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 Conduct regular clearance of the clear zone to ensure the area is safe as required by the regulation; 

 Conduct regular checking/ maintenance to ensure the safe condition of the tower and the cable;and 

 Emergency contact information – provide signage at each tower with emergency phone numbers.  

Electric fields can be easily shielded by trees, fences, buildings and most other structures. However 
magnetic fields are much more difficult to shield than electric fields.  

9.5.4.1.5 Residual Impacts 
The residual impact to occupational and public health from the transmission of power through the 
proposed 35 kV voltage transmission line is considered to be Negligible. 

9.5.4.1.6 Monitoring and Auditing 
 It is proposed that EMF monitoring is carried out by using suitable magnetic and electric field sensors 
within the first year of the operation on a quarterly basis and semi-annual for subsequent years of 
operations. Should thresholds be exceeded, further mitigation options should be review and considered. 

This will be included as part of the occupational health and safety monitoring program. 

9.5.4.2 EMF from 35 kV Underground Transmission Line 

9.5.4.2.1 Potential Impacts 
Electromagnetic filed from 35kV underground transmission line.  

9.5.4.2.2 Existing Controls 
There is no existing controls. 

9.5.4.2.3 Significance of Impact 
Based on Feasibility Study, the 35kV underground cables are low-voltage and are buried directly 
underground with a depth of 600-800mm. The EMF emission will be highly localised in terms of spatial 
extent. However, the underground cables use XLPE insulation so EMF would be of limited emission to 
surrounding environment where they pass through cable protection materials. The Feasibility Study 
design has shown that electric field exists between high- voltage conductive cores and earthling amour. 
So there is expected no E-field leaked by the cable as a result of cable shielding. So the EMF levels 
expected at underground are comparatively small and the predicted magnetic fields are also expected 
to rapidly decrease both vertically and horizontally. Therefore, the magnitude of potential EMF impact 
is expected to be Small. 

Additionally, the nearest residential area is located at approximately 350m from the Project’s turbine. 
However, livelihood activities of local community have been identified to be within and surround the 
Projects’ areas such as agricultural fields, gazing areas, coffee farms and planted forests. So, the 
sensitivity of receptors is considered Medium. 

In consideration of the above, the negative impact is assessed to be of Minor significance, as shown in 
Table 9.40. 

Table 9.40 Impacts of EMF during Operation Phase from the 35kV Underground 
Transmission Line 

Impact Health Impact due to EMF from 35kV underground power cables. 

Impact Nature 
Negative Positive Neutral 

Impacts on human activities, occupational and human health are considered Negative 
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Impact Type 
Direct Indirect Induced 

Human activities within the ROW 

Impact Duration 
Temporary Short-term Long-term Permanent 

The impact duration is Long-term within the ROW. 

Impact Extent 
Local Regional Global 

Impacts are within the ROW. 

Impact Frequency 
The impact frequency is closely related to the operation of the wind farm and substation, 
and assumed to be continuous during operation as a worst case.  

Impact Magnitude 
Negligible Small Medium Large 

The impact magnitude is Small. 

Sensitivity of  
Receptors 

Low Medium High 

The sensitivity of receptor is Medium as explained above. 

Significance 
Negligible Minor Moderate Major 

The significance is Minor 

9.5.4.2.4 Additional Mitigation Measures 
Some mitigation measures will be proposed in the IESE, as follows: 

 For double circuit lines, it may be possible to arrange the phases to maximise the magnetic field 
cancellation. 

 Installation of a passive shielding loop can be effective in reducing the magnetic field at a particular 
point. 

9.5.4.2.5 Monitoring and Auditing 
It is proposed that EMF monitoring is carried out by using suitable magnetic and electric filed sensors 
within the first year of the operation on a quarterly basis. Should thresholds be exceeded, further 
mitigation options should be review and considered. 

This will be included as part of the occupational health and safety monitoring program. 

9.5.4.3 EMF from Wind Turbines 
EMF from the step up transformer either in the nacelle of the turbine rotor unit or at some height below 
it in wind turbines, which increases the voltage to 35kV with rated capacity of 3.8MVA, are expected to 
be low. The maximum electric and magnetic fields are unlikely to be assessed quantitatively due to 
insufficient data of transformer.  

However, referred to EMF results from empirical studies of Canadian 27MW wind farm by McCallum et 
al. (2014)296, EMF were collected during three operational scenarios to characterize potential EMF 
exposure: “high wind” (generating power), “low wind” (drawing power from the grid, but not generating 
power), and “shut off” (neither drawing, nor generating power). Magnetic field levels detected at the 
base of the turbines under both “high wind” and “low wind” conditions were low (0.9 mG) and rapidly 
diminished with distance, become indistinguishable from background within 2m of the base. This source 
appeared to have no influence magnetic field level at nearby sensitive receptors as located over 1km 

                                                      
296 McCallum Lindsay, Aslund M.L.W, Knopper L D, Ferguson G M and Ollson C A. 2014. Measuring electromagnetic fields 
(EMF) around wind turbines in Canada: is there a human health concern? Environmental Health 2014, 13:9 
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from the closet turbine. The study also concluded that magnetic field levels in the vicinity of wind turbines 
were lower than those produced by many common household electrical devices (See Figure 9.17). 
Furthermore, when compared to ICNIRP guidelines, the levels of EMF measured around wind turbines 
were all well below levels known to cause harm to public and occupational health. 

 
Source: McCallum et al. 2011 

Figure 9.17 Magnetic Fields Comparison from Wind Turbines and 500 kV Power Lines with 
Common Household Electrical Devices 

The maximum calculated electric field occurs directly under the base of the turbine and decreases 
outwards does not exceed the recommended ICNIRP occupational exposure limits. The EMF impact 
from the wind turbines are considered Negligible. 

9.5.4.3.1 Additional Mitigation Measures 
Whilst no EMF specific additional mitigation and management measures are recommended; to enhance 
safety, it is recommended to place warning signs prohibiting climbing on wind turbines and incorporating 
design elements that prevent climbing of the wind turbines. It is also recommended to provide 
emergency contact information by placing signage at each wind turbine containing emergency phone 
numbers. 

9.5.4.3.2 Residual Impact 
The residual impact to occupational and public from the substation is considered to be negligible. 

9.5.4.3.3 Monitoring and Auditing 
This will be included as part of the occupational health and safety monitoring program. 

9.6 Climate Change Impact Assessment 
Climate change is now widely and globally recognised as one of the most significant environmental 
challenges. In terms of response and adaption to climate change, a range of international and national 
policy and legislation has been introduced and implemented to encourage the development of 
renewable energy, reduce greenhouse gas emissions and combat the impacts of climate change. 
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Vietnam is particularly vulnerable to the effects of climate change and therefore has a strong 
commitment to achieve the global mitigation target. Vietnam has set its national targets for emissions 
mitigation in the Nationally Determined Contribution (NDC): 8% emission reduction against the 
“Business As Usual” (BAU) scenario by 2030 when compared with 2010 and a 25% reduction by 2030 
on condition of substantial international financial and technical support. 

9.6.1 Scope of Assessment 
This section provides a qualitative assessment of the following Project’s activities potential impacts on 
climate change, including: 

 Construction activities outlined in Section 2.5.2 may increase greenhouse gas emissions such as 
vegetation clearance, operation of heavy equipment (excavator, heavy trucks, bulldozer, crane, 
etc. ) and transportation of turbine and material from Hon La port and material purchasing point to 
the Project site; 

 Operation of wind turbine; 

 In addition, the physical impacts of climate change have implications for performance of wind power 
production, because its main resources are directly linked to climatic variables such as rainfall, 
wind, and temperature. This section also provides a qualitative assessment of climate change 
impacts to the Project development. 

9.6.2 Baseline Conditions 
In order to provide climate change projection information, in 2013 the Intergovernmental Panel on 
Climate Change (IPCC) developed and published a new set of climate change scenarios, called RCPs 
(Representative Concentration Pathway). The four RCPs (RCP2.6, RCP4.5, RCP6 and RCP8.5), are 
named after a possible range of radiative forcing values297 in the year 2100 relative to preindustrial 
values (+2.6, +4.5, +6.0 and +8.5 W/m2, respectively). Climate change for Vietnam in general and for 
Quang Tri Province in particular is presented in details below.  

9.6.2.1 Temperature:  
 For the RCP4.5 scenarios, surface temperatures would increase by 1.9-2.4oC in the North and 1.7-

1.9oC in the South. For the RCP8.5 scenarios, temperature would increase by 3.3-4.0oC in the 
North and 3.0-3.5oC in the South (IPCC, 2013). Extreme temperatures would have an upward 
trend; and  

 Temperature increase for Quang Tri Province is projected to vary between 0.4 and 1.20C in the 
beginning of 21st Century, 1.0 and 2.00C by middle 21st Century and 1.3 and 4.60C by the end of 
21st Century (MONRE, 2016);  

9.6.2.2 Rainfall 
 For the RCP4.5 scenarios, annual rainfall would generally increase in a range of 5-15%. For the 

RCP8.5 scenarios, the greatest increase would be over 20% in most of the North, Central Coast, 
a part of the South and Central Highlands. Average maximum 1-day rainfall would increase all over 
Vietnam (10-70%) compared to the baseline period (IPCC, 2013); and 

                                                      
297 Radiative forcing or climate forcing is the difference between insolation (sunlight) absorbed by the Earth and energy 
radiated back to space. Changes to Earth's radiative equilibrium, that cause temperatures to rise or fall over decadal periods, 
are called climate forcings. (Source: Shindell, Drew (2013). "Radiative Forcing in the AR5" (PDF). Retrieved 17 December 2019 
and Rebecca, Lindsey (14 January 2009). "Climate and Earth's Energy Budget: Feature Articles". earthobservatory.nasa.gov. 
Retrieved 17 Decbember 2019) 
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 Rainfall in Quang Tri Province is forecasted to increase by 2.9-22.8% in the beginning of 21st 
Century, 7.5-26.2% by middle 21st Century and by 9.8-31.3% by the end of 21st Century (MONRE, 
2016);   

9.6.2.3 Tropical Depressions and Typhoons 
 On average, approximately 12 tropical depressions and typhoons had occurred in Vietnam’s East 

Sea on an annual basis in the period of 1959 to 2015 (MONRE, 2016). Of these, seven (07) 
depressions and typhoons had impacted Vietnam and five (05) of them had made their ways onto 
Vietnam’s mainland (MONRE, 2016); and 

 Tropical depressions and typhoons recorded in the same period of time show an increase in their 
intensity and a tendency to last longer and move southward (MONRE, 2016). The number of 
tropical depressions and typhoons is predicted under the RCP4.5 and RCP8.5 scenarios by 
MONRE to reduce slightly throughout the 21st century (MONRE, 2016). By the end of the 21st 
century, storm intensity is forecasted by the IPCC to increase by between 2 and 11% and rainfall 
within a 100 km buffer area from the storm eye is also predicted to increase by approximately 20% 
(IPCC, 2013).  

9.6.2.4 Extreme Weather Events 
 The number of cold fronts had decreased gradually, yet their intensity had increased in the period 

of 1981 to 1990 (MONRE, 2009). Approximately 10 days of cold fronts per year are recorded for 
Hanoi City (MONRE, 2009). In addition, the number of droughts experienced in Vietnam, especially 
extreme droughts, has increased significantly since 2000 (MONRE, 2009); and   

Droughts in Vietnam are likely to become more severe in future due to the increasing temperature and 
decreased rainfall during the first survey (MONRE, 2016). The number of hot days (temperature ≥ 35ºC) 
is predicted to increase to be 35 - 45 days per year by the middle of the 21st century and exceed 100 
days per year by the end of the 21st century 

9.6.3 Impact Assessment 

9.6.3.1  Impacts of Project’s Activities to Climate Change 

9.6.3.1.1 Impact during Pre- construction Phase 
As confirmed by PCC1 in November 2020, the Project’s area for vegetation clearance is estimated to 
be 12.57 ha. Vegetation clearing in this area can result in a change in carbon stocks from the removal 
of living biomass. 

The land use category is assumed to be forest land and cropland in line with IPCC categories (IPCC, 
2006). GHG emission from land clearance is expected using the Equation 9.1 and the parameters 
summarised in Table 9.41. Total GHG emission from vegetation clearing are presented in Table 9.42. 

Equation 9.1 Change in Biomass Carbon Stocks on Land Converted to another Land 
Category ∆𝐶𝐿𝑂𝐿𝐵 = 𝐴𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 × (𝐵𝐴𝑓𝑡𝑒𝑟 − 𝐵𝐵𝑒𝑓𝑜𝑟𝑒) × 𝐶𝐹 

where: ∆𝐶𝐿𝑂𝐿𝐵  = Annual change in carbon stocks in living biomass in 
land converted to ‘other land’ 

(t C/year) 𝐴𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛  = Area of land converted to ‘other land’ from some initial 
land uses 

(ha/year) 𝐵𝐴𝑓𝑡𝑒𝑟 = Amount of living biomass immediately after conversion 
to ‘other land’ 

(tonnes d.m./ha) 
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𝐵𝐵𝑒𝑓𝑜𝑟𝑒  = Amount of living biomass immediately before 
conversion to ‘other land’ 

(tonnes d.m./ha) 𝐶𝐹 = Carbon fraction of dry matter (default = 0.5) (tonnes C/tonnes d.m.) 

 

Table 9.41 Amount of Living Biomass Before and After Land Conversion 

Description Amount of Living Biomass (tonnes d.m./ha)  
Forest land Agricultural land 

Before 60a 2.6b 

After 0c 0c 

a- Carbon stock in biomass for forest land for tropical forest, moist climate region from Table 3A.1.3 from 
Chapter 3.3 of Good Practice Guidance for Land use, Land-use Changes and Forestry (IPCC, 2003). 

b- Carbon stock in biomass for perennial cropland for tropical, moist climate region from Table 3.3.8 from 
Chapter 3.3 of Good Practice Guidance for Land use, Land-use Changes and Forestry (IPCC, 2003) 

c- Default assumption of 0 was assumed when converted to other land as per Section 3.7.2.1.1.1 from Good 
Practice Guidance for Land use, Land-use Changes and Forestry (IPCC, 2003) 

Table 9.42 Annual GHG Emissions from Land Clearing in the Preparation Phase 

Phase Description GHG Emissions (t CO2-e/year) a 

CO2 Total 

Preparation phase Land clearing 377 377 

9.6.3.1.2 Impact during Construction Phase 

9.6.3.1.2.1 Existing Controls 

There is no existing controls. 

9.6.3.1.2.2 Significance of Impact 

Because climate change affects global receptors, the impact magnitude and resource/receptor 
sensitivity cannot be determined in the same way it can be for other impact assessment aspects such 
as soil, air or water resource, etc. For this reason, impact significance is only determined to be 
Significant or Not Significant using the ADB threshold value of 100,000 tonnes of carbon dioxide 
equivalent per year (tCO2e)298. 

Main construction activities such as construction of turbine foundation with reinforced concrete, 
installation of overhead and underground transmission line, wind turbines also used heavy equipment 
that consumes a relatively huge amount of diesel. The use diesel fuel has increased the production of 
greenhouse gases (GHG), especially carbon dioxide (CO2), that contributing to climate change impacts.  

The estimate of the Project GHG footprint was performed based on 2006 IPCC Guidelines for National 
GHG Inventories (UNFCCC, 2018b). The IPCC Guideline defined three level of methodological 
complexity, called “tier” for GHG accounting and reporting purposes, as shown below 

Table 9.43 Tiers Approach for Estimation of GHG  

Scope Description 

Tier 1 Approach Calculates emissions by multiplying estimated fuel consumed with a default 
emission factor. 

                                                      
298 IFC Greenhouse Gas Reduction Accounting Guidance for Climate Related Projects. IFC Climate Business Department, May 2017 
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Scope Description 

For CO2, emission factors mainly depend upon the carbon content of the fuel and 
therefore emissions can be estimated fairly accurately using this method. 
Emission factors for CH4 and N2O depend on the combustion technology and 
operating conditions and vary significantly. As such, large uncertainties are 
anticipated from this method. 

Tier 2 Approach The approach is the same as Tier 1 but country-specific emission factors are used 
in place of the Tier 1 defaults. 

Tier 3 Approach Technology-specific emission factors. 

In this Project, the emission from construction activities has been accounted in the Tier 1 method. The 
calculation is based on the amount of fuel consumption data and emission factors for CO2, CH4, and 
N2O which will be applied to the corresponding activity data. GHG emission from mobile combustion 
including bulldozer, excavators, cranes, rollers, graders, trucks are estimated using Equation 9.2. The 
value of default emission factors and energy content factors are presented in Table 9.44. 

Equation 9.2 Fuel Combustion Ej = Qi × EC𝑗 × EFijoxec1000  

where: Ej = Estimated emissions of gas type j (CO2, CH4 or N2O) 
from fuel type (i) 

(t CO2-e/year) 

Qi = Estimated quantity of fuel type (i) (tonnes or GJ/year)  ECj = Energy content factor of fuel (j) (GJ/t or GJ/kL) EFijoxec = Emission factor for each fuel type (j) (kg CO2-e/GJ or tonne) 

Table 9.44 Default Emissions Factors and Energy Content Factor for Diesel Combustion 
in Mobile Equipment and Vehicles 

Description Value Units 

Energy content factor for diesel 43 a MJ/kg or GJ/t 

35.9 b GJ/kL 

Diesel density c 0.840 kg/L or t/kL 

Tier 1 CO2 emission factor - diesel d 74.1 kg CO2-e/ GJ 

Tier 1 CH4 emission factor - diesel d 4.15 kg CH4/ TJ 

0.12 kg CO2-e/ GJ 

Tier 1 N2O emission factor - diesel d 28.6 kg N2O/ TJ 

7.6 kg CO2-e/ GJ 
a. (IPCC, 2006) - Table 1.2 (default net calorific values (NCVs) and lower and upper limits of the 95% confidence intervals), page 
1.18, Volume 2 (Energy), Chapter 1 (Introduction).  
b. Estimated by ERM based on the diesel density.  
c. (STAMEQ, 2018) – TCVN 5689:2018, Table 1 (Diesel fuel oil - Specifications and test methods), Diesel density 
d. (IPCC, 2006) - Table 3.3.1 (default emission factors for off-road mobile sources and machinery), page 3.36, Volume 2 (Energy), 
Chapter 3 (Mobile Combustion). 

The estimated CO2 emission from operation of heavy equipment with the assumption below is 
presented in Table 9.45. It is noted that these are estimates only, and actual emissions would vary 
depending on factors such as the actual construction schedule, actual material demand, etc. 
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Table 9.45 Estimated CO2 Emission from Operation of Heavy Equipment 

No Average number of heavy 
equipment for construction of 
each turbine 

An average diesel 
consumption rate 

Working 
hours/day 

Construction period 
(15 months) 
(excluding public 
holidays) 

1 10 pieces (2 excavators, roller, 
bulldozer, grader, 02 heavy trucks 
(12 -15T), crane, compactor, 
generator) 

 30 liters/hour299 8 hours/day 441 working days 

Diesel quantity to complete the construction of 12 wind turbine: 1,270,080 liters 

Diesel density: 0.84 kg/liter 

Emission factor (CO2-e) : 81.82 kg CO2-e/ GJ 

Energy content factor for diesel: 43 MJ/kg 

Total estimated CO2e emission: 1,270,080 liters x 2.955 kg CO2e/litre = 3,753 tons CO2e  

Additionally, the estimated CO2 emission from transportation of material and equipment is calculated 
as follows:  

Table 9.46 Estimated CO2 Emission from Transportation of Materials and Equipment 

Items Number of heavy 
haul vehicle 
movement (one-way)/ 
day 

Number of 
transportation 
days 

Diesel use 
Rate300 
(litre/day)  

Diesel Use 
Demand  

Wind turbine component 
(turbine blade, Nacelle, 
Hub, Tower sections) and 
Transmission line 
component were 
transported by specialized 
trailers 

 2 108  68 14,688 litres 

Material (sand, stone, 
cement, steel) with a total 
volume of 67,733 tons 301 
were transported by 10 
tonne trucks 

75  180 57  769,500 litres 

Diesel quantity to complete the transportation of material and equipment: 784,188 liters 

Total estimated CO2e emission: 784,188 liters x 2.955 kg CO2e/liter = 2,317 tons CO2e 

The estimated CO2 emission over the Project Construction is highly likely to be less than the ADB 
threshold value of significance of 100,000 tons of carbon dioxide equivalent (tCO2e). Therefore the 
impact is considered Not Significant. 

                                                      
299 Referred from Article “Evaluating the Environmental Impacts and Energy Performance of a wind farm system utilizing the Life – Cycle 

Assessment Method: A Practical Case Study”, Mohamed R.Gomaa and et al, 2019  
300 Decision No 1134/QĐ-BXD of Ministry of Construction, dated October 8 2015 on Rate of fuel consumption of construction equipment. 
301 Source: Local EPP 
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9.6.3.1.3 Impact during Operation Phase 
As mentioned above, once operational, Lien Lap Wind Farm will make a contribution to Vietnam 
renewable energy sector and climate change targets. The project aims to generate electricity through 
wind power, which is considered as pollution-free during operation phase. It will generate approximately 
158.85 Gigawatt hours (GWh) of electricity per year. Through generating electricity by harnessing the 
power of the wind as opposed to burning a mix of fossil fuels, Lien Lap Wind Farm is expected to provide 
a potential saving of approximately 145,030 tons302 of carbon dioxide emissions per year and saved 
7.3 million tons of carbon dioxide over its 50 year lifetime. 

Therefore, Lien Lap Wind Power Project has positive impacts to Climate Change, to reduce 
consumption of fossil fuels, and will thus help in reducing GHG emission, as well as air pollutant 
emission. 

9.6.3.2  Impacts of Climate Change to the Project 

9.6.3.2.1 Potential Impacts 
The potential impacts of climate changes affected to wind power generation and wind power 
infrastructure include: 

 Extreme weather events, such as stronger and/or more frequent storms can reduce the output of 
energy, damage generation and grid infrastructure and affect security of energy supply and difficult 
access to offshore location for maintenance; 

 Rapid change in wind speed can reduce power generation because turbines cannot operate in very 
high or very low winds; 

 Flooding and landslide may affect to substation and onshore components which results in loss of 
supply locally. 

9.6.3.2.2 Existing Control 
Some existing controls were identified in the local EPP and Project engineering design, as follows: 

 Each turbine will be installed stone embankment and foundation pit will be compacted to avoid 
flooding and landslide; 

 Some technical specifications in the Vestas Design already considered extreme climate condition 
such as extreme wind speed (10 min average) of 37.5 m/s; survival wind speed (3s gust) of 52.50 
m/s; turbulence intensity of 12.4%. These parameters are adapted with extreme weather of Quang 
Tri province, Vietnam as several storm, typhoons were recorded in Quang Tri province with the 
maximum wind speed of 36.6 m/s (level 12). The wind turbine will stop producing power at ambient 
temperature below -40oC and above 50oC. The turbine is designed for use at altitudes up to 1000, 
above sea level as standard and optional up to 2000m above sea level.  

 Drainage system will be designed and built around the turbine foundation and transmission line 
pylon to ensure to accommodate the increased precipitation because of climate change; 

 Prepare flood warning and prevention system and develop an Emergency Preparedness and 
Response Plan; 

                                                      
302 The greenhouse gases saving is calculated according to guideline of Department of Climate Change under Vietnamese 
MONRE (Document No 263/BĐKH-TTBVTOD, dated 12th March 2020). The emission factor of national grid is 0.9130 tons 
CO2/MWh. Based on PCC1 documents, it is estimated about 158,850MWh electricity generated per year. As wind power 
generators do not emit greenhouse gases during its operation, the Project will save 145,030 tons CO2 annually comparing to 
thermal power generation. 
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 When the flash flood occurs, the Project Owner needs to evacuate workers out of dangerous areas, 
using on-site equipment and manpower to control the incidents. 

9.6.3.2.3 Significance of Impact 
The impact significance of Climate change to Wind power production is presented below in Table 9.47. 

Table 9.47 Climate Change Impacts to Wind Power Production and Infrastructure 

Impact 
Climate change impacts to Wind power production and physical infrastructure (wind 
turbines, transmission line and distribution system) 

Impact Nature 
Negative Positive Neutral 

Impacts are considered Negative 

Impact Type 

Direct Indirect Induced 

Climate change impacts ( such as changes in wind speed, flooding and inundation, storm 
surges) affect directly to wind turbine operation and wind power production and physical 
infrastructure (wind turbines, transmission line and distribution system) 

Impact Duration 
Temporary Short-term Long-term Permanent 

The impact duration is Long-term 

Impact Extent 
Local Regional Global 

The impacts may occur in regional extent 

Impact 
Frequency 

The impact frequency is closely related to the operation of the wind farm, and assumed to 
be likely to occur at some time during operation as a worst case. 

Impact 
Magnitude 

Negligible Small Medium Large 

The impact magnitude is Medium 

Sensitivity of  
Receptors 

Low Medium High 

The sensitivity of receptor is Medium 

Significance 
Negligible Minor Moderate Major 

The significance is Moderate. 

9.6.3.2.4 Adaptation and Mitigation Measures 
The following adaptation measures are proposed on this IESE to adapt impacts regarding to climate 
change, including: 

 Construction design should take into account the increase in wind intensity to ensure stability of 
the WTG and avoid any community/occupational safety incidents; 

 In case that wind speeds are likely to increase, the selected turbine design (Vestas 4.0MW) has 
been adapted to handle higher wind speeds and gusts, to capture greater wind energy with taller 
towers; 

 For transmission and distribution (including substation), specifying redundancy in control systems, 
multiple transmission and distribution routes, relocation. Where stronger winds are expected, 
higher design standards for distribution poles may be adopted; 

 Where lightning strikes may increase, it must apply enhanced lightning protection and grounding 
system (earth wires, spark gaps) in the distribution network; and 

 Ensure the presence of rapid emergency repair teams to repair damaged turbines quickly. 
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 The planned areas for vegetation clearance planned linked to the construction works shall be 
clearly determined and demarcated by landmarks to avoid accidental clearing. Site clearance plan 
will be prepared to 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 in or associated with the Project, with sanctions, including fines 
and dismissal, and prosecution under the relevant laws for clearing vegetation 

 Some mitigation measures regarding to transport planning should be done to avoid unnecessary 
trips that would make more vegetation clearance.  

9.7 Shadow Flicker Impact Assessment 

9.7.1 Scope of Assessment 
The likelihood and duration of the flickering effect depends upon a number of factors, including: 

 Direction of the property relative to the turbine; 

 Turbine height and rotor diameter; 

 Time of the day and year; 

 Distance from the turbine (the further the observer is from the turbine, the less pronounced the 
effect will be); 

 Wind direction (that affect potential wind turbine orientation); and 

 Weather conditions (presence of cloud cover, fog, humidity reduces the occurrence of shadow 
flicker as the visibility itself of the turbine is reduced); 

 Topography and presence of natural or anthropic barriers (i.e. vegetation, other buildings etc.). 

In general, shadow flickering effect occurs during clear sky conditions, when the sun is low on the 
horizon (sunrise and sunset). As the angle of elevation from the horizon of the sun during midday 
changes throughout the year plus the topographical relief, each location experiences and influences 
the shadow flickering effect phenomenally different. Hence, specific shadow receptors can be disturbed 
in different periods of the day or year. 

The theoretical number of hours of experienced shadow flickering effect each year at a given location 
can be calculated by utilising modelling packages incorporating the sun path, topographical relief over 
the Project site, and rotor diameter and hub height details of wind turbine model. 

When assessing shadow flickering impacts, the worst case and/or real case impacts are determined: 

 Worst Case Scenario: the possibility of astronomical shadow flickering duration at maximum is 
defined when the sun is lastingly shining during daylight hours (i.e. the sky is always clear), the 
wind turbine is always operating, the rotor is always perpendicular to the line from the WTG to the 
sun; and 

 Real Case Scenario: the expected shadow flickering duration is when average sunshine hour 
probabilities and wind statistics at a certain region include turning off periods (low winds and high 
winds) are taking into account. 

9.7.2 Applicable Standards 
In August 2015, the World Bank Group published the Environmental, Health and Safety (EHS) 
Guidelines for Wind Energy. These are technical reference documents containing examples of good 
industry practice.  
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The definition adopted in the EHS guidelines states that shadow flicker occurs when the sun passes 
behind the wind turbine and casts a shadow. As the rotor blades rotate, shadows pass over the same 
point causing an effect termed shadow flicker. Shadow flicker may become a problem when potentially 
sensitive receptors (e.g., residential properties, workplaces, educational and/or healthcare 
spaces/facilities) are located nearby, or have a specific orientation to the wind energy facility. 

Key points identified in the guidelines include: 

 Potential shadow flicker issues are more likely occurred at higher latitudes where the sun is 
lower and closer to the skyline; therefore shadows will be casted and extended the radius in which 
potentially receptors will be experienced consequential shadow flicker impacts. 

 In case of the possibilities of modifying the wind turbines’ locations where neighbouring receptors 
experience no shadow flicker effects are low, it is recommended that the predicted duration of 
shadow flickering effects experienced at a sensitive receptor should not exceed 30 hours per 
year AND 30 minutes per day on the worst affected days, based on a worst-case scenario. 

 Recommended preventative and mitigate measures to avoid substantial shadow flicker impacts 
include systematising wind turbines’ arrangement appropriately to avoid shadow flicker being 
experienced or to meet duration limits of shadow casting continuously on the shadow sensitive 
receptor, as set out in the paragraph above, or scheduling wind turbines to shut down at intervals 
where shadow flicker limits are exceeded. 

Given the lack of national standard on the RCS for flickering shadow issues, ERM recommends and 
suggests to adopt the threshold of 30 hours/year from WCS. 

9.7.3 Receptors 
The Project locates within Tan Lap and Tan Lien Communes and the main dense residential area is 
Khe Sanh Town (approximately 3 km to the East of the Project). There are some sparse minor 
communities in Xa Ruong Village, Huong Tan Commune (approximately 2 km to the North of the 
Project). The Project location is characterised by the presence of shrub vegetation and relatively flat 
than surrounding areas. There are a total of 2,164 potential receptors that could potentially experience 
the shadow flickering issue. Figure 9.18 presents the location of such receptors.
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Figure 9.18 Location of Main Receptors
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9.7.4 Shadow Flicker Analysis 

9.7.4.1  windPRO Model: Scenarios and Input Criteria 
This assessment has been taken advantage of windPRO 3.4©; a computer software which is widely 
used in the wind industry. The software package includes a Shadow Flicker Module (SHADOW) that 
calculates the frequencies and the intervals in which a specific neighbouring receptor or area will be 
affected by one or more wind turbines. 

Two scenarios have been considered and modelled: Worst Case Scenario and Real Case Scenario. 

 Worst Case Scenario: the calculation is based on the following key assumptions: 

- The presence of physical barriers is not considered; 

- Natural vegetation screening is not included; 

- Cloudiness, humidity are not considered; 

- The sun is shining all the day, from sunrise to sunset; 

- Rotor is always in operation and refrained from turning off during low winds or high winds, and 

- Shadow receptors are modelled using the “greenhouse” mode, meaning that shadow flicker 
effect to each receptor at all directions (visibility 360 degrees). 

