorded in long-term annual monitoring. 

Fauna (wildlife) 

 

 HSE Team Site Audit 

 

Pre-operation 

During operation 

Audit Report Included in HSE 

Team costs. 

 

Species encountered on the operational site that need to be 

removed, and which are considered dangerous or 

poisonous/venomous, are to be handled by professionals. 

Fauna (wildlife) 

 

HSE Team 

 

Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

 

Limit speed for vehicles accessing the site (set speed limit at 

less than 15 km/hr) to reduce risk of vehicular collisions with 

wildlife. 

Fauna (wildlife) 

 

HSE Team 

 

Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

 

Place appropriate limits on the number of vehicle 

movements to and from the wind farm (e.g. maximum of 5 

vehicles allowed within a 1-hour window). 

Fauna (wildlife) 

 

HSE Team 

 

Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

 

Creation of suitable alternative habitats or enhancement of 

existing ones to support displaced species 

Fauna (wildlife) 

 

IEAD Site Audit During operation 

 

Audit Report Unknown at this 

stage. 

Restrict vehicles to the use of only authorised access roads. Fauna (wildlife) HSE Team 

 

Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

 

Restrict any maintenance activities to daytime hours when 

visibility is good and to limit risk of impact to nocturnal 

species of fauna. 

Fauna (wildlife) 

 

HSE Team 

 

Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

 

Aim operational lights away from forest habitats. Fauna (wildlife) HSE Team 

 

Site Audit During operation 

 

Audit Report 

 

Included in HSE 

Team costs. 
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ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

 

Maintain vehicles and equipment in good working condition. Fauna (wildlife) HSE Team Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

Implement access controls including the use of gates, 

security cameras and security guards at sites of key 

infrastructure such as substations and the main access 

roads to turbine clusters. 

Fauna (wildlife) 

 

HSE Team Site Audit During operation 

 

Audit Report Included in HSE 

Team costs. 

Living fences’ comprised of dense vegetation impenetrable 

to humans at key areas could be established to limit human 

access to key habitats requiring protection. 

Fauna (wildlife) 

 

HSE Team Site Audit During operation 

 

Audit Report Included in HSE 

costs. 

Consider supporting local villagers with the training, tools 

and finances needed to startup small-scale animal 

operations, such as chicken farms, etc. to support local 

livelihoods, to alleviate some of the local hunting pressures. 

Fauna (wildlife) 

 

IEAD Site Audit During operation 

 

Audit Report Unknown at this 

stage. 

Invasive Alien Plant 

impacts 

Compile and implement a suitable Invasive Alien Plant (IAP) 

species control plan and programme to eradicate dense 

colonies of alien plants and control the spread of minor 

species and weeds. 

N.A HSE Team Site Audit Post-construction 

During operation 

 

Audit Report 

 

Included in HSE 

costs. 

  Monitor IAPs using a suitable plan. N.A 

 

HSE Team Site Audit Post-construction 

During operation 

 

Audit Report 

IAP Monitoring 

Plan 

Included in HSE 

costs. 

8.5.2 Economic 

Opportunities 

       

 Job creation and training 

from the project 

A Local Content and Influx Management Plan will be 

prepared to maximise the local employment and training 

opportunities afforded to the affected villagers.  

◼ The responsibilities and management practices 

associated with the management of labour during 

construction and operation of the Project.  

N.A IEAD N.A Prior to operation Local Content 

and Influx 

Management 

Plan 

Included in HSE 

Team costs 

◼ A hiring policy that reinforces the Project’s preference 
to employ local workers and undertake procurement 

from local businesses, where possible. The policy will 

be a tiered system where the hiring preference will be 

as follows:  

7. Villagers from within the AoI;  

N.A HSE Team N.A Prior to operation Hiring Policy Included in HSE 

Team costs 
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8. Villagers from the Dakcheung District or Sanxay 

District; and  

9. Villagers from the Sekong Province or Attapeu 

Province.   

◼ A training program targeting skills required for affected 

villagers to participate in unskilled, and potentially 

semi-skilled, work for the Project. 

◼ A communications strategy to notify affected villagers 

of employment and procurement opportunities in 

advance. This will enable villagers and businesses to 

be prepare for the application process (e.g. contracting 

requirements, assistance with application, etc.). 

◼ A Community Development Plan (CDP), which 

incorporates the Ethnic Group Development Plan (as 

the majority of the affected villagers are ethnic 

minorities) will be prepared to guide the implementation 

of suitable programs to support affected villagers. 

N.A IEAD ESMS Prior to operation CDP Included in EPC 

costs 

8.5.4 Community Health and 

Safety 

       

 Impacts to communities 

from construction of the 

Project facilities  

◼ A Stakeholder Engagement Plan (SEP) will be 

prepared: The SEP will describe how Project 

stakeholders will be engaged throughout the Project 

lifecycle. The SEP will establish a systematic approach 

to stakeholder engagement that will help the Project 

build and maintain a constructive relationship with 

stakeholders. It will also ensure that Project information 

on environmental and social risks and impacts is 

disclosed to stakeholders in a timely, understandable, 

accessible and appropriate manner and format. An 

example of a program to be implemented as part of the 

SEP is a community environmental and safety 

awareness program, which seeks to enable villagers to 

understand and identify construction risks, and how to 

stay safe. 

N.A HSE Team Site Audit Prior to operation SEP Included in HSE 

Team costs 

 ◼ A Community Health and Safety Management Plan will 

be prepared: Sets out the agreed controls and 

mitigation measures to protect the health and safety 

villagers in the AoI 

N.A HSE Team ESMS Prior to Operation Community 

Health and 

Safety 

Management 

Plan  

Included in HSE 

Team costs 

 ◼ An Occupational Health and Safety Management Plan 

will be prepared: Sets forth the agreed controls and 

N.A HSE Team ESMS Prior to Operation Operational 

Health and 

Included in HSE 

Team costs 
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mitigation measures to protect the health and safety of 

workers. This will include:  

- Screening of migrant workers prior to entering 

Laos to ensure they are fit to undertake their 

relevant tasks/roles. 

- Safety audits which will occur during the 

construction and operation of the Project, to 

ensure safety procedures are complied with.  

- Induction and Training requirements for all 

workers, including site-specific induction and 

training to highlight safety risks and mitigations, 

and task-specific training (e.g. complying with 

speed limits, etc.).  

◼ Measures to mitigate against the spread of COVID-19 

amongst workers, and from workers to other villagers.  

Safety 

Management 

Plan 

8.5.5 Worker Influx        

 Influx of workers can 

affect local communities 

with increase in 

diseases and safety 

issues.  

◼ A number of legislative requirements exist to protect 

local and migrant workers, which all employers must 

comply with 

N.A EPC Contractor, HSE 

Team 

Site Audit During Operation Employment 

Contracts  

Included in HSE 

Team costs 

8.5.7 Ethnic Groups        

 Impacts to ethnic groups 

from the construction 

and operation of the 

Project  

◼ The Project places a strong emphasis on respecting 

the cultures and customs of the villagers, and has been 

participating in various rituals as part of granting 

access and permission to undertake technical studies 

to support the ESIA. This will be formalised as part of a 

management plan to apply to all workers. 

N.A HSE Team Site Audit  During Operation Audit Report Included in HSE 

Team costs 

◼ Promote ethnic cultures through Project activities in 

collaboration with the Project affected communities 

N.A IEAD Site Audit  During Operation Engagement 

records 

Included in HSE 

Team costs 

◼ Implement development programs to improve the 

livelihoods of ethnic groups including providing ethnic 

women with economic development opportunities 

N.A IEAD Site Audit  During Operation Development 

programs 

Included in HSE 

Team costs 

◼ Implement measures to remove obstacles for ethnic 

minorities to participate in Project activities and 

decision-making, including impact mitigation and 

benefits 

N.A IEAD Site Audit  During Operation Audit Report Included in HSE 

Team costs 
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ESIA 

Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ Provide a grievance redress mechanism and appeal 

process for the Project-affected persons that is 

culturally appropriate. 

N.A IEAD Site Audit  During Operation Grievance 

Mechanism 

Included in HSE 

Team costs 

8.5.8 Cultural Heritage         

 Impacts to local 

culture(tangible and 

intangible)  

A cultural heritage protocol will be prepared to guide the 

workers on the protection of cultural heritage sites, 

structures and values that may be impacted by the Project. 

In the first instance, the cultural heritage protocol will require: 

◼ Further consultation with the villagers who reside close 

to the sacred forest to ensure the communities have a 

good understanding of Project activities and potential 

impacts on the sacred forest. 