 Real Case Scenario: is designed by taking into account planned turbines, the calculations are 
based on a more realistic situation where publicly available dataset of sun shining probability is 
applied. However, it should be noted that real case scenario still ignores other relevant conditions 
of the local settings, which will theoretically lead to an overestimation of the shadow flickering 
occurrence. 

All scenarios have been carried out with a chronological resolution of 1 minute (if shadow flicker is 
predicted to occur in any 1-minute period, the model records this as 1 minute of shadow flicker).  

Independent of the selected scenario, the model calculates outputs according to the principles 
presented in the following Figure 9.19. 

 

Figure 9.19 Shadow Flickering Theory 

All receptors in both scenarios, assuming dwellings/groups of dwellings, within 1.5 km of Project’s 
WTGs have been modelled are taken into account the following characteristics: 

 Single storey building. Therefore, shadow flicker has been calculated at a height of 1 m (equivalent 
to the ground floor windows); 
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 Slope of the window has been set to 90°; 

The identified receptors are simulated as fixed points with the 360° viewpoint which represented an 
unrealistic scenario as real windows would only face a particular direction 

9.7.4.2  Worst Case Scenario 
The following assumptions have been reflected in the modelling setting for the Worst Case Scenario: 

 Rotors are always rotating; 

 The Sun is shining all the day, from sunrise to sunset; 

 Local topography has been obtained from SRTM DTM; 

 No cloud cover or any other meteorological conditions that could potentially reduce visibility and 
the sunlight have been assumed; 

 Receptors modelled using greenhouse mode; 

 No physical barriers are considered. 

9.7.4.3 Real Case by Statistics Scenario 
The following assumptions have been considered in the modelling setting for Real Case Scenario: 

 Public data of average daily sunshine hours at Hue meteorological station (approximately 85 km 
from the Project): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

4.4 5.4 5.8 7.0 8.1 8.0 7.8 7.0 5.8 5.1 4.6 4.0 

 Local topography has been obtained from SRTM DTM; 

 No cloud cover or any other meteorological conditions that could potentially reduce visibility and 
the sunlight have been assumed; 

 Receptors modelled using greenhouse mode; 

 No existing physical barriers have been considered (e.g. trees); 

 Rotors are always rotating; and 

 The probability distribution of wind direction according to data recorded the Project’s measurement 
tower at the height of 95.5 m from May 12th, 2019 to May 30th, 2020: 

N NE E SE SE SW W NW Sum 

2.87% 53.19% 2.56% 0.46% 1.05% 25.98% 13.45% 0.44% 100% 

252 4,660 224 40 92 2,276 1,178 39 8,760 

It should be noted that even the assessment performed with such assumptions is leading to an 
overestimation in terms of annual number of hours of shadow flicker at a specific location mainly 
because of the following local conditions have not been included: 

 The occurrence of cloud cover has the potential to significantly reduce the number of shadow 
flickering hours that the observer can be experienced; 

 The presence of fog and high humidity can reduce the visibility and consequently reduce the effects 
of flickering on the observer; 

 The presence of aerosols in the atmosphere have the ability to influence the flickering duration as 
the length of the shadow cast by a WTG depends on the angle of direct sunlight hits, which is 
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strictly determined by the amount of fine solid particles/liquid droplets in between the observer and 
the rotor; and 

 The analysis has not considered the presence of vegetation or any other physical barriers around 
a receptor that are able to block the view (at least partially) of the turbine. 

9.7.4.4 Setting Summary of Scenarios 
The following table is reporting the modelling settings adopted per each scenario. However, it should 
be noted that the performed calculations do not take into account the actual location and orientation of 
windows, or the screening effects associated with existing, site-specific conditions and obstacles like 
other buildings, leading to potential of over-estimating the duration of occurrences when shadow flicker 
might be experienced at a specific location. 

Table 9.48 WindPRO Shadow Module Inputs (in Bold the Differences among Worst Case 
and Real Case Scenario) 

 Worst Case Scenario Real Case Scenario 

Wind Turbine location See Figure 9.18 See Figure 9.18 

Rotor diameter and hub height 150m/ 105m 150m/ 105m 

Wind Turbine Operation Rotors are always rotating Rotors are always rotating 

Wind Turbine Visibility A WTG will be visible if it is visible 
from any part of the receiver window 
(greenhouse mode) 

A WTG will be visible if it is visible 
from any part of the receiver window 
(greenhouse mode) 

Window stories dimensions 1m height / 1m large / 1m from the 
ground floor 

1 m height / 1m large / 1m from the 
ground floor 

Cloudiness Not considered Not considered 

Physical barriers (i.e. 
vegetation) 

Not considered Not considered 

Minimum sun height over 
horizon for influence 

3° 3° 

Day step for calculation 1 day 1 day 

Time step for calculation 1-minute 1-minute 

Shining period The sun is always shining all day, 
from sunrise to sunset 

The sun is shining as per 
available local sunshine data (Hue 
meteorological station) 

Height contour SRTM DTM SRTM DTM 

Eye Height 1.5 m 1.5 m 

9.7.5 Model Results 
As presented above, two scenarios have been modelled using SHADOW module of windPRO software 
in order to identify the receptors potentially affected by the shadow flickering. The following sections 
are reporting the number of potentially affected receptors per each scenario. 

9.7.5.1 Worst Case Scenario 
As presented earlier, the modelling package was calculating the predicted shadow flickering durations 
at receptors. Worst case scenario had considered a fully worst case scenario with unrealistic conditions 
which led to a potential of 235 (around 10%) impacted receptors out of 2,164 mapped receptors of 
which 47 receptors receive more than 80 hours of shadow flicker per year. The key potentially impacted 
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area is mainly located in Tan Lap and Tan Lien Communes. IFC thresholds have been exceeded for 
both parameters: hours/year and min/day at these receivers with the most impacted receptor (1969) 
experiences 475:50 hours per year with the maximum of 127 minutes per shadow day. 

The following maps present the influencing areas where shadow flickering is occurring based on the 
Worst Case Scenario setting (Figure 9.20 and Figure 9.21).
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Figure 9.20 Map of Predicted Shadow Flicker (hours/year) – Worst Case Scenario 
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Figure 9.21 Map of Predicted Shadow Flicker (minutes/day) - Worst Case Scenario
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9.7.5.2 Real Case by Statistic Scenario 
In order to assess the shadow flickering occurrence taking into account local conditions for few 
parameters, a second scenario has been calculated based on inputs and assumptions in Section 
9.7.4.4.  

The predicted shadow flicker durations at receptors are presented in Figure 9.22. 

As a result, it is confirmed that with the input of local conditions (wind directions and average daily 
sunshine hours) on the modelling, the number of impacted receptors have been reduced to nine instead 
of 235. For further detail modelling result, please refer to Appendix B.
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Figure 9.22 Map of Predicted Shadow Flicker (hours/year) – Real Case Scenario 
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Figure 9.23 Map of Predicted Shadow Flicker at Receivers No. 1966 to 1968 (hours/year) – Real Case Scenario
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Figure 9.24 Map of Predicted Shadow Flicker at Receivers No. 1969 (hours/year) – Real Case Scenario
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Figure 9.25 Map of Predicted Shadow Flicker at Receivers No. 1970 (hours/year) – Real Case Scenario
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Figure 9.26 Map of Predicted Shadow Flicker at Receivers No. 1392; 1393; 1395 and 1403 (hours/year) – Real Case Scenario
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9.7.6 Impact Assessment 

9.7.6.1 Potential Impacts 
The association between shadow flicker caused by wind turbines and the effects on human health is 
highly debated. 

Certain studies suggested that flicker from turbines poses a potential risk of inducing photosensitive 
seizures (Harding et al, 2008; Smedley et al., 2010).  

However, in 2011, the UK Department of Energy and Climate Change concluded in their Update 
Shadow Flicker Evidence Base report that “On health effects and nuisance of the shadow flicker effect, 
it is considered that the frequency of the flickering caused by the wind turbine rotation is such that it 
should not cause a significant risk to health”. 

Despite such conclusions, other reports state that although shadow flicker from wind turbines is unlikely 
to lead to a risk of photo-induced epilepsy, the potential for annoyance and disturbance are still present 
leading to stress (Cope et al., 2009; Minnesota Department of Health, 2009; National Research Council, 
2007). 

9.7.6.2 Existing/ In-Place Control 
There are no suggested existing controls in the EPP report. 

9.7.6.3 Significance of Impacts 
The shadow flickering assessment has taken into consideration two scenarios: a worst-case scenario 
and a more realistic using local meteorological conditions. In both scenarios, even though the amount 
of receptors in real case scenario had been significantly reduced comparing to worst case scenario (9 
versus 235 shadow receivers), these are still considered to be potentially impacted by shadow flickering 
that exceeding international guidance levels. It should be noted that: 

 Based on available satellite imagery, the potential impacted dwellings surroundings are 
characterised in many cases by the presence of vegetation. These conditions can reduce the 
potential to experience shadow flicker in real conditions; and 

 The performed calculations do not take into account the actual location and orientation of windows, 
or the screening effects associated with existing, site-specific conditions and obstacles like other 
buildings, leading to overestimate the duration of occurrences when shadow flicker might be 
experienced at a specific location. 

A field validation survey for nine shadow receivers has been performed in November 2020 in order to 
determine the orientation of the building, building’s windows (if any) and existing natural condition 
surrounding the building. Five out of nine receptors are validated as residential building. Table 9.49 
summarised the building type and coordinate of shadow flickering receptors. For detailed validation on 
each receptor, please refer to Appendix P. 

Table 9.49 Summarisation of Validated Shadow Flickering Receptors Based on Real-Case 
Scenario 

No. Code Building type Location Coordinates (WGS 84) 

Latitude (m) Longitude (m) 

HH1 1393 Shrine Tan Son village, 
Tan Lap 
commune 

16.61690 106.69808 
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No. Code Building type Location Coordinates (WGS 84) 

Latitude (m) Longitude (m) 

HH2 1392 Ancestral house Tan Son village, 
Tan Lap 
commune 

16.61727 106.69777 

HH3 1395 Dwelling Bu village, Tan 
Lap commune 

16.62062 106.69619 

HH4 1403 Dwelling Bu village, Tan 
Lap commune 

16.62026 106.69661 

HH5 1966 Poultry coop/Cattle pen Bu village, Tan 
Lap commune 

16.63577 106.69330 

HH6 1967 Dwelling Bu village, Tan 
Lap commune 

16.63600 106.69309 

HH7 1968 Dwelling Bu village, Tan 
Lap commune 

16.63554 106.69214 

HH8 1969 Shed Bu village, Tan 
Lap commune 

16.62813 106.69682 

HH9 1970 Dwelling Bu village, Tan 
Lap commune 

16.62111 106.68931 

According to available satellite images (Figure 9.27 to Figure 9.30), all of nine shadow receptors are 
situated within areas where the presence and density of vegetation from average to high. 

 

Figure 9.27 Environmental Setting at Shadow Receptors No. 1392; 1393; 1395 and 1403 
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Figure 9.28 Environmental Setting at Shadow Receptor No. 1966 to 1968 

 

Figure 9.29 Environmental Setting at Shadow Receptor No. 1969 
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Figure 9.30 Environmental Setting at Shadow Receptors No. 1970 

HH1/1393 

Receptor No. 1393 was identified as a shrine. According to ERM’s observation, the building did not 
have any windows from all four sides and based on phone interview with local resident who was taking 
care of the shrine, they only come for the worship once or twice a year. The building was located at a 
80 m different to turbine LL12 and approximately 300 m away. The existing cover from vegetation was 
observed as an open-shrub with trees’ height is four to five metres. Figure 9.31 shown the layout and 
environmental setting of the receptor. 

  

The front of the shrine Sight to the nearest turbine (LL12, approximately 
300m) 

Figure 9.31 Layout and Environmental Setting of the Receptor No. 1393 
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HH2/1392 

Receptor No. 1392 was identified as an ancestral house of local resident. Based on ERM’s observation 
and due to restriction to access, the building did not have any windows from all sides, located at a 80 m 
a.s.l lower than turbine LL12 and the density of vegetation at the back of the building was high with the 
presence of five-metre trees where turbine will cast the shadow to. The ancestral house was only be 
visited for a period of time without any people stay there permanently as per confirmation from local 
resident. 

  
The front of the ancestral house Sight to the nearest turbine (LL12, approximately 

250m) 

Figure 9.32 Layout and Environmental Setting of the Receptor No. 1394 

HH3/1395 

Receptor No. 1395 was identified as a dwelling with six people resided. The building had windows at 
the front and back of the house. However, the side where shadow is expected to be casted by turbine 
LL11 did not have any windows. Additionally, with the design of the house and by using dark-shade 
glass for windows and the open-shurb with minimum three-metre trees surrounding the house, it 
reduces significantly the effect of shadow flickering issues to the dwelling. As per local resident’s 
concern and perception, they ranked the impact as high given there are children who live in the house 
and they afraid shadow flickering from turbine will affect and scare their children as well as livestocks.  

  
The front of the dwelling The side where shadow flicker casted (LL11, 

approximately 460m) 

Figure 9.33 Layout and Environmental Setting of the Receptor No. 1395 
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HH4/1403 

Receptor No 1403 was identified as a dwelling with five people resided. Shadow flicker will be casted 
from turbine LL11 directly to the front of the house. However, both the door and window at the front 
were full wooden double casement and the vegetation cover at the front was at the height up to 4 m. 
Thus, the receptor will receive low intensity of shadow flickering issue. According to local resident’s 
perception, given they have yet experienced before, they afraid that such experience could affect their 
children lives and ranked the impact level at high. 

  
The front of the dwelling Sight to the nearest turbine (LL11, approximately 

400m) 

Figure 9.34 Layout and Environmental Setting of the Receptor No. 1403 

HH5/1966 and HH6/1967 

Receptor No. 1966 was a coop/pen which belonged to a nearby dwelling (Receptor No. 1967). There 
was only one full wooden double casement window at the front where the shadow did not cast. The 
building height was approximately 1.9 m and surrounded with scattered two-to-three-metre trees. The 
local resident had no further comments and concerns regarding the issue as they donot often stay at 
the house. 

  
The front of the dwelling and their coop/pen Sight to the nearest turbine (LL03, approximately 

363m) 

Figure 9.35 Layout and Environmental Setting of the Receptor No. 1966 and 1967 

HH7/1968 

Receptor No. 1968 was identified as residential building. The building height was roughly three metres 
with only one full-wooden double casement window at the right side of the house. Shadow from turbine 
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LL03 is expected to be casted at the back of the house where there are two-to-three-metre trees 
surrounded. 

  
The front of the dwelling The side where shadow flicker casted (LL03, 

approximately 355m) 

Figure 9.36 Layout and Environmental Setting of the Receptor No. 1968 

HH8/1969 

According to the modelling result, Receptor No. 1969 was the sensitive receptor that be impacted the 
most in both worst-case and real-case scenarios. According to ERM’s observation, the receptor was 
identified as a shed surrounds with at least two-metre trees. Based on ERM’s phone interview with local 
resident who owns the shed, it is confirmed that they only periodically stay there for maximum three 
nights to supervise their hired labourers during coffee harvest season (one season per annum) and 
store any harvesting tools.  

  
The front of the shed Inside of the shed (LL06, approximately 200m) 

Figure 9.37 Layout and Environmental Setting of the Receptor No. 1969 

HH9/1970 

Receptor No. 1970 was identified as a residential building. One full-wooden double casement window 
was observed at the front of the 2.1-metre-height house. The environmental setting around the building 
was filled with high density of trees with the highest is approximately 10 m. The local resident also had 
yet experienced any shadow flickering issues from existing neighbouring wind power projects turbine’s 
operation and also rarely at home during the period of shadow casted. 
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The front of the dwelling The side where shadow flicker casted (LL10, 

approximately 500m) 

Figure 9.38 Layout and Environmental Setting of the Receptor No. 1970 

Shadow flicker impacts are negative, direct and long-term during the Operation Phase of the Project. 
The impact scale is within 1,500 m of the WTGs on the receptors in the east-southeast of the WTGs. 
Impact magnitude varies based on distance of receptors from the WTGs and their orientations. Based 
on the results of field validation survey, most of the receptors had their building structures that were 
relatively low (less than 3 m) and full wooden double casement windows were the favourable choice of 
local people when installing new windows for their home. In addition, even though the wind turbines are 
going to be situated at higher elevation a.s.l than shadow receiving receptors that are high to medium 
density of surrounding vegetation that can adequately provide cover for predicted affected structures. 
Taken into account of all aforementioned data and given 166 out of 235 receptors (for worst-case 
scenario) and five out of nine receptors (for real-case scenario) were identified as dwellings, shadow 
flickering duration at most of those receptors were predicted to exceeded IFC EHS Guidelines of 30 
hours/year and 30 minutes/day, the impact is considered to be Moderate. 

Table 9.50 Impacts of Shadow Flickering 

Impact Shadow flickering impacts during Operation Phase 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional Global 

Impact Frequency Throughout the operation phase of the Project. WTGs operate 24 hours/day 

Impact Magnitude Positive Negligible Small Medium Large 

Receptors Sensitivity Low Medium High 

Significance Negligible Minor Moderate Major 

The significance is Moderate 

9.7.6.4  Additional Mitigation Measures 
As per the outcomes of the modelling and field validation survey, with specific regards to the residual 
potential impacted receptors identified by the real case scenario and in the event that on-site residents, 
not limited to the nine dwellings, will be affected by shadow-flickering during the operations phase, the 
Project proponent will assess the situation on a case-by-case basis and work according to the following 
mitigation scheme: 
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 Visual Screening (Natural) – Continuously assess identified and any potential sensitive receptors, 
for which and where shadow flicker modelling indicates could exceed 30 hours per year, in order 
to ascertain the extent of existing natural visual screening in place. If not existing, the occurrence 
of shadow flickering during operation could be furtherly investigated, and if confirmed, natural 
screening could be realised to minimise the effect; and 

 Visual Screening (Architectural / Structural) - If grievances will be received or if natural visual 
screening at potential 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. 

 Relocation – Option to relocate will be provided to the nine dwellings, or other dwellings that upon 
further investigation will be found to experience more than 30 hours/yr and 30 minutes/day shadow 
flicker impacts. A resettlement plan will be prepared following 2009 ADB’s SPS SR2 prior to any 
relocation taking place. 

 Operations Curtailment – In case of shadow flicker related grievances, wind turbines operations 
will be investigated to determine specific wind turbine that result to  shadow flicker exceedance of 
30 hours/year and 30 hours/day on affected structure. Operational  curtailment until such time that 
relocation or other measures have been agreed with and implemented.  

 On-going consultation with the shadow flicker receptors will be conducted during the operations to 
understand any nuisance/ disturbance raised by sensitive receptors.   

 During the consultation in December 2020, ERM had identified 165 affected households from 265 
mapped receptors. PCC1 will conduct continuous monitoring and consultation with those 165 
identified households prior to operations and during operation period. 

9.7.6.5 Residual Impacts 
The mitigation measures above will be implemented for identified receptors that experience shadow 
flicker. Residual impact following the implementation of these mitigation measures is likely to be Minor. 

9.7.6.6 Monitoring and Audits 
Periodic engagement with  identified dwellings will be conducted to understand the affect from shadow 
flicker to them. Grievance Monitoring and Reporting – implementing a process to assess the real 
occurrence of the shadow flickering at local dwellings in order to eliminate the phenomena. In case of 
dwellings experienced shadow flickering, a detailed grievance mechanism should be available and the 
local community must be aware of the availability of grievance mechanism to submit their complaints 
regarding nuisances related to shadow flicker from turbines. Ensuring close monitoring through 
enagement with local stakeholders during the operational phase where there are predicted impacts 
from shadow flickers in case the locations have been finalised by the project proponent and earmarked 
for construction; 

9.8 Visual Impact Assessment 
Visual impact assessment means assessing the impacts of the Project on specific views and on the 
general visual amenity experienced by people. Landscapes are not static but are dynamic, not least 
due to the range of natural and human factors that define their characteristics, but also due to the many 
different pressures that have altered landscapes in the past and will continue to do so in the future. 
Therefore, determining the significance of visual effects identified can be particularly challenging. 

This section provides methodology, an assessment of baseline conditions within Project site and 
surroundings in relation to landscape and visual and then assesses the anticipated impacts throughout 
Project’s phases. Then, a set of management measures (including mitigation measures, additional 
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requirements, etc.) and monitoring measures have been identified to eliminate or reduce the impact to 
acceptable levels. 

9.8.1 Scope of Assessment 
The scope of this assessment is limited to the proposed wind turbines design of the Project and 
observers as identified in Figure 9.18, including a qualitative visual aesthetics assessment and 
associated reporting to document the methodology, findings and any agreed mitigation measures for 
the proposed wind farm site/design. The assessment scope of works included:  

 Reviewing existing project information and operational activities to understand site conditions 
pertaining to visual impacts;  

 Identify the closest and/or potentially most affected receptors situated within the potential area of 
influence of the wind farm and discuss the existing conditions near these receptors. 

9.8.2 Consideration and Assumption 
Visual impacts relate to changes that arise in the composition of available views as a result of changes 
to the landscape, to people’s response to any changes, and the overall impacts with respect to visual 
amenity.  

Based on the SRTM (Shuttle Radar Topography Mission) data, it is observed that the wind turbines of 
the Project are having site in a raised area with the elevation can be up to 100 m above sea level. It is 
also noted that the areas where the receptors and the wind turbines are located is distinguished by 
spread roughness of the terrain. 

9.8.3 Assessment Methodology 
Visual impacts relate to changes that arise in the composition of available views as a result of changes 
to the landscape, to people’s response to any changes, and the overall impacts with respect to visual 
amenity. The methodology followed to identify and assess the significance of and the effect of changes 
resulting from the project on both the landscape as an environmental resource in its own right, and on 
people’s views and visual amenity is presented in the subsequent section. People have different 
responses to views and visual amenity depending on their context and purpose, with certain activities 
specifically associated with the enjoyment of the landscape (e.g., the use of footpaths and tourist routes 
and attractions) generally more susceptible to change. Residents are also considered to be particularly 
susceptible to change and the combined effects on a number of residents within an area may also be 
considered. 

9.8.4 Visual Baseline 
The proposed assessment has been developed according to the following tasks: 

 Study area definition; 

 Viewshed analysis; and 

 Viewpoints and sensitive receptors identification. 

9.8.4.1  Study Area Definition and Viewshed 
The landscape study area is defined as the area within which the Project could be discernible by the 
human eye and could interfere with the main sensitives identified in the local context.  

To identify the landscape study area, the Zone of Theoretical Visibility (ZTV) has been determined 
through computer analysis of topographical mapping to establish the theoretical distance from which 
the wind turbines could be visible in each direction.  
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This ZTV was determined through a viewshed analysis using the software ArcMap 10.7. The viewshed 
analysis is based only on topography (i.e. digital elevation model), and represents the areas where the 
wind farm could be potentially visible. For this specific assessment SRTM (Shuttle Radar Topography 
Mission) 30 m Digital Elevation has been utilised.  

Defining an appropriate viewshed is the starting point to understand the visual impacts of the project. 
The area of the viewshed will vary depending on the nature and scale of the proposed facility. The 
larger (and higher) the facility is, the bigger the viewshed will be, as it may be visible for a greater 
distance. The viewshed is therefore the area that is most likely to be visually impacted.  

The following information303 explains how a viewshed is defined and identified depending on the 
horizontal and vertical field of views. 

A. Horizontal Field of View 

For most people, the horizontal central field of vision covers an angle of between 50° to 60°. Within this 
angle, both eyes observe an object simultaneously but from a slightly different angle. This creates a 
central field of greater magnitude than that possible by each eye separately. This central horizontal field 
of vision is termed the 'binocular field' (see green zone). Within this field images are sharp, depth 
perception occurs and colour discrimination is possible. Research suggests that the visual impact of a 
Project component will vary according to the proportion the binocular field it occupies. Project 
components which occupy 5% or 2.5° or less of the horizontal central binocular field of vision are usually 
perceived as insignificant objects, whereas components which occupy 30° are considered to be visually 
dominating. 

Visual Limit 
Of Right Eye

Visual Limit 
Of Left Eye

104O to 94O

104O to 94O

5O
50  - 60O O

 
B. Vertical Field of View 

The vertical central field of vision has a similar set of parameters. The vertical binocular field is normally 
25° above the vertical and 30° below the vertical. When project components exceed the 50° upper 
visual limit of the eye, they are considered to dominate the vertical central field of vision. When project 
components occupy 0.5° they are not considered dominant, nor are they usually perceived as a 
significant change to the existing baseline condition when they are located within an anthropogenically 
modified landscape. 

                                                      
303 Source: Human Dimension & Interior Space – A Source Book of Design Reference Standards, Julius Panero and Martin 
Zelnik, The Architectural Press Ltd. London, 1979 
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C. Horizontal versus Vertical Visibility over Distance 

As a person moves further away from a project component, the visibility of the vertical dimension tends 
to reduce more significantly than the visibility of the horizontal dimension. This effect is illustrated below. 

 

9.8.4.2 Visual Baseline 
Visual interferences may occur when new elements are introduced into a landscape or existing 
elements are altered or removed leading to a change in the way that stakeholder’s access, perceive or 
experience landscape resources.  

Based on the Project characteristics the main interferences could occur from: 

 Erecting turbines;  

 Movement of large construction vehicles. 

The proposed wind turbines are the major visual element of the proposed development and may visually 
impact on the surrounding. As the viewer moves further away from these structures the visual impact 
decreases until it is no longer visible. However, before the point of non-visibility is reached, the wind 
turbines have reduced in scale such that they no longer have a significant visual impact.  

The wind farm is comprised of a number of individual turbines of the same dimensions (180 m height 
and 150 m width), with relatively small separation distances between each individual turbine, less than 
300 m. In assessing the visual impact of the wind turbine, it is therefore assumed that the largest 
horizontal component is the entire rotor, which would be a maximum of 150 m wide. It has been also 
evaluated the combined effect of multiple rotors throughout the landscape.  

As shown in Table 9.51, calculations suggest that the impact of a 150 m wide wind turbine rotor would 
reduce to insignificance at about 3.3 km, as it would form less than 5% or 2.5° of the horizontal field of 
view. 
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Table 9.51 Horizontal Field of View 

Horizontal Field of View Impact Distance from Observer to a 150 m 
Rotor 

<2.5° of view The development will take up less 
than 5% of the central field of view. 
The development, unless particularly 
conspicuous against the background, 
will not intrude significantly into the 
view. The extent of the vertical angle 
will also affect the visual impact. 

>3.4 km 

2.5° – 30° of view The development may will have 
usually a moderate impact that may 
be not noticeable at the greatest 
distance of this range. 

280 m to 3.4 km 

>30° of view Developments that fill more than 50% 
of the central field of vision will always 
be noticed and only sympathetic 
treatments will mitigate visual effects. 

<280 m 

A similar analysis can be undertaken based upon the vertical field of view for human vision (Table 9.52), 
shows the relationship between impact and the proportion that the development occupies within the 
vertical line of sight. 

Table 9.52 Vertical Field of View 

Vertical Line of Sight Impact Distance from Observer to a 180 m 
Tall Wind Turbine 

< 0.5° of vertical angle A thin line in the landscape >20 km 

0.5° – 2.5° of vertical angle The degree of visual intrusion will 
depend on the development’s ability 
to blend in with the surroundings 

4.1 km to 20 km 

> 2.5° of vertical angle Usually visible, however the degree of 
visual intrusion will depend of the 
width of the object and its placement 
within the landscape 

<4.1 km 

Based on the above mentioned, it is reasonable that distances, at which the magnitude of visual impact 
of the wind turbine will be not significant, can be the ones greater than 20 km, where a fully visible wind 
turbine would be an insignificant element within the landscape. 

Generally, the more conservative or worse case distances form the basis for the assessment of visual 
impacts. Therefore, this development the greater impacts would be associated with the vertical field of 
view and so it is therefore proposed to use the vertical field of view and extend the viewshed to 20 km 
for wind farm. 

ArcMap 10.7 was used to determine the ZTV for the Project. The current visibility within the ZTV will 
vary depending on the presence of intervening local topography, and features as vegetation and 
buildings. The present viewshed analysis has been based solely on topography and did not take into 
account the potential screening granted by the local vegetation patches, which would further reduce the 
actual viewshed. Moreover, it should be highlighted that a typical viewshed assessment does not take 
typical meteorological conditions into account that can result in changes to real visibility. For example, 
rainfall and other atmospheric conditions will alter the visibility of the wind farm. The diminution of visual 
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clarity bought about by atmospheric conditions also increases with distance and cloudy days can result 
in a natural attenuation of the visibility of the Project.  

Similar to cloud coverage, rainy days are able to reduce the visibility as the water droplets obscure 
vision. This varies greatly depending on the heaviness of the precipitation, but even light rain obscures 
distant objects greatly. 

Figure 9.39 shows the ZTV mapping from any points inside the buffer area. 
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Figure 9.39 Viewshed (20 km buffer)
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The results of the viewshed assessment as presented in Figure 9.39 show that the visibility is strongly 
influenced by the morphology of the area. In fact, the roughness of the terrain makes highly variable 
the chance to see the wind turbines, both in their entirety and partially. 

It should be emphasized that intervening vegetation is not included in this mapping and is likely to 
significantly reduce the visibility of wind turbines, in whole or in part, and therefore reduce the impact 
identified. 

Regarding the potential visibility from local communities, wind turbines, either in whole or in part, will be 
visible from main residential areas thereabout as Tan Lien, Tan Lap, Khe Sanh and Lao Bao. Moreover, 
several settlements spread over the Communes inside the Study Area, might view the Project. 

Considering the outcomes of the viewshed analysis, eight viewpoints, both among the potential 
receptors and the near settlement and roads, have been selected as representative locations. All of 
them are located within the ZTV of 20 km from the Project, from where people will be able to see the 
Project within the landscape and where the quality of the landscape and the visual perception of people 
could be affected by the presence of the Project. These viewpoints are referred to as Visual Sensitive 
Receptors (VSRs). Wireframes have been prepared in order to show the visual change with the 
development of the Project at the selected VSRs. 

It should be noted that, in order to screen the potential sensitive receptors, the following criteria have 
been used to assess the sensitivity of the VSRs: 

 Value and quality of existing views; 

 Type and estimated number of receiver population; 

 Duration of frequency of view; and 

 Degree of visibility. 

Figure 9.40 shows the locations of the VSRs selected for analysis.
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Figure 9.40 Visual Sensitive Receptors Location
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9.8.5 Impact Assessment 
The assessment of impacts on visual amenity was undertaken in accordance with accepted 
methodologies derived from best practice guidelines. Impact significance for visual amenity is generally 
derived on the basis of the following main factors: 

 The quality/importance of the visual amenity as a resource/function that is potentially affected; 

 The sensitivity of the visual amenity towards Project activities; and 

 The magnitude of change to the receiving visual amenity as a result of the Project. 

The visual impact assessment describes changes in the character of the available views to people 
resulting from a given Project and their visual amenity. To determine the significance of visual effects it 
is necessary to consider the sensitivity of the visual receptors against the magnitude of visual effects. 

9.8.5.1  Methodology 

9.8.5.1.1 Sensitivity of Receptors 
Visual receptors are people and must be assessed in terms of their sensitivity, combining judgements 
on their susceptibility to the specific change proposed and the value attached to a view or their visual 
amenity. Susceptibility refers to the degree to which a particular visual receptor can accommodate 
change arising from the Project, without detrimental effects on the visual amenity, and will vary with the: 

 Occupation or activity of people experiencing the view; 

 Location and context of the view; and 

 Extent to which their attention or interest may be focused on the view and their visual amenity. 

Judgements about the sensitivity of visual receptors should be recorded on a scale (e.g., low, medium 
and high) with clearly stated criteria. Table 9.53 indicates the relative sensitivities of a number of visual 
receptors. 

Table 9.53 Sensitivity of Visual Receptors 

Visual Receptors Sensitivity 

Small number of visitors with interest in their surroundings. Viewers with a passing interest not 
specifically focussed on the landscape e.g. workers, commuters. The quality of the existing view, 
as likely to be perceived by the viewer, is assessed as being low 

Low 

Small numbers of residents and moderate numbers of visitors with an interest in their 
environment. Larger numbers of recreational road users. The quality of the existing view, as 
likely to be perceived by the viewer, is assessed as being medium 

Medium 

Larger numbers of viewers and/or those with proprietary interest and prolonged viewing 
opportunities such as residents and users of attractive and well-used recreational facilities. The 
quality of the existing view, as likely to be perceived by the viewer, is assessed as being high 

High 

9.8.5.1.2 Magnitude of Visual Effects 
There is no standard methodology for the scale or magnitude of effects on views and visual amenity. 
However, it is generally based on the: 

 Scale of change relating to the loss or additions of features in the view, including the proportion of 
the view occupied by the proposed development; 

 Degree of contrast or integration of any new feature or changes in the composition of the view; 

 Duration of the effect, whether temporary or permanent, intermittent or continuous; 
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 Angle of view in relation to the main activity of the receptor; 

 Distance of the viewpoint from the Project; and 

 Extent of the area over which the changes would be visible; 

 As there is likely to be a variation in the degree of visibility of the Project, it is helpful to categorize 
those variations; 

 The extent of the view that would be occupied by the Project: full, partial, glimpse etc.; 

 The distance of the viewpoint from the Project and whether the viewer would focus on the Project 
due to proximity or the Project would form one element in a particular view; 

 The proportion of the Project or particular features that would be visible: full, most, small amount, 
none; 

 Whether the view is transient or one of a sequence of views as from a moving vehicle or footpath. 

Consideration may also be given to the time of day and seasonal differences in effects. The worst case 
may need to be demonstrated (i.e., during wet season, when the moisture reduces visibility). The typical 
criteria and thresholds in determining the magnitude of effect on visual receptors are set out in Table 
9.54. 

Table 9.54 Magnitude of Visual Effect 

Typical criteria and thresholds Visual Magnitude of 
effect  

A change which is barely or rarely perceptible, at very long distance, or visible for 
a short duration, perhaps at an oblique angle, or which blends in with the existing 
view. The change may be short term. 

Negligible 

A subtle change in the view, at long distances, or visible for a short distance, 
perhaps at an oblique angle, or which blends in with the existing view. The 
change may be short term. 

Small 

A noticeable change in the view at an intermediate distance, affecting a 
substantial part of the view, part a more wide-ranging, less concentrated change 
across an expansive area. The change may be medium to long term and may not 
be reversible. 

Medium 

A clearly evident change in the view at a close distance, affecting a substantial 
part of the view, continuously visible for a long duration, or obstructing important 
elements of the view. The change may be medium to long term and would not be 
reversible. 

Large 

9.8.5.1.3 Significance of Visual Effect 
When determining the significance of visual effects, the following is taken into account: 

 Large scale changes which introduce new discordant or intrusive elements into the view are more 
likely to be significant than small changes or changes involving features already present in the 
view; 

 Changes in views from recognized and important viewpoints or amenity routes are likely to be more 
significant than changes affecting less important paths and roads; and 

 Changes affecting large numbers of people are generally more significant than those affecting a 
relatively small group of users. However, in wilderness landscapes the sensitivity of the people who 
use the areas may be very high and this will be reflected in the significance of effect. 
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The significance matrix below illustrates the relationship between the sensitivity of a visual receptor and 
the magnitude of the visual effect. The significance of a visual effect may be adverse or beneficial 
dependent upon the nature of the change. Each case is assessed on its own merits using professional 
judgement and experience, and there is no defined boundary between levels of effects. What level of 
effect constitutes a significant effect will vary on a project by project basis. 

Table 9.55 Significance of Visual Effect 

 
Sensitivity of Visual Receptor 

Low Medium High 
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ct
 Negligible Negligible Negligible Negligible 

Small Negligible Minor Moderate 

Medium Minor Moderate Major 

Large Moderate Major Major 

9.8.5.1.4 Identification of Visual Impact 
The visual impact is a product of the magnitude of change to the existing baseline conditions, the 
landscape context and the sensitivities of VSRs. 

The viewshed analysis (Figure 9.18) shows that the proposed wind turbines have the potential to be 
visible in the nearby areas not continuously due to the variability of the landscape for the area 
surrounding the Project. 

Figure 9.40 shows the location of the VSRs which have been selected for the analysis and Table 9.56 
shows the summary of the visual impacts of the Project at the selected VSRs. 

In the next pages are presented the wireframes for each VSR previously identified. 
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Table 9.56 Summary of Visual Impact 

VSR Distance to 
nearest wind 
turbine 

Project 
visibility 

Sensitivity of 
Receptor 

Magnitude of 
Visual Effect 

Significance of Visual 
Effect – Combined Impact 

VSR01 8.4 km Visible Medium Medium Moderate 

VSR02 3.9 km Visible Medium Medium Moderate 

VSR03 2.1 km Visible Low Medium Minor 

VSR04 3.4 km Visible Low Large Moderate 

VSR05 3.6 km Visible Low Small Negligible 

It should be noted that views of the Project could be filtered through vegetation not included in the 
present analysis. 

9.8.5.2  Additional Mitigation Measures 
The following identifies mitigation measures to be applied by Lien Lap JSC and EPC contractor during 
project’s phase including: 

 Use of materials that will minimise light reflection should be used for all Project components; 

 Bright patterns and obvious logos should be avoided on WTGs; 

 The potential replacement of wind turbines in the future, with visually different wind turbines can 
result in visual clutter, so replacing wind turbines with the same or a visually similar model over the 
lifetime of the project may be an important requirement; 

 Existing vegetation should be retained to the greatest extent possible. Vegetation should be 
retained along roads, substations, and other Project infrastructure. 

9.8.5.3  Residual Impact 
Following the implementation of these mitigation measures, the significance of residual impact is 
considered as Minor. 

9.8.5.4  Monitoring and Audit 
Grievances related to visual impacts will be monitored and recorded. 

9.9 Biodiversity Impact Assessment 
In accordance with ADB SPS, the biodiversity impact assessment process aims to predict and assess 
the Project’s potential adverse impacts and risks to biodiversity values, in either its contruction or 
operational phase. The objectives of the biodiversity impact assessment are to  

(i) identify and quantify the potential project impacts;  

(ii) design measures to avoid, minimize, or mitigate potentially adverse impacts and, as a last 
resort, propose compensatory measures to achieve no net loss, or preferably a net gain, 
of biodiversity; and 

(iii) identify the project’s likely residual impacts. The principle of no net loss of biodiversity 
involves achieving measurable conservation outcomes that can reasonably be expected to 
result in no net loss of biodiversity. 

(iv) identify The direct and indirect Project-related impacts are based on the baseline studies, 
which have been documented in Section 7.11. 
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The Project is required to achieve the following requirements in SPS on modified habitat: 
“In areas of modified habitat, where the natural habitat has apparently been altered, often 
through the introduction of alien species of plants and animals, such as in agricultural areas, 
borrower/client will exercise care to minimize any further conversion or degradation of such 
habitat, and will, depending on the nature and scale of the project, identify opportunities to 
enhance habitat and protect and conserve biodiversity as part of project operations.” 

9.9.1 Summary of Scope of Assessment 
Impacts associated with the Project have potential to cause adverse impacts on native fauna and flora. 
Table 9.57 generally defines the potential threats to biodiversity values that are likely to occur as a 
result of Project activities. These threats to biodiversity are derived from ADB SPS, IFC PS6 and relate 
to the activities that are likely to occur during construction and operational phases. 

Table 9.58 scopes likely impacts during the construction and operational phases of the Project. The 
impact assessment for these impact types are further assessed in subsequent sections. 

Table 9.57 Potential Threats to Biodiversity Values 

Term Description 

Habitat loss 
Loss of terrestrial habitat as 
a result of Project 
infrastructure 

■ Permanent loss of habitat or species due to permanent or temporary site 
activities.  

Disturbance or 
displacement 
Disturbance or displacement 
of fauna from light; noise 
and/or vibration impacts 

■ Disturbance or displacement/ exclusion of fauna from foraging habitat due 
to construction activities, and operation and maintenance activities; 

■ Impacts from light, noise and vibration sources on or near habitat causing 
disturbance and displacement and changes in fauna behaviour. 

Barrier creation, 
fragmentation and edge 
effects 

Disruption of fauna 
movement patterns and 
changes to characteristics of 
habitats 

■ Creation of barriers to the movements of animals including mammals, 
reptiles, amphibians, invertebrates and plants with limited powers of 
dispersal; 

■ Fragmentation of habitat, or permanent/ temporary severance of wildlife 
corridors between isolated habitats of importance for biodiversity due to the 
transmission line; 

■ Impacts that occur when habitat is exposed to a different adjacent habitat 
type or structure. These impacts can include increased risk of parasitism or 
disease, increased risk of predation, adverse microclimate conditions 
(including drying out and subsequent fire risks) and competition from 
invasive species. 

Degradation of habitat 
Degradation of habitat from 
dust; water pollution; or 
invasive species 

■ Disturbance or damage to adjacent habitat and species caused by water 
pollution and exposure to dust; 

■ Introduction or spreading of alien species during the construction works. 
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Term Description 

Mortality 
Mortality – vehicle, hunting 
and poaching, transmission 
line and turbine strikes 

■ Mortality events for some fauna species as a result of vehicle or machinery 
strikes or falling debris during clearing activities; 

■ Mortality events for some fauna species as a result of worker influx and 
increased hunting/ poaching pressures; 

■ Mortality events for some fauna species due to collision and electrocution 
with transmission line; 

■ Mortality events for some bird and bat species due to collision with turbine 
blades. 

Table 9.58 Scoping of Potential Impacts during Project Phases 

Impact Construction Phase Operation Phase 

Habitat loss Yes Continuing from construction phase 

Disturbance or displacement Yes Continuing from construction phase 

Barrier creation and edge effects Yes Continuing from construction phase 

Degradation Yes Continuing from construction phase 

Mortality Yes Continuing from construction phase 
Note: 
Yes: considered to be likely impacts during the phase. 
No: considered to be no impacts or negligible impacts during the phase. 
Continuing from construction phase: impact is likely to continue from the construction phase and the mitigations outlined 
are appropriate to manage impacts during construction, operation. 
Reassessed for operation phase: impact is likely to be different during the phase and hence is reassessed based on the 
likely impacts. Additional mitigations may be outlined to apply to this phase. 

9.9.2 Relevant Guidelines and Criteria 

9.9.2.1  Vietnamese Regulations 
 The Law on Environmental Protection (LEP) No. 55/2014/QH13 dated 23rd June, 2014 is the main 

piece of environmental legislation currently in force for the local regulatory EMP; 

 The Law on Forest Protection and Development No. 29/2004/QH11 dated 3 December, 2004 on 
the management, protection, development and use of forests; and forest owners’ rights and 
obligations; 

 Decree No. 99/2010/ND-CP dated 24th September, 2010 on the policy on payment for forest 
environment services; 

 Decree No. 23/2006/ND-CP dated 3rd March, 2006 on the implementation of the Law on Forest 
Protection and Development; 

 Decree No. 18/2015/ND-CP and No. 19/2015/ND-CP dated 14th February, 2015 on environmental 
protection planning, strategic environmental assessment, environmental impact assessment and 
environmental protection plans; 

 Decree No. 06/2019/ND-CP dated 22rd January, 2019 of the Government on the management of 
endangered, precious and rare forest plants and animals and implementation of the Convention of 
International Trade in Endangered Species of Wild Fauna and Flora (CITES) in Vietnam; and 
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 The Law of Biodiversity No. 20/2008/QH12 dated 13th November, 2008 on biodiversity 
conservation and sustainable development. 

9.9.2.2  International Guidelines 
 ADB SPS: The client will assess the significance of project impacts and risks on biodiversity304 and 

natural resources as an integral part of the environmental assessment process. The assessment 
will focus on the major threats to biodiversity, which include destruction of habitat and introduction 
of invasive alien species, and on the use of natural resources in an unsustainable manner. The 
borrower/client will need to identify measures to avoid, minimize, or mitigate potentially adverse 
impacts and risks and, as a last resort, propose compensatory measures, such as biodiversity 
offsets, to achieve no net loss or a net gain of the affected biodiversity. 

 IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living 
Natural Resources recognises that protecting and conserving biodiversity, maintaining ecosystem 
services and sustainably managing living natural resources are fundamental to sustainable 
development; 

Vietnam has also ratified several international conventions including:  

 UNEP Convention on Conservation of Biological Diversity (CBD), ratified in 1994; 

 CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora), 
an international agreement between governments which aims to ensure international trade in 
specimens of wild animals and plants does not threaten their survival. This came into force in 
Vietnam in 1994; and 

 RAMSAR (the Convention on Wetlands of International Importance), an intergovernmental treaty 
providing the framework for national action and international cooperation for the conservation and 
wise use of wetlands and their resources. This came into force in Vietnam in 1989. 

9.9.3 Impact Assessment Criteria 
In order to assess the significance of impacts due to the Project before and after mitigation, the following 
IA matrices have been used to classify the severity of impacts. The matrix for habitat classification is 
presented in Table 9.59, while Table 9.60 defines the criteria that will be used to evaluate the 
significance of the impacted species. The matrices outline the sensitivity of the receptors based on ADB 
SPS, IFC PS6 thresholds and the magnitude of effect, which is based on changes to ecological 
conditions due to the Project. 

                                                      
304 The variability among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic 
ecosystems and the ecological complexes of which they are part; this includes diversity within species, between species and of 
ecosystems. 
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Table 9.59 Habitat Impact Assessment – Significance Criteria 

Habitat Sensitivity/Value 

Magnitude of Effect 
Negligible Small Medium Large 

Effect is within 
the normal 
range of 
variation 

Affects a small 
area of habitat, 
but without the 
loss of 
viability/function 
of the habitat 

Affects a sufficient proportion 
of the habitat to the extent that 
the viability/function of part of 
the habitat or the entire habitat 
is reduced, but does not 
threaten the long-term viability 
of the habitat or species 
dependent on it. 

Affects the entire habitat or a 
significant proportion of the 
habitat to the extent that the 
viability/function of the entire 
habitat is reduced and the long-
term viability of the habitat and 
the species dependent on it are 
threatened. 

Lo
w

 Habitats with no or local designation/ recognition; 
habitats of significance for species of Least Concern 
(LC); habitats which are common and widespread 
within the region.  

Negligible Negligible Minor Moderate 

M
ed

iu
m

 

Habitats within nationally designated or recognised 
areas; habitats of significant importance to globally 
Vulnerable (VU), Near Threatened (NT) or Data 
Deficient (DD) species; habitats of significant 
importance for nationally restricted range species; 
habitats supporting nationally significant 
concentrations of migratory species and/or 
congregatory species; nationally threatened or unique 
ecosystems.  

Negligible Minor Moderate Major 

H
ig

h 

Habitats within internationally designated or 
recognised areas; habitats of importance to globally 
Critically Endangered (CR) or Endangered species 
(EN); habitats of importance to endemic and/or 
globally restricted-range species; habitats supporting 
globally significant concentrations of migratory species 
and/ or congregatory species; highly threatened and/or 
unique ecosystems, areas associated with key 
evolutionary species.  

Negligible Moderate Major Major 
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Table 9.60 Species Impact Assessment – Significance Criteria 

Species Sensitivity/Value 

Magnitude of Effect 
Negligible Small Medium Large 

Effect is 
within the 
normal range 
of variation. 

Affects a small 
proportion of a 
population, but 
does not 
substantially 
affect other 
species 
dependent on it, 
or the populations 
of the species 
itself 

Affects a sufficient 
proportion of a species 
population that it may bring 
about a substantial change 
in abundance and /or 
reduction in distribution 
over one or more 
generations, but does not 
threaten the long-term 
viability of that population 
or any population 
dependent on it. 

Affects an entire population or 
species at sufficient scale to 
cause a substantial decline in 
abundance and/or change in 
distribution beyond with natural 
recruitment (reproduction, 
immigration from unaffected 
areas) so that that it may not 
return that population or species, 
or any population or species 
dependent upon it, to its former 
level within several generations, 
or when there is no possibility of 
recovery. 

Lo
w

 

Species which are included on the IUCN Red List of 
Threatened Species as Least Concern (LC).  

Negligible Negligible Minor Moderate 

M
ed

iu
m

 

Species included on the IUCN Red List of Threatened 
Species as Vulnerable (VU), Near Threatened (NT) or 
Data Deficient (DD). Species protected under national 
legislation. Nationally restricted range species. 
Nationally important number of migratory or 
congregatory species. 

Negligible Minor Moderate Major 

H
ig

h 

Species included on the IUCN Red List of Threatened 
Species as Critically Endangered (CR) or Endangered 
(EN). Species having a globally Restricted Range (i.e. 
plants endemic to a site or found globally at fewer than 
10 sites, fauna having a distribution range (or globally 
breeding range for bird species) of less than 50,000 
km2. Internationally important numbers of migratory or 
congregatory species. Key evolutionary species. 

Negligible Moderate Major Major 
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9.9.4 Impact Assessment 

9.9.4.1  Direct Loss of Terrestrial Habitat 

9.9.4.1.1 Existing Controls 
Existing controls were identified to mitigate this impact in the locally approved regulatory EMP and 
include: 

 Minimising unnecessary clearance of plants where the area is outside of ROW and power poles. 
For transmission line, the land clearance of plants will be conducted only within ROW in order to 
minimize the adverse effects on habitat; 

 Land clearance and cut down trees are carried out in stages, which will allow animals to move on; 

 Control the emission qualities complying with the standards so as to ensure the habitat will not be 
adversely affected; 

 Illegal vegetation clearing will be prohibited for Project staff, workers, all contractors and personnel 
engaged in or associated with the Project, with penalties levied; 

 The Project Owner will organize training to raise awareness of environmental protection for workers 
and implement measures to prevent forest fires; 

 In order to minimize the occurrence of forest fires due to plant biomass burning, the burning areas 
will be isolated from surrounding areas; 

 The Project Owner will grow additional trees surrounding the plant and improve the landscape after 
construction phase completed. This mitigation measure will link to remediation measure and be 
specific under Section 9.9.4.1.3; and 

 The Project Owner will plant the replacing forest in accordance with Circular No.23/2017/TT-
BNNPTNT dated 15 November 2017 of the Ministry of Agriculture and Rural Development, 
providing for planting replacing forests when changing forest use purpose. 

9.9.4.1.2 Significance of Impacts 
The geospatial assessment undertaken to define natural habitat and modified habitat has classified the 
majority of the terrestrial portion of the Project Area as modified habitat. Field surveys recorded 39 taxa 
from 27 families within the Project Area. Almost identified species are listed as Least Concern in IUCN 
Red List. Of these, only one species Bruma Padauk (Pterocarpus macrocarpus) is listed as Endangered 
in the IUCN Red List and Endangered in Vietnam Red Data Book which is conservation interest. Two 
individuals Bruma Padauk (Pterocarpus macrocarpus) [IUCN EN; VNRB EN] were recorded nearly the 
transmission line. However, the construction of transmission line will not cause the direct loss of these 
individuals. Therefore, the species sensitivity value for impact to flora is considered as Low. 

The twelve wind turbines are located in modified habitat. No turbine is located in natural habitat. The 
constructions of the Project components will lead to the permanent-direct loss of habitat within the 
Project footprint. 

Fixed-term land acquisition potential will extend the Project lifespan while the temporary land acquisition 
time will be shorter, thus the fixed-term land acquisition is likely to cause more significant influences 
compared with temporary land acquisition. Generally, the Project footprint will occupy 11.64 ha of fixed-
term land acquisition for the area of wind turbines, internal road, and transmission line. The temporary 
land acquisition is 14.4 ha including laydown area, crane installation area. A total of 26.04 ha acquired 
land will be required for the Project footprint (Table 9.61).  

There are 15 35 kV overhead transmission line pylons are located outside the project boundary, in 
which there are five pylons locating in bare land in protection forest land area managed by Dakrong 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 497 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL IMPACT ASSESSMENT 

Huong Hoa Protection Forest Management Unit. Ten others are located in agricultural land. These 
areas where 15 poles are located, which are modified habitat. In addition, batching plant, worker camp 
and spoil disposal sites are located in rental land which is considered modified habitat. 

The construction of the Project will lead to the direct-habitat loss of 26.04 ha of modified habitat. The 
majority of the Project Footprint is located on production forest while a small area will occupy the 
protection forest. A majority of the Project footprint area is located within production forest with highly 
fragmented, the loss of area is unlikely to reduce the ecological function of forest in protecting water, 
avoiding erosion, harmonizing climate. The flora individuals within the area are likely to regenerate after 
decommissioning phase, the habitat loss is temporary within the lifespan of the Project. 

Table 9.61 Land Acquisition of the Project Footprint 

No. Land use/ Land 
classification 

Natural/ 
Modified 
Habitat 

Temporary 
Land 
Acquisition (ha) 

Fixed-term 
Land 
Acquisition (ha) 

Total (ha) 

1 Bareland of 
Production forest 

Modified Habitat 10.5 4.5 15.0 

2 Bareland of 
Protection forest 

Modified Habitat  0.038 0.038 

3 Agricultural land Modified Habitat 3.9 7.102 11.002 

Total 14.4 11.64 26.04 

The Project Area is surrounded by large areas of dense forests is plantation, which appears to provide 
roosting and foraging habitat for bird species, including threatened and migratory bird species. 
However, because Project area is highly modified with numerous human activities, it is unlikely that 
Project Area is essential to supply roosting and foraging sites for birds. The surroundings are likely to 
reduce intensity of impacts associated with clearing vegetation within the Project Area. There are 
Important Bird Areas (IBAs) in close proximity to the Project Area consisting of Dakrong (18km), Truong 
Son (27km) and Xe Sap (45km). The Project Area is small in comparison to the surrounding forest 
areas. Additionally, the Project Area is located within modified habitat which is highly fragmented, thus 
the Project Area is not expected to play an important role in maintaining the value of the IBAs for avian 
fauna. Consequently, the impacts on habitats associated with these IBAs is considered unlikely to 
occur. 

A restricted-range species Shield-nosed Leaf-nosed (Hipposideros scutinares) [IUCN VU] was 
recorded within the Project Area during field survey. This species may utilise the area to forage. Its diet 
mainly consists of coleopterans, dipterans, mosquitoes and other insects. The loss of habitat may 
reduce insignificantly the food source of Shield-nosed Leaf-nosed. 

The project will disturbed hectares of land where birds and bats while may not be threatened, use the 
area for food source, thus the magnitude of impact is considered as Medium. 

Eventually, the impact significance is considered Moderate. 

Table 9.62 Loss of Terrestrial Habitat Impact Assessment 

Impact Description Permanent and temporary Project Infrastructure will directly impact natural 
and modified habitat. 

Impact Nature Negative Positive Neutral 
Impact Type Direct Indirect Induced 
Impact Duration Temporary Short-term Long-term Permanent 
Impact Extent Local Regional International 
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Impact Description Permanent and temporary Project Infrastructure will directly impact natural 
and modified habitat. 

Frequency The impact is considered a one-off event. 
Impact Magnitude Positive Negligible  Small  Medium  Large 
Receptor Sensitivity Low Medium  High 

Two individuals Bruma Padauk (Pterocarpus macrocarpus) [IUCN EN; VNRB EN] 
were recorded nearly the transmission line. However, the construction of 
transmission line will not cause the direct loss of these individuals. 
The area contains habitat supporting VU species (Shield-nosed Leaf-nosed) 

Impact Significance Negligible Minor Moderate Major 
Significance of impact is considered Moderate 

9.9.4.1.3 Additional Mitigation and Management Measures 
In order to achieve no net loss, the following mitigation measures will be applied during construction 
and continue during operation if necessary: 

 Avoidance  

- The  two individuals Bruma Padauk (Pterocarpus macrocarpus) should be tagged and not 
disturbed in any manner; 

- As confirmed with the Project, the laydown areas will be located within modified habitat area; 

 Minimisation 

- Areas for land clearance planned for construction works shall be clearly determined and 
demarcated by landmarks to avoid accidental clearing;  

- All habitat likely to contain higher biodiversity to be cleared are to be clearly marked in the field; 

- The Project owner shall provide training to staff and workers on all rules, regulations and 
information concerning restrictions related to unauthorised clearing of vegetation, as well as 
the punishment that can be expected if any staff or worker or other person associated with the 
Project violates rules and regulations;  

- Water tanks and fire protection equipment should be provided ensuring firefighting in the event 
of an incident; 

- The existing road network will be used for access for transmission line construction. Road 
construction and road widening will be minimised; 

- Implement Invasive Species Management Plan (Appendix V) to minimise the conversion or 
degradation of  modified habitat where possible; 

 Remediation 

- Once construction is completed the temporary facilities construction will be re-instated to pre-
construction land type using native indigenous species;  

- The area of landscaping within the Project area shall re-establish habitat values along the 
access road, substation, transmission line and facilities; and 

- Conduct post project restoration of habitats by using native indigenous species. 

9.9.4.1.4 Monitoring and Auditing 
The following measures will be applied: 

 Regular (weekly) checks during construction are to occur along all Project boundaries to ensure 
compliance with clearing within marked boundaries; 
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 Records of non-compliance are to be kept and regularly reviewed (quarterly) for implementation of 
the workforce training program for fauna/flora awareness;  

 Monthly monitoring during construction phase and quarterly during operation phase of the status 
of Bruma Padauk (Pterocarpus macrocarpus) recorded within the Project Area to ensure no 
adverse impacts on two former individuals, elevate management effectiveness of mitigation 
measures and adjust the measures where necessary. The monitoring comprises the measurement 
of changes in height, diameter at breast height (DBH), mere presence and health of trees; and 

 Monitoring of rehabilitation success/failure is to occur on all replanting sites. Monitoring is to consist 
of regular inspections (quarterly) to determine plant establishment. Where plant establishment is 
determined to have failed, corrective action is to occur. 

9.9.4.1.5 Significance of Residual Impact 
The application of the mitigation measures is likely to reduce the impact due to loss of habitat within the 
Project Area to Minor during construction and operation. The residual loss of habitat is 26.04 ha of 
modified habitat. However, the direct loss is modified habitat and does not contain natural or critical 
habitat for any species thus achieving net gains or no net loss is not obligated but SPS requires to 
exercise care to minimize any further conversion or degradation of  modified habitat. 

9.9.4.2  Disturbance or Displacement 

9.9.4.2.1 Existing Controls 
Existing controls were identified to mitigate this impact in the locally approved regulatory EMP and 
include: 

 Minimising unnecessary clearance of plants where the area is outside of ROW and power poles. 
For transmission line, the land clearance of plants will be conducted only within ROW in order to 
minimize the effects on habitat; 

 Land clearance and cutting down of trees are carried out in phases  to allow animals to freely 
disperse; 

 Biomass such as roots, trunks and leaves will be collected appropriately. This process will be strictly 
managed to avoid forest fires; 

 The Project Owner will organize training to raise awareness of environmental protection for workers 
and implement measures to prevent forest fires; 

 Control the emission in compliance  to standards so as to ensure the habitat will not be adversely 
affected; and 

 Noise and vibration: during construction phase a large number of machines causing noise will not 
be used simultaneously or in the same locations. The machines will be maintained every six months 
to ensure minimum noise generated. 

9.9.4.2.2 Significance of Impact 
Disturbance and displacement may arise from construction activities at the Project as well as operation 
and maintenance of the Project infrastructure. Disturbance and displacement mainly occurs by the 
presence of the turbine themselves through visual, noise and vibration impacts. The habitat loss can 
cause indirect influence disturbance or displacement. 

Overall, the AoI and EAAA does not contain critical habitat for candidate species. The field survey 
results fauna species listed as Least Concern in IUCN Red List except Shield-nosed Leaf-nosed 
(Hipposideros scutinares) [IUCN VU].  
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The Project Area is located in forest which is highly fragmented with abundant of human activity. Thus 
species are likely to avoid the Project Area. However, as there is contiguous habitat between KBAs, 
Protected Areas and the Project Area, fauna may inhabit protection forested areas within the AoI. 

9.9.4.2.2.1 Non-volant mammal 

The construction phase entails intense vehicle movement, ground work and increased human activity 
which may affect animal behaviour and spatial distribution. This is considered to be a localised impact 
and the species are likely to vacate the area of the Project during construction. During operation, the 
species may inhabit areas closer to Project infrastructure. Species occurring near the wind turbines, 
can be affected by noise, because sound can disrupt animal vocal communication of impair the animal’s 
ability to hear approaching predators. In the case, the existing control is applied sufficiently, the 
magnitude of effect is considered to be Small. It is considered the species sensitivity for this impact is 
Low and the disturbance and displacement significance is consider to be Negligible.  

9.9.4.2.2.2 Herpetofauna 
Of the herpetofauna identified in the area, the survey had recorded 17 species of herpetofauna. Among 
those, there were ten (10) species of amphibian and seven (07) species of reptile. None of the 
herpetofauna species recorded in the survey that were listed as conservation interest by IUCN Red List 
or Vietnam Red Data Book. Thus, the sensitivity of receptor is considered Low.  
The construction and operation activities impose anthropogenic noise and light. Artificial noise and light 
potentially affects the amphibians’ behaviour such as the calling behaviour, especially mating call. For 
instance, amphibians’ movement could be directed towards noisy area and lead to accidents. In 
addition, the anthropogenic light can cause miss orientation and immobility in amphibians (Tennessen, 
et al. 2018). The amphibians are likely to occur in streams and ponds within the Project boundary. The 
magnitude impact is therefore Medium. Consequently, it results in a Minor impact significance. 

9.9.4.2.2.3 Birds 

During construction, noise from construction activities are likely to impact the presence of birds within 
the vicinity of the Project Area. During operation, noise and visual disturbance (moving rotor blades) 
and presence of these vertical structures are likely to impact the abundance of birds (Drewitt 2006). No 
threatened species was found within the Project Area during field survey, literature review and other 
baseline data from other project. Furthermore, there were presences of some migratory birds such as 
Oriental Turtle-dove Streptopelia orientalis [IUCN LC], Pacific Swift Apus pacificus [IUCN LC]. 
Nevertheless, the habitat within the EAAA does not support globally significant concentration of 
migratory species. Three Important Bird Areas (IBAs) are located in adjacent areas to the Project 
coming up with some species of conservation interest. These IBAs include Dakrong (18km distance), 
Truong Son (27km distance) and Xe Sap (45km). There is contiguous forest habitat between the Project 
Area and the IBAs. There are forest dwelling birds within the IBAs, which include Vietnam Pheasant 
Lophura edwardsi [IUCN CR, VNRB EN], Imperial Pheasant Lophura imperialis [IUCN EN], Crested 
Argus Rheinardia ocellata [IUCN EN] and Yellow-billed Nuthatch Sitta solangiae [IUCN NT] may also 
present within the AoI. Considering that the project site is adjacent to IBAs and contiguous to forest 
habitat; hence, the likelihood of bird species to pass through the project area. However, there is no 
strong evidence that species of conservation interest in IBA utilise the Project area and its proximity. It 
is considered the species sensitivity for this impact is Low and the magnitude impact is Medium. In 
conclusion, the impact significance of distribution and displacement of birds is Minor significance of 
these species. 