◼ Consultation with village leaders, and elders on 

ceremonies and rituals to be undertaken to seek 

permission from the ghost to enter the forest for 

construction and ongoing maintenance purposes. 

◼ Seek permission from the village leaders, elders and 

the broader community to enter the sacred forest. 

Document the consent process and the consent itself, 

taking a precautionary approach, to address the 

potential for ADB Indigenous People Safeguards to be 

triggered in terms of consent for Project impacts on IP 

cultural resources.    

N.A HSE Team Site Audit During Operation Cultural 

Heritage 

Protocol 

Included in HSE 

Team costs 

8.6.1 Climate Change        

 Impacts on climate 

change  

◼ Replant trees in the areas where land clearance and 

levelling works are undertaken  

N.A EPC Contractor Site Audit  During Operation  Audit Report Included in HSE 

Team costs 

◼ Participate in the protection of forests and green areas 

in Dakcheung District and Sanxay District. These 

forests and green areas in the two districts will help 

maintain the overall climate condition and meteorology 

in the Project area and in the localities 

N.A EPC Contractor Site Audit  During Operation  Audit Report Included in HSE 

Team costs 

◼ Replantation in areas around the wind turbine towers, 

office building, and sub-station of the Project to allow 

the Project area 

N.A EPC Contractor Site Audit  During Operation  Audit Report Included in HSE 

Team costs 

◼ It is proposed to undertake an annual GHG inventory to 

monitor the GHG emissions according to the applicable 

requirements (i.e. ADB SPS, EP III and IFC) 

N.A EPC Contractor Site Audit  During Operation  Audit Report Included in HSE 

Team costs 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ Replant trees in area where clearance and levelling 

work were undertaken during pre-construction and 

construction 

N.A EPC Contractor Site Audit  During Operation  Audit Report Included in HSE 

Team costs 

8.6.2 Risks from Climate 

Change  

       

 Riverine Floods ◼ When a rainstorm warning is received, consider 

suspending operations and transfer personnel to safe 

location 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Review meteorological information regularly, and take 

precautions against possible floods, landslides, 

mudslides, and other disasters 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Ensure an Emergency Response Plan (ERP) is in place 

covering floods, landslides, wildfires, cyclones, and 

thunderstorms 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Operational ERP Included in EPC and 

HSE Team costs 

◼ Monitor flood situation at the Site. If any significant 

floods events affecting the physical infrastructure, 

operations, and health and safety are observed in 

future, detailed studies may be considered for flood 

mitigation measures 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

 Landslides ◼ Review meteorological information regularly, and take 

precautions against possible floods, landslides, 

mudslides, and other disasters 

N.A EPC Contractor Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Ensure an Emergency Response Plan is in place 

covering floods, landslides, wildfires, cyclones, and 

thunderstorms 

N.A EPC Contractor, HSE 

Team 

Site Audit  Prior to Operation ERP Included in EPC and 

HSE Team costs 

 Extreme Heat ◼ Ensure designed operation temperature range ~30-

40°C 

N.A HSE Team Contractor Site Audit  During Operation Audit Report Included in HSE 

Team costs 

◼ Worker’s resting areas, on-site offices, worker’s 
quarters should be constructed with heat resisting 

material to keep the indoor temperature lower. 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ A heat stress management plan should be prepared as 

part of standard operations and safety procedures. 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Train workers to identify the symptoms of heat stress 

and first aid.  

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 
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Ref. No. 

Potential Impact Mitigation Measures Specific Actions 

(parameters, locations, 

standards, thresholds) 

Responsibility for 

ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ Make appropriate considerations while designing the 

cooling systems (if required).    

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

 Cyclone and Wind 

Speed 

◼ Ensure designed operational wind turbines at wind 

speed ranges between ~24 to 26 m/s 

N.A HSE Team Contractor Site Audit  During Operation Audit Report Included in HSE 

Team costs 

◼ Design to consider wind turbine's impeller lock process 

for wind speeds 

N.A HSE Team Contractor Site Audit  During Operation Audit Report Included in HSE 

Team costs 

 Wild Fire ◼ Ensure lightning protection grounding of the wind 

turbine. A metal air termination system is installed at 

the blade tip. A copper conductor is used to reliability 

connect the air termination system to the lightening lead 

on hub 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Develop and maintain fire lines around the important 

assets  

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

◼ Develop and maintain vegetation clearances with 

respect to prevailing standards and regulations 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Operation Audit Report Included in EPC and 

HSE Team costs 

 Lighting and Storms ◼ Ensure design according to IEC-61400-24 to achieve 

Grade I lighting protection to wind turbine the cross-

sectional area of blade lighting protection copper 

conductor should not be less than 50mm2 

N.A EPC Contractor, HSE 

Team 

Site Audit  During Pre-Construction 

and Operation 

Design 

information 

Included in EPC and 

HSE Team costs 

8.7 Unplanned Events        

 General ◼ The Project will implement the SEP and a robust 

stakeholder engagement programme on emergency 

response. Engagement on emergency response will 

provide regular information on safety drills and 

guidance to residents in the event of an unplanned 

event 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Operation SEP Included in EPC and 

HSE Team costs 

Prepare and implement an Emergency Preparedness and 
Response Plan to cover accidental and emergency 
situations. This Plan will include leaks and spill, collisions, 
natural hazards, and fire and explosions (including UXO) 
and will also detail: 

■ Planning coordination: including procedures for 
informing local communities about emergency 
response, documentation and first aid / medical 
treatment; 

■ Emergency equipment: including equipment in the 
project design and any additional emergency 
equipment; and 

■ Training: employees and contractors will be trained in 
emergency response procedures. 

N.A EPC Contractor, HSE 

Team 

ESMS Prior to Operation Emergency 

Response and 

Preparedness 

Plan (ERP) 

Included in EPC and 

HSE Team costs 
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ensuring 

commitment/monitoring 

implemented 

Means of verifying  

that commitment 

has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ Auditing: audit records will be maintained on how the 

Plan is being implemented. 

 Leaks and Spills ◼ Implement good site management practices to ensure 

that the products are properly stored on site and in 

areas where spills will not easily reach the environment 

(e.g. in paved areas with secondary containment). 

N.A HSE Team Site Audit During Operation  Audit Report Included in EPC 

costs 

◼ Monthly monitoring the implementation of all proposed 

mitigation measures specified in ERP should be 

conducted properly; 

N.A HSE Team ESMS Prior to Operation  ERP Included in EPC 

costs 

◼ Daily inspection of any secondary containment of 

oil/chemical on site and ensure good maintenance 

procedures to minimize small leaks and spills.  

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

 Fire and Explosions  ◼ Implement routine inspection and maintenance 

procedures (in line with international best practice) for 

any hazardous substances’ storage vessels and WTGs  

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Install warning system, signal boards, lighting protection 

system where risks of fire and explosion exposed 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Provide regularly safety and fire prevention & fighting 

drills. 

N.A HSE Team Site Audit  During Operation  ERP Included in EPC 

costs 

◼ A monthly audit program shall be established to check 

the implementation of emergency response and 

evacuation plan, staff training, equipment inspection, 

and firefighting drills. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

 Blade Ejection ◼ Establish safety zone at least 270 m away from the 

WTGs with fences if possible. It was recommended that 

the minimum setback distances required to meet noise 

and shadow flicker limits be maintained with respect to 

sensitive residential receptors to provide further 

protection; 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Implement periodic routine inspection and maintenance 

procedures (in line with international best practice). 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Install warning system, signal boards, lighting 

prevention system around the 270 m radius of danger 

zone where the WTGs located. Equipped vibration 

sensors for the warning of any imbalances in rotor 

blades. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 
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has been met 

Timing  Reporting 

requirements 

Estimated cost 

◼ A quarterly audit program shall be established to check 

the implementation of regular technical inspection of the 

WTGs and blades’ safety. Any identify gaps or areas of 
opportunity will be followed up after the inspection until 

resolved. The auditing records will be kept onsite for 

future review and supervision. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

 Transmission line 

snapping  

◼ Establish a good practice and should comply with 

electricity safety related regulation or international 

standard, whichever, more stringent, in the design and 

installation of transmission line and transmission pylons 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Implement periodic routine inspection and maintenance 

procedures (in line with international best practice) 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Install warning system, signal boards, lighting 

prevention system, anti-climbing devices on the tower. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ A quarterly audit program shall be established to check 

the implementation of regular technical inspection of the 

transmission lines and transmission pylons’ safety. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

 Natural Hazards ◼ Incorporation of siting and safety engineering criteria to 

prevent failures due to natural disasters. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Implement periodic routine inspection and maintenance 

procedures (in line with international best practice) 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 

◼ Install warning system, signal boards, flood prevention 

systems. 