9.9.4.2.2.4 Bat 
There are 17 bat species identified within the Project Area during field survey. Almost all of them is 
listed as Least Concern in IUCN Red List except one (1) restricted –range species Shield-nosed Leaf-
nosed (Hipposideros scutinares) is listed as Vulnerable in the IUCN Red List. The sensitivity of receptor 
is considered as Medium. It is suggested that this vulnerable species may roost in nearby areas and 
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can forage on prey (insects) in the Project Area. The artificial lights possibly attract insects, increasing 
Shield-nosed Leaf-nosed’s food sources. However, the relative abundance of Shield-nosed Leaf-nosed 
within the Project Area might be low thus the magnitude impact is Small. Therefore, the impact 
significance is considered as Minor. 

Table 9.63 Disturbance or Displacement Impact Assessment 

Impact Description Disturbance and displacement may arise from construction activities at the 
Project as well as operation and maintenance of project infrastructure during 
operation. 

Impact Nature Negative Positive Neutral 
Impact Type Direct Indirect Induced 

The impacts relate to noise, vibration, light and pollution are direct. 
The impacts relate to displacement caused by habitat loss are direct. 

Impact Duration Temporary Short-term Long-term Permanent 
Impact Extent Local Regional International 
Frequency The transmission line and turbines will be operational 24 hours a day. Impact 

frequency is expected to be intermittent throughout the operation phase. 
Impact Magnitude Positive Negligible  Small  Medium  Large 
Receptor Sensitivity Low Medium  High 
Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered Negligible (non-volant mammal), Minor 
(herpetofauna, bird, bat). 

9.9.4.2.3 Additional Mitigation and Management Measures 
The following additional mitigation and management measures were also proposed: 

 Implementation of mitigation measures mentioned in Section 9.9.4.1.3 to minimise habitat loss; 

 Implementation of a community program to reduce hunting and poaching pressure on fauna; 

 Construction vehicles and equipment will be registered, permitted and meet emission standard 
established as per regulation requirements; 

 Restrictions on contractors and personnel from entering areas of natural habitat; and 

 In the case, encounter of wildlife particularly during site preparation and construction activities, Bat 
Protection Protocol (Appendix W) and Wildlife Shepherding Protocol (Appendix X) will be 
implemented. 

9.9.4.2.4 Monitoring and Auditing 
Monitoring of the implementation of mitigation measure weekly during construction and quarterly during 
operation. 

9.9.4.2.5 Significance of Residual Impact 
The residual impact significance is likely to be Minor. 

9.9.4.3  Barrier Creation and Edge Effects 

9.9.4.3.1 Existing Controls 
There is no existing controls. 
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9.9.4.3.2 Significance of Impacts 
Barrier effects 

Barrier effects are defined as any obstacle (including the Project components) that acts as a barrier to 
fauna movements, so that they avoid the vicinity of the obstacle and choose another route. For this 
Project, barriers may be created by fencing installed during construction activities, or roads created to 
access and maintain turbines and infrastructures. The barrier effects on the population of particular 
species are unique, as each species responds individually to a range of processes related to its 
requirements for food, shelter, space, suitable climatic conditions and processes. Small mammals and 
herpetofauna will likely be impacted at a local scale whilst larger fauna are unlikely to be impacted given 
that barriers will be localised within close proximity of the turbine layout. 

While almost the species are listed as Least Concern in IUCN Red List, there is only restricted-range 
species Shield-nosed Leaf-nosed (Hipposideros scutinares) [IUCN VU], a species of conservation 
interest, thus the sensitivity of receptors is considered as Medium. However, because no caves was 
found within the Project Area and its vicinity, Shield-nosed Leaf-nosed may roost in nearby areas and 
can forage on prey in the Project Area. The barrier may reduce the Shield-nosed Leaf-nosed’s food 
source and it can utilise the adjacent area to forage, the Project Area is unlikely to play an important 
role to supply the food source for Shield-nosed Leaf-nosed. 

Due to highly modified area and existing of human activities, identified species are likely to remain in 
forested areas outside of the Project footprint and hence will unlikely be significantly impacted due to 
barriers created by the Project during construction and operation. In spite of this, there is a big stream 
and pond (approximately 1 ha) located in the Project Boundary which is a good water source for fauna 
especially non-volant mammal and avian fauna. Due to the barrier, these species will not be able to 
access this water source. The species will find other water source or utilise other alternative route to 
access this water source. There alternative water source appears to be small lake is approximately 3km 
to the north of the Project  The species will be forced to gather together in a small area simultaneously. 
The impact is considered to affect a small proportion of a population, but does not substantially affect 
other species dependent on it, or the populations of the species itself, hence the impact magnitude is 
likely to be Moderate.  

Under those circumstances, the impact significance is considered as Moderate. 

Edge effects 

Edge effects are defined as any difference in environment between the edge and the interior of a 
particular vegetation patch (Murcia 1995). Environmental characteristic which differ across edges are 
many and varied. They cover many components of the environment including the atmosphere, 
vegetation, fauna and their habitat and soil (Murcia 1995). Edge effects within the AoI may be generated 
when vegetation is cleared or land disturbance occurs during construction.  

The edge effect may cause advantages and disadvantages (Etten 2014). Surface run-off from 
precipitation collected along roads provides more water for vegetation along the road curbs than for 
vegetation located away from the road, resulting in enhanced productivity, diversity and perhaps even 
stability (Xu, et al. 2019). For the restricted-range species Shield-nosed Leaf-nosed (Hipposideros 
scutinares) [IUCN VU], prey is mainly captured in edge vegetation bordering open spaces (Pavey, 
Grunwald and Neuweiler 2001).  

Conversely, the creation of new edges in a landscape has the potential to make areas of habitat become 
vulnerable to impacts such as weed invasion and changes in neighbouring vegetation communities. 
The distance the effect spreads from edge, knows as edge permeability, can be highly variable and 
depends on many factors such as vulnerability of edge ecosystem, degree of change.. Nevertheless, 
the majority of area is covered by modified habitat with the mix of the native species and non-native 
species, thus the negative impact is considered as inconsequential. Therefore, the impact magnitude 
of edge effects are considered to be Small. 
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Two individuals Burma Padauk (Pterocarpus macrocarpus) [IUCN EN; VNRB EN] was recorded to 
locate along the road where is near by the transmission line. Even though the distance from the 
individuals to edges are small but it is unlikely Burma Padauk will be influenced adversely by edge 
effect. The receptor sensitivity is therefore considered as Low. Thus, the impact significance is 
considered as Negligible. 

Table 9.64 Barrier Creation and Edge Effects Impact Assessment 

Impact Description Barrier creation and edge effects are caused by the presence and maintenance 
of the Project components during construction and operation. 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 
Impact Duration Temporary Short-term Long-term Permanent 
Impact Extent Local Regional International 
Frequency Construction will occur only once. Operation will cause long-lasting impacts. 
Impact Magnitude Positive Negligible  Small  Medium  Large 
Receptor Sensitivity Low Medium  High 
Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered Minor and Moderate. 

9.9.4.3.3 Additional Mitigation and Management Measures 
The following mitigation measures will be applied during construction and continue during operation if 
necessary: 

 Clearing vegetation outside of designated areas will be prohibited for Project staff, workers, all 
contractors and personnel engaged in or associated with the Project, with penalties levied, 
including fines and dismissal, and prosecution under the relevant laws for clearing vegetation; 

 Areas for land clearance planned for construction works shall be clearly determined and 
demarcated by landmarks to avoid accidental clearing;  

 Once construction is complete, the laydown area will be re-instated to pre-construction land type; 

 All disturbed soil surfaces can be stabilized using temporary cover crops during construction. Long 
term stabilization is to occur using a mix of native species to stabilise disturbed soil surfaces. All 
stabilized areas are to be regularly monitored and maintained following construction actives; 

 Establish and implement invasive species management plan; 

 Consider the design of roads to minimize the barrier creation;  

 Utilize the native flora as natural fence instead of artificial barrier; and 

 In the case, encounter of wildlife particularly during site preparation and construction activities, Bat 
Protection Protocol (Appendix W) and Wildlife Shepherding Protocol (Appendix X) will be 
implemented; and 

 Implement Invasive Species Management Plan (Appendix V). 

9.9.4.3.4 Monitoring and Auditing 
Visual assessment of opened areas adjacent to protection or production forest for the edge effect is 
recommended to be conducted quartlerly. Monitoring and evaluation with emphasis on monitoring 
changes of species composition and community structure deviating from that found in the natural habitat 
is adjacent to the EAAA.  
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9.9.4.3.5 Significance of Residual Impact 
With the implementation of the mitigation measures, the residual impact significance is expected to be 
Minor. 

9.9.4.4 Degradation of Habitat Impacts 

9.9.4.4.1 Existing Controls  
The mitigation measures identified in the locally approved regulatory EMP related to solid waste, 
wastewater, dust, noise and vibration. 

9.9.4.4.2 Significance of Impact  
A range of Project activities have the potential to lead to degradation of flora and fauna habitats including 
excavation, construction, land clearing, movement of vehicles, barging, drilling, refuelling, hazardous 
materials storage, and maintenance. In general, the impacts may result in: dust; runoff; release of 
potential contaminants; and introduction or spread of invasive species. Construction activities have 
been assessed for these impact types, including construction of the access roads, erection of 
transmission towers, erection of wind turbines and installation of cables/wires and Project-associated 
infrastructure (such as the substation and laydown area).  

9.9.4.4.2.1 Dust 

During construction on land, movement of vehicles, clearing and excavation activities have the potential 
to generate dust that may settle on vegetation adjacent to the construction area (including internal 
roads). Excessive dust deposition on flora may act to suppress growth through limiting photosynthesis 
and the dusted foliage may also become unpalatable to foraging fauna. Construction activities will be 
temporary and dust generation is likely to be localised to active work areas. Rainfall will generally 
remove dust from foliage. For birds, due to relatively large range and high mobility, this may not pose a 
substantial threat to species. As for non-volant mammals and herpetofauna, because of the low mobility, 
these species can meet some respiratory diseases and possibly cause morbidity and mortality.  

9.9.4.4.2.2 Release of Contaminants 

Accidental release or spill of these materials can be toxic to flora and fauna locally if substances are 
released into the environment. Runoff from construction sites has potential to carry contaminants a 
substantial distance water source for species including big stream and pond within the Project 
boundary. Construction activities such as refuelling, storage and other activities that require oil and 
hazardous substances to be used are undertaken at risk of accidental release. During construction, 
accidental release or spill of fuels, chemicals may also impact on fauna and flora.  

9.9.4.4.2.3 Invasive Species 

Invasive species (flora and fauna) have the potential to be introduced or spread throughout the Project 
Area through increased movement of people, vehicles, machinery, vegetation and soil. Habitat areas 
are sensitive to the introduction of invasive species. An increase in the prevalence of weeds or other 
pests has the potential to reduce the quality of habitat for some native flora and fauna. There is a 
species of conservation interest Burma Padauk (Pterocarpus macrocarpus) [IUCN EN; VNRB EN] 
whose recruitment (germination and growth of seedlings may be affected by invasive species 
proliferation. Invasive flora species can rapidly germinate in disturbed areas affecting the ability of native 
vegetation communities to re-establish.  
Invasive flora species within Project Area and its proximity were identified during the field survey that 
are listed in IUCN Red List includes Chromolaena odorata [IUCN NE305], Mimosa pigra [IUCN LC]. 

                                                      
305 NE: Not Evaluated 
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Invasive animals also have the potential to be introduced or increased in abundance. These animals 
may adversely impact native fauna as a result of increased competition for resources, predation or 
habitat degradation.  

The nature of the impact will be negative to resident fauna within the Project Area. The magnitude of 
impact is expected to be Small as the impacts affect a small area of the habitats, but does not result in 
loss of viability/function of the habitats. The sensitivity of the receptor is considered to be High, as the 
Project EAAA contains habitat of significant importance to globally CR, EN species (Burma Padauk 
(Pterocarpus macrocarpus)). The overall impact significance is therefore considered to be Moderate.  

Table 9.65  Degradation of Habitats Impact 

Impact Type Direct Indirect Induced 

These impacts are an indirect consequence of vegetation clearing and land disturbance. 

Impact Extent Local Regional International 

Impacts to terrestrial environments are localised and limited to where Project activities 
are required. 

Impact Duration Temporary Short-term Long-term 

These impacts will be introduced during the construction phase and degraded areas can 
readily be rehabilitated after construction. 

Impact Frequency Construction will occur only once.  
Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor 
Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

9.9.4.4.3 Additional Mitigation and Management Measures 
The following mitigation measures will be applied during construction and continue during operation if 
necessary: 

 Develop and implement appropriate emergency spills response procedures to avoid and manage 
accidental spills of any fuels, oils, or other chemicals during construction activities; 

 Develop and implement a series of dust management measures and monitoring measures; 

 Native plant species shall be prioritised for the land rehabilitation program in order to create green 
vegetation cover in the Project Area after completion of construction works; 

 Ensure there is an adequate area of hard surfaced road between the wheel wash facility and the 
site exit, wherever site size and layout permits; 

 Ensure equipment is readily available on site to clean any dry spillages, and clean up spillages as 
soon as reasonably practicable after the event using wet cleaning methods; and 

 Existing populations and the introduction of new invasive species into natural habitats are to be 
managed.  

9.9.4.4.4 Monitoring and Auditing 
Monitoring will be required as part of the invasive species management plan, rehabilitation works, air 
management (Section 9.1.3.1.6) and spill prevention.  

9.9.4.4.5 Significance of Residual Impact 
The implementation of the mitigation measures are likely to limit the extent of these impacts, reducing 
the impact magnitude to Minor. 
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9.9.4.5  Mortality Impacts – Birds 

9.9.4.5.1 Existing Controls 
Existing controls were identified to mitigate this impact in the locally approved regulatory EMP and 
include: 

 The Project Owner will organize training to raise awareness of environmental protection for workers 

9.9.4.5.2 Significance of Impacts 
Hunting and poaching is likely to influence resident birds during both the construction and operation 
phase. The majority of bird fatalities that could occur due to the operation of the windfarm as flight 
traversing the rotor swept zone (RSZ) of the windfarm and subsequent collision with the turbine blades. 
Impacts due to collisions with the transmission line during construction and operation phase have also 
been assessed. 

9.9.4.5.2.1 Hunting and Poaching 

Bird mortality during construction is likely the result of hunting and poaching by the labour force and 
community who may use increased access created by the Project to access forested habitats. The 
Project has contiguous habitat with three (3) Important Bird Areas including Dakrong (18km), Truong 
Son (27km) and Xe Sap (45km). The trigger species for these areas include ground dwelling birds, 
including: 

 Vietnam Pheasant (Lophura edwardsi) [IUCN CR, VNRB EN]; 

 Imperial Pheasant (Lophura imperialis); 

 Yellow-billed Nuthatch (Sitta solangiae) [IUCN NT]; and 

 Crested argus (Rheinardia ocellata) [IUCN EN]. 

The field survey did not record the presence of these species within the Project Area. The sensitivity of 
receptor is considered as Low. The AoI is small in comparison with entire area where the birds can 
travel back and forth as well as the hunting and poaching will be prohibited for Project staff. Thus, the 
magnitude of hunting and poaching impacts to birds are considered to be Small. The significance of 
impact is therefore considered to be Negligible. 

9.9.4.5.2.2 Collision Risks 

Birds traversing the RSZ during operation of turbines is likely to result in impacts to individuals and 
populations of bird species. The proposed turbine height is 105m, the diameter is 150m (refer to Project 
Description), thus the RSZ is 30-180m. This height is consistent with the height of flights recorded during 
field survey comprising band 2 (30-180m)). Highest risk collisions to birds are those that deploying the 
flights in band 2.  

The survey results indicated that 47.6% of flights undertaken during the first survey and 50 % during 
the second survey occur in the height of RSZ. However, the birds that generally flew at the height of 
band 2 (30-180 m) are listed as Least Concern in IUCN Red List (Section 7.11.13.2.2). The EAAA 
appears not to support restricted-range species or globally significant concentration of migratory 
species. One flight occurred in band 3 (>180 m) during first survey by Crested Serpent-eagle (Spilornis 
cheela) [IUCN LC] for only 15 seconds. In addition, the trigger species within the IBAs deploy low flights 
under 30 m altitude which is unlikely to be adversely impacted by collision risks.  

With respect to flock size, the field survey indicated a small number of individuals that flock during both 
first and second survey. Flocking behaviour was observed during first survey with an average number 
of observed birds per flock of 1-5 individuals. 
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The prevailing weather conditions generally influence the collision probability. Specifically, collision risks 
are likely higher during the monsoon season when wind speed is low enough to allow a small number 
of birds to forage near wind turbines or to fly higher than 35 m above the ground surface. 

The results indicate that Lien Lap project might kill more less 463 birds a year (mainly House Swift 
[IUCN LC] the species is abundant and  is unlikely to experience any significant reduction in numbers.),  

Due to the collisions likely to affect a proportion of a population, but not substantially affecting other 
species dependent on it, or the populations of the species itself, the magnitude of effect is considered 
to be Small. Impacts to birds during the operation phase from collision with turbine blades are 
considered to be of Medium. The significance of impact is therefore considered to be Minor. 

Bird mortality can occur when birds fly into transmission lines wire and electrocutions occur when a 
individuals complete a circuit by touching two energized parts of strung wires (Loss 2014). Birds are 
likely to be impacted by collision with transmission lines including birds that soar and dive for prey, 
including the Crested Serpent-eagle (Spilornis cheela) [IUCN LC] and Oriental Honey-Buzzard (Pernis 
ptilorhynchus) [IUCN LC]. 

Table 9.66 Bird Mortality Impact Assessment 

Impact Description Hunting and poaching impacts to resident birds during both the construction 
and operation phase 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impacts during construction due to hunting and poaching of ground dwelling forest 
birds. 
Impacts during operation of collision with turbine blades. 
Impacts during construction and operation due to collision with transmission line 
infrastructure and electrocution 

Impact Duration Temporary Short-term Long-term Permanent 
Impact Extent Local Regional International 
Frequency The transmission line and turbines will be operational 24 hours a day. Impact 

frequency is expected to be intermittent over the operation phase. However, the 
likelihood of occurrence, and thus collision of birds is low. 

Impact Magnitude Positive Negligible  Small  Medium  Large 
As parts of the habitat of these species will be impacted by the wind turbines posing 
a collision risk, the collision risk should be assessed. However, as the likelihood of 
collision for a substantial portion of populations is low, it may affect a sufficient 
proportion of the habitat to the extent that the viability/function of part of the habitat or 
the entire habitat is reduced, but does not threaten the long-term viability of the 
habitat or species dependent on it.. 

Receptor Sensitivity Low Medium  High 

Forest dwelling birds are considered to be a High sensitivity as they are listed as 
Endangered on the IUCN Red List but are not recorded during field survey. 
Birds traversing RSZ non-threatened as they are listed as Least Concern IUCN Red 
List but recorded to have high numbers during the surveys  The EAAA appears not to 
support restricted-range species or globally significant concentration of migratory 
species. 

Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered Minor. 
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9.9.4.5.3 Additional Mitigation and Management Measures 
The following mitigation measures will be applied during the construction phase: 

 Prior to starting work the area will be checked for presence of fauna along tracks and in work areas, 
to reduce the likelihood of vehicle collision;  

 Any trees to be cleared will be checked for roosting prior to felling. These trees will be avoided 
where possible; and 

 Hunting and poaching will be prohibited for Project staff, workers, all contractors and personnel 
engaged in or associated with the Project. 

The following mitigation measures will be applied during the operation phase: 

 Free rotation of turbine is restricted (rotor freely rotates in conditions of low wind speeds) when 
turbines are not producing electricity into the power grid;  

 Hunting and poaching will be prohibited for Project staff, workers, all contractors and personnel 
engaged in or associated with the Project; 

 Limit the operation of turbines when winds are not sufficient; eliminate “free-wheeling” (free 
spinning of rotors under low wind conditions when turbines are not generating power); 

 Install bird flight diverters on transmission lines to reduce collision if necessary;  

 Food waste shall be appropriately managed to avoid attracting birds, especially raptors to such 
food sources; 

 Ensure power towers and transmission lines meet safety standards (i.e. APLIC) to minimise risk of 
electric shock to birds and bats; and 

 Bird multi-sensor monitoring and deterrent system will be installed to supplement the semi-annual 
bird monitoring program to monitor and reduce collision risk.  

9.9.4.5.4 Monitoring and Auditing 
Supervise the implementation of anti-hunting and poaching policy for all labour forces frequently: daily 
during construction phase and quarterly during operation phase. 

Seasonal bird monitoring commencing year 1 of operations shall be conducted semi-annually which 
should coincide with migratory season (Appendix Y). Carcass monitoring will be required on a daily 
basis to further quantify the significance of impact to birds after implementing the mitigation during 
operation phase. 

9.9.4.5.5 Significance of Residual Impact 
As a precautionarly approach, the impact significance remains to be Minor considering the likelihood of 
threatened species flying within the area from adjacent KBAs. Adaptive management triggers if 
casualties (bird hit and/or fatality) of restricted-range, Critically Endangered, Endangered and 
Vulnerable bird in IUCN Red List exceed 0306. If the limits of acceptable change are exceeded, the 
evidence will be reviewed to identify any significant patterns, and consideration given to adaptive 
measures such as relocation sources of attraction, and/or fitting of bird scaring technology 
(https://dtbird.com/index.php ). 

Adaptive management also can be understand lessons are learned from past management actions to 
improve future management as the project progresses. This management is a practical approach to 
managing uncertainty in biodiversity mitigation and management planning. As is often the case in 
determining the risks, data gaps may exist even after lengthy data collection and completion of the IESE 
or additional studies. 
                                                      
306 Threshold can be adjusted upon availability of scientific data that demonstrate good industry practice 

https://dtbird.com/index.php
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9.9.4.6  Mortality Impacts – Bats 

9.9.4.6.1 Existing Controls 
There is no existing controls. 

9.9.4.6.2 Significance of Impacts  
The risk of turbine collisions impact on bats has been assessed using a species-based risk assessment 
informed by species ecology and biology. Based on available information on desktop review, 17 bat 
species potentially occur within the Project Area and its vicinity. One species is considered to be a 
threatened species, being the restricted-range species Shield-nosed Leaf-nosed Bat (Hipposideros 
scutinares) [IUCN VU]. The remaining bat species are listed as LC in the IUCN Red List. Thus, the 
sensitivity of receptor is considered as Medium.  

Following the Risk Classification Guide of Furey and Racey (2016), the collision risks are categorized 
based on their foraging (Table 9.67). 

Table 9.67 Collision Risks of Identified Bats 

Scientific name Roosting preferences Category Collision risk 

Cynopterus sphinx Foliage IV Medium 

Macroglossus sobrinus  Foliage IV Medium 

Rhinolophus affinis Cave, hollow tree I Low 

Rhinolophus luctus Cave, hollow tree I Low 

Rhinolophus malayanus  Cave, hollow tree I Low 

Rhinolophus pusillus Cave, hollow tree I Low 

Hipposideros scutinares Cave, hollow tree I Low 

Kerovoula depressa Hollow tree, banana leaf I Low 

Kerivoula titania Hollow tree, banana leaf I Low 

Murina cyclotis Hollow tree, banana leaf I Low 

Myotis cf. muricola Crevice, building, hollow tree III High 

Taphozous sp. (FM24) Cave III High 

Phonic type/species (FM17)  III High 

Phonic type/species (FM30)  III High 

Phonic type/species (FM35)   III High 

Phonic type/species (FM40)  III High 

Phonic type/species (FM45)  III High 

Phonic type/species (FM50)   III High 
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No roosting was detected in field survey and interviews with local people. Four (4) bat genera were 
identified from the field surveys, including five (5) bats family recorded including Pteropodidae, 
Rhinolophidae, Hipposideridae, Vespertilionidae and Emballoniridae.  

The bat genera detected indicate several that may have a high risk of collision as they fly in open 
spaces, including Myotis cf. muricola, Taphozous sp.. Eight (8) bat genera are considered a low risk as 
they tend to be forest dwellers, in which restricted-range species Shield-nosed Leaf-nosed Bat 
(Hipposideros scutinares) [IUCN VU]. Two (2) species those collision risks are medium as fruit bats that 
fly into the partially cluttered air-spaces between tree canopies, including Greater Shortnosed Fruit Bat 
(Cynopterus sphinx) and Hill Long-tongued Fruit Bat (Macroglossus sobrinus). 

The sensitivity of receptor is Medium and the magnitude of effect is considered to be Small. The 
magnitude of impact is therefore considered to be Minor. 

Table 9.68 Bat Collision Impact Assessment 

Impact Description Risk of turbine collision impact on bats 

Impact Nature Negative Positive Neutral 
Impact Type Direct Indirect Induced 

These impacts relate directly to collision risk of the turbines. 
Impact Duration Temporary Short-term Long-term Permanent 
Impact Extent Local Regional International 
Frequency The transmission line and turbines will be operational 24 hours a day. Impact 

frequency is expected to be intermittent over the operation phase. 
Impact Magnitude Positive Negligible  Small  Medium  Large 

There are a small number of potential roost features, of low quality. It may affect a 
small proportion of populations, but does not substantially affect other species 
dependent on them, or the populations of the species themselves. 

Receptor Sensitivity Low Medium  High 
The species identified are listed as LC in IUCN Red List and are most likely to forage 
over terrestrial areas. Besides, one restricted –range species which is listed as VU in 
IUCN Red List occurs within the Project Area. 

Impact Significance Negligible Minor Moderate Major 
Significance of impact is considered Minor. 

9.9.4.6.3 Additional Mitigation and Management Measures 
To ensure that the impacts of the Project on bat species are of an acceptable level, the following 
mitigation measures are proposed: 

 Prior to starting work the area will be checked for presence of fauna along tracks and in work areas, 
to reduce the likelihood of vehicle collision;  

 Artificial light sources at the WTGs shall be avoided wherever possible as lights attract prey (e.g. 
insects) for bats. For instances where lights are necessary, red or white flashlights are 
recommended (Voigt, et al. 2018);  

 Limit the operation of the turbines when winds are not sufficient; eliminate “free-wheeling” (free 
spinning of rotors under low wind conditions when turbines are not generating power); and 

 Use lights that have low ultraviolet wavelengths (this reduces insect congregations around lights 
that bats typically forage on). 

Bat multi-sensor monitoring and deterrent system will be installed to supplement the semi-annual bat 
monitoring program. 
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9.9.4.6.4 Monitoring and Auditing 
Ongoing monitoring is recommended to refine the understanding of bat utilisation of the Project Area 
and efficacy of the recommended mitigation strategies during operations. Conduct bat monitoring during 
both construction and operation phase semi-annually (Appendix Y). 

Carcass monitoring will be required on a daily basis to further quantify the significance of impact to bats 
after implementing the mitigation during operation phase (Appendix Y).  

9.9.4.6.5 Significance of Residual Impact 
As a precautionalry principe, the residual impact significance is likely to be Minor considering that a 
number of bats are still unidentified down to species level and consequently their conservation 
importance. Adaptive management is to occur in relation to managing impacts on bat populations. 
Adaptive management triggers if casualties (bat hit and/or fatality) of restricted-range, Critically 
Endangered, Endangered and Vulnerable bat in the IUCN list exceed 0.307 Where carcass monitoring 
indicates bat casualties are exceeding the threshold, consideration will have to be contemplated to a 
possible curtailment programme. Curtailment is the action of shutting down turbines when wind speeds 
are less than a specified amount (programmes vary but usually 5.0-6.7 m/s)308 and/or when increments 
on bats activities during migration and reproduction seasons happen. An analysis of the ongoing 
monitoring data will inform exactly when and where the curtailing management protocol should be 
implemented. Depending on the location and seasonal occurrence of casualties this curtailment can be 
limited to periods and places where casualties are most common, hence the importance of recording 
date and location of carcasses. 

Unidentified or Data Deficient bat species may occur within the Project area during monitoring that is 
likely to trigger further monitoring or assessment and development of protocols for handling such 
species.  

Adaptive management also can be understand lessons are learned from past management actions to 
improve future management as the project progresses. This management is a practical approach to 
managing uncertainty in biodiversity mitigation and management planning. As is often the case in 
determining the risks, data gaps may exist even after lengthy data collection and completion of the IESE 
or additional studies. 

9.10 Traffic and Transport Assessment 

9.10.1 Scope of Assessment 
The traffic assessment considers the potential effects of construction traffic on the road network within 
the vicinity of Lien Lap Wind Farm on the following aspects of traffic and transportation: 

 The capacity of the existing road network to accommodate the traffic volumes generated by the 
Project. 

 Transportation safety on public roads due to Project-related traffic. 

 The key activities that are likely to have negative impacts, including: 

 Transport of equipment (turbines and transmission line components) and material from Hon La 
Port to the Project site. 

 Daily movement of local construction workers. 

                                                      
307 Threshold can be adjusted upon availability of scientific data that demonstrate good industry practice 
308 Hayes, Mark & Hooton, Lauren & Gilland, Karen & Grandgent, Chuck & Smith, Robin & Lindsay, Stephen & Collins, Jason 
& Schumacher, Susan & Rabie, Paul & Gruver, Jeffrey & Goodrich
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9.10.2 Baseline Condition 
Lien Lap Wind Power JSC identified potential turbine and material delivery routes describes as follows: 

 Transportation of major equipment: wind turbines and blades will be imported at Hon La port 
(Quang Binh province) and transported to the Project site using the super-heavy and super-long 
vehicles via the route: Hon La Port -> the National Road 1A at Km600 – Km754 milestone -> 
National Road No.9 at Km0 – Km63 milestone, then turning right to laydown area of Lien Lap 
windfarm through access road. The access road with 2m – 3m width is incomplete concrete road, 
mostly red-earth road and currently being used by local forest farmers for transporting plantation 
timber and agricultural products Therefore, during the transportation process, the access road will 
be upgraded by the Project owner. The total length of transportation route is 250km.  

 Transportation of construction material: Materials (levelling sand, brick, stone, iron, steel materials) 
can be purchased directly from local suppliers in Khe Sanh Town, Quang Tri province and its 
vicinity. The average length of the material transport route is 12km. 

The proposed route is shown in Figure 9.41. 

Road conditions to access the site development of Lien Lap Wind Farm are presented in some figures 
below. 

  
Existing Access road to Lien Lap Site Existing access road to Lien Lap Site 

  
National Road 1A at Km600 – Km 651 milestone309, 
asphalted road, width of road 9.5m. Traffic density is 
high during peak hours at intersections of densely 
populated urban area  

National Road 1A at Km652 – Km 754 milestone20 
asphalted road, width of road 11m. Traffic density is high 
during peak hours at intersections of densely populated 
urban area.  

                                                      
309 Source: Transportation Plan of Lien Lap Wind Farm, provided by Client 
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National Road No.920, asphalted road, width of road 
11m. Traffic densitiy is normal  

Ho Chi Minh West Road, asphalted road, width of road 
7m. Traffic density is normal. 