N.A HSE Team Site Audit  During Operation  Audit Report Included in EPC 

costs 
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9.8 Environmental and Social Monitoring Program 

Monitoring is a means of verifying overall effectiveness of the management and mitigation measures 

contained within the management plans listed above. Key objectives of the monitoring process are to: 

◼ Confirm effectiveness of management and mitigation measures; 

◼ Ensure compliance with Applicable Standards (Laos standards, ADB SPS, WGB EHS, and 

Guidelines); 

◼ Monitoring the status of, and impacts on, identified sensitive receptors; 

◼ Provide an early warning that any of the control measures or practices are failing to achieve their 

desired performance and ensure changes can be implemented to remedy these practices; 

◼ Determine whether environmental and social changes are attributable to Project activities, or as a 

result of other activities or natural variation; and 

◼ Provide a basis for continual review and improvements to Project design and execution. 

9.8.1 Performance Indicators and Monitoring Schedule 

Physical, biological and social environmental management components of particular significance have 

been identified as performance indicators. A comprehensive monitoring plan for each performance 

indicator has been prepared for all phases of the Project and is presented in Table 9.3. 

This includes the tentative parameters to be measured, methods to be utilised, sampling locations, 

frequency of measurements, detection limits, cost and responsibilities for implementation and 

supervision. 

However, it is to be noted that the detailed and specific monitoring measures will be developed and 

included within the relevant management plans. The monitoring components of the various 

management plans will be refined and finalised during plan development.  

Impact monitoring will be undertaken during the life of the Project to verify the predicted levels of 

residual impacts from the Project and the effectiveness of the various management plans.  

9.8.2 Reporting Mechanism for Environmental and Social Monitoring 
Program 

A robust reporting system will provide the Project with the necessary feedback mechanisms to ensure 

quality and timely implementation of the works. The reporting system will ensure regular flow of 

information from the Project site to the Project headquarters and, as necessary, to regulatory 

authorities and funding agencies. The reporting system will provide a mechanism to ensure that the 

measures proposed in the Project’s ESMP are implemented.  

Prior to the commencement of the construction activities, IEAD will finalise the format and frequency 

for reporting on the status and progress of environmental and social monitoring.  

During construction and operation phases, it is recommended that the report shall be submitted to the 

relevant authorities and funding agencies on a regular basis. Frequency will be agreed with relevant 

authorities and funding agencies.  

However, it is recommended that EPC submit the report to the relevant authorities and funding 

agencies on six-monthly basis during construction and on annually basis during operation. 

The format will be designed to meet all the compliance conditions associated with the local and 

international requirements. The contractor will be required to submit the duly filled up reporting form 

on the agreed frequency to IEAD.  

The monitoring measures for the Project are summarised in Table 9.3. 
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Table 9.3: Environmental and Social Monitoring Programme 

Project Stage/ Affected 
Component 

Potential Impact Parameters to be Monitored Location Measurements Frequency Responsibility 

Construction Phase 

General Inspection of mitigation compliance General compliance with mitigation 
measures presented in the ESMP and 
as specified in EPCC Contractor Manual 

Project activity areas  and construction 
workers camp 

Visual inspection of all active work 
areas 

Daily HSSE Team of EPCC 
Contractor 

Air quality Impact to air quality due to dust 
emissions 

Implementation of mitigation measures Project activity areas and construction 
workers accommodation 

As per Maintenance Regime Plan 
requirements 

As Maintenance Regime Plan 
requirements 

EPCC Contractor 

Monitoring air quality  TSP, PM-10, SO2, NO2 and CO2) as per 
the requirements of the Local EIA (2020 

Sensitive Receptors  As per Laos and WBG EHS 
standards 

Monthly  Third Party  

Noise Monitoring ambient noise  Sound levels (dB)  Heavy work, area of heavy transportation, 
village areas surrounding the project. 

As per Laos and WBG EHS 
standards 

Monthly Third Party  

Water Monitoring surface water quality  Temperature, pH, Dissolved oxygen 
(DO), Biological Oxygen Demand 
(BOD5), Total Suspended Solid (TSS), 
Total and Total Dissolved, Oil and 
Grease, and Faecal coliforms 

Nearby water courses As per Laos and WBG EHS 
standards 

3 monthly Third Party  

Water Monitoring surface water quality Persistent Organic Pollutants 
(POPs), which may include PCBs, 
dibenzofurans, and dioxins.     

5 sampling locations as per the baseline As per Laos and WBG EHS 
standards 

Once prior to construction 
commencement 

Third Party 

Soil Monitoring soil quality 
Persistent Organic Pollutants 

(POPs), which may include PCBs, 

dibenzofurans, and dioxins.     

5 sampling locations at proposed WTG 
locations 

As per Laos and WBG EHS 
standards 

Once prior to construction 
commencement 

Third Party 

Occupational Health and 
Safety 

Accidents or incidents due to 
construction activities, workers’ health 

Near-misses, incidents, occupational 
diseases, dangerous occurrences 

Project activity areas and construction 
workers camp 

As defined in construction phase 
Health & Safety Plan to be 
prepared by EPCC contractor 

As defined in H&S Plan HSSE Team of EPCC 
Contractor 

Waste Impact from non-hazardous wastes 
storage, transport and disposal 

Implementation of Waste Management 
Plan (WMP) 

Project activity areas and construction 
workers camp, transport assets and 
disposal areas 

Compliance to the WMP Unplanned audit twice a year HSSE Team of EPCC 
Contractor 

Impact from hazardous wastes 
storage, transport and disposal 

Implementation of Waste Management 
Plan (WMP) 

Project activity areas and construction 
workers camp, transport assets and 
disposal areas 

Compliance to the WMP Unplanned audit twice a year HSSE Team of EPCC 
Contractor 

Biodiversity Impacts to forest habitat Records of training, rehabilitation plan 
monitoring  

Project activity areas  Compliance against protocols Quarterly basis during 
construction 

HSSE Team of EPCC 
Contractor 

 Impacts to watercourses Spill records and clean-up, rehabilitation 
plan monitoring 

Watercourse crossings by new access 
roads 

Compliance against protocols 

 

Monthly during construction 

 

HSSE Team of EPCC 
Contractor 

 Impacts to fauna (wildlife) Fauna Shepherding protocol and 
accidents 

Project activity areas, access roads, workers 
camps, laydown areas 

Compliance against protocols Monthly HSSE Team of EPCC 
Contractor 

 Invasive Alien Plant (IAP) impacts Preparation and implementation of IAP 
control plan, IAP monitoring plan 

Project activity areas and construction 
workers camps, laydown areas 

Compliance against invasive 
management measures 

Monthly HSSE Team of EPCC 
Contractor 

Social Local employment Percentage of local (directly from the 
Project SAoI) employed during 
construction 

 Project activity areas Compliance against the Labor 
Management Plan, Sourcing, 
Procurement and Recruitment 
Management Plan 

Start of construction and bi-
monthly after. 

HSSE Team of EPCC 
Contractor 

Stakeholder Engagement Number or frequency of engagement Villages within the SAoI Compliance against the 
Stakeholder Engagement Plan 

Monthly HSSE Team of EPCC 
Contractor 

Grievance Mechanism Number and resolution of grievances Neighbouring communities around the 
Project activity areas  

Compliance of resolution duration 
of grievance with Grievance 
Mechanism 

Weekly HSSE Team of EPCC 
Contractor 
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Project Stage/ Affected 
Component 

Potential Impact Parameters to be Monitored Location Measurements Frequency Responsibility 

Impact to traffic  Permit and code of conduct Construction area and roads used for 
transport of workers and construction 
material 

Unplanned Compliance audit 
against worker Code of Conduct 

Every 4 months. 

During large mobilization of 
vehicles or equipment. 

HSSE Team of EPCC 
Contractor 

Impact to existing facilities State of Public infrastructures Roads used for construction Capacity to use the infrastructure 
safely 

Monthly HSSE Team of EPCC 
Contractor 

Impacts to health and safety of the 
community 

Worker training, grievances, accident 
log, implementation of Community H&S 
monitoring and surveillance programme, 
implementation of worker code of 
conduct 

Project activity areas Compliance against HSSE plans ■ Bi monthly review of 
training log; 

■ Monitoring and review of 
accidents due to 
construction (daily 
monitoring and monthly 
review). 

■ Community health and 
safety monitoring and 
surveillance program.  

■ Daily monitoring of 
construction area, worker 
camp and surrounding;  

■ Regular unplanned audit 
on worker code conduct; 

■ Monthly visual inspection 
of first aid facilities and 
records.  