The traffic assessment has been conducted by adding the worst case traffic flows generated during 
construction to the existing traffic flows. This includes delivery of all equipment and materials to project 
site and daily movements of construction personnel. 
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Figure 9.41 Lien Lap Wind Farm Transportation Route  

9.10.3 Impact Assessment 

9.10.3.1 Impact during Construction Phase 

9.10.3.1.1 Potential Impact 
Some potential impacts on traffic identified during the construction activities is presented below 

 Degradation of the public road infrastructure and network due to heavy load vehicle movement 

 Disturbance to local transportation due to an increase of ordinary traffic movement that might cause 
traffic congestion.  

 Increase of Traffic Safety Risks 

9.10.3.1.2 Existing Control 
Some existing controls are proposed in the Traffic Management Plan of Lien Lap Wind farm as follows: 
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 At intersection, junction in national road and at the tollbooth, the Project proponent will collaborate 
with traffic police, district officials where hauling will pass through to allocate traffic staff to guide 
and control traffic movement to ensure traffic safety. 

9.10.3.1.3 Significance of Impact 

9.10.3.1.3.1 Impact on Traffic Density and Road Infrastructure 

Project construction will generate traffic associated with the movement of turbine and transmission line 
component from Hon La Port to the Project site, transport of construction materials and transport of 
workers. According to Feasibility Study Report, the estimated of heavy load vehicle movement (one-
way) is presented in the Table 9.69 below. 

Table 9.69 Estimated Number of Heavy Load Vehicle Movement 

Items Number of heavy haul vehicle 
movement (one-way) 

Wind turbine component (turbine blade, Nacelle, Hub, Tower 
sections) and Transmission line component,  

 36310 

Material (sand, stone, cement, steel) with a total volume of 16,486 
tons311 

2,198312 

Daily Fuel hauling in 15 months 900313 

Water hauling from Khe Sanh town to the Site for 12 turbine 
foundation during construction period 

24314 

Given the transportation period is predicted to occur within 15 months, the average number of vehicle 
movements, including heavy load vehicle and non-heavy load vehicle is estimated 8 turns per day. This 
is equivalent of 4 vehicles arriving on site and leaving site per day. Additionally, due to a small number 
of worker stay outside the worker camp (37 workers), an increase of daily movement of project workers 
compared to ordinary traffic movement is considered negligibly. 

The source of traffic congestion and delays will be the movement of oversized turbine components. 
Heavy trucks will likely move slower than typical vehicle, particularly at bends or intersection. Based on 
the observation from the site survey, it is noted that the Project area is connected with the National 
Road No.9 which is completely asphalted. This road is close to the site which is currently much 
trafficked. Such additional traffic will definitely contribute to existing traffic congestion.  

Regarding road infrastructure, the wind turbine equipment, cranes and its accompanying parts normally 
are transported by super-length and super heavy trucks, which cause potentially damages of road and 
bridge deterioration along the transportation routes. Number of trucks and machineries used for 
transportation is presented in Table 9.69. As mentioned in Section 9.10.2 – Baseline Condition, the 
existing inter-village route from National Road No. 09 to the Project area is covered with red dirt and 
uneven slope. The Project Proponent planned to renovate and expand the existing inter-village route 
and build newly internal road within the Project area for construction of the turbines.  

                                                      
310 Transportation of equipment will be divided into 12 times for 12 turbines, each turbine will need 3 trucks. 
311 Source: Local EPP 
312 The Project will use 10-ton truck for material transportation. 
313 According to PCC1, daily fuel hauling to the Project site is only 02 movements (one-way) (back and forth) per day. 
314 According to PCC1 and Site Visit on November 2020, the water hauling for concrete batching plant for each turbine is 02 
movememts (back and forth) per time for concrete mixing. The water tank truck will be 12m3 per trip. 
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Given good practice and existing/ in-place control measures, Project impacts to traffic density and road 
infrastructure as a result of increased vehicle movement during the construction phase were assessed 
as being Minor significance of Impact. Impact duration was considered as Temporary effect to users of 
this road. Magnitude was assessed as being Small considering the scale of the Project and amounts of 
material and equipment used. Sensitivity Receptor was assessed as Medium given some parts of the 
public roads might be damaged and in the mountainous area, particularly small and narrow road near 
the Project location, affects to local community daily movement. 

Table 9.70 presented the significance of impacts to traffic congestion and road infrastructure as a result 
of increased vehicle movement and transportation of large and heavy equipment during construction. 

Table 9.70 Impact to Traffic Congestion and Road Infrastructure Due to Increased 
Transportation Volume during Construction 

Impact Disturbance to local transportation due to increased heavy load vehicle 
movement during construction 

Impact Nature Negative Positive Neutral 

 The Project will have negative impact 

Impact Type Direct Indirect Induced 

 The impact will be direct on road network and users 

Impact Duration Temporary Short-term Long-term Permanent 

 Entire 15-month construction period 

Impact Extent Local Regional International 

 Traffic impact will occur within the immediate surroundings of the Project site. 

Frequency Intermittent over 15 months of construction period. 

Impact Magnitude Negligible  Small Medium  Large 

Receptor Sensitivity Negligible Low Medium High 

 Local community within town and mountainous area have few alternate roads 
available. The access road is not in good condition, which directly affects to 
households in Tan Tai village living along this existing road. Movements of heavy 
truck traffic also affect public road infrastructure and daily movement of local 
community. The receptor sensitivity is Medium. 

Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered to be Minor. 

9.10.3.1.3.2 Impact on Traffic Safety 

The likelihood of traffic incidents such as crashes or injury increases along with an increase of traffic 
volume, especially the presence of numerous of heavy load vehicle movements during construction 
phase. Additionally, the Project is located in a mountainous area with constant foggy conditions, so 
traffic accidents are likely to occur during the construction phase. 

Given good practice and existing/ in-place control measures, Project impacts to traffic safety as a result 
of increased vehicle movement during the construction phase were assessed as being Minor 
significance of Impact. Impact duration was considered as Short term effect to users of this road. 
Magnitude was assessed as being Medium considering substantially higher truck traffic volumes and 
oversized loads could result in hazards for residents and drivers who are unaccustomed to slow 
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manoeuvring of oversize vehicle. Sensitivity Receptor was assessed as Medium because traffic safety 
risks will include potential property damage and human life.  

Table 9.71 presented the significance of impacts to traffic safety due to increased oversize vehicle 
movement and transportation of large and heavy equipment during construction. 

Table 9.71 Impact to Traffic Safety Due to Increased Transportation Volume during 
Construction 

Impact Increased transportation safety risks 

Impact Nature Negative Positive Neutral 

Project traffic will have a negative impact on traffic safety due to increased traffic 
volume and oversized loads 

Impact Type Direct Indirect Induced 

 The impact will be direct on the road network and users. 

Impact Duration Temporary Short-term Long-term Permanent 

 Entire 15-month construction period 

Impact Extent Local Regional International 

 Traffic impacts will occur within the immediate surroundings of the Project area. 

Frequency Intermittent over 15 months of construction period. 

Impact Magnitude Negligible  Small Medium  Large 

Receptor Sensitivity Negligible Low Medium High 

 Traffic safety risks will include potential property damage and human life.  

Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered to be Moderate 

9.10.3.1.4 Additional Mitigation and Management Measures: 
Prior to the commencement of construction, a detailed Traffic Management Plan (TMP) should be 
developed which will provide details on a range of traffic management measures including the timing 
and routeing of vehicles movements with the purpose of reducing the impact of construction traffic. 
Measures including in TMP should be: 

 Establish and monitor compliance with speed limits to reduce accidents and speed- related injuries; 

 Avoid peak times of day to reduce the risk of accidents; 

 Due to heavy load vehicle movement, some works will be required such as temporary removal of 
some trees; cooperating with local authority and seeking support from local community to expand 
the road for easily movement; 

 Collaborate with local communities and responsible authorities to improve signage, visibility and 
overall safety of roads; 
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 Information boards about traffic safety hazards and emergency contact information to be made 
available at the wind farm site; 

 Ensure that drivers carrying construction machinery and materials are instructed to drive within 
speed limits with careful consideration for village traffic; 

 Coordinate with emergency responders to ensure that appropriate first aid is provided in the event 
of accidents; 

 Establish a proper and accessible grievance mechanism to report concerns about public road 
conditions raised by local communities along the transportation route. The Project will carry out 
immediate investigation when the community submits related complaints; 

 Coordination between the Project proponent and the government agencies for road maintenance 
to identify necessary road repairs during Project construction; and 

 Repair of any damaged road surfaces as needed which caused by the Project-related 
transportation. 

9.10.3.1.5 Residual Impacts  

As a result of implementation of proposed additional measures, the residual impact is considered Minor. 

9.10.3.1.6 Monitoring and Audit 
 Monthly monitoring the implementation of all proposed mitigation measures specified in the Traffic 

Management Plan (TMP) should be conducted (such as specifying speed limits and safe distance 
for vehicles entering the site, using qualified drivers, stopping distracted driving) 

 Bi-weekly road condition monitoring along the transportation route to understand road quality 
during construction phase. 

9.10.3.2 Impact during Operational Phase 
Operational traffic impacts will be associated with emissions from a limited number of vehicles 
accessing the site for maintenance or security purposes, and safety risks or accidents due to the design 
of the road, driving behaviour of company drivers.  

The potential impacts on traffic from operation activities (e.g. WTG operations, inspection and 
maintenance) are considered negligible so no further assessment is needed. However, some following 
measures still need to be implemented, as follows 

 Establish and monitor compliance with defensive driving guideline (e.g. speed limits to reduce 
accidents and speed-related injuries); and 

 The proposed grievance mechanism should be accessible for all villagers to report concerns 
associated with health and safety.  

9.10.3.2.1 Monitoring and Audit 
 Monthly monitoring the implementation of all proposed mitigation measures specified in the Traffic 

Management Plan (TMP) should be conducted (such as specifying speed limits and safe distance 
for vehicles entering the site, using qualified drivers, stopping distracted driving) 

 Regular road condition monitoring of the internal road to understand road quality during operations 
phase. 
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9.11 Environmental Impact Summary 
Following a scoping exercise, this Chapter was focus on interaction between Project activities and 
various resources/receptors that could result in significant impacts. Table 9.72 below presents the 
outcomes of the comprehensive assessment of identified impacts as a result of the various phases of 
the proposed Project and summarise the impacts. 

Table 9.72 Summary of Environmental Impact Assessment 

Impact Description Impact nature Significance of 
Impact 

Residual Impact 

Pre- construction and Construction Phase 

Impact on Air Quality Negative Low Risk/ Medium Risk MInor 

Impact on Noise Negative Moderate Minor 

Impact on water resource competition Negative Minor Minor 

Impact on water quality Negative Moderate Minor 

Soil Compaction and Erosion Negative Moderate Minor 

Soil Contamination Negative Minor Minor 

Impact on Direct Loss of Terrestrial Habitat Negative Moderate Minor 

Impact on Disturbance or Displacement Negative Minor Minor 

Impact on Barrier Creation and Edge Effects Negative Minor/ Moderate Minor 

Impact on Degradation of Habitat Negative Moderate Minor 

Impacts of Project’s activities to Climate 
change 

Negative Not significant Negligible 

Impact on Traffic Density and Road 
Infrastructure 

Negative Minor Minor 

Impact on Traffic Safety Negative Moderate Minor 

Operation phase 

Shadow Flicker Negative Moderate Minor 

Impact on visual amenity Negative Negligible/ Minor/ 
Moderate 

Minor 

Impact on Noise Negative Minor Negligible 

Soil Contamination Negative Moderate Minor 

Impact on EMF Negative Minor Negligible 

Impact on Bird Mortality  Negative Minor Minor 

Impact on Bat Mortality Negative Minor Minor 

Impacts of Climate change to the Project Negative Moderate Minor 
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10. SOCIAL IMPACT ASSESSMENT 

This chapter presents the assessment of socio-economic impacts resulting from the pre-construction, 
construction and operation of the Lien Lap Wind Power Project. The assessments are based on the 
impact assessment methodology detailed in Chapter 4 and the social baseline data presented in 
Chapter 8. 

This chapter aims to: 

 Define the scope of the social impact assessment, including area of influence and receptors 
considered; 

 Present the potential social impacts associated with the pre-construction, construction and 
operation activities of the Project; 

 Identify existing controls to the potential impacts, which the Project Owner has already developed 
and implemented; and 

 Identify appropriate management and mitigation measures and corresponding monitoring that can 
be implemented by the Project Owner. 

10.1 Scope of Assessment 
Based on the scoping outcomes from Chapter 5, the Area of Influence for social impacts to community 
is defined in Figure 10.1. Project development activities causing the potential impacts to stakeholders 
who are identified as receptors of the impacts are summarised in Table 10.1. In each section, the 
Project’s area of influence for a specific resource or receptor is described in the context of the identified 
impacts. 

 

Figure 10.1 Area of Influence of Social Impact
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Table 10.1 Summary of Potential Impacts, Receptors and Area of Influence 

Project Activities Potential Impacts Receptors Areas of Influence 

Pre-construction Phase 

■ Land acquisition 

■ Site clearance 

■ Economic displacement and loss of livelihoods 

■ Loss of land and access to land owned by local people and Indigenous 
Peoples 

■ Loss or relocation of assets on land  

■ Change of land use 

■ Loss of/Impact on livelihood associated with loss of land resulting in full or 
partial loss of income 

■ Male and female land users 
who will have their 
production land acquired by 
the Projects; 

■ Local agriculture and forest 
farmers whose livelihoods 
are dependent on the land 
area to be acquired by the 
Projects; 

■ Bu, Tan Tai and Tan 
Thuan villages of Tan Lap 
commune, and Tan Hao 
village of Tan Lien 
commune; Residential 
Group 7, Khe Sanh Town 
and Tan Vinh Village, 
Huong Tan commune 

■ Land preparation (site 
clearance, excavation 
and levelling), fencing, 
and civil works 

■ Potential disturbances to the nearby agriculture activities  

■ General disturbances from dust, noise and vibration  

■ Nearby land users who have 
land adjacent to Project area 

■ Bu, Tan Tai and Tan 
Thuan villages of Tan Lap 
commune, and Tan Hao 
village of Tan Lien 
commune 

Construction Phase 

■ Equipment and material 
transport and supply 

■ Construction of  turbine 
foundations, 
transmission line pylons, 
internal road, auxiliary 
works and turbine 
installation 

■ General disturbances and tensions with local communities: 

- General disturbances caused by construction activities producing dust, 
waste and wastewater 

- Temporary occupation of farming land during construction of 
transmission line and substation 

- Tension with local community linked to issues of cultural conflict between 
local people and migrant workers 

- Tensions among different stakeholder groups due to unequal distribution 
of benefits and impacts 

■ Local farmers who have 
land along the transmission 
lines 

■ Local communities nearby 
Project sites 

■ Local authorities at 
commune/district levels 

■ Tan Lap and Tan Lien 
commune 

■ Surrounding communes 
in Huong Hoa district 
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Project Activities Potential Impacts Receptors Areas of Influence 

■ Wastes, emissions and 
discharges generation, 
handling and disposal 

■ Operation of associated 
facilities such as the 
concrete batching plant 

■ Construction water 
usage 

■ Workforce Presence 

■ Potential burdens on local infrastructure and public services (health care, 
food and commodities, road, electricity supply, water supply and waste 
collection) 

Potential benefits from local recruitment and local procurement: 

■ Increased local employment and revenue; 

■ Income from compensation payment for households with land acquisition; 

■ Temporary direct employment for the Project and induced employment 
opportunities by local suppliers; 

■ Improved local infrastructure thanks to renovation for Project’s access 
road; and 

■ Support to community through community development program of the 
Project. 

■ Local authorities at 
commune/district level 

■ Local economy, local 
businesses 

■ Affected households 

■ Local communities 

■ Local contractors/suppliers 

■ Tan Lap and Tan Lien 
commune 

■ Huong Hoa district 

■ Quang Tri province  

Community health, safety and security: 

■ Health impacts associated with dust, waste management, noise generated 
from construction activities; 

■ Potential increase in the transmission of communicable diseases;  

■ Increased incidence of traffic accidents from construction vehicles traffic 
and commuting; and 

■ Security related impacts or concerns. 

■ Local communities nearby 
Project sites, including 
women groups 

■ Local communities residing/ 
commuting along the 
transportation routes  

■ Tan Lap and Tan Lien 
commune 

■ Surrounding communes 
in Huong Hoa district 

Cultural Heritage of Indigenous Peoples 

■ Potential disturbance to cultural heritage (physical cultural heritage and 
intangible cultural heritage) values related to the Van Kieu peoples (the 
Sacred Forests) if any future activities of the Project affects those areas 

■ Cultural heritage values  ■ Tan Lap and Tan Lien 
commune 

Commissioning and Operation phase 

■ Workforce Presence 

■ WTG Operation 

Economy and Livelihood: 

■ Increased local revenue and employment;  

■ Local communities and 
suppliers 

■ Tan Lap and Tan Lien 
commune  
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Project Activities Potential Impacts Receptors Areas of Influence 

■ Improved local small and medium businesses and skills; improved local; 
infrastructure (access road, school and clinics); 

■ Support to local community development plans; and 

■ Create landscapes that might attract tourism to the area. 

■ Local authorities 

■ Vietnam Electricity 
Corporate (EVN) 

■ Huong Hoa District, 
Quang Tri Province 

■ WTG Inspection and 
Maintenance 

■ Waste, emissions and 
discharge generation, 
handling and disposal 

General disturbances to local communities: 

■ Impacts from operation noise of turbines and transformers; and 

■ Impacts from shadow flicker 

■ Local communities  ■ Tan Lap and Tan Lien 
commune 

■ Villages affected by 
shadow flcker: Bu, Tan 
Thuan, Tan Tai, Tan Son, 
Tan Hao, Tan Hoa, Hiep 
Hoa. 

■ Unplanned Events 

■ Leakage and spill 
incidents 

■ Fire and explosion 

■ Vehicle accident 

■ Blade throw 

■ Transmission line 
snapping 

■ Natural hazards (flood 
and landslide) 

■ Community health 

■ Community safety and security 

■ Environmental Quality 

■ Local communities ■ Tan Lap and Tan Lien 
commune 
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10.2 Impacts on Economic Displacement and Loss of Livelihoods 

10.2.1 Summary of Project’s Land Use 
Lien Lap Wind Power Project is located in the Tan Lap and Tan Lien communes, Huong Hoa District. 
Scope of land use for the project components required different methods of land transactions as 
following: 

Land Acquisition following the Government-Led Process 

As confirmed by the Project Owner and People’s Committee of Huong Hoa District, 26.04 ha of land 
has been acquired for the Project’s development, among which 11.64 ha for fixed-term land use 
(turbines ground, footprint of the 35kV overhead transmission line, internal road system), and 14.4 ha 
for temporary land use (laydown area and crane installation sites). Construction of the mentioned 
components has involved acquisition of production forest and agricultural land from 02 organizations 
(Tan Lap Commune and Tan Lien Commune PCs) and 66 households and individuals from Bu, Tan 
Thuan, Tan Tai villages of Tan Lap commune and Tan Hao village of Tan Lien commune. No physical 
displacement is triggered. 

Land acquisition for the 26.04 ha follows a government-led process. The Project got approval for land 
acquisition activities from Quang Tri Province’s People Council on 15 March 2019 under document No. 
63/HĐND-KTNS. Based on the approval, Quang Tri Province People’s Committee approved the land 
use master plan of Huong Hoa District in 2019 that included 48 ha (480,000 m2) for the Lien Lap Wind 
Farm Project under the Decision No. 1061/QD-UBND, 10 May 2019. Huong Hoa District People’s 
Committee (PC) is responsible for the land acquisition process. The Management Board of Construction 
Investment Projects and Land Fund Development of Huong Hoa District (hereinafter as “Huong Hoa 
LFDC”) has taken the lead and coordinated with the Project Owner, PCs of Tan Lien and Tan Lap 
communes to implement the Compensation, Support and Resettlement (CSR) process. In this case, 
affected persons or communities do not have the right to refuse land acquisition or restrictions on land 
use. Hence, those households are considered to be impacted by involuntary resettlement as defined in 
ADB SPS Safeguard Requirements (SR) 2 on Involuntary Resettlement. 

Renting Land from Local Users 

About 12.67 ha of land in Tan Lap and Tan Lien communes are rented for batching plants, worker 
camps, and spoil disposal sites during the construction phase. This assessment confirms that land 
transactions were negotiated at the willingness of the land owners, ADB SPS SR 2 on Involuntary 
Resettlement is not triggered for households affected by those Project components. 

Negotiated Settlements 

About 9,407 m2 was bought from a land user in Cua village, Huong Tan Commune, Huong Hoa District 
in August 2020 to build the operation house for the construction and operation phase of Lien Lap, Phong 
Huy, and Phong Nguyen Wind Farm projects. This transaction was negotiated on the willing-buyer-
willing-seller basis, therefore, ADB SPS SR 2 on Involuntary Resettlement is not triggered. 

In addition, as discussed in Section 1.2, the existing inter-village road (1,018m) in Tan Lap commune 
will be expanded as per the commune’s New Rural Development Program and at the same time, serve 
as access road for Lien Lap Project during its construction phase. The road expansion required 1 ha of 
agriculture land from 31 households (29 households after removing duplications) in Tan Thuan village, 
Tan Lap commune. Following the commune’s development plan, the households having land alongside 
the road were consulted and encouraged to donate their land for road expansion, meanwhile, PCC1 
was proposed to provide financial support, i.e the compensation and supports in cash for the affected 
households. The amount of compensation and support was calculated based on the IoL and DMS 
results from Huong Hoa LFDC and negotiation with affected households. It is noted that the access 
road is considered the Project’s ancillary facility. As such, although land acquisition for this part is 
through negotiated settlements, it is likely that expropriation process would have resulted upon the 
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failure of negotiation. Hence, land acquisition for the access road triggered involuntary resettlement as 
per definition in ADB SPS SR 2. 

Table 10.2 Land Use Area for Lien Lap Project 

S/N Project Components Area (ha) 

Total Production 
Forest land 

Agricultural 
land 

Bare land 
(Protection 

Forest) 

Fixed-term land acquisition area (1+2) 26.04 15.0 11.002 0.038 

1 Fixed-term land use 11.64 4.5 7.102 0.038 

1.1 Turbine foundation 1.8 1.2 0.6  

1.2 TL 35KV tower 0.6 - 0.562 0.038315 

1.3 Internal road system 9.24 3.3 5.94  

2 Temporary land use 14.4 10.5 3.9  

2.1 Laydown area and Crane installation area 14.4 10.5 3.9  

Rental land     

1 Batching plant 0.9 0 0.9  

2 Worker camp during construction 0.6 0 0.6  

3 Spoil disposal site 11.14 0 11.14  

Negotiated land transaction     

1 Access road 1.0  1.0  

2 Operation house 0.94 NA NA NA 

The land acquisition process for the 35kV overhead transmission line of the Project, which comprises 
of 61 power poles (46 pylons located within and 15 pylons outside the project’s boundaries), has not 
completed yet. Land acquisition has been completed for 46 poles within project’s boundaries while yet 
to commence for the remaining 15 poles outside the Project’s boundaries. The Project has confirmed 
that routing design is being conducted with the following principles for 15 power poles outside the 
Project’s boundaries: 

 No relocation of houses or shelters; 

 Minimum acquisition of cultivation land; 

 Avoidance of routing the transmission lines in front of houses when passing through residential 
areas; and 

 No construction that cause economic or physical displacement will occur until compensation is all 
completed. 

Through ERM’s observation while making a transect walk throughout the area planned for the 
transmission line, the area is prominently bare land or occupied with perennial trees.  

Based on the current Inventory of Land, apart from 263.9 m2 of acquired land under the management 
of PFMB, there will be at least eight (8) household with land acquired for the construction of the 
remaining 15 poles outside the Project’s boundaries, including three (3) households in Residential Area 
7 of Khe Sanh Town with the acquired area of 240.1 m2 and five (5) households in Tan Vinh village, 
                                                      
315 There are five 35kV tower footings insider the protection forest area 
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Huong Tan commune with the toal acquired land of 428.5 m2. The total land acquired for the 
construction of the transmission line and number of affected households will be finalized upon 
completion of the inventory of land. The land acquisition for this Project component will be following the 
Government-led process. The Livelihood Restoration and Ethnic Minority Development Plan will be 
updated when the land acquisition decisions are made or prior to commencing any clearing and 
construction activities. The current household land data suggest that all of the economically displaced 
households have the land acquired less than 10% of their total cultivation land.  

It is noted that Lien Lap Project will be connected to the 110kV overhead transmission line from 110kv 
Huong Tan substation to the Lao Bao substation, in order to connect to the national power transmission 
grid. The 110kV transmission line will be constructed by Project Owner of Huong Tan Wind Farm 
project. The land acquisition, compensation and support for the Project Affected People (PAP) within 
the safety corridor of the 110kV transmission line was conducted by the Government and reportedly 
completed at time of ERM’s site visit in May 2020. The land acquisition for this Project component will 
be following the Government-led process as was done for Lien Lap and it is likely that same 
compensation eligibility and valuation and compensation principles from Batches 1 and 2 will apply. 

Current land use classification for the Project is illustrated in Figure 10.2 below: 

 

Figure 10.2 Land Use Classification and Location of Affected Households 

Summary of the CSR steps for this Project including short description and status at the time of reporting 
is presented in Table 10.3 below: 
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Table 10.3 Summary of the CSR process for Lien Lap Wind Farm Project as of November 
2020 

Steps Brief Description Status 

Step 1 - Issue 
Land Acquisition 
Notification 

On 11 Feb 2020, Huong Hoa District PC issued Notification No. 16/TB-
UBND dated 11 Feb 2020 to notify about the plan for recovering about 
47.8 ha of land in Tan Lien and Tan Lap communes, Huong Hoa District. 
The letter was posted publicly in the commune’s PC offices and village 
cultural houses of affected villages. 

02 separate public meetings were held in Tan Lap and Tan Lien 
communes on 18 Mar 2020 for information disclosure to affected 
households. 

Completed 

Step 2 – 
Conduct 
Inventory of Loss 
(IoL) and 
Detailed 
Measurement 
Survey (DMS) 
for affected HHs 

During the period from 20 Mar to mid-Apr 2020, Huong Hoa LFDC 
conducted detailed measurement and inventory of land and properties on 
land of the affected households. The inventory was conducted under the 
presence of LFDC, commune PC representatives, village heads and HH’s 
representative(s). Inventory and measurement results were read out to the 
AHs for agreement and signature. As reported by the Huong Hoa LFDC, 
there is no grievance received relating to the DMS result. 

It is noted that the IoL and DMS process covered all households who were 
potentially to be affected by all Project components, including the access 
road.  

The eligibility cut-off date of land acquisition for the main project 
components was 10 April 2020. 

Completed 

Step 3: 
Development of 
the Detailed 
CSR Plans 

Compensation and support amount was calculated based on the specific 
land price for land acquisition for Lien Lap Project, and prices of assets on 
land including housing, infrastructure and trees promulgated by Quang Tri 
Province. 

Completed 

Step 4: 
Consultation of 
the draft Detailed 
CSR Plans with 
affected 
households 

From 10 to 22 April 2020, disclosure of draft Detailed CSR plans for 
affected households were conducted through posting publicly at the 
affected communes' PC offices and village cultural houses. Feedbacks 
from affected households were gathered and documented in writing. 

Completed 

Step 5: Appraisal 
of the Detailed 
CSR Plans 

On 27 April 2020, Huong Hoa LFDC held an internal meeting for appraisal 
of the Detailed CSR plans, based on DMS results, feedbacks from 
affected households under Step 4, confirmation of the commune-level 
PCs with regards to current land use status. 

Completed 

Step 6: Approval 
of Land 
Acquisition 
Decisions and 
Final CSR Plans 

Based on the appraisal of Huong Hoa LFDC, on 29 April 2020, Huong 
Hoa District PC issued Decision No. 848/QD-UBND to acquire 26.04 ha of 
land from organization, households and individuals; and Decision No. 
837/QD-UBND approving for Final CSR Plans for the 1st batch land 
acquisition for 83 households and individuals316 (66 affected households 
after removing duplications). 

As informed by the Project Owner, Batch 2 of the land acquisition was 
supposed to cover 31 households (29 households after removing 

Completed 

                                                      
316 Decision No. 837/QD-UBND by Huong Hoa District PC counted 85 names of households, however, due to typo mistakes, 
only 83 names were listed. 
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Steps Brief Description Status 

duplication) who were affected by access road. As explained earlier, land 
recovery for this section was mainly based on households’ acceptance to 
donate land for Tan Lap commune’s development, and compensation was 
paid based on negotiation, no land acquisition decision and no final CSR 
plan was issued for the 29 households. 

Step 7: 
Implementation 
of Compensation 
and Assistance 
Payment 

First payment event for affected households in Tan Lap commune was 
conducted on 5 May 2020. Based on review of the payment receipt 
signature sheet provided by the Project Owner on 10 July 2020, 60 out of 
the 83 affected households have received payment. This is also confirmed 
by the village heads of the three affected villages (via phone call end of 
July 2020) that majority of affected households have received payment. At 
time of ERM
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acquired land of all affected households are less than 10% of their total cultivation land. One household 
is Van Kieu ethnic minority. 

10.2.2 Potential Impacts 
Potential impacts due to the land acquisition activities for the Project include: 

 Economic displacement: loss of land and access to production land, resulting in loss of access, 
livelihood and income to the land users; 

 Dissatisfaction towards the compensation price; 

 Social/ cultural tension from the unequal compensation between the affected households, 
especially among the Indigenous Peoples; 

The sections below will mainly discuss the economic displacement impacts, while the later will be 
discussed further in Section 10.8. 

Livelihood impacts 

Currently, land at the Project site area are mainly utilized for agricultural production, including annual 
crops (coffee, cassava, rice, and banana) and perennial crops (acacia). The land acquisition would 
potentially impact to their future livelihood and income from agriculture production, which is considered 
the main occupation of the affected households. 

Among the 92 affected households, there are 58 Kinh households and 34 Van Kieu households. 100% 
of the Van Kieu households reside in Bu village of Tan Lap commune while majority of the Kinh 
households reside in the Tan Thuan village (Tan Lap commune) and Tan Hao village (Tan Lien 
commune). Total number of households losing 10% or more production land is 22 households with 120 
people. By ethnicity, 17 households with 89 persons are Kinh and 5 households with 31 persons are 
Van Kieu. 

Table 10.4 Summary of Project’s Affected Households 

 Total Kinh Van Kieu 

No. of Affected Households (wind farm and access road) 92 58 34 

No. of households losing 10% or more production land 22 17 5 

No. of household members losing 10% or more production land 120 89 31 

Number of interviewed AHs 81 49 32 

Average monthly income per households (VND) 9,114,689 12,947,593 3,365,333 

Average monthly income per capita (VND) 1,979,646 2,827,252  708,237  

Average annual household income (VND) 109,376,267 155,371,111  40,384,000  

Average annual household income from agriculture (VND) 30,022,667 34,302,222  23,603,333  

Agriculture’s contribution to household income 24.7% 22.1% 58.4% 

Source: ERM socio-economic survey, May 2020 

As shown in Table 10.4, the average monthly household income of the 81 surveyed affected households 
is VND 9,114,689 and the average monthly income per capita is VND 1,979,646. This is almost 
equivalent to the average income per household and per capita in the affected villages as mentioned in 
Section 8.7.4.1.1. The average monthly incomes per household and per capita of the surveyed Kinh 
group are almost four times more than those of the surveyed Van Kieu group. Agriculture production 
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contributes to approximately 24.7% the household income on average. This is a predominant income 
source for the surveyed Van Kieu households where annual agriculture production accounts for 58.4% 
of the average annual household income. Survey data also reveals that majority of AHs rely on more 
than one livelihood, and combination of land-based work (farmers) and wage-based work (day 
labourers) is the most common type with 46% of the surveyed households. 

Agriculture production is assessed as not productive on the acquired land. Rice is mainly cultivated in 
Bu village with one or twice crops per year and mainly for domestic use, while other crops and animal 
husbandry products are for sale, mainly within the local area. Animal husbandry (mostly cows, 
buffaloes, chickens, ducks, pigs, and goats) helps surveyed households secure their domestic foods or 
expand their household income. However, no rice land was recovered by the Project. 

Banana is the main crop in Bu and Tan Thuan villages which brings a stable production, but does not 
require much labour investment. According to the survey results with affected households, net income 
from banana commodities ranges from 2 - 150 million VND per household, while net income from 
cassava ranges from 2 – 18 million VND per year. Acacia and coffee are the main perennial crops. 
Coffee is the popular perennial crop for most of villagers in Bu village, which bring incomes from two to 
45 million VND in 2019. It is noted that the coffee price has dropped drastically in recent years, which 
negatively affected the income from agriculture among coffee farmers. One hectare of acacia has about 
4,000 trees with 1-1.5 metres spacing between trees and brings an income of 165 million VND for five 
years of planting. 

The above arguments indicate that although land-based livelihood (cultivation and husbandry) is 
considered as the main type of livelihood with 65.5% of surveyed working people engaging in 
agriculture, income from agriculture production is not high, and loss of income from losing land is not 
very significant. However, due to the agriculture practice in rural area, loss of production land is still 
perceived as a big issue for the farmers. Specifically, survey result revealed that 45.6% of the 
respondents thought that the Project would cause no or insignificant impacts to their livelihoods. 38.5% 
evaluated the Project impacts to their livelihoods as minimal, and 15.7% found the impact of land 
acquisition as significant. This condition may cause them to change their livelihoods. 

When asked to share about their plan to adapt to the loss of production land, majority of the respondents 
wanted to maintain their current livelihood by further investing in forestation, aquaculture, and animal 
husbandry. Meanwhile, one farming household in Tan Hao village (14.3%) wanted to set up their own 
business and they has prepared for this livelihood change by investing in a small truck. 

In response to question about the plan to use their compensation money, affected households indicated 
that the compensation money would allow them to improve their livelihood and r ennce their living 
standards if an effective plan to use their cash is made to buy land (FGD, agriculture group, Van Kieu 
ethnic group, Bu village, 8th May 2020). Paying the remaining debts is the first priority plan among the 
land affected households after receiving compensation (34.3%). It is followed by purchasing new 
cultivation land (30%), investing in animal husbandry, house renovation. Other plans to use the 
compensation money include investing in education for their children, investing in new business and 
keeping the money for savings. 

Twenty-four out of the 81 surveyed affected households (29.6%) are identified as vulnerable. Among 
whom, ten households (41.7%) are classified as near-poor and that is the main category. Six Van Kieu 
households have illiterate bread-winners (25%) and other six households are classified as poor (25%). 
Households with physically and mentally disabled members number five and two households 
respectively (20.8% and 8.3%). One Kinh household (4.2%) is categorized as female-headed and 
another Kinh household (4.2%) is recognised as a vulnerable household with an elderly person from 
the age of 80 without social allowance or insurance. 

Affected People’s perceptions regarding Compensation Payment 

All payments for the acquired land was paid in cash. Based on review of the CSR plans and payment 
receipts for 92 households, cash amount received by the households ranged from 2.5 million VND to 
770 million VND each household. Among which, 48 households received less than 50 million VND, 31 
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households received from 50 – 200 million VND and 13 households received more than 200 million 
VND. Total compensation for the 92 AHs was reported to be 8,646,962,277 VND. As confirmed by the 
Project Owner and local authorities, as of November 2020, majority of affected households have 
received payment. Only one household yet to receive compensation due to disagreement with the 
compensation price. 

During the site visit in December 2020, ERM team has enaged with the initial eight (8) households with 
land acquired for the construction of the remaining 15 poles of the 35 kV transmission line outside the 
Project’s boundaries. In case of land acquisition, appropriate land compensation is considered to be  
important for restoring their livelihood, as shared by the households: 

The land value will be decreased if it is crossed by the Project transmission 
lines. In case of Project impacts on cultivation land, we want to be satisfactorily 
compensated for land and crops affected (LL113, male respondent, 50 years 
old, Tan Vinh village, Huong Tan commune, 13th December 2020).  

We are afraid of not receiving appropriate compensation for land affected by 
transmission lines. Our land is located on the front of the road so we do not 
want our land to be affected by the transmission lines. The land value may be 
decreased when being sold in the future (LL114, female respondent, 44 years 
old, Tan Vinh village, Huong Tan commune, 13th December 2020). 

Our production activities or building works may be limited by height for the 
safe corridor of the Project electricity transmission lines (LL112, male 
respondent, 55 years old, Residential Cluster 7, Khe Sanh town, 13th 
December 2020). 

Their concerns and the Project’s responses are presented in Table 10.5. 

Table 10.5 Percieved Impacts by Households with Land Acquisition for 35 kV 
Transmission Line and Mitigation Measures Committed by the Project 

No Percieved Impacts by Households Mitigation Measures Committed by the Project 

1 Based on the basic design, the ROW of the 35 
kV traverses through the front-side of houses 
and or land plots which may causes land use 
restrictions (the houses could not be built for 
higher or with more floors, land value of the plots 
would be reduced due to the ROW of a 
transmission line in the front-side). 

Project Owner will adjust the alignment (route) of the 
35 kV TL’s ROW during detailed design stage in 
consultations with the affected households and 
communities. 

2 Compensation will be provided satisfactorily to 
the affected households 

 Compensation will be provided satisfactorily to the 
affected households. 

 Compensation for affected crops by temporary 
impact during construction must be = Yield of the 
crop per a m2   x   affected land area (m2)   x 
affected harvesting seasons (time period of 
impact)   x market cost of the crop for a kg. 

 Yield of crop: Average yield of a harvesting 
season (kg) of recent three successive seasons 

10.2.3 Existing Controls 
According to the legal entitlement applied for this Project, affected households will receive the 
compensation payment and different types of support (e.g. job transition support, life stabilization 
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support, job recruitment assistance) in cash. There is no other compensation or supporting method to 
be applied to assist affected households. 

10.2.4 Significance of Impacts 
As discussed above, up to November 2020, a total of 92 households have been identified as 
economically displaced by the Lien Lap Project. In which, the number of households losing 10% or 
more production land is 22 households with 120 people. As for the initial eight (8) households (with one 
Van Kieu household) with land acquired for the construction of the remaining 15 poles outside the 
Project’s boundaries, based on the current design with required land acquisition and household land 
data collected during our engagement with potentially land acquired households in the ERM’s site visit 
in December 2020, it is confimed that all households are economically displaced and acquired land of 
all affected households are less than 10% of their total cultivation land. Given the small contribution of 
income from agriculture production into their household income, and effectiveness of the acquired land, 
the impact magnitude is assessed as Medium. 

The land acquisition has impacted the traditional livelihood which categorised as subsistence farming 
for food security, especially among the Van Kieu ethnic minority in Bu village (Refer to Section 10.8 for 
detail discussion for impacts of land acquisition to Indigenous Peoples). However, a small percentage 
of the surveyed AHs perceived the impacts on land acquisition as significant. Many affected households 
also expected that the compensation money would allow them invest in more effective cultivation. 
Although there are dissatisfaction towards land compensation value, majority of affected household 
already received the payment. Therefore, the receptors’ vulnerability is assessed as Medium. 

Including the initially identified affected household for the land acquisition of transmission towers outside 
the project boundary, as of January 2021, land acquisition impacts are summarized below: 

 Total number of affected households: 100 households (505 persons) of which 34 households (186 
persons) are Van Kieu 

 Number of affected households losing 10% or more: 22 households (120 persons) of which 5 
households (31 persons) are Van Kieu 

 Number of vulnerable households: 24 households (136 persons) of which 18 households (105 
persons) are Van Kieu 

From the above discussion, the impact of economic displacement and loss of livelihood is evaluated as 
being Moderate. 

Table 10.6 Economic Displacement and Loss of Livelihood 

Impact Description Economic Displacement and Loss of Livelihood 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.2.5 Additional Mitigation and Management Measures 
As the potential impact is identified as Moderate significance for economic displacement and livelihood, 
the bellowing additional mitigation measures will be implemented:  



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 533 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

SOCIAL IMPACT ASSESSMENT 

■ Conducted a Land Acquisition Audit (LAA) including a Full Replacement Cost Assessment to 
identify the gaps between the government-led process, the Project’s practice and ADB 
requirements on land acquisition and resettlement. Specific actions to minimize the gaps in 
providing appropriate compensation should be recommended and implemented, including 
monitoring the final CSR plans and land acquisition decisions to the construction of the remaining 
15 towers outside the Project’s boundaries of the 35kV overhead transmission line. 

 Develop and implement a Livelihood Restoration Plan (LRP) to support the economically displaced 
households in restoring their livelihoods at least equal to similar level of livelihood condition before 
land acquisition. The LRP should take the women, poor, and other vulnerable groups into account 
to ensure improvement of their standards of living to at least national minimum standards, they are 
not overlooked during Project implementation and left worse off. The document could be developed 
together with the EMDP as recommended in Section 10.8 below into a comprehensive Livelihood 
Restoration and Ethnic Minority Development Plan (hereafter referred as LREMDP) to serve as a 
complete guidance for the Project Owner in terms of community development actions. The 
LREMDP includes gender analysis, gender responsive measures (see further Section 10.9.4), and 
women-led development programs. The management plans should be ready prior to ADB 
Management’s approval for this Project lending. An update or addendum to the LREMDP covering 
the land requirements for the 15 towers to be prepared, disclosed to affected people and submitted 
prior to land take; 

 A Stakeholder Engagement Plan (SEP) was developed to ensure effective Project information 
disclosure and communication with affected households as well as relevant government 
stakeholder.  

 The SEP includes a Grievance Mechanism to support the local authorities in receiving and 
addressing land acquisition-related grievances. The grievance mechanism should be disclosed to 
all affected communities so that they must be aware of the procedure, submission channels, and 
responsible person from the Project owner. 

 Assist the local community via a Community Development Plan (CDP) focusing on affected 
communities to ensure that local communities can benefit from the project. Potential gender 
responsive programs/projects, such as women’s economic development or gender equality and 
domestic violence, should be developed and implemented as part of the CDP. CDP will include 
community based development initiatives and programs to support the local communities where 
the project is located. A CDP would be implemented throughout the Project life and through a CDP, 
the Project can listen to concerns of the local people and thus build a relationship between the 
Project and the surrounding communities. CDP is in the process of development to date. The 
suggested budget is under the Project Owner review to at least meet the needs of the local wider 
community. It is important that CDP budgets are committed on steady and multi-year timeframes, 
which reflects changing business needs and drivers for community development at various stages 
of the business or project cycle.  

10.2.6 Residual Impacts 
As a result of the implementation of the proposed measures, the economic displacement and loss of 
livelihood impacts will be reduced to Minor. 

10.2.7 Monitoring and Audit 
 Comply with the monitoring and evaluation framework proposed in the LAA, LREMDP and CDP 

during the implementation of these plans; 

 Engage a third party to undertake a mid-program and completion audit of livelihood restoration 
measures to determine if the livelihoods of displaced people are restored and sustained, and that 
no further interventions are considered necessary. 
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10.3 Disturbance to Agricultural Production  

10.3.1 Potential Impacts 
A major concern raised by the local authority and local community during the social survey is that the 
Project activities, particularly during the land clearing and construction of all Project’s component 
(tentatively 15 months), are anticipated to cause soil erosion around the turbine locations in rainy 
season. According to the environment baseline, Huong Hoa is one of the districts with highest rainfall 
in Quang Tri province. Rainy season with maximum rainfalls usually occur between August and 
November, which distribute to over 70% of the annual rainfall. In rainy season, there might be high 
rainfall events that cause flash flood. The Project area is mostly mountainous terrain, has an elevation 
from 150 – 1000 m, and slope from 20 – 30° (steep slope). As such, the water runoff with sediment 
would cause the accumulation of sediment and disturbance to the adjacent production land including 
acacia, paddy field, banana, and coffee plantations located adjacent to the turbines and the Project’s 
Site. 

Similarly, there has been a concern from local authority and communities regarding the same problem 
during the operation phase leading to disruption of agricultural production around the Project’s facilities 
(i.e. turbines, Project’s Site Office and other related facilities such as access roads).  

10.3.2 Existing Controls 
The local EPP provides some mitigation measures such as:  

 Conduct land clearance and construction in the first survey;  

 Cover the construction area during heavy rainfall events; 

 Concrete the storm water drainage system;  

 In case of any damage happens, compensation would be paid to the affected people in cash (by 
the EPC). Standard for compensation will follow the Vietnamese civil law and based on negotiation 
between EPC and the land users. If related community grievance submit to the Project, it will be 
solved in accordance with the procedure described in SEP; and 

 Prepare emergency response plan for flash flood events. 

Besides, as reported by Project’s representatives, some affected households requested to have their 
whole land plot to be acquired instead of a small piece in the middle of their land to avoid such 
disturbance on the remaining agriculture production. The request was considered by the local authority 
on a case-by-case basis. 

10.3.3 Significance of Impacts 
According to Chapter 9 on Soil Impact Assessment, the impacts from soil erosion and soil contamination 
were assessed as of Minor significance. In addition, given the area of agriculture production land 
surrounding the Project’s facilities is small in comparison with other types of land (see Figure 10.2), the 
impact magnitude is relatively Small. Although it is unlikely that the Project will have significant impact 
to the community incomes generated from agriculture production, the sensitivity of the receptors is 
assessed as Medium due to perceived concerns from local farmers surrounding the project site. As 
such, the disruption significance caused by the construction activity is assessed as Minor.  

Table 10.7 Disturbance to Agriculture Production due to Construction and Operation 
Activities 

Impact Description Disturbance to Agriculture Production due to Construction and Operation 
Activities 

Impact Nature Positive Neutral Negative 
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Impact Description Disturbance to Agriculture Production due to Construction and Operation 
Activities 

Impact Type Induced  Indirect Direct 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency Intermittent (rainy seasons) during the construction and operation phase 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.3.4 Additional Mitigation and Management Measures 
Although the assessment in this IESE results that the impact is Minor, the Project is still expected to 
implement the following measures in addition to the measures provided in the local EPP report as listed 
above to manage the impacts within this Minor. These include: 

 The Project Owner should provide and communicate detailed information about the Project’s plan 
and schedule particularly related to land clearing and construction to the community with a special 
attention to farmers nearby the project locations. Gender and IP sensitive communication 
approaches should be taken into account;  

 The Project’s plan and schedule particularly related to land clearing and construction should avoid 
the rainy season and paddy rice harvesting season (i.e. according to local authority and local 
community, the paddy rice harvesting season is from September to February of the next year);  

 The Project Owner should establish a grievance mechanism that is understood by and accessible 
for all villagers. The mechanism will be simple, efficient, timely and consultative; and 

 Should any incident occurs and causes damage to the surrounding agriculture production, ensure 
that such incident should be investigated to determine Project’s responsibilities and compensation 
amount if necessary. Standard for compensation will follow the Vietnamese civil law and based on 
negotiation between EPC and the land users. If related community grievance submit to the Project, 
it will be solved in accordance with the procedure described in SEP. 

During the site visit in December 2020, soil erosion was raised by the local villagers. Soil from 
excavation activities, especially during the last storms and heavy rains, have eroded to the farm land of 
the households. The Project has committed that: 

 Project Owner will closely monitor the temporary impacts on land of villagers during construction. 

 Construction contractors must restore the soil to the quality as before being affected to return to 
the households.The Project will request construction contractors to prepare and implement the 
suitable construction methods to mitigate the impacts on land of villagers during construction of 
access roads. 

 Villagers can inform the Project Owner on the impacts to the phone numbers that are indicated in 
the provided booklet. 

 Compensation will be provided satisfactorily to the affected households. 

 Compensation for affected crops by temporary impact during construction must be = Yield of the 
crop per a m2   x   affected land area (m2)   x affected harvesting seasons (time period of impact)   
x market cost of the crop for a kg. Yield of crop: Average yield of a harvesting season (kg) of recent 
three successive seasons 
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10.3.5 Residual Impacts 
As a result of the implementation of the proposed measures, the impact on the disturbance to agriculture 
activities during construction and operation phases will be maintained as Negligible. 

10.3.6 Monitoring and Audit 
The following monitoring activities are recommended: 

 Ongoing monitoring and periodical audit are required to check if the above mitigation measures are 
implemented. 

 Comply with the monitoring and evaluation framework proposed in relevant management plans 
(i.e. SEP, spoil disposal management plan, soil and erosion management plan) during the 
implementation of these plans 

10.4 Impacts on Community Health, Safety and Security during Construction 

10.4.1 Potential Impacts 
General construction activities of an onshore wind project include the land preparation and civil work, 
transportation of materials and workers, construction and installation of turbines, and construction of 
associated facilities including the access road, and transmission line. These activities are likely to 
generate noise, dust, and risk to community’s traffic safety. 

Health issues as result of noise, dust and vibration 

The main sources of noise and vibration in the construction phase are transportation, mobilisation of 
construction material and operation of heavy machineries during the construction process (main site 
and transmission line). However, these construction activities do not represent a constant source of 
noise that will occur on a day-to-day basis for the duration of the construction schedule. These activities 
are expected to occur for only portions of the works, and will not occur for entire daytime periods. 
Meanwhile, dust is generated during the earthworks and due to the mobilisation of construction 
materials to and from the Project site. Construction activities (such as spoil disturbing activities, storage 
of materials such as concrete, and transportation of materials) without proper controls in place are likely 
to result in dust generation expected during the first survey.  

Improper management of the dust, noise and vibration impacts will cause disturbance or certain health 
impacts to local communities. Potential impacts and consequences of noise, vibration and dust are also 
discussed in detail in the Section 9.1– Noise Impact assessment and Section 9.1– Air Quality impact 
assessment accordingly. 

Traffic Safety Issue during the Construction Phase 

As confirmed by Project Owner, main transportation routes used for equipment and materials for 
construction activities of the Project are mentioned in Section 9.10.2 and Figure 9.41. 

Based on field observation during the site visit, the traffic volume along the main road is relatively low, 
particularly the section from Khe Sanh to the Project site (i.e. approximately 9 km). However, community 
activities were observed along some road segments e.g. housing, schools, and local traffic, particularly 
around the Project location. Meanwhile, unsafe driving practices were observed during the Survey 
Process and reported by local authority, particularly in terms of helmet use for motor riders. In addition, 
the Project location is a mountainous area with constant foggy conditions and is the main walking route 
for children to local schools, so traffic accidents might occur during the construction phase. Livestock 
from local communities were also observed roaming around the local roads that further complicate the 
situation. This safety issue has been raised by local people as one of their main safety concerns as 
experienced from current and previous projects. It is also noted that the Project area was originally a 
forest and agriculture area of Indigenous Peoples, which was uncrowded in terms of traffic, especially 
of heavy vehicle like trucks and crane trucks. 
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Apart from that, the transportation of raw material and heavy equipment of large volume will cause 
potential damages such as landslides, road and bridge deterioration along the transportation routes, 
especially National Road No. 9 (Figure 10.3). The wind turbine equipment, cranes and their 
accompanying parts need to be carried out by super-length and super-heavy trucks via National Road 
No. 9 and access road. As a Project’s ancillary facility, contruction works for the 1,018 m access road 
includes widening from 4.0 m to 6.0 m, paving, and construction of drainage system. (see Figure 10.3).  

The renovation works will occupy a large surface area, which may cause difficulties for farmers while 
transporting their forest products, potential landslides and stir up dust due to unpaved road surface. No 
road temporary closure will be expected during the access road construction. However, the upgrading 
and expansion of roads are also expected to bring convenience to local farmers’ product transportation 
once they are completed.  

Road congestion might be expected due to the use of long trucks. However, the transportation of each 
turbine will last for 2 days and happen intermittently during the construction phase, such impact will be 
unlikely to cause significant disturbance to local community. Despite that, mitigation measures should 
be in place to minimize the negative impacts. 

 
Source: ERM site visit, May and December 2020 

Figure 10.3 National Road No. 9 (left) and Project Access Road under Construction (right) 

Security 

Consultation with the Management Board of Huong Hoa – Dakrong Protection Forest during the site 
survey revealed a concern that the forestry route renovation may also lead to encouragement of illegal 
logging. In fact, illegal logging has been a long-lasting matter of concern in Huong Hoa317 in recent 
years, regardless of the government’s effort in forest protection activities. New roads into the forest may 
create favourable conditions for loggers to be more active. 

10.4.2 Existing Controls 
Refer to Chapter 9 for existing controls proposed for dust noise and vibration impacts. 

Regarding the traffic safety issues during the Construction phase, the local EPP reports provided some 
mitigation measures to address the negative impacts resulting from the vehicle movement on public 
roads. These included planning for transportation, installing metallic buoys, signs, signal lights and other 
auxiliary equipment for traffic guidance, regularly checking vehicles before travelling, and promotion of 
local procurement to reduce transportation. 

No measure was proposed to address illegal logging. 

                                                      
317 Source: https://baovephapluat.vn/phap-luat-ban-doc/dieu-tra-theo-don-thu/xot-xa-canh-hang-tram-cay-rung-bi-don-ha-tro-
goc-o-quang-tri-74929.html 
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10.4.3 Significance of Impacts 
From the assessment of dust, noise and vibration in Chapter 9, these impacts on local residents are 
predicted minor.  

Meanwhile, considering the high frequency of the heavy vehicles of 9 trips every hour and carrying 
heavy equipment (i.e. turbine) to the Project site going through the residential area, the magnitude of 
impact is assessed as being Medium. Although the traffic volume is relatively low, considering the poor 
conditions of some road segments that will be traversed by the Project and unsafe driving behaviours, 
the sensitivity is assessed as Medium. Therefore, the significance impact of community health and 
safety risk is assessed as Moderate. 

Table 10.8 Impacts Associated with Non-Influx Issues during Construction Phase 

Impact Description Impacts Associated with Non-influx issues during Construction phase 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency Frequent over 15 months of the construction period.  

Impact Magnitude Positive Negligible Small Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.4.4 Additional Mitigation and Management Measures 
In addition to measured proposed in the EPPs, the Project owners should implement the following 
additional mitigation measures: 

 EPC Contractor should ensure: 

- All new drivers (including contractors for construction material transportation) must be licensed 
with good experience, and should be required to undergo safety training; 

- Flagmen should operate at the junction between the main roads and the access road to 
coordinate the trucks entering and exiting; 

- Speed limits should be enforced for all Project vehicles; 

 The Project Owner should: 

- Together with EPC Contractor, develop a Traffic Management Plan for the construction phase. 
Procedure for responding to the traffic emergency should also be included in the plan; 

- Conduct disclosure and consultation with the surroundings communities and public facility 
(school) on key Project traffic routes, timing of peak movements, type of vehicles and heavy 
equipment and provision of road safety awareness to the surrounding community, through 
corporation with the local police to ensure local residents be aware of increase in the level of 
transportation activities during the Project Construction; 

- Disclose the proposed grievance mechanism so that it is accessible for all villagers to report 
concerns associated with health and safety. Where complaints on accidents or near misses 
are submitted the Project will undertake an immediate investigation; 
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- Local communities should be familiarised with safety awareness and traffic management such 
as warning signs, limited speed and notifications of the risks of traffic accidents. This measure 
will need to be incorporated into the SEP; 

- Project Owner should, where road conditions are poor occur as a result of Project activities, 
improve the road to ensure conditions meet the standard required for construction vehicle use; 
and 

- Regular road condition monitoring along the transportation route to understand road quality 
during construction phase. 

10.4.5 Residual Impacts 
As result of implementation of the proposed additional measures, the residual Project negative impact 
to community safety will be reduced to Minor. 

10.4.6 Monitoring and Audit 
The following monitoring activities are recommended: 

 Ongoing monitoring and periodical audit are required to check if the above mitigation measures 
are implemented; 

 Monitoring and audit are also required to be conducted in accordance to the schedule proposed in 
the management plans relating to air quality, noise and traffic management; 

 Monitoring the road condition along the transportation during construction phase; 

 Comply with the monitoring and evaluation framework proposed in the Traffic Management Plan, 
Community Health and Safety Management Plan and Stakeholder Engagement Plan. 

10.5 Impacts Associated with Construction Workers 

10.5.1 Potential Impacts 
As indicated in Section 2.8, the main labour source for the construction phase included (i) local labour 
supplied by domestic construction company; (ii) Foreign consultant and project manager. According to 
the Project Owner, construction of the turbines and transmission line will be on a rolling basis. 
Construction workforce at peak time will be approximately 100 persons. The Project Owner and its EPC 
contractors would endeavour to source 20% of labour force from the local (i.e. Tan Lap, Tan Lien and 
other nearby communes in Huong Hoa District) with subject to the availability of candidates with the 
required skills and experience. The remaining positions, mainly Project staff or engineers, will be filled 
by people from elsewhere in Vietnam. A very small number of expats is expected, who are mostly 
managers and technical engineers. During construction, the EPC contractor and subcontractors will 
arrange for workers to live in nearby rented accommodation and in two worker’s camps, which are 
approximately one kilometer from the nearest community. They are expected to stay in the worker 
accommodations in the surrounding communes during the 12 months of construction. 

Normally, risks relating to influx of construction workforce and Project-induced immigrants to the Project 
area have been major social concerns in many industrial projects. The risks might include potential 
conflict in cultural practice and living style between the migrant worker and the local people, include 
littering and noise surrounding the worker accommodation facilities, fighting due to heavy drinking, and 
gambling, transmission of communicable diseases, criminality issue and increase pressure on the local 
infrastructure and public services. Given the number of immigrant workers is small (approximately 80 
people at peak time), it is almost unlikely that their presence will cause significant impact to the locality. 
However, mitigation measures should still be in place to ensure that minimal harm to the community. 
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Apart from that, there is also potential for the rights of local workers to be impacted, including workers 
directly employed by PCC1 as well as by the EPC contractors if appropriate safeguards are not in place. 
Major concerns consist of: 

 Potential employment of child or forced labour; 

 Accidents, injuries or other health and safety risks, which can arise from inappropriate working 
conditions, such as lack of safety measures, excessive working hours and insufficient breaks;  

 Potential for discriminatory practices to occur in the hiring process; 

 Underpaid or delayed payments to workers; and 

 Risk of association with non-compliance of contractors (e.g. service contracts) or third parties (e.g. 
recruitment agents) adhering to relevant laws and international standards and guidance. 

The global COVID-19 situation is fluid and duration of the crisis is yet unknown. Potential risks of 
spreading virus among the community, especially from migrant workers from other provinces and 
countries, are still expected 

10.5.2 Existing Controls 
Some mitigation measures were provided in the local EPP including management of workers/ staff and 
collaboration with local authorities for security status updates. Notably, no measure was proposed for 
the protection of local workers’ right, health and safety. No gender mainstreaming measure in place to 
address gender-based violence and sexual harassment  

 Coordinating with local authorities and relevant agencies to organize programs such as education 
and awareness raising for workers in terms of health and safety measures, and how to minimize 
or avoid conflict with local people; 

 Providing training to local people for them to be qualified to meet the recruitment requirements of 
the Project to increase local employment opportunities; 

 Coordinating with local authorities to manage temporary resident registration for migrant workers 
and to monitor social security in the area where migrant workers will be accommodated. 

10.5.3 Significance of Impacts 
Due to the small number of immigrants, the impact magnitude of the influx-induced risks are small. 
Based on consultations with key informants in Bu, Tan Thuan and Tan Hao villages indicated that the 
villages are very open towards migrants. Neighbour projects in Huong Linh commune (about 20km from 
the Project site and now in operation) experiences no significant issue between locals and migrants to 
date. This indicates low vulnerability of the community, resulting in the impact significance of the influx 
worker issues is assessed as Small. 

In terms of local workers’ rights, health and safety, given the small size of construction workforce and 
short-term duration of the construction work, the impact magnitude is considered Small. However, 
according to the social baseline, Tan Lap and Tan Lien communes are rural area with majority of the 
workforce are devoting for agriculture production. Less than 30% of the labour force engage in wage-
based works, and majority of them are day labourers, who work as masons, porters, employees for the 
local bricklayer factories, carpenter workshops, mechanical workshops, coffee farms and processing 
factories. They normally work without contract and receive daily wage ranging from 120,000 VND to 
330,000 VND per day depending on different types of job. The workers may be unaware of their rights 
as well as the safety measures that should be available. This indicates high vulnerability of the 
community. As a result, impact significance is assessed as Moderate. 
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Table 10.9  Impacts Associated with Influx Issues during Construction 

Impact Description Impacts Associated with Construction workers (local workers’ right) 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency Frequent over 15 months of the construction period.  

Impact Magnitude Positive Negligible Small Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor  Moderate Major 

10.5.4 Additional Mitigation and Management Measures 
In order to mitigate the impacts from construction workers, the Project Owner should develop a Labour 
management Plan which covers the following aspects but not limited to:  

 Establish a Local Recruitment Policy in the Labor Management Plan which commits a certain 
percentage of local recruitment(i.e. 20% of labour force from the local), including women from local 
communities; 

 Establish employment practices to check legal worker age in identification document upon 
recruitment to ensure no child labour or forced labour; 

 Establish employment practices that ensure workers are provided an easy to understand contract 
that specifies working hours, overtime hours, breaks, and holidays; 

 Establish employment practices that ensure workers are paid appropriately and in a timely manner, 
informed by national standards and industry benchmarks; 

 Establish safeguards if recruitment agents are utilised. This includes pre-screening of potential 
agents and establishment of appropriate contractual obligations with the agent to ensure 
appropriate oversight is in place (so that workers are not placed in debt); 

 Develop Influx Management Plan integrated in the Labor Management Plan including specific 
gender sensitive measures such as training for workers on gender based violence, including sexual 
harassment of women and girls, exploitative sexual relations, and illicit sexual relations with minors 
from the local community, and commitment/policy to cooperate with law enforcement agencies 
investigating perpetrators of gender-based violence; 

 Establish safeguards to avoid gender-based violence and sexual harassment in the work place; 

 Ensure the provision of occupational health and safety measures, including but not limited to: 
resting area and enough resting breaks during working hours, free PPEs, etc. 