■ Weekly review of 
grievance log. 

HSSE Team of EPCC 
Contractor 

Community Health and 
Safety 

Community disturbance and potential 
safety hazard due to road traffic 

Accidents, incidents and complaints Roads used for transport of workers and 
construction material 

Incidents, accidents and 
community complaints 

Based on occurrence and 
yearly 

HSSE and/or Community 
Liaison Officer of EPCC 
Contractor 

Public concerns Complaints from community Neighbouring communities around the 
Project activity areas 

As per the grievance redress 
mechanism  

Continuous DoE 

Operation Phase 

Noise Monitoring ambient noise  Sound levels (dB)  At Receptor R52 and R53 As per Laos and WBG EHS 
standards 

Monthly at start of operations  Third Party  

Waste Impact to soil, groundwater, surface 
water, biodiversity and human 
receptors 

Implementation of Waste Management 
Plan (WMP) 

Project activity areas and construction 
workers camp, transport assets and 
disposal areas 

Compliance to the WMP Unplanned audit yearly DoE HSSE team 

Social Local employment Percentage of local (directly from the 
Project Social AoI) employed during 
operation 

Villages within the SAoI Compliance against the Sourcing, 
Procurement and Recruitment 
Management Plan 

Start of operation and yearly 
after. 

DoE HSSE team 

 

Grievance Mechanism (all impact) Number and resolution of grievances Neighbouring communities around the 
Project activity areas 

Compliance of resolution duration 
of grievance with Grievance 
Mechanism 

Weekly DoE HSSE team 

Impacts to health and safety of the 
community 

Compliance with operation plans Project activity areas Percentage of non-compliance 
against plans 

■ Bi-yearly review of training 
log. 

■ Bi-yearly review of 
compliance against 
community health and 
safety monitoring and 
surveillance programme. 

■ Conduct regular 
unplanned audit of the 
worker code of conduct. 

■ Bi-yearly unplanned audit 
of waste management 
activities. 

DoE HSSE team 
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Project Stage/ Affected 
Component 

Potential Impact Parameters to be Monitored Location Measurements Frequency Responsibility 

■ Monthly visual inspection 
of first aid facilities and 
record, review of 
employment records and 
health insurance 
subscription records. 

Impact to occupational health and 
safety 

Accidents or incidents due to operation 
activities, workers’ health 

Near-misses, incidents, occupational 
diseases, dangerous occurrences 

Project activity areas  As defined in operation phase 
Health & Safety Plan  

DoE HSSE team 

 

Biodiversity Impacts to fauna (wildlife): bird/bat 
collisions 

Operational biodiversity monitoring plan, 
including bird/bat carcass monitoring 

Wind turbines and transmission lines Compliance against protocols Annual (seasonal) Third party 

 Impacts to forest habitat Monitoring implementation of 
biodiversity offset plan 

Biodiversity offset site(s) Compliance against success 
criteria of offset plan 

Annual Third party 

 Impacts to watercourses Monitoring road culverts for 
debris/blockage 

Watercourse crossings by access roads Debris/blockages present to be 
cleared 

Monthly during the rainy 
season 

DoE HSSE team 

 

 Invasive Alien Plant (IAP) impacts IAP monitoring plan Habitats adjacent to operational areas 
(WTs, roads, transmission line corridors, 
etc.) 

Compliance against protocols 

 

Twice annually DoE HSSE team 
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10. CONCLUSIONS AND RECOMMENDATIONS 

10.1 Impact Assessment Conclusions  

The Supplemental ESIA report has been prepared based on the technical information provided by IEAD, 

local EIA (September 2020), existing studies and reports relevant to the Project, site visits, baseline 

environmental and social data collection and the stakeholder engagement. 

Through this process, the assessment has been conducted of the potential environmental and social 

impacts attributable to the construction and operation phases of the Project. Qualitative and 

quantitative (where relevant) assessments of impacts have been presented, significance of each 

potential impact has been identified, and mitigation measures to minimise and reduce the impacts 

have been recommended. Cumulative impacts, particularly on community health and safety and 

biodiversity, have also been assessed.  Refer to Section 8 Impact Assessment for full impact 

assessments. 

Table 0.3 presents a summary of residual impact significance and Table 0.4 presents a summary of 

risks from climate change. 

All impacts have been mitigated to Moderate at worst case, and have a range of mitigation, 

management and monitoring measures to ensure no significant impacts to the environment or people.  

Table 10.1: Summary of Residual Impact Significance 

Impact Type Residual Impact Significance 

Construction Operation 

Physical Environment Impact Assessment 

Impacts on Topography Moderate Moderate 

Impacts on Geology and Soil Minor Minor 

Impacts on Air Quality Minor Scoped out of the assessment 

Impacts on Noise Minor Moderate for R52 and R53 

Minor for other receptors 

Impacts to Surface Water Quality Minor Negligible 

Impact to Water Resources Moderate Minor 

Impacts to Landscape Values  Moderate Moderate 

Impacts to Visual  Negligible to Moderate Moderate 

Impacts Associated with Shadow 

Flicker 

Not Applicable Minor 

Biological Environment Impact Assessment 

Physical destruction and/or 

disturbance of vegetation 

Moderate Not Applicable 

 

Reduction in habitat for supporting 

key RDL (Red Data List) species 

Moderate 

 

Not Applicable 

 

 

Illegal hunting/poaching and 

collection of forest resources 

Negligible / Insignificant Negligible / Insignificant 

Bird & bat collisions with wind 

turbines resulting in injury or 

mortality 

Not Applicable Negligible / Insignificant 
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Impact Type Residual Impact Significance 

Construction Operation 

Bird & bat collisions with 

transmission lines resulting in 

injury or mortality 

Not Applicable Negligible / Insignificant 

Vehicular collisions with wildlife 
Negligible / Insignificant Negligible / Insignificant 

Dust pollution caused by 

earthworks and vehicle/machinery 

operation 

Negligible / Insignificant Negligible / Insignificant 

Water and soil pollution caused by 

potential accidental spills of 

hazardous substances 

Negligible / Insignificant Negligible / Insignificant 

Soil erosion and sedimentation of 

watercourses 

Negligible / Insignificant Negligible / Insignificant 

Disturbance and nuisance caused 

by increased noise, light and/or 

vibrations 

Negligible / Insignificant Negligible / Insignificant 

Barriers or interference with 

species movement 

Minor Minor 

Increased susceptibility of forest 

habitat to disturbance 

Minor Minor 

Introduction of alien plant species 

and/or disturbance leading to 

invasion by alien plants and weeds 

Minor Minor 

Reduced habitat connectivity 

caused by fragmentation of habitat 

Minor Minor 

Loss of ecosystem services 
Negligible / Insignificant Negligible / Insignificant 

Increased hunting/harvesting 

pressure due to enhanced 

accessibility to the area 

Moderate Moderate 

Increased fire risk 
Scoped out of the assessment Scoped out of the assessment 

Trophic cascade impacts 
Scoped out of the assessment Scoped out of the assessment 

Social Impact Assessment 

Impacts on Economic 

Opportunities 

Positive Positive 

Economic Displacement and 

Impacts to Livelihoods 

Moderate Moderate 
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Impact Type Residual Impact Significance 

Construction Operation 

Impacts on Community Health and 

Safety 

Negligible Not Applicable 

Impacts Associated with Influx Minor Not Applicable 

Impacts of Wind Farm Operation 

on Local Amenity 

Not Applicable Negligible to Moderate 

Impact on Ethnic Groups Negligible Not Applicable 

Impact on Cultural Heritage 

(Tangible and Intangible) 

Minor Minor 

Climate Change Risk and Impact Assessment 

Impacts on Climate Change Negligible Negligible 

Unplanned Events 

Leakage and Spill Incidents Minor Minor 

Traffic Accidents Major for workers and 

communities 

Minor for communities (livestock) 

Not Applicable 

Fire and Explosion Minor Moderate for workers and 

communities 

Minor for the environment 

Natural Hazards (Flood and 

Landslide) 

Moderate Moderate 

Blade Ejection Failure Not Applicable Minor 

Transmission Line Snapping and 

Transmission Pylon Collapse 

Not Applicable Moderate 

Cumulative Impacts 

Cumulative Impact 1: 

Avifauna collisions 

Not Applicable 

 

Minor 

Cumulative Impact 2: 

Regional loss of important 

forest habitat 

Moderate Not Applicable 

Cumulative Impact 3: Forest 

habitat fragmentation and 

reduced connectivity 

Minor Minor 

Cumulative Impact 4: 

Regional loss of RDL species 
Minor Moderate 

Cumulative Impact 5: 

Reduction in ecosystem 

services 

Minor Minor 

Cumulative Impact 6: 

Contribution to clean energy 

sector and move away from 

non-renewables (positive 

impact) 

Not Applicable 

 

Positive 
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Table 10.2: Risks from Climate Change 

Hazard Type Hazard Level 

2030 2050 

Water Availability Low Low 

Riverine Floods None None 

Landslides High High 

Extreme Heat High High 

Cyclone and Wind Speed   High High 

Lightning   No direct projections No direct projections 

 

10.2 Social and Engagement Considerations  

In terms of social aspects, the major concerns raised through the supplemental stakeholder 

engagement were unfair and inappropriate compensation to agricultural land loss due to Project land 

acquisition and impacts of noise and shadow flicker.  Despite some concerns, the supplemental 

engagement indicate that the Project has received factorable support from local people and other 

stakeholders. Local people appreciate that the Project will provide several benefits such as supporting 

economic growth in the region, potential employment (direct and indirect), provide assistance to the 

local communities to improve agricultural and livestock husbandry practice, particularly coffee 

plantation and processing and improve infrastructures and public services in the villages such as 

healthcare centres and school facilities.  

10.3 Recommendations 

For all the impacts identified in the study, mitigation measures have been proposed and included in 

the ESMP chapters, including the schedule for monitoring. If any impacts result in more severe 

significance that assess in this report, actions to be taken by the Project proponent or its contractors 

are also described. 

The effective implementation of the ESMP and adherence with the Laos standards and WBG 

guidelines will assist in minimising the environmental impacts to acceptable levels. With continued 

engagement with local stakeholders and monitoring as proposed in the ESMP of impact significance, 

the environmental and social assessment of the Project ascertains that the Project is unlikely to cause 

any significant environmental and social impacts and will bring benefits to local stakeholders and 

increased access to reliable supply of electricity to the region. 

The following management plans will be prepared for the project in order to ensure the project 

reduces, avoid, and mitigates the potential project impacts: 

◼ Community Health and Safety Management Plan 

◼ Occupational Health and Safety Management Plan 

◼ Traffic Management Plan 

◼ Worker's Camp Management Plan 

◼ Labour Management Plan 

◼ Local Procurement Management Plan 

◼ Construction Material Sourcing Plan 

◼ Air Quality Management Plan 

◼ Water Quality Management Plan 
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◼ Hazardous Materials Management Plan 

◼ Waste Management Plan 

◼ Noise and Vibration Management Plan 

◼ Spoil Management Plan 

◼ Soil Erosion and Sediment Control Management Plan 

◼ Site Restoration Management Plan 

◼ Local Content and Influx Management Plan 

◼ Cultural Heritage Management Plan 

◼ Emergency Preparedness and Response Plan 

◼ Stakeholder Engagement Plan 

◼ Grievance Redress Mechanism 

◼ Ethnic Minority and Vulnerable People Development Plan 

◼ Resettlement Plan/ Framework 

◼ Community Development Plan 

◼ Biodiversity Management Plan 

The monitoring measures have been proposed during construction and operation of the Project 

(Table 10.3). 

Table 10.3: Environmental and Social Monitoring Programme 

Project Stage/ 
Affected 

Component 

Parameters to be 
Monitored 

Location Frequency 

Construction Phase 

General General compliance with 
mitigation measures 
presented in the ESMP and 
as specified in EPCC 
Contractor Manual 

Project activity areas  and 
construction workers camp 

Daily 

Air quality Implementation of mitigation 
measures 

Project activity areas and 
construction workers 
accommodation 

As Maintenance Regime 
Plan requirements 

TSP, PM-10, SO2, NO2 and 
CO2) as per the 
requirements of the Local 
EIA (2020 

Sensitive Receptors  Monthly  

Noise Sound levels (dB)  Heavy work, area of heavy 
transportation, village 
areas surrounding the 
project. 

Monthly 

Water Temperature, pH, Dissolved 
oxygen (DO), Biological 
Oxygen Demand (BOD5), 
Total Suspended Solid 
(TSS), Total and Total 
Dissolved, Oil and Grease, 
and Faecal coliforms 

Nearby water courses 3 monthly 
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Project Stage/ 
Affected 

Component 

Parameters to be 
Monitored 

Location Frequency 

Occupational 
Health and Safety 

Near-misses, incidents, 
occupational diseases, 
dangerous occurrences 

Project activity areas and 
construction workers camp 

As defined in H&S Plan 

Waste Implementation of Waste 
Management Plan (WMP) 

Project activity areas and 
construction workers 
camp, transport assets and 
disposal areas 

Unplanned audit twice a 
year 

Implementation of Waste 
Management Plan (WMP) 

Project activity areas and 
construction workers 
camp, transport assets and 
disposal areas 

Unplanned audit twice a 
year 

Biodiversity Records of training, 
rehabilitation monitoring 

All Project activity areas   Quarterly 

 Spill records and clean-up, 
rehabilitation monitoring 

Watercourse crossings by 
new access roads 

Monthly 

 Fauna shepherding protocol 
and accidents 

All Project activity areas, 
access roads, worker 
camps, laydown areas 

 

Monthly 

 IAP (Invasive Alien Plant) 
monitoring plan 

All Project activity areas, 
access roads, worker 
camps, laydown areas   

 

Monthly 

Social Percentage of local (directly 
from the Project SAoI) 
employed during 
construction 

 Project activity areas Start of construction and 
bi-monthly after. 

Number or frequency of 
engagement 

Villages within the SAoI Monthly 

Number and resolution of 
grievances 

Neighbouring communities 
around the Project activity 
areas  

Weekly 

Permit and code of conduct Construction area and 
roads used for transport of 
workers and construction 
material 

Every 4 months. 

During large mobilization 
of vehicles or equipment. 

State of Public 
infrastructures 

Roads used for 
construction 

Monthly 

Worker training, grievances, 
accident log, implementation 
of Community H&S 
monitoring and surveillance 
programme, implementation 
of worker code of conduct 

Project activity areas ■ Bi monthly review of 
training log; 

■ Monitoring and review 
of accidents due to 
construction (daily 
monitoring and monthly 
review). 

■ Community health and 
safety monitoring and 
surveillance program.  

■ Daily monitoring of 
construction area, 
worker camp and 
surrounding;  
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Project Stage/ 
Affected 

Component 

Parameters to be 
Monitored 

Location Frequency 

■ Regular unplanned 
audit on worker code 
conduct; 

■ Monthly visual 
inspection of first aid 
facilities and records.  

■ Weekly review of 
grievance log. 

Community 
Health and Safety 

Accidents, incidents and 
complaints 

Roads used for transport of 
workers and construction 
material 

Based on occurrence and 
yearly 

Complaints from community Neighbouring communities 
around the Project activity 
areas 

Continuous 

Operation Phase 

Noise Sound levels (dB)  At Receptor R52 and R53 Monthly at start of 
operations  

Waste Implementation of Waste 
Management Plan (WMP) 

Project activity areas and 
construction workers 
camp, transport assets and 
disposal areas 

Unplanned audit yearly 

Social Percentage of local (directly 
from the Project Social AoI) 
employed during operation 

Villages within the SAoI Start of operation and 
yearly after. 

Number and resolution of 
grievances 

Neighbouring communities 
around the Project activity 
areas 

Weekly 

Compliance with operation 
plans 

Project activity areas ■ Bi-yearly review of 
training log. 

■ Bi-yearly review of 
compliance against 
community health and 
safety monitoring and 
surveillance 
programme. 

■ Conduct regular 
unplanned audit of the 
worker code of 
conduct. 

■ Bi-yearly unplanned 
audit of waste 
management activities. 

■ Monthly visual 
inspection of first aid 
facilities and record, 
review of employment 
records and health 
insurance subscription 
records. 

Accidents or incidents due to 
operation activities, workers’ 
health 

Near-misses, incidents, 
occupational diseases, 
dangerous occurrences 

As defined in operation 
phase Health & Safety 
Plan  

Biodiversity Operational biodiversity 
monitoring plan, including 
bird/bat carcass monitoring 

Wind turbines and 
transmission lines 

Annual (seasonal) 
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Project Stage/ 
Affected 

Component 

Parameters to be 
Monitored 

Location Frequency 

 Monitoring implementation of 
biodiversity offset plan 

Biodiversity offset site(s) Annual 

 Monitoring road culverts for 
debris/blockage 

Watercourse crossings by 
access roads 

Monthly during the rainy 
season 

 IAP monitoring plan Habitats adjacent to 
operational areas (WTs, 
roads, transmission line 
corridors, etc.) 