 Establish a grievance mechanism for workers. This should include an option for grievances to be 
lodged anonymously. All workers, including those employed through the Project’s supply chain, 
should have access to a grievance mechanism to ensure that their issues and concerns are 
identified and addressed. Contractors should be required to inform the Project about grievances 
raised. Disclose the grievance mechanism to workers and local people; 

 Collaborate with local/relevant authorities to organise educational or awareness-raising programs 
for local workers about their rights; 

 EPC Contractor should register temporary residence for non-local workers to local authorities to 
ensure the management of Project’s related workforce; Regularly engage with local authorities 
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relevant to crime (i.e. local police) or other social problems (e.g. village leaders) for prevention of 
issues and for mitigation purposes when issues arise;  

 EPC Contractor should conduct compulsory medical examinations (i.e. annual health check-ups) 
for Project workers, including contractors, as required by national regulations, to ensure they are 
fit for work and to monitor the prevalence of communicable diseases detected through annual 
medical check-ups; 

 Project Owner should develop Human Resource policies and procedures as well as Project Code 
of Conduct with an adoption of EPC contractors, and disseminate these to all workers including 
workers of contractors and ensuring their compliance. HR policies and procedures include 
commitment to non-employment of child labor and forced labor, non-discrimination and equal 
opportunity, respect for freedom of association, and aspects pertaining to working conditions, 
retrenchment, and worker accommodation as required applied for all types of employees;  

 Project Owner and EPC contractors should ensure that the accommodation for immigrant workers 
meet the standards as guidance provided in the “Workers and Accommodation: Process and 
Standards” – a Guidance note by IFC and ERBD; Workers Accommodation Management Plan will 
be prepared with gender sensitive measures; 

 Strictly follow the Government’s instructions on COVID-19, including compulsory COVID-19 tests 
and quarantine for migrant workers, wearing of masks. The Project Owner should develop a 
COVID-19 monitoring and response team, who are tasked with tracking developments in the 
project countries and provinces, developing protocols and procedures as appropriate in line with 
local Government and international requirements and guidelines. 

10.5.5 Residual Impacts 
As a result of the implementation of the proposed management measures, the impact on the community 
health and safety associated with non-local presence will be reduced to Minor. 

10.5.6 Monitoring and Audit 
 Ongoing monitoring and periodical audit are required to check if the above mitigation measures 

are implemented. Frequency and schedule for the monitoring and audits are as proposed in the 
SEP and internal-external Grievance mechanism.  

  Comply with the monitoring and evaluation framework proposed in relevant management plans 
(i.e. Labor Management Plan, Workers Grievance Mechanism, WAMP, OHSMP, CHSMP) during 
the implementation of these plans 

10.6 Benefits to Local Communities 

10.6.1 Potential Impacts 
The impacts to the local economy from employment and business opportunities arising during Project 
construction and operation include local employment and local procurement. 

As mentioned in the above section, construction of the Project will require approximately 92 construction 
workers/staff at its peak time. As the construction work will mostly be manual and not require skilled 
workers, 18% of the workforce will be recruited from the local communities, i.e. local people from Tan 
Lap, Tan Lien and other nearby communes in Huong Hoa District. As such, the Project will create jobs 
and extra incomes for a small number of local people during the 12 months of construction phase. 

In addition to employment opportunities, the Project will also require goods and services for its 
construction activities such as construction materials, equipment, cleaning, catering and other 
hospitality services. However, it is noted from the socio-economic survey that there is currently very 
small to none of such services are existing in Tan Lap and Tan Lien communes. Most of local people 
living close to the Project Site has very limited commercial activities, mainly with mobile traders who 
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are from Khe Sanh town, Huong Hoa district. Therefore, the above-mentioned opportunities will 
probably provide additional markets for the existing small and medium local businesses of the Khe Sanh 
town, which is approximately 9 km from the Project Site. These may include sands and rocks suppliers, 
excavator and bulldozer equipment suppliers, restaurants, and lodging providers. On the other hand, 
grocery suppliers and food provider services might be provided by local business owner.  

During the operational phase, the local economy will be positively influenced by an increase in taxation 
revenue of the Province, demand for materials and services and tourism development. The Project 
expects to employ 20 employees, of which percentage of local employees is not determined at the time 
of this assessment. According to the local EPP report, while most of the labours during the operation 
phase will be the skilled labourers and will be likely recruited from outside of the area, priority will be 
given to the local community of Huong Hoa district and Quang Tri province to fill the required 
unskilled/semi-skilled positions such as security personnel and kitchen support workers. 

According to the Wind Power Development Master Plan of Quang Tri province to 2020 with a vision to 
2030, there are a number of wind farms to be developed in the area of Huong Hoa district. Majority of 
them are located in the neighbourhood of the Project site, in the communes of Huong Tan, Huong Linh, 
Huong Phung, Huong Hiep, etc. The clusters of wind farms are expected to attract tourists and 
contribute to tourism development of the area. Besides, people in the area will have the opportunity to 
operate businesses associated with tourism as well as obtain employment from new businesses. 

10.6.2 Significance of Impacts 
Based on the above analysis, the Project is expected to have a positive impact in terms of employment, 
procurement and induced job opportunities, and increase the economic condition of the local people.  

10.6.3 Enhancement Measures 
To optimise Project benefits to the local community through employment and business opportunities, 
the Project Owner should implement the following additional measures: 

 Project Owner should hire local people during both construction and operation; 

 Encourage the contractors to hire local labour by provision of a clear stipulation/commitment of 
using local labour, particularly in regards of economically displaced households, in the EPC 
contract and instruct the EPC contractors to prioritise qualified local people as construction workers 
in accordance with the needs of the Project; 

 Communicate clear information about Project-related employment and business opportunities and 
prioritize local people during both construction and operation phases. Such communication should 
be conducted as early as possible before recruitment so that local people have enough time to 
prepare for the recruitment process (for example, by attending short training courses to improve 
their skills);  

 During construction phase, the Project Owner and the EPC contractor should work closely with 
local government agencies, particularly in Tan Lien and Tan Lap commune to synchronize the 
Project’s needs in terms of local labour, as well as locals’ capacity; 

 The Project owner should develop and implement a Community Development Plan (CDP) to invest 
in the community. Development of the CDP should take the potential benefits (such as tourism 
potentials, small business opportunities) into account, utilize community’s resources and consider 
the coordination with other wind farm developers in the Huong Hoa district. Disclose and conduct 
the monitoring of the implementation of this plan. The CDP should also consider priority for the 
women and vulnerable groups; 

 At the end of construction phase, the Project Owner should consider to provide skill improvement 
training for those who will have worked for the Project in construction phase, so that they can be 
able to access to similar jobs in other projects in the country; 
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 Project Owner should apply local procurement during construction and operation of the Project. In 
particular, the Project Owner should use local foods/products and local supply to enhance 
benefiting to the local communities. As such, a Local Procurement Plan is proposed; 

 Establish a clear grievance mechanism as mentioned in previous section. 

10.7 Disturbance on Local Community during Operation Phase 

10.7.1 Potential Impacts 
During the operation phase (about 25 years), disturbance to the local communities mostly comes from 
the impacts from workers’ presence, operation and maintenance of the turbines and substations. 

The number of migrant workers will be reduced to 20 staff/ workers for the operation phase. Hence, 
community health issues associated with workers presence such as the transmission of communicable 
diseases, or conflict between workforce and local communities include littering and noise surrounding 
the worker accommodation facilities, fighting due to heavy drinking, and gambling, are expected to be 
minimal. Potential cultural conflict and tension due to the difference in culture and living style between 
the migrant group and the local people are also not expected during this phase. 

However, the community health may still be affected by air pollution, dust and water/groundwater 
contamination from the operation of the Project, especially during the maintenance period (mostly 
cleaning, checking wind turbine hubs) every 6 months, if not managed properly. 

Shadow flickers and visual impact to community health and safety are discussed in further details in the 
Section 9.7 and Section 9.8 accordingly. Generally, these impacts will be negligible to minor in the real 
case and worse case scenarios. 

Noise from the operation of turbines, substation and transformers of the Project is defined as another 
potential factor caused nuisance and disturbance to surrounding community. It is noted during the 
consultation with local authority and local community that as experienced from Huong Linh 1 and 2 
projects, the noise from turbine operation, particularly in the windy days, cause certain disturbances 
and even insomnia at night to households who live close to the site. Noise impacts from the Project’s 
WTGs operations are discussed in details in the Chapter 9 – Noise Impact Assessment. Generally, the 
negative impact is ranked as being of Minor significance. 

Risk from blade throw will be assessed in the un-planned events chapter. 

10.7.2 Existing Controls 
Local EPP recommended some measures to minimise the discussed impacts above. 

 Planting trees to create green space to increase the aesthetics of the Project; 

 The reflected rays from the turbine blades generated by the reflection, can be minimized by 
optimizing the smoothness of the rotor surface as well as coating with less reflective material; 

 Choosing the most advanced wind turbine available, the design is compact and compact, reducing 
the project's visual impact; 

 In order to harmonize with the general landscape of the area, wind turbine pillars are often painted 
light grey to create a comfortable, pleasant and gentle environment for people living around or near 
the wind turbine columns. The distance of each turbine is 300 - 320m to avoid causing visual 
disturbances. 

10.7.3 Significance of Impacts 
As assessed in Section 9.1 – Noise Impact Assessment, the noise screening for Lien Lap Wind Power 
Project shows that the predicted noise levels are below criteria when operating at the acoustically worst-
case scenario, leading to noise impacts from the Project’s WTGs operation are expected to be negative. 
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The impact magnitude is therefore considered small. However, as the project’s surrounding is currently 
a mountainous area and local people are quite sensitive to noise, especially at night, the sensitivity of 
receptors in the area is considered medium. Overall, the impact significance is assessed to be Minor. 

Table 10.10 Disturbance to Local Community during Operation 

Impact Description Disturbance on Community during Operation 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency Frequent throughout the operation phase 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.7.4 Additional Mitigation Measures 
To remain the significance of the impact as minor or reduce to negligible, the Project is required to 
implement the additional measures as proposed in Section 9 for Noise Impact Assessment, Visual 
Impact Assessment and Shadow Flicker Impact Assessment and other measures as below: 

 Project Owner should keep implementing the SEP including grievance procedure during the 
Project’s operation; 

 Project Owner should keep implementing the CDP to support the local people in improvement of 
their socio-economic conditions. The CDP should be implemented throughout the Project’s 
operation period and considered as Corporate Social Responsibility program of the Project 
Company; 

 Basic skill requirements for operation phase should be announced at least six months in advance 
so that local people can have appropriate training orientation for themselves; 

 Local procurement should be promoted during operation of the Project. In particular, the Project 
should use local foods/products and local supply to enhance benefits to the local communities.  

During the Project Information Disclosure and Consultation in December 2020, villagers expressed that 
the communities have not yet experienced the impact of shadow flicker but requested the Project Owner 
together with villagers to verify the impact if any during operation stage. The Project Owner also 
proposed the relocation option to impacted households and local communities, if required, and 
mentioned that they will organise a trip for relevant representatives of villagers to visit a wind power 
project (Huong Linh Project) to observe and get a better understanding the impacts, including shadow 
flickering of wind power development. 

10.7.5 Residual Impacts 
Following the implementation of proposed additional measures, the residual impact is expected to be 
reduced to Negligible. 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 546 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

SOCIAL IMPACT ASSESSMENT 

10.7.6 Monitoring and Audit 
The following monitoring activities are recommended: 

 Ongoing monitoring and periodical audit as proposed in the ESMP to ensure the above mitigation 
measures are in implementation; 

 Monitoring and audit are also required to be conducted in accordance to the schedule proposed in 
Chapter 9 for Noise Impact Assessment, Visual Impact Assessment and Shadow Flicker Impact 
Assessment. 

 Comply with the monitoring and evaluation framework proposed in the Labor Management Plan, 
Local Procurement Plan, CDP, and SEP. 

10.8 Impacts on Indigenous Peoples 
As described in the socio-economic baseline chapter, the Project area is occupied by two main ethnic 
groups including Kinh and Van Kieu. 92 households are identified as economically displaced household 
from the land acquisition process of the wind farm and access road, of which, 37% or 34 households 
are Van Kieu People. No physical displacement to the Van Kieu households will be occurred as 
confirmation from the Project management. 

Vietnam is a multi-ethnic country with 54 ethnic groups living together. The Kinh ethic group comprises 
85.4% of Vietnam's population, and remaining 53 ethnic minority groups accounting for 14.6% of the 
national population. The term "ethnic minorities" is used and accepted as coterminous to Indigenous 
Peoples by Asian Development Bank (ADB), World Bank (WB) and other United Nations (UN) Agencies 
working in Vietnam. Besides, the applicability of Safeguards Requirements 3 (SR 3) about Indigenous 
Peoples is determined on the basis of four characteristics (displayed at group or community level not 
at individual level) which are evaluated independently, and no characteristic weighs more than the 
others. Observations from the survey and background research to date specific to these characteristics 
of the Van Kieu minority ethnic group are discussed in the Chapter 8– Socio-economic Baseline. Table 
10.11 below presents a summary of the findings: 

Table 10.11 Evaluation of Indigenous Peoples 

SR3 Considerations ERM Evaluation Trigger 
SR3 

Self-identification as 
members of a distinct 
indigenous cultural 
group and recognition 
of this identity by 
others; 

Van Kieu people are recognized as ‘ethnic minorities’. They are 
originated from the mountainous areas of Quang Tri province, which are 
recognized by Vietnam government as well as other ethnic groups. Van 
Kieu ethnic group has particular ethnic features and their identity is 
normally recognized by other ethnic groups. 

Yes 

Collective attachment 
to geographically 
distinct habitats or 
ancestral territories in 
the project area and 
to the natural 
resources in these 
habitats and 
territories;  

Van Kieu ethnic group is one of three indigenous ethnic minorities 
residing in the mountainous areas of Quang Tri and Thua Thien Hue 
provinces. In the past, the Van Kieu people had settled in the Central 
Laos. Later, due to historical changes, they had to migrate to other 
places, including some to the east to settle down in the West of Quang 
Tri province where they set up their villages around the mountain called 
Vien Kieu, which popularly pronounced as Van Kieu. According to the 
patriarch of Bu village, the Van Kieu people have inhabited and attached 
to the mountainous area of Quang Tri province for very long time. Survey 
with affected households in Bu village showed that the average length of 
residence among the Van Kieu households are about 35 years. 

Yes 
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SR3 Considerations ERM Evaluation Trigger 
SR3 

Customary cultural, 
economic, social, or 
political institutions 
that are separate 
from those of the 
mainstream society or 
culture 

Van Kieu people have their own language, scripts and unique culture 
although they have integrated well to the larger Kinh community. Van 
Kieu people have distinct cultural practices such as community 
organization, including the patriarch system, house style, ceremony and 
festival, belief (Sacred Forest) and blowing rituals as described in the 
socio-economic baseline chapter. 

Village head and village patriarch are the most powerful persons who 
have a significant influence to the locals. The village head disseminates 
State policies and programs to the locals, solving any conflicts arisen 
among households, and supporting local villagers under difficult or 
emergency situations. Whereas, the village patriarch is respected and 
trusted in ethnic minority affairs such as organising community 
worshipping activities, preserving Van Kieu traditions and customs, and 
supporting the locals in important household affairs. 

Yes 

A distinct language or 
dialect, often different 
from the official 
language or 
languages of the 
country or region in 
which they reside. 

Van Kieu is the main language among Van Kieu ethnic minority 
households and used in their daily life. They use Vietnamese language in 
social meetings and activities that are organised out of their village 

Yes 

The Van Kieu people in Bu village fulfil all four characteristics of IP and are vulnerable at the same time 
from socio-economic perspective (see further Section 10.8.1.1). In view of the points above, ERM 
recommends that the current project considers Van Kieu people as IPs/Ethnic Minority and that the 
ADB’s SPS SR3 on Indigenous Peoples provisions are applicable to them. 

10.8.1 Potential Impacts 

10.8.1.1 Vulnerability Analysis 
As described in the socio-economic baseline chapter, all of the affected Van Kieu people are residing 
in Bu village of Tan Lap commune, which is home to Van Kieu people with 90% are Van Kieu and 10% 
are Kinh people. Van Kieu People has lived in this area for a long time and they are identified as a 
forest/natural resource dependant community. Through the observation and interview with the local 
people and local authority during the site survey, it is recognized that this People rely very much on the 
natural resources for subsistence, medicine and livelihoods. Disaggregating the main livelihood 
structure by ethnicity shows that that land-based livelihoods are predominant in the Van Kieu group 
with 93.6% of surveyed people being farmers while Kinh people are engaged in diverse livelihoods. 
Agriculture production contributes to more than 60% of their household income. Their main economic 
activities are from cassava and rice cultivation, forest plantation, animal grazing and forest products 
collection. Five (5) out of the 31 affected Van Kieu households are reported to lose from 10% of their 
production land. 

Table 10.12 Main Livelihoods of the Surveyed Working People 

Main Livelihoods Van Kieu Group Kinh Group All Surveyed Groups 

N % N % N % 

Land-based Livelihoods  88 93.62 77 48.73 165 65.48 
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Main Livelihoods Van Kieu Group Kinh Group All Surveyed Groups 

N % N % N % 

Wage-based Livelihoods 6 6.38 61 38.61 67 26.59 

Enterprise-based Livelihoods 0 0.00 20 12.66 20 7.94 

Total 94 100.00 158 100.00 252 100.00 

Source: Socio-economic surveys conducted by ERM, 2020 

According to the social baseline, the group of Van Kieu people has average monthly income per 
household at 3,365,333 VND and average monthly income per capita at 619,387 VND. This is much 
lower than that of all surveyed households (8,872,485 VND and 1,878,879 VND respectively). Twenty-
two out of 31 surveyed Van Kieu households in Bu village have monthly income per capita below the 
poverty level for poor households and near poor households. Bu village also has the highest number of 
illiterate people among the surveyed village (27 out of 35 people). The rest population also have low 
education attainment, mostly at primary or lower secondary level. Beside cultivation, they normally work 
as day labour/ seasonal labour for supplemental income. However, due to low skills, they work are not 
stable and often low paid. This indicates a marginalisation status that might lead to possible vulnerability 
if their land are acquired and the land-based livelihoods can no longer secure food supply and income 
to their family.  

Additionally, interviews with village patriarchs of the Van Kieu People in Bu village indicated that the 
local community normally access forest land which are still available surrounding the villages to collect 
non-timber forest products (NTFP) such as fuel wood, vegetables, timber for local traditional houses 
building for household consumption. Only few people (i.e. 3-5 people in each village) still practice 
traditional medicines (i.e. using specific forest plant’s roots as medicines, mainly to cure gastrointestinal 
tract diseases), mostly when the cure by national medical system (i.e. having medicines from commune 
clinics) is unsuccessful. Essentially, there is no commercial activities conducted relating to traditional 
medicine practices. As confirmed by Project Owner, the Project’s development will not restrict local 
people’s access to the forest area, therefore, resulting in no impact to the mentioned activities. 
Within four Project affected villages, only Bu villagers have NTFP collection. Given in their free time, 
the husband and wife go to the forest together for NTFP collection and the husband will take his wife 
by motorbike to the forest, women are the main and more frequent harvesters of NTFP in the protection 
forest. Our discussion with the village head and the vice village head indicate that NTFP collectors from 
Bu village often ride a motorbike and then walk in the forest area 2-3 km to the north of Tan Lap 
commune. This NTFP collecting forest is outside the boundary of the Project (see Figure 10.4).  

Table 10.13 NTFP Collection in Project Affected Villages 

Features Bu Tan Thuan, Tan Tai, and Tan 
Son, Tan Hao, Tan Hoa, and 
Hiep Hoa, Residential Group 
No.7, Tan Vinh 

NTFP collection 
households 

 20 households collect bamboo shoot, 
vernicia montana fruit, and thysanolaena 
latifolia leaves in the protection forest area 
of Tan Lap commune 

NA 

Distance from house to 
the NTFP collection area 

2-3 km to the north of Tan Lap commune  

Transportation means On foot or by motorbike  
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Features Bu Tan Thuan, Tan Tai, and Tan 
Son, Tan Hao, Tan Hoa, and 
Hiep Hoa, Residential Group 
No.7, Tan Vinh 

Time spent on going to 
the NTFP collection area 

2 hours  

Frequency of NTFP 
collection 

Almost daily during the NTFP season when they 
have time 

 

Products and Collection 
Time 

 Bamboo shoot (March – September) 

 Vernicia montana fruit (July – October) 

 Thysanolaena latifolia leaves (November - 
February) 

 

Average NTFP income 
per year per household 

VND 4 million   

 
Source: Socio-economic survey by ERM, November 2020 

Figure 10.4 NTFP Collection Area of Bu Villagers 

It is also noted from the consultations with local authority and community within the scope of this IESE, 
though there is no internationally, nationally or provincially recognised critical cultural heritages located 
within the Project location. However, the local Van Kieu People has their own cultural value/ resources 
of Sacred Forest, which is a place to rest for their ancestors and forest-Holy. It is reported that, no one 
is allowed to damage the Sacred Forest, even at the very minimum activities such as cutting small trees. 
Should activities that cause damage to the Sacred Forest, the people who cause the damage will be 
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punished by traditional rules of Van Kieu People, often in terms of payment equivalent to a buffalo or a 
pig for praying ceremony subsequently conducted to the forest-Holy, asking for apology. 
Bu village has two ghost forests which are the holy cemeteries for their family lines and two sacred 
forests where people celebrate annual. Those are about 2km away from the nearest turbine 
locations. Any exploitation is prohibited in these forests. At current stage, it is confirmed by local 
authority, local community and the Project’s management that the Project is aware of this cultural 
belief. No Project activities will be placed within or close the Sacred Forests of Van Kieu people. 

As discussed in the Social Baseline chapter, there is no profound gender differentiation among 
surveyed Van Kieu people. Some positive changes in gender relations are also observed such as 
shared responsibility between men and women in housework, especially more obvious among 
Protestant people who follow Bible teachings on gender respect and equality. Women are increasingly 
respected in their household and community. 

During the interviews, the community also expressed concerns such as: 

 Unstable livelihoods which are majorly dependent on land and forest resources; 

 Dissatisfaction towards the compensation payment. Upon discussion with Bu village head, it is 
understood that all of the affected households have received payments, however, with hesitation, 
as the compensation rate was too low. Besides, it was also reported that unequal payment 
happened. The Van Kieu people in the area are mostly the poor households and do not have 
adequate access to information. They received compensation payment without knowing about the 
land area and compensation rate. After found out that households who received payment later 
(normally the Kinh people) could negotiate for a better rate, they became very disappointed; 

 Inadequate information about the Project. Surveys with affected households acknowledge that 
majority of them only know about presence of a wind farm project in the area, and they will have 
land acquired for the Project. Some households did not even know about the land area which will 
be acquired for the Project; 

 Potential impacts on Sacred Forest of Van Kieu Indigenous Peoples; 

 Safety concerns (i.e. degradation of the road system and fast movement of trucks/ cars that can 
cause safety issues for local people, particularly children who often walk to schools); and 

 Environmental issue (i.e. unpleasant/strange noise from turbine, soil erosion around the project 
office/ turbine sites leading to contamination of surrounding rice fields). 

10.8.1.2 Potential Consequences 
As a result, potential impacts on the Indigenous Peoples community may include: 

 Loss of livelihood and/or income from the land-based livelihood. As mentioned above, as Van Kieu 
People are identified as a forest/natural resource dependant community, the loss of land will 
potentially lead to a vulnerable status to those households; 

 Social/cultural conflicts among the community. Local people may lose trust in the local authority 
and Project Owner when they are not able to ensure equality in terms of compensation payment; 

 Potential impacts on cultural heritage (the Scared Forest) if any future activities of the Project 
affects those areas. 

 Project’s impacts on health, safety and security due to labor influx and activities during 
construction. These impacts would be of higher significance on ethnic minority people and 
communities given their low educational background, high dependency on natural resources, and 
limited modern healthcare access. 

SR 3 acknowledges that IP may be particularly vulnerable and will require borrower/client therefore 
seeks the consent of affected communities when a project has any one of the following three types of 
activities:  
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 Commercial development of their cultural resources and knowledge; 

 Physical displacement from their traditional or customary lands; and 

 Commercial development of natural resources within customary lands under use that would impact 
the livelihoods or the cultural, ceremonial, or spiritual uses that define their identity and community 

Findings from the ERM social baseline study revealed that the livelihoods of Van Kieu people highly 
rely on land and forest resources. There is no physical displacement and the economical displacement 
impact is on individual households who belong to the Van Kieu ethnic minority. It is unlikely that the 
Project will affect any land/ natural resources that are under customary use of Van Kieu community. No 
impact on the cultural heritage are anticipated at time of this reporting and the project will not make 
commercial use of Raglai cultural heritage or traditional knowledge and practices. Therefore, a consent 
through broad community support is not required. However, proper Informed Consultation and 
Participation (ICP) process with the Van Kieu community is required to action through the 
implementation of a Stakeholder Engagement Plan. 

It is understood that the Project has conducted a number of engagement, including a public consultation 
with representatives of local authority and community for the land purchasing process. Specifically, the 
public consultation for land acquisition as required by regulation included the comments from local 
authority and representatives from community to the potential impacts from the Project as well as 
response from the Project to such comments. An agreement from the local authority and 
representatives of community for the Project to be developed in the area was provided as the results of 
the public consultation process. The social survey also reveals the community’s perception towards the 
Project that they totally support the Project’s development, as long as compensation for their land is 
paid appropriately. 

10.8.2 Existing Controls 
There is no current existing control for this impact. 

10.8.3 Significance of Impacts 
Given the scope of land acquired by the Project is relatively limited and it affects a small number of 
households, the magnitude of impact on livelihood is ranked as small. Thanks to the awareness of 
Project management and local authority on the importance of the Sacred Forest of Van Kieu People, 
limited impacts would be expected to their traditional cultural values or practices. However, the social 
conflict issue is assessed to be of medium magnitude if not managed properly.  

The receptors’ sensitivity is assessed as Medium given that the Van Kieu people, despite mostly being 
poor and vulnerable, have been living in harmony and obviously shared their support towards the 
Project development during the interviews. Eventually, the impacts on livelihoods, natural resources 
and critical cultural heritage subject to traditional ownership or under customary use during the land 
clearance and construction phase and the operation phase of the Project is assessed as Moderate 
significance.  

Table 10.14 Impacts on Indigenous Peoples 

Impact Description Impacts on Indigenous Peoples 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency Throughout the Project’s life cycle  
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Impact Description Impacts on Indigenous Peoples 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.8.4 Additional Mitigation and Management Measures 
The Project is expected to implement the following mitigation measures: 

 Establish a Stakeholder Engagement Plan during construction and operations. The SEP should 
include an Informed Consultation and Participation process for the Indigenous Peoples; 

 Develop an Ethnic Minority Development Plan (EMDP) based on the results of socio-economic 
baseline survey and consultations with relevant local authorities and communities. The EMDP 
should propose development programs that aid the avoidance and minimization of negative 
impacts on IPs, ensure social and economic benefits to IPs in a culturally appropriate and gender 
responsive manner; and strengthen the social, legal and technical capabilities of IPs to enable 
them to represent the affected IPs more effectively. The document could be developed together 
with the LRP as recommended in Section 10.2.5 above into a comprehensive Livelihood 
Restoration and Ethnic Minority Development Plan (hereafter referred as LREMDP) to serve as a 
complete guidance for the Project Owner in terms of community development actions. The 
management plans should be ready prior to ADB Management’s approval for this Project lending; 

 Provide and communicate detailed information about the Project’s plan and schedule particularly 
related to land clearing and construction to the community with a special attention to farmers 
nearby the project locations; 

 Establish a grievance mechanism that is understood by and accessible for all villagers. The 
mechanism will be simple, efficient and timely and fully consultative. It should be disclosed in a 
culturally appropriate manner, with local language and easy to access; 

 Review all public consultation process to ensure: 

- the continued access to natural resources independent of Project’s land purchasing; and 

- the provision of access, usage, and transit on land that the Project is developing on (i.e. access 
and use of land within the Project’s footprint), subject to overriding health, safety, and security 
considerations to the Affected Communities of Indigenous Peoples. 

 It is recommended that once the IESE has been finalised, it should be publicly disclosed to local 
authorities and community, with the participation of Indigenous Peoples. The public disclosure 
should be in a form that allow two-way communication approach (i.e. public meeting, etc.) and in 
a culturally appropriate manner and understandable form for local people (non-technical 
languages). Provide assistance of local language that more familiar with IP context/understanding. 

 In case of any future impacts to cultural heritages of Van Kieu people (i.e. the Sacred Forest), the 
Project Owner is required to conduct subsequent consultation with Affected Communities of 
Indigenous Peoples to have a “good faith” negotiation have a mutual agreement on the 
compensation or additional support. The “good faith” negotiation should also be discussed during 
the public disclosure of IESE or subsequently, when possible. 

 A Chance Find Procedure should be developed for the pre-construction and construction phase, 
given that the Project is located nearby the IP’s location with probably physical cultural heritage. 
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10.8.5 Residual Impacts 
As a result of the implementation of the proposed additional measures, the residual impact on lands, 
natural resources and critical cultural heritage of the Van Kieu People during construction and operation 
phases is expected to be Minor. 

10.8.6 Monitoring and Audit 
 Comply with the monitoring mechanism proposed in the SEP, LAA, LREMDP,CDP and Chance 

Find Procedure during the implementation of these plans/procedure. 

 A mid-program and completion audit of livelihood restoration measures undertaken by third-party 
to determine if the livelihoods of displaced people are restored and sustained, and that no further 
interventions are considered necessary. 

10.9 Gender Impact Assessment 

10.9.1 Potential Impacts 
Based on discussion in the Section 8.7.8 – Gender Analysis, it can be understood that there is no 
profound gender differentiation among surveyed households in terms of demographics, education 
attainment, participation in income generation activities, labour division and decision making within the 
family. Both men and women have equal rights in accessing public infrastructures and benefits. 
However, there are still some recognized disadvantages for women as following: 

 Income generation: Currently, almost income sources of the local people are dependent on the 
manual work (hired labour and farming). Due to the health conditions do not allow women to do 
heavy work as men, they are usually paid lower. Additionally, as gender stereotypes are rooted in 
local culture, women generally do not want to go away from home for work, resulting limited job 
opportunities rather than men. 

 Women’s participation in public meetings: except for the FGDs with women and vulnerable groups 
where women were the dominants, majority of participants in other FGDs were men. It was also 
observed that women were more hesitant in raising their voice during the discussion. 89.6% of the 
surveyed households were male-headed. This leads to a fact that men are more frequently invited 
to public meetings than women, and as a consequence, women are quite disadvantaged in 
accessing to information and less confidence in raising their opinions. 

 Low education level, especially among the Van Kieu women in Bu village and low awareness of 
healthcare for women and children. 

Consequently, Project’s potential impacts on the women may include: 

 Acquisition of cultivation land will lead to loss of income from land-based livelihoods for many 
women. Meanwhile, job opportunities for women who are of low education level and lack of skills 
in the locality are quite limited. This will lead to a more vulnerable status for women as they may 
become dependent on men for income generation. 

 The influx of workers and other economic migrants to the area, particularly during the construction 
phase of the Project is likely to have impacts on women’s health care. The presence of migrant 
construction workforce who are mostly men during the construction phase will potentially increase 
incidence of sexual harassment, sexually transmitted diseases (STDs) and related diseases in the 
work force including HIV/AIDS, largely due to the use of commercial sex workers and injecting 
drug. There may be an increase in the numbers of unwanted pregnancies and abortion that will 
affect to female’s psychology and reproduction.  