Twice annually 

 
  



 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

REFERENCES 

11. REFERENCES 

ADB (2013) Indigenous Peoples Safeguards – A Planning and Implementation Good Practice 

Sourcebook. Retrieved from https://www.adb.org/sites/default/files/institutional-

document/33748/files/ip-good-practices-sourcebook-draft.pdf on 19/01/2022.  

Alexander, K. S., Parry, L., Thammavong, P., Sacklokham, S., Pasouvang, S., Connell, J. G., 

Jovanovic, T., Moglia, M., Larson, S. and Case, P. (2018). Rice farming systems in Southern 

Lao PDR: Interpreting farmers’ agricultural production decisions using Q methodology. 
Agricultural Systems, 160: 1-10. 

Asian Development Bank (ADB) (2009) Safeguard Policy Statement. Retrieved from 

https://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-

statement-june2009.pdf on 17/01/2022. 

Attapeu Statistics Bureau (2018). Local Statistic of Attapeu Province Report for 2018 (p.44). Retrieved 

from: https://laosis.lsb.gov.la/board/BoardList.do?bbs_bbsid=B404 

BirdLife International (2022) Important Bird Areas factsheets. Downloaded from http://www.birdlife.org 

on 11/01/2022. 

BirdLife International. 2016a. Ictinaetus malaiensis. The IUCN Red List of Threatened Species 2016: 

e.T22696019A93538909. https://dx.doi.org/10.2305/IUCN.UK.2016-

3.RLTS.T22696019A93538909.en. Accessed on 10 January 2022. 

BirdLife International. 2016b. Spilornis cheela. The IUCN Red List of Threatened Species 2016: 

e.T22695293A95221642. https://dx.doi.org/10.2305/IUCN.UK.2016-

3.RLTS.T22695293A95221642.en. Accessed on 10 January 2022. 

BirdLife International. 2021a. Butastur indicus. The IUCN Red List of Threatened Species 2021: 

e.T22695726A202433645. https://dx.doi.org/10.2305/IUCN.UK.2021-

3.RLTS.T22695726A202433645.en. Accessed on 10 January 2022. 

BirdLife International. 2021b. Pernis ptilorhynchus. The IUCN Red List of Threatened Species 2021: 

e.T22694995A199637824. https://dx.doi.org/10.2305/IUCN.UK.2021-

3.RLTS.T22694995A199637824.en. Accessed on 10 January 2022. 

Bouté, V. (2017). Reaching the Cities: New Forms of Network and Social Differentiation in Northern 

Laos. In V. Bouté & V. Pholsena (Eds.), Changing Lives in Laos: Society, Politics and Culture 

in a Post-Socialist State (pp. 221–250). Singapore: NUS Press. 

CARE Australia (n.d.) Boosting Coffee Production. Retrieved from https://www.care.org.au/boosting-

coffee-production/ on 20/01/2022. 

CEIC (2021) Global Economic Data, Indicators, Charts & Forecasts. Retrieved from 

http://www.ceicdata.com on 11/1/2022 

Coventus Law (2018) FAQ Ownership of Land and Property in Laos. Retrieved from 

https://www.conventuslaw.com/report/faq-ownership-of-land-and-property-in-laos/ on 

18/01/2022.   

CUSO/ GDG (n.d.) Rural Domestic Violence and Gender Research: Lao PDR. Retrieved from 

https://www.un.org/womenwatch/daw/vaw/ngocontribute/CUSO.pdf on 13/12/2021. 

Department of Ethnic Affairs (2015a) The Identity of the Trieng Ethnic Group (Lao PDR). Retrieved 

from https://data.opendevelopmentcambodia.net/library_record/the-identity-of-trieng-ethnic-

group-lao-pdr on 18/01/2022. 

Department of Ethnic Affairs (2015b) The Identity of the Katu Ethnic Group (Lao PDR). Retrieved from 

https://data.laos.opendevelopmentmekong.net/library_record/the-identity-of-katu-ethnic-

group-lao-pdr  on 18/01/2022. 

https://www.adb.org/sites/default/files/institutional-document/33748/files/ip-good-practices-sourcebook-draft.pdf
https://www.adb.org/sites/default/files/institutional-document/33748/files/ip-good-practices-sourcebook-draft.pdf
https://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-statement-june2009.pdf
https://www.adb.org/sites/default/files/institutional-document/32056/safeguard-policy-statement-june2009.pdf
https://laosis.lsb.gov.la/board/BoardList.do?bbs_bbsid=B404
http://www.birdlife.org/
https://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22696019A93538909.en
https://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22696019A93538909.en
https://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22695293A95221642.en
https://dx.doi.org/10.2305/IUCN.UK.2016-3.RLTS.T22695293A95221642.en
https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22695726A202433645.en
https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22695726A202433645.en
https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22694995A199637824.en
https://dx.doi.org/10.2305/IUCN.UK.2021-3.RLTS.T22694995A199637824.en
https://www.care.org.au/boosting-coffee-production/
https://www.care.org.au/boosting-coffee-production/
https://www.conventuslaw.com/report/faq-ownership-of-land-and-property-in-laos/
https://www.un.org/womenwatch/daw/vaw/ngocontribute/CUSO.pdf
https://data.opendevelopmentcambodia.net/library_record/the-identity-of-trieng-ethnic-group-lao-pdr
https://data.opendevelopmentcambodia.net/library_record/the-identity-of-trieng-ethnic-group-lao-pdr
https://data.laos.opendevelopmentmekong.net/library_record/the-identity-of-katu-ethnic-group-lao-pdr
https://data.laos.opendevelopmentmekong.net/library_record/the-identity-of-katu-ethnic-group-lao-pdr


 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

REFERENCES 

Department of Ethnic Affairs (2015c) The Identity of the Yae Ethnic Group (Lao PDR). Retrieved from 

https://data.opendevelopmentcambodia.net/en/library_record/the-identity-of-yae-ethnic-group-

lao-pdr  on 18/01/2022. 

Department of Ethnic Affairs (2015d) The Identity of the Ha Luk Ethnic Group (Lao PDR). Retrieved 

from: https://data.opendevelopmentmekong.net/dataset/8590fa46-4edf-

46da99ac04715a7d913c/resource/23dd4f82-c985-4fe6-8fbf02b5c51866ed/download/final.pdf  

Giz (2015). Systematic Land Registration in Rural Areas of Lao PDR: Concept Document for 

Countrywide Application.  

Government of the Lao PDR (2014) ກົງຈັກການປົກຄອງ ສປປ ລາວ (Administrative Authority of Lao PDR). 

Retrieved from http://www.laogov.gov.la/pages/Administrative.aspx?ItemID=52&CateID=9 on 

20/12/2021. 

Government of the Lao PDR (2015) Education Law, Revised Version 2015.  

Government of the Lao PDR (2021). 9th Five-Year National Socio-economic Development Plan 

(2021-2025). Retrieved from https://laofab.org/document/download/4870 on 6/12/2021.  

Government of the Lao People’s Democratic Republic (PDR) (2003) National Assembly No. 34/PO. 

Retrieved from https://www.rcrc-resilience-southeastasia.org/wp-

content/uploads/2017/12/2003_law_on_the_government_of_the_lao_pdr_decree.pdf on 

8/12/2021  

ILO (n.d.a) C029 - Forced Labour Convention, 1930 (No. 29). Retrieved from 

https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C

029 on 21/01/2022.  

ILO (n.d.b) Business and Forced Labour. Retrieved from https://www.ilo.org/empent/areas/business-

helpdesk/WCMS_DOC_ENT_HLP_FL_EN/lang--en/index.htm on 21/01/2022.  

ILO (n.d.c) What is Child Labour. Retrieved from https://www.ilo.org/ipec/facts/lang--

en/index.htm#banner on 21/01/2022.  

Innogreen Engineer Co., Ltd and Greener Consultant Co., Ltd. (2020) 600 MW Wind Farm Project 

Dakcheung District, Sekong Province and Sanxay District, Attapeu Province. Laos 

International Finance Corporation (IFC) (2009) Projects and People: A Handbook for Addressing 

Project-Induced In-Migration. Retrieved from https://www.ifc.org/wps/wcm/connect/7bb5464e-

61aa-4919-baef-d5589a95b9d6/Influx_Full.pdf?MOD=AJPERES&CVID=nrOWCl1 on 

18/01/2022.  

International Fund for Agricultural Development (IFAD) (2012) Country Technical Note on Indigenous 

Peoples’ Issues: Lao People’s Democratic Republic. Retrieved from 
https://www.ifad.org/documents/38714170/40224860/laos_ctn.pdf/24089e12-d0e8-43db-9fb8-

978b48526499#:~:text=The%20major%20ethno%2Dlinguistic%20groups,plains%2C%20parti

cularly%20along%20the%20Mekong on 20/12/2021.  

International Labour Organisation (ILO) (2021) Relief Provided to 4,500 Return Migrant Workers in 

Lao People’s Democratic Republic. Retrieved from https://www.ilo.org/asia/media-

centre/news/WCMS_818902/lang--en/index.htm on 8/12/2021.  

International Work Group for Indigenous Affairs (IWGIA) (2021). Indigenous Peoples in Laos. 

Retrieved from https://www.iwgia.org/en/laos/4229-iw-2021-laos.html on 01/12/2021.  

Key Biodiversity Areas Partnership (2022) Key Biodiversity Areas factsheets. Downloaded from 

http://www.keybiodiversityareas.org on 11/01/2022. 

Knopper, L. D., Ollson, C.A., McCallum, L.C., Whitfield Aslund, M.L., Berger, R.G., Souweine, K. & 

McDaniel, M. (2014) ‘Wind turbines and human health’, Frontiers in Public Health. Retrieved 

from https://doi.org/10.3389/fpubh.2014.00063 on 17/01/2022. 

https://data.opendevelopmentcambodia.net/en/library_record/the-identity-of-yae-ethnic-group-lao-pdr
https://data.opendevelopmentcambodia.net/en/library_record/the-identity-of-yae-ethnic-group-lao-pdr
https://data.opendevelopmentmekong.net/en/library_record/the-identity-of-trieng-ethnic-group-lao-pdr
https://data.opendevelopmentmekong.net/dataset/8590fa46-4edf-46da99ac04715a7d913c/resource/23dd4f82-c985-4fe6-8fbf02b5c51866ed/download/final.pdf
https://data.opendevelopmentmekong.net/dataset/8590fa46-4edf-46da99ac04715a7d913c/resource/23dd4f82-c985-4fe6-8fbf02b5c51866ed/download/final.pdf
http://www.laogov.gov.la/pages/Administrative.aspx?ItemID=52&CateID=9
https://laofab.org/document/download/4870
https://www.rcrc-resilience-southeastasia.org/wp-content/uploads/2017/12/2003_law_on_the_government_of_the_lao_pdr_decree.pdf
https://www.rcrc-resilience-southeastasia.org/wp-content/uploads/2017/12/2003_law_on_the_government_of_the_lao_pdr_decree.pdf
https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C029
https://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO::P12100_ILO_CODE:C029
https://www.ilo.org/empent/areas/business-helpdesk/WCMS_DOC_ENT_HLP_FL_EN/lang--en/index.htm
https://www.ilo.org/empent/areas/business-helpdesk/WCMS_DOC_ENT_HLP_FL_EN/lang--en/index.htm
https://www.ilo.org/ipec/facts/lang--en/index.htm#banner
https://www.ilo.org/ipec/facts/lang--en/index.htm#banner
https://www.ifc.org/wps/wcm/connect/7bb5464e-61aa-4919-baef-d5589a95b9d6/Influx_Full.pdf?MOD=AJPERES&CVID=nrOWCl1
https://www.ifc.org/wps/wcm/connect/7bb5464e-61aa-4919-baef-d5589a95b9d6/Influx_Full.pdf?MOD=AJPERES&CVID=nrOWCl1
https://www.ifad.org/documents/38714170/40224860/laos_ctn.pdf/24089e12-d0e8-43db-9fb8-978b48526499#:~:text=The%20major%20ethno%2Dlinguistic%20groups,plains%2C%20particularly%20along%20the%20Mekong
https://www.ifad.org/documents/38714170/40224860/laos_ctn.pdf/24089e12-d0e8-43db-9fb8-978b48526499#:~:text=The%20major%20ethno%2Dlinguistic%20groups,plains%2C%20particularly%20along%20the%20Mekong
https://www.ifad.org/documents/38714170/40224860/laos_ctn.pdf/24089e12-d0e8-43db-9fb8-978b48526499#:~:text=The%20major%20ethno%2Dlinguistic%20groups,plains%2C%20particularly%20along%20the%20Mekong
https://www.ilo.org/asia/media-centre/news/WCMS_818902/lang--en/index.htm
https://www.ilo.org/asia/media-centre/news/WCMS_818902/lang--en/index.htm
https://www.iwgia.org/en/laos/4229-iw-2021-laos.html%20on%2001/12/2021
http://www.keybiodiversityareas.org/
https://doi.org/10.3389/fpubh.2014.00063


 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

REFERENCES 

Land-Links (2013) Laos. Retrieved from https://www.land-links.org/country-profile/laos/ on 

10/12/2021.  

Lao Statistics Bureau (2015). The 4th Population and Housing Census 2015 Retrieved from 

https://lao.unfpa.org/en/publications/results-population-and-housing-census-2015-english-

version 

Lao Statistics Bureau (2018) Lao PDR Lao Social Indicator Survey 2017 (Multi Indicator Survey/ 

Demographic and Health Survey).  

Lao Statistics Bureau (2020a) Statistics DB. Retrieved from https://www.lsb.gov.la/en/home/ on 

10/12/2021.  

Lao Statistics Bureau (2020b) Poverty in Lao PDR: Key Findings from the Lao Expenditure and 

Consumption Survey, 2018-2019. Retrieved from 

https://data.opendevelopmentcambodia.net/library_record/poverty-in-lao-pdr-key-findings-

from-the-lao-expenditure-and-consumption-survey-2018-2019 on 7/12/2021. 

Lao Statistics Bureau (2020c) Summary of Socio-economic statistics in 2020.  

Lao Women’s Union (LWU) (n.d.) Promotion and Protection of Lao Women’s Rights. Retrived from 

https://lib.ohchr.org/HRBodies/UPR/Documents/Session8/LA/LWU_UPR_LAO_S08_2010_La

oWomensUnion.pdf on 13/12/2021. 

Luangthongkum, T. (2010) ‘Language Change Without Collision: A Glimpse at Linguistic Diversity in 
Northern Thailand and Southern Laos’, Procedia Social and Behavioural Sciences 2, 6846-

6857. 

Ministry of Agriculture and Forestry (2021) Environmental Montioring Report: Lao People’s 
Democratic Republic: Greater Mekong Subregion Biodiversity Conservation Corridors Project. 

Retrieved from https://www.adb.org/sites/default/files/project-documents/40253/40253-023-

40253-036-emr-en_4.pdf on 12/01/2022.  

Office of the Civil Service Commission (OCSC) (n.d.) ระบบบรหิารราชการของ 
สาธารณรฐัประชาธปิไตยประชาชน ลาว (Government Administration System People's Democratic 

Republic Laos). Retrieved from https://www.ocsc.go.th/sites/default/files/document/laos-

pdr.pdf on 7/12/2021.  

Schlemmer, G. (2017) ‘Ethnic Belonging in Laos: A Politico-Historical Perspective’, HAL Open 
Science. Retrieved from https://hal.archives-ouvertes.fr/hal-01853834/document on 

20/12/2021.  

Scottish Natural Heritage. March 2017. Recommended bird survey methods to inform impact 

assessment of onshore wind farms. 

Sekong Statistics Bureau (2018). Local Statistic of Sekong Province Report for 2018 (p.41). Retrieved 

from: https://laosis.lsb.gov.la/board/BoardList.do?bbs_bbsid=B404  

Stimson (2021) Lao People’s Democratic Republic. Retrieved from https://www.stimson.org/2021/lao-

peoples-democratic-republic/ on 7/12/2021.  

The World Bank (2021) Lao PDR: Economy Recovers then Falters Again under COVID-19. Retrieved 

from https://www.worldbank.org/en/news/press-release/2021/08/19/lao-pdr-economy-

recovers-then-falters-again-under-covid-19 on 10/12/2021.  

The World Bank (n.d.a) Gini Index (World Bank Estimate) – Lao PDR. Retrieved from 

https://data.worldbank.org/indicator/SI.POV.GINI?locations=LA on 7/12/2021. 

The World Bank (n.d.b) The World Bank in Lao PDR. Retrieved from 

https://www.worldbank.org/en/country/lao/overview#1 on 7/12/2021.   

https://www.land-links.org/country-profile/laos/
https://lao.unfpa.org/en/publications/results-population-and-housing-census-2015-english-version
https://lao.unfpa.org/en/publications/results-population-and-housing-census-2015-english-version
https://www.lsb.gov.la/en/home/
https://data.opendevelopmentcambodia.net/library_record/poverty-in-lao-pdr-key-findings-from-the-lao-expenditure-and-consumption-survey-2018-2019%20on%207/12/2021
https://data.opendevelopmentcambodia.net/library_record/poverty-in-lao-pdr-key-findings-from-the-lao-expenditure-and-consumption-survey-2018-2019%20on%207/12/2021
https://lib.ohchr.org/HRBodies/UPR/Documents/Session8/LA/LWU_UPR_LAO_S08_2010_LaoWomensUnion.pdf
https://lib.ohchr.org/HRBodies/UPR/Documents/Session8/LA/LWU_UPR_LAO_S08_2010_LaoWomensUnion.pdf
https://www.adb.org/sites/default/files/project-documents/40253/40253-023-40253-036-emr-en_4.pdf
https://www.adb.org/sites/default/files/project-documents/40253/40253-023-40253-036-emr-en_4.pdf
https://www.ocsc.go.th/sites/default/files/document/laos-pdr.pdf
https://www.ocsc.go.th/sites/default/files/document/laos-pdr.pdf
https://hal.archives-ouvertes.fr/hal-01853834/document
https://laosis.lsb.gov.la/board/BoardList.do?bbs_bbsid=B404
https://www.worldbank.org/en/news/press-release/2021/08/19/lao-pdr-economy-recovers-then-falters-again-under-covid-19
https://www.worldbank.org/en/news/press-release/2021/08/19/lao-pdr-economy-recovers-then-falters-again-under-covid-19
https://data.worldbank.org/indicator/SI.POV.GINI?locations=LA
https://www.worldbank.org/en/country/lao/overview#1


 

 

 

www.erm.com Version: 2.0 Project No.: 0598121 Client: Impact Energy Asia Development Limited (IEAD) 29 April 2022 

MONSOON WIND POWER PROJECT, SEKONG AND ATTAPEU 
PROVINCES, LAO PDR 
Environmental and Social Impact Assessment 

REFERENCES 

The World Bank (n.d.c.) Population, female (% of Total Population) – Lao PDR. Retrieved from 

https://data.worldbank.org/indicator/SP.POP.TOTL.FE.ZS?locations=LA on 9/12/2021.  

The World Bank Group’s Environmental, Health and Safety (EHS) Guidelines for Wind Energy (IFC, 

2015). Retrieved from https://www.ifc.org/wps/wcm/connect/b82d0563-b39a-42a7-b94e-

0b926b4a82f9/FINAL_Aug%2B2015_Wind%2BEnergy_EHS%2BGuideline.pdf?MOD=AJPE

RES&CVID=mpusVXy on 18/01/2022. 

UN Women (2020) Types of Violence Against Women and Girls. Retrieved from 

https://unwomen.org.au/types-of-violence-against-women-and-girls/ on 17/12/2021.  

UNDP (2020b) Guidance Note UNDP Social and Environmental Standards, Standard 5: 

Displacement and Resettlement. Retrieved from 

https://info.undp.org/sites/bpps/SES_Toolkit/SES%20Document%20Library/Uploaded%20Oct

ober%202016/UNDP%20SES%20S5%20Displacement%20and%20Resettlement%20GN_Fi

nal-rev_July2021.pdf on 14/12/2021. 

UNDP (2021) 66 Years in the Fight Against Violence: How the Lao Women’s Union Works to Protect 
Women in Lao PDR. Retrieved from 

https://www.la.undp.org/content/lao_pdr/en/home/blog/2021/66-years-in-the-fight-against-

violence--how-the-lao-womens-union.html on 13/12/2021.  

UN-Habitat, & ESCAP.(2015). The State of Asian and Pacific Cities 2015: Urban Transformations 

Shifting from Quantity to Quality. Retrieved from 

https://www.unescap.org/sites/default/files/The%20State%20of%20Asian%20and%20Pacific

%20Cities%202015.pdf on 15/12/2021.  

United Nations (UN) Department of Economic and Social Affairs (n.d.) Least Developed Countries. 

Retrieved from https://www.un.org/development/desa/dpad/least-developed-country-

category.html on 8/12/2021.  

United Nations Development Programme (UNDP) (2020a) Human Development Report 2020, The 

Next Frontier: Human Development and the Anthropocene, Briefing Note for Countries on the 

2020 Human Development Report, Lao People’s Democratic Republic. Retrieved from 
http://hdr.undp.org/sites/default/files/Country-Profiles/LAO.pdf on 10/12/2021. 

United States (US) Department of State (2021) 2021 Trafficking in Persons Report: Laos. Retrieved 

from https://www.state.gov/reports/2021-trafficking-in-persons-report/laos/ on 8/12/2021.  

Urban Climate Resilience in Southeast Asia (UCRSEA) (2017) Understanding Institutional Challenges 

for Urban Planning in Vientiane Capital, Lao PDR. Retrieved 

http://www.tei.or.th/thaicityclimate/public/research-24.pdf on 10/12/2021.  

 

 

https://data.worldbank.org/indicator/SP.POP.TOTL.FE.ZS?locations=LA
https://www.ifc.org/wps/wcm/connect/b82d0563-b39a-42a7-b94e-0b926b4a82f9/FINAL_Aug%2B2015_Wind%2BEnergy_EHS%2BGuideline.pdf?MOD=AJPERES&CVID=mpusVXy
https://www.ifc.org/wps/wcm/connect/b82d0563-b39a-42a7-b94e-0b926b4a82f9/FINAL_Aug%2B2015_Wind%2BEnergy_EHS%2BGuideline.pdf?MOD=AJPERES&CVID=mpusVXy
https://www.ifc.org/wps/wcm/connect/b82d0563-b39a-42a7-b94e-0b926b4a82f9/FINAL_Aug%2B2015_Wind%2BEnergy_EHS%2BGuideline.pdf?MOD=AJPERES&CVID=mpusVXy
https://unwomen.org.au/types-of-violence-against-women-and-girls/
https://info.undp.org/sites/bpps/SES_Toolkit/SES%20Document%20Library/Uploaded%20October%202016/UNDP%20SES%20S5%20Displacement%20and%20Resettlement%20GN_Final-rev_July2021.pdf
https://info.undp.org/sites/bpps/SES_Toolkit/SES%20Document%20Library/Uploaded%20October%202016/UNDP%20SES%20S5%20Displacement%20and%20Resettlement%20GN_Final-rev_July2021.pdf
https://info.undp.org/sites/bpps/SES_Toolkit/SES%20Document%20Library/Uploaded%20October%202016/UNDP%20SES%20S5%20Displacement%20and%20Resettlement%20GN_Final-rev_July2021.pdf
https://www.la.undp.org/content/lao_pdr/en/home/blog/2021/66-years-in-the-fight-against-violence--how-the-lao-womens-union.html
https://www.la.undp.org/content/lao_pdr/en/home/blog/2021/66-years-in-the-fight-against-violence--how-the-lao-womens-union.html
https://www.unescap.org/sites/default/files/The%20State%20of%20Asian%20and%20Pacific%20Cities%202015.pdf
https://www.unescap.org/sites/default/files/The%20State%20of%20Asian%20and%20Pacific%20Cities%202015.pdf
https://www.un.org/development/desa/dpad/least-developed-country-category.html
https://www.un.org/development/desa/dpad/least-developed-country-category.html
http://hdr.undp.org/sites/default/files/Country-Profiles/LAO.pdf
https://www.state.gov/reports/2021-trafficking-in-persons-report/laos/
http://www.tei.or.th/thaicityclimate/public/research-24.pdf%20on%2010/12/2021


 

 

 

 

The business of sustainability 

ERM has over 160 offices across the following  

countries and territories worldwide 

 

 

Argentina 

Australia 

Belgium 

Brazil 

Canada 

Chile 

China 

Colombia 

France 

Germany 

Ghana 

Guyana 

Hong Kong 

India 

Indonesia 

Ireland 

Italy 

Japan 

Kazakhstan 

Kenya 

Malaysia 

Mexico 

Mozambique 

Myanmar 

 

The Netherlands  

New Zealand 

Norway 

Panama 

Peru 

Poland 

Portugal 

Puerto Rico 

Romania 

Russia 

Senegal 

Singapore 

South Africa 

South Korea 

Spain 

Sweden 

Switzerland 

Taiwan 

Tanzania 

Thailand 

UAE 

UK 

US 

Vietnam 

ERM-Siam Co., Ltd. 

 

179 Bangkok City Tower 24th Floor, 

South Sathorn Road, Thungmahamek, 

Sathorn, Bangkok 10120, Thailand 

 

T: (662) 679 5200 

 

www.erm.com 

 