 Limited access to information will lead to lack of understanding about the Project’s potential 
impacts and mitigation measures if any. This will restrict women’s opportunities to participate in 
any of the Project’s additional support (i.e. the LREMDP programs) in the future. As a result, they 
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may lack of control in preparing themselves for changes in the area and hence, especially in terms 
of job change and healthcare. 

10.9.2 Existing Controls 
Currently there is no existing control for the impacts. 

10.9.3 Significance of Impacts 
Based on the above discussions, the Project’s gender impacts will mostly relate to the women’s 
livelihood and healthcare. Such impacts will be most significant during the construction phase, and its 
consequence will last for long-term. 

The scope of land acquired by the Project is relatively limited and it affects a small number of 
households, the magnitude of impact on women’s livelihood and income is ranked as small. Similarly 
as discussed in Section 10.5, number of migrant workers is modest even at peak time, its impact on 
women’s health is also ranked as small. However, women’s vulnerability status, especially among the 
Van Kieu women, is rooted within the local culture. In spite of the positive changes in recent years, Van 
Kieu women are still assessed as of moderate sensitivity to socio-economic changes in the local area. 
The Kinh women are more adaptive and hence, their sensitivity are assessed as minor. Since the only 
one out of nine Project affected villages is Van Kieu people, the overall sensitivity is minor. 

Eventually, it could be concluded that the Project will pose negative impacts on women’s livelihoods 
and health condition during its land clearance and construction phase and the operation phase. The 
impact significance is assessed as Minor.  

Table 10.15 Gender Impacts  

Impact Description Gender Impact Assessment 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium High 

Impact Significance Negligible Minor Moderate Major 

10.9.4 Additional Measures 
The Project is expected to implement the following mitigation measures: 

 Ensure that the Project’s social management plans including SEP, LREMDP will include gender 
mainstreaming measures to ensure women’s participation and benefits from all of the Project’s 
activities. This will include but not limited to: 

- Create job opportunities and adequate trainings for women to increase their income, 
particularly for poor ethnic minority women; 

- Include measures to encourage women’s participation in community activities, Project’s 
information disclosure; 

 Ensure gender responsive social protection for the labour force during the project implementation 
and maintenance HIV/AIDS, sexually transmitted infections (STIs), and other communicable 
diseases 
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 Contractors are recommended to utilize local work labours giving preference to women labourers 
in both skilled and unskilled types of labour. For unskilled types of labour, it should be ensured that 
they are equally paid with men on time and days. Gender responsive social protection for the labor 
force should implemented by the Project, including awareness raising on and programming 
responding to the risks of gender based violence; 

 Ensure that occupational safety of women labourers are taken care of by contractors; and 

 Ensure that women are well informed and have full access to the Community Grievance 
Mechanism. 

10.9.5 Residual Impacts 
As a result of the implementation of the proposed additional measures, the residual impact on women 
in all Project phases is expected to be Minor. 

10.9.6 Monitoring and Evaluation 
 Comply with the monitoring mechanism proposed in the SEP, LAA, LREMDP, CHSMP and CDP 

during the implementation of these plans. All of the implementation reports of those plans should 
include gender issues. At a minimum, M&E data will be analysed by gender to highlight any gender 
differences. 

 A mid-program and completion audit of livelihood restoration measures undertaken by third-party 
to determine if the livelihoods of displaced people are restored and sustained, and that no further 
interventions are considered necessary. 

 Ongoing monitoring and periodical audit the implementation of Gender Action Plan  

10.9.7 Gender Mainstreaming Category 
Viet Nam’s female labor force participation rate of 73% in 2019 was one of the highest in the world, 
although it was still lower the male labor force participation rate of 82%. 318  Women’s economic 
opportunities are constrained by the significant degree of segregation of men and women in their fields 
of study, occupations, and industries of employment. There is also an unequal burden of unpaid care 
work, which limits women’s involvement in the workplace as well as a general resistance to women 
taking up leadership positions.319 Women represented 27% of employees in the utilities sector and just 
16% of management positions across all sectors in Viet Nam in 2019.320 These broader trends are 
reflected in the renewable energy sector in Viet Nam, which has a small proportion of women in 
management, technical, and field-based roles and a high concentration of women in office positions 
such as administration, finance, and human resources. There are, however, notable exceptions, 
including a few medium- and large-sized renewable energy firms in Viet Nam led by women.321 Only 
17% of PCC1 staff are female, with the greatest proportion of women in office roles (39%), followed by 
management roles (21% female), technical roles (9% female) and field roles (4% female). PCC1 does 
not have an anti-sexual harassment policy. PCC1 provides vocational training on wind farm operations 
and management to the local people, which includes 9 months of free training in classroom theory 
discussions, on-the-job training, and internships at other wind farms. As of October 2020, 50 people 
from the local community had participated in the training, all of them men. 

The Project is classified as Effective Gender Mainstreaming and a Gender Action Plan was prepared. 
Key features of the gender action plan include the following: (i) targets for female workers during 
construction and operation; (ii) increase in the proportion of female managers; (iii) development of an 

                                                      
318 International Labour Organization. 2021. ILOSTAT DATABASE (Accessed 6 January 2021). 
319 World Bank. 2011. Vietnam Country Gender Assessment. Ha Noi. 
320 International Labour Organization. 2021. ILOSTAT DATABASE (Accessed 6 January 2021). 
321 United States Agency for International Development Clean Power Asia. 2017. Gender Equality in Renewable Energy in the 
Lower Mekong: Assessment and Opportunities. Bangkok. 

https://ilostat.ilo.org/data
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anti-sexual harassment policy; (iv) training of staff on the new anti-sexual 
harassment policy; and (v) inclusion of women from the local community, for the first time, in 
the company’s vocational training on wind power operation and management. 

10.10 Summary 
Significance of the impacts discussed in the above sections before and after mitigation is summarised 
in Table 10.16. 

Table 10.16 Summary of Social Impact Assessment 

Sections Impacts Significance of Impacts 
Impact Nature Before 

Mitigation* 
With Mitigation** 

Pre-construction and Construction Phase 
10.2 Economic displacement and livelihood 

impacts 
Negative Moderate Minor 

10.3 Disturbance to agriculture production (both 
Construction and Operation) 

Negative Minor Negligible 

10.4 Community Health, Safety and Security 
impacts during Construction 

Negative Moderate Minor 

10.5 Impacts Associated with Construction 
Workers 

Negative Moderate Minor 

10.6 Benefits to Local Communities (both 
Construction and Operation) 

Positive 

Commissioning and Operation Phase 
10.7 General Disturbance on Local Community in 

Operations 
Negative Minor Negligible 

10.8 Impacts on Indigenous People (both 
Construction and Operation) 

Negative Moderate Minor 

10.9 Gender (both Construction and Operation) Negative Minor Minor 

Note: (*) without mitigation measures/management suggested from the IESE. 
 (**) with mitigation measures/management suggested from the IESE. 
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11. 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. 

11.1 Scope of Assessment 
This assessment will address the following unplanned and non-routine events: 

 Spillage of fuel, oil and hazardous materials; 

 Traffic accidents; 

 Fire and Explosion; 

 Natural Hazards such as Landslide, Flood;  

 Blade throw; and 

 Transmission line snapping, and transmission pylon/tower collapse. 

11.2 Relevant Guidelines and Regulatory Requirements 

11.2.1 Vietnamese Regulations 
 Related to Oil Spills: 

- Decision No. 63/2014/QD-TTg dated 11 November, 2014 on amendments to some articles of 
the regulation on oil spill response according to the Decision No. 02/2013/QD-TTg dated 14 
January, 2013; 

- Decision No. 02/2013/QD-TTg dated 14 January, 2013 promulgating the regulation on oil spill 
response; and 

- Decree No. 95/2010/ND-CP on licensing of and cooperation with foreign search and rescue 
forces in Vietnam. 

 Related to Fire, Explosion, and Toxic Release: 

- Decree No. 113/2017/ND-CP dated 09 October, 2017 specifying and providing guidelines for 
implementation of certain articles of the Law on Chemicals; and 

- Circular No. 32/2017/TT-BCT dated 28 December, 2017 specifying and providing guidelines 
for implementation of certain articles of the Law on Chemicals and Decree No. 113/2017/ND-CP 
specifying and providing guidelines for implementation of certain articles of the Law on Chemicals. 

11.2.2 International Standards and Requirements 
The International requirements are applied for this Chapter showed in Table 11.1. 

Table 11.1 Applicable Equator Principles and IFC Performance Standards for Unplanned 
Events 

Performance Standard Requirements 

PS1: Assessment and 
Management of 

Emergency Preparedness and Response 
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Performance Standard Requirements 

Environmental and 
Social Risks and 
Impacts 

Where the project involves specifically identified physical elements, aspects and 
facilities that are likely to generate impacts, the ESMS will establish and maintain an 
emergency preparedness and response system so that the client, in collaboration 
with appropriate and relevant third parties, will be prepared to respond to accidental 
and emergency situations associated to prevent and mitigate any harm to people 
and/or the environment. 
The preparation will include the identification of area where accidents and emergency 
situations may occur, communities and individuals that may be impacted, response 
procedures, provision of equipment and resources, designation of responsibilities, 
communication, including that with potentially Affected communities and periodic 
training to ensure effective response. The emergency preparedness and response 
activities will be periodically reviewed and revised, as necessary, to reflect changing 
condition. 

PS4: Community Health, 
Safety, and Security 

Emergency Preparedness and Response 
The client will also assist and collaborate with the affected communities, local 
government agencies, and other relevant parties, in their preparations to respond 
effectively to emergency situations especially when their participation and 
collaboration are necessary to respond to such emergency situations. If local 
government agencies have little or no capacity to respond effectively, the client will 
play an active role in preparing for and responding to emergencies associated with 
the project. The client will document its emergency preparedness and response 
activities, resources, and responsibilities, and will disclose appropriate information to 
affected communities, relevant government agencies, or other relevant parties. 

11.3 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 11.2. 
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 11.2 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 Tan Lien and 
Tan Lap Communes 

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

Fire and explosion Nearby communities: Tan Lien and Tan Lap Communes 

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 Tan Lien and Tan Lap 
Communes 

Traffic collisions Users of the public roadways utilised by the Project 

Fire and explosion Nearby communities: Tan Lien and Tan Lap Communes 

Forest, habitats, flora, and fauna in the vicinity of the 
site. 
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Project Phase Activity Potential Receptors Affected 

Blade ejection failure Nearby communities: Tan Lien and Tan Lap Communes 

Accidental transmission line 
snapping and tower 
swaying/collapsing 

Nearby communities: Tan Lien and Tan Lap 
Communes. 

Natural Hazards - Flooding and 
Landslides 

Nearby communities: Tan Lien and Tan Lap Communes 

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

Potential impacts from these events were described in detail in the following section. These potential 
impacts had been classified using the risk-based impact assessment methodology for unplanned 
events included in Section 4.9. 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 11.3. This 
table also provided a risk ranking for each potential impact pre-implementation of Project embedded 
controls. 
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Table 11.3 Potential Impacts from Unplanned Events and Pre-mitigation Risk Ranking 

No. Hazard 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. 

Communities – Based on the liquid fuel storage volumes the potential exists for 
exposure to contaminated water or soil and resulting in long-term effects on 
surrounding communities utilising groundwater resources if a spill was not being 
contained. 

3C (Moderate) 

Environment – Based on the liquid fuel storage volumes potential for loss of 
containment of oil/chemicals into ground of surrounding area, including nearby surface 
water resources resulting in localised, potentially long-term, degradation. 

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 

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

4C (Moderate) 

3 Fire and explosion Leakage and spill incidents of 
flammable materials, 
malfunctioning equipment and 
large mobile construction 
vehicle,  

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) 

Commissioning and Operation 
4 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. 

Communities –Based on the liquid fuel storage volumes the potential exists for 
exposure to contaminated water or soil and resulting in long-term effects on 
surrounding communities utilising groundwater resources if a spill is not contained. 

3C (Moderate) 

Environment - Based on the liquid fuel storage volumes potential for loss of 
containment of oil/chemicals into ground of surrounding area, including nearby surface 
water resources resulting in localised, potentially long-term, degradation. 

3C (Moderate) 
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No. Hazard Cause Consequence Risk Ranking 
Pre-mitigation 

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

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. 

2D (Moderate) 

6 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 
conditions322 

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 workers and surrounding communities, or in the worst-case fatalities 

3E (Major) 

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

                                                      
322 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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No. Hazard Cause Consequence Risk Ranking 
Pre-mitigation 

7 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) 

8 Natural Hazards 
 
Flooding & Landslide 

Heavy rainfall occurs 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) 

Notes: 
‘Communities’ refers to all individuals not directly or indirectly employed by the Project but living and/or working in proximity to Project infrastructure or areas of Project activity such that they are at 
risk of potential impacts from a Project-related unplanned event 
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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. 

11.3.1 During Site Preparation and Construction 

11.3.1.1 Leakage and Spill Incidents 

11.3.1.1.1 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.  

At Lien Lap site, there are one small temporary fuel storage area approximately 40 m2, storing diesel 
oil at the construction site for mobile plant. Modern temporary storage facilities are often in the form of 
a plastic tank with integrated secondary containment. The main risk would be from offloading from bulk 
storage to mobile plant. Spillages might penetrate the soil causing groundwater contamination. Diesel 
oil was not readily biodegradable and was expected to bioaccumulate. However, the amount spilled in 
any one event was likely to be very small. 

Hence, the potential environmental and social impact of releases of oils during construction is likely to 
be low. 

11.3.1.1.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.1.1.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
onshore spills are summarised in Table 11.4 below. 
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Table 11.4 Preventative and Mitigation Measures of Leakage and Spills Incidents during 
Pre- Construction and Construction Phase 

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. 

Lien Lap JSC Before site 
preparation 

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

EPC Contractor During site 
preparation 
and 
construction 

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.  

Lien Lap JSC Planning stage 
(construction 
and 
operations) 

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

Lien Lap JSC During 
construction, 
commissioning 
and operations 

11.3.1.1.4 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 
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consequence of the oil spills could potentially remain as severe. In these cases, the mitigation measures 
described in the previous section would apply to minimise impacts. 

  Impact Significance 

Without Mitigation Measures Communities 3C Moderate  
Environment 3C Moderate 

With Mitigation Measures Communities 2C Minor  
Environment 2B Minor  

11.3.1.1.5 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. 

11.3.1.2 Traffic Accidents 

11.3.1.2.1 Background 
Receptors for increased road safety risks during Project site preparation and construction included 
drivers, passengers, and non-motorised travellers 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. 

Site preparation would require a number of vehicle trips to deliver construction equipment and supplies, 
as well as daily trips of employee. Based on estimated transportation period and equipment and 
materials need to be delivered to the Site, the average number of vehicles movements including heavy 
load vehicle and non-heavy load vehicle was predicted 8 turns per day. Additionally, the Project Site is 
located in mountainous area, the traffic conditions is quite unfavourable. At the time of Project’s 
construction, many wind power developments are under construction and also share the same 
equipment and material transportation route.  

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. 

11.3.1.2.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.1.2.3 Mitigation Meausres 
Active mitigation measures that would be used to further mitigate potential road safety risks were 
provided in Table 11.5 below. 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. 
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Table 11.5 Preventative and Mitigation Measures of Traffic Accident 

Type of 
Control (i.e. 
Prevent/ 
Mitigate) 

Management Control Responsibility - 
Organisation 

Timing 

Prevent Developed and implemented a Transportation 
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 minimise traffic congestion and 
delay 

EPC Contractor Site 
preparation 
and 
constructio
n 

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

EPC Contractor Constructio
n 

Prevent Upgrade the access road to the Project site Lien Lap JSC 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. 

Lien Lap JSC Prior site 
preparation 

Mitigate Prepare Emergency Preparedness and Response Plan. Lien Lap JSC Planning 
stage 
(before 
commissio
ning and 
operations) 

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

EPC Contractor/ 
Lien Lap JSC 

Prior to site 
preparation 

11.3.1.2.4 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 post-event 
measures described in the previous section would apply to minimise impacts.  

  Impact Significance 

Without Mitigation Measures Communities and Workers 4E Major  
Communities (livestock) 4C (Moderate) 

With Mitigation Measures Communities and Workers 3E Major  
Communities (livestock) 2B Minor  

11.3.1.2.5 Monitoring and Auditing 
 Monthly monitoring the implementation of all proposed mitigation measures specified in the Traffic 

Management Plan (TMP) should be conducted; 
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 Bi-weekly road condition monitoring along the transportation route to understand road quality 
during construction phase. 

11.3.1.3 Fire and Explosion 

11.3.1.3.1 Background 
Given the Project has one small temporary fuel storage area approximately 40 m2, storing diesel oil at 
the construction site for mobile plan. Improper handling and storing fuel can create a risk of a loss of 
containment (i.e. large-scale spill), fires, or in some situations, explosions. 

In addition to the failure of malfunctioning and/or outdated machinery and equipment could be also led 
to the risk of fires and explosions. Explosion of Unexploded Ordnances (UXOs) left behind from the war 
should also need to be considered in such area like Tan Lien and Tan Lap Communes. 

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). 

11.3.1.3.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.1.3.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
fire and explosion are summarised in Table 11.6 below. 

Table 11.6 Preventative and Mitigation Measures of Fire and Explosion during the Pre-
Construction and Construction Phase 

Type of 
Control (i.e. 
Prevent/ 
Mitigate) 

Management Control Responsibility 
- Organisation 

Timing 

Prevent Contact relevant authority bodies and conduct the UXO 
clearance 

Lien Lap JSC Site 
preparation 

Prevent Install firefighting equipment, especially at area with high 
risks of fire and explosion, such as warehouses of 
chemical and transformer stations 

Lien Lap JSC Site 
preparation 

Prevent Store flammable materials away from ignition sources and 
oxidising materials 

Lien Lap JSC Site 
preparation 
and 
construction 

Prevent Conduct regular inspections and maintenance to eliminate 
potential risks 

Lien Lap JSC Site 
preparation 
and 
construction 

Prevent  The Project will implement the SEP and a robust 
stakeholder engagement programme/plan 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.  

Lien Lap JSC Site 
preparation 
and 
construction 
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Type of 
Control (i.e. 
Prevent/ 
Mitigate) 

Management Control Responsibility 
- Organisation 

Timing 

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/ 
Lien Lap JSC 

Site 
preparation 

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

EPC 
Contractor 

During 
construction 

11.3.1.3.4 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 minimise impacts. 

  Impact Significance 

Without Mitigation Measures Communities and Workers 3D Major 
Environment 3D Major  

With Mitigation Measures Communities and Workers 2C Minor  
Environment 2C Minor  

11.3.1.3.5 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.  

11.3.2 During Commissioning and Operation 

11.3.2.1 Leakage and Spill Incidents 

11.3.2.1.1 Background 
There would be widespread use of chemicals, including hydrocarbons, across the site during both 
phases of the Project for operation & maintenance (O&M) services. As a result, there was a risk that 
small volumes of chemicals could be spilled on-site. The risk of these spills reaching the environment 
would be minimal in paved areas. As most chemical usage would be in paved areas, the potential 
environmental and social impact of releases of oils during operation was likely to be low. 
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11.3.2.1.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.2.1.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
onshore spills are summarised in Table 11.7 below. 

Table 11.7 Preventative and Mitigation Measures of Leakage and Spill during Commission 
and Operation Phase 

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). 

O&M 
Contractor/ Lien 
Lap JSC 

Prior to 
commissioning 

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

Lien Lap JSC 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. 

O&M 
Contractor/ Lien 
Lap JSC 

Before 
commissioning 
and operation 

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

Lien Lap JSC During 
commissioning 
and operation 

11.3.2.1.4 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 minimise impacts. 
  Impact Significance 

Without Mitigation Measures Communities 3C Moderate  
Environment 3C Moderate  

With Mitigation Measures Communities 2C Minor  
Environment 3B Minor  
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11.3.2.1.5 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. 

11.3.2.2 Fire and Explosion 

11.3.2.2.1 Background 
Damage of the wind turbine generators (WTGs) and their anciliary 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). 

11.3.2.2.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.2.2.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
fire and explosion are summarised in Table 11.8 below. 

Table 11.8 Preventative and Mitigation Measures of Fire and Explosion during the 
Commission and Operation Phase 

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. 

Lien Lap JSC During 
commissioning 
and operation 

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

O&M 
Contractor/ 
Lien Lap JSC 

During 
commissioning 
and operation 

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

Lien Lap JSC 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. 

Lien Lap JSC During 
commissioning 
and operation 

11.3.2.2.4 Residual Impact 
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 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 571 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

UNPLANNED EVENTS 

such incident still remains the same. In these cases, the mitigation measures described in the previous 
section would potentially apply to minimise the severity on communities and surrounding environment. 

  Impact Significance 

Without Mitigation Measures Communities and Workers 2E Major  
Environment 2D Moderate  

With Mitigation Measures Communities and Workers 2C Minor  
Environment 2C Minor  

11.3.2.2.5 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. 

11.3.2.3 Blade Ejection Failure 

11.3.2.3.1 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 minimise the risk of damage or injury from 
components failure. 

11.3.2.3.1.1 National and International Existing Standards 

Blade throw/ ejection incidents have been classified as the following modelling studies conducted by 
various research groups and blade test practices based on the IEC 61400-23 technical specifications. 
They have been classified as (a) root connection failure; (b) catastrophic structural buckling or 
separation; (c) leading edge, trailing edge, or other bond separation; (d) lightening damage; (e) erosion; 
(f) failure at outboard aerodynamic device; (g) reduction in stiffness of blades (up to 10%); (h) superficial 
structural or delamination/ laminate wrinkling that eventually becomes permanent, leading to damage; 
and (h) over speeding due to failure of supervisory control and data acquisition (SCADA) to rectify the 
failure or high wind/ cyclonic/ meteorological conditions323. 

Considering all the above, it is difficult to attribute blade throw failure to a single attribute or a 
combination of attributes that result in these incidents occurring. Therefore, national regulations or 
recommendations are in place in some countries to define setback distances and/or buffer zones 
surrounding WTGs to minimise the risk of damage or injury from component failure. 
In the current Vietnamese context, there exist no regulations regarding setback distances required to 
ensure safety of nearby settlements. However, the IFC EHS Guidelines on Wind Energy, 2015 has 
recommended a setback distance, based on a review of existing literature in this domain, 
(encompassing the rationale that WTG models have varying dimensions) which is 1.5 x turbine height 
(tower + rotor radius), although modelling suggests that the theoretical blade throw distance can vary 
with the size, shape, weight, and speed of the blades, and the height of the turbine. It is therefore 
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. 

11.3.2.3.1.2 Qualitative Blade Failure Assessment 

The qualitative blade failure (BF) assessment encompassed the rationale that had been proposed by 
the IFC pertaining to setback distances which is 1.5 x turbine height (tower + rotor radius). 

                                                      
323 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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The project comprises 12 wind turbines. The blade throw/blade ejection (BT/BE) assessment was carried 
out considering the wind turbine specifications as proposed to be used in this Project. Wind turbines 
considered in BT/BE assessment are: 

- Vestas V150 - 4.0 : 180 m (tip height) 

The theoretical setback distances and impact zone of theoretical blade throw of the WTGs as per IFC 
wind guidelines have been presented in Table 11.9 and Figure 11.1. This information was used to 
independently assess the setback distances of the receptors that were identified using the latest satellite 
imagery of the Project area. 

The area within the 270m setback of the turbines are agricultural farmlands (banana, acacia and coffee 
trees). Local people who grow banana and coffee trees usually come to their farms for havesting some 
days per year. They often hire some additional labours (less than 10) to support them during the 
havesting season. While acacia trees will take more than five years to be harvested with very limited 
care from the farmers. As such, the presence of local people in the setback zone (270m) around the 
turbines is only occasional and limited.  

Table 11.9 Setback Distances Adopted for Lien Lap Wind Turbines as per IFC Wind EHS 
Guidelines 

WTG Model Project Tower height Rotor Radius Calculated setback 
distances in metres as per 
IFC Wind EHS guidelines 

Vestas V150 - 4.0 Lien Lap Wind 
farm Project 

105m 75 m 270m 

Source: EHS guidelines for wind energy, IFC, August 7, 2015  

 

Figure 11.1 Impact Zone of Theoretical Blade Throw 
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11.3.2.3.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.2.3.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
blade throw are summarised in Table 11.10 below. 

Table 11.10 Preventative and Mitigation Measures of Blade Ejection Failure during 
Commission and Operation Phase 

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; 

Lien Lap JSC Prior 
commissioning 

Prevent Implement the SEP and a robust stakeholder engagement 
programme on emergency response. 

Lien Lap JSC During 
commissioning 
and operation 

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

O&M 
Contractor/ 
Lien Lap JSC 

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. 

O&M 
Contractor/ 
Lien Lap JSC 

Prior 
commissioning 

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

O&M 
Contractor/ 
Lien Lap JSC 

Prior 
commissioning 

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

O&M 
Contractor/ 
Lien Lap JSC 

During 
commissioning 
and operation 

Mitigate Shut down the turbine No. 6 during coffee harvesting of the 
receptor 1969.  

 

O&M 
Contractor/ 
Lien Lap JSC 

During 
commissioning 
and operation 

11.3.2.3.4 Residual Impact 
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 minimise the severity on communities and surrounding environment.  
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  Impact Significance 

Without Mitigation Measures Communities and Workers 3E Major  
Environment 3C Moderate  

With Mitigation Measures Communities and Workers 2E Major  
Environment 2B Minor  

11.3.2.3.5 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. 

11.3.2.4 Transmission Line Snapping and Transmission Pylon Collapse 

11.3.2.4.1 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. 

11.3.2.4.2 Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.2.4.3 Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
transmission line snapping and transmission pylon collapse are summarised in Table 11.11 below. 

Table 11.11 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 

O&M 
Contractor/ 
Lien Lap JSC 

Prior 
commissioning 

Prevent Implement the SEP and a robust stakeholder engagement 
programme on emergency response. 

Lien Lap JSC During 
commissioning 
and operation 

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

O&M 
Contractor/ 
Lien Lap JSC 

During 
commissioning 
and operation 
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Type of 
Control (i.e. 
Prevent/ 
Mitigate) 

Management Control Responsibility 
- Organisation 

Timing 

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

O&M 
Contractor/ 
Lien Lap JSC 

Prior 
commissioning 

Mitigate Develop an Emergency Response Plan and Emergency 
Management Plan and monitor contractors to ensure 
consistent implementation. 

O&M 
Contractor/ 
Lien Lap JSC 

Prior 
commissioning 

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

O&M 
Contractor/ 
Lien Lap JSC 

During 
commissioning 
and operation 

11.3.2.4.4 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 minimise impacts.  

  Impact Significance 

Without Mitigation Measures Communities and Workers 3D Major 
With Mitigation Measures Communities and Workers 2D Moderate 

11.3.2.4.5 Monitoring and Auditing 
An quarterly audit program shall be established to check the implementation of regular technical 
inspection of the transmission lines and transmission pylons’ safety. 

11.3.2.5 Natural Hazards (Flood and Landslides) 

11.3.2.5.1 Background 
The Project site is located within the area that is prone to storms or strong typhoon which usually occur 
in September and October. The monthly rainfall in Khe Sanh Town and in the Project area can reach 
maximum rainfall of 430mm in October. For storms which affect the Province’s mainland usually last 
between 8 and 10 hours but their accompanied rains usually last up to 3 days324. 

Storms with strong wind intensity accompanied by heavy rains could cause flash floods, affecting 
agricultural production and people's safety in the area. The proposed wind farm is situated in low-hilly 
areas with an elevation from 450 - 520m, which are sloping from southwest to northeast. 

The likelihood for the development to increase the flood risk is considered to be Likely.  

In addition, the Project is located in Huong Hoa District where was recorded as the most landslide 
events occurred in Quang Tri Province. Communes with high level of landslides are located mainly in 
the north of National Road No.9, where are in the mountainous area and steep slopes such as Huong 
Linh, Huong Phung, Huong Son, Huong Lap, etc. Area of landslide was recorded as 60,896 m2 

                                                      
324 Feasibility Study for Lien Lap Wind Farm, 2020 
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according to survey in 2012 -2013325, which accounting for 52.2% of total of landslide area in Quang 
Tri Province. 

11.3.2.5.2  Significance (Before Mitigation) 
The significance is provided in Table 11.3. 

11.3.2.5.3  Mitigation Measures 
All preventative and mitigation measures proposed to reduce the likelihood and severity of accidental 
natural unplanned events are summarised in Table 11.12 below. 

Table 11.12 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.  

O&M 
Contractor/ 
Lien Lap JSC 

Prior commissioning 

Prevent  Implement the SEP and a robust stakeholder 
engagement programme on emergency response. 

Lien Lap JSC During commissioning 
and operation 

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

O&M 
Contractor/ 
Lien Lap JSC 

During commissioning 
and operation 

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

O&M 
Contractor/ 
Lien Lap JSC 

Prior commissioning 

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

O&M 
Contractor/ 
Lien Lap JSC 

Prior commissioning 

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

O&M 
Contractor/ 
Lien Lap JSC 

During commissioning 
and operation 

11.3.2.5.4 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 minimise impacts and damage caused by Flood and Landslide. 

  Impact Significance 

Without Mitigation Measures Communities and Workers 4D Major  
With Mitigation Measures Communities and Workers 3C Moderate 

11.3.2.5.5 Monitoring and Auditing 
No specific monitoring program is required. 

                                                      
325 Source: Ha Van Hanh, Truong Dinh Trong and et. “Analyzing the cause, the extent of damage due to the natural disaster in 

Huong Hoa District, Quang Tri Province and Proposing solutions for mitigating the damage.” – Journal of Social Sciences, 
Humanities and eduation – Vol 4. No.2 (2014) 
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12. CUMULATIVE IMPACT ASSESSMENT  

12.1 Introduction 
According to ADB Environmental Safeguards (2012) – A good practice sourcebook, cumulative impacts 
are formed by combining individual impacts from the proposed Project, other existing projects and 
anticipated future projects. Cumulative impacts can become either increasingly adverse or beneficial 
when considered in combination with the current Project. This chapter evaluates significance of 
cumulative impacts of the Project impacts to existing or proposed developments within the Area of 
Influence (AoI). 

The objectives of the Cumulative Impact Assessment are as follows: 

 Determine spatial and temporal boundaries, identify Valued Environmental and Social Components 
(VECs) and all development and external natural and social stressors affecting them; 

 Identify other existing and planned projects and potentially induced developments, as well as 
natural environmental and external social drivers that could affect the selected VECs; 

 Undertake a high-level assessment of potential cumulative impacts on VECs; and 

 Develop measures to ensure these are avoided and/or minimised to the greatest extent possible. 

12.2 Relevant Guidelines and Criteria 
To achieve these objectives and gain an understanding of the complexities of cumulative impacts, this 
Chapter presents a Rapid Cumulative Impact Assessment (RCIA), which has been undertaken largely 
in accordance with international best practice guidance documents, such as: 

 The European Union’s “Guidelines for the Assessment of Indirect and Cumulative Impacts as well 
as Impact Interactions” (1999); 

 The Canadian Environmental Assessment Agency’s “Assessing Cumulative Environmental Effects 
under the Canadian Environmental Assessment Act” (2012); 

 The IFC’s “Good Practice Handbook: Cumulative Impact Assessment and Management Guidance 
for the Private Sector in Emerging Markets” (2013); and 

 Scottish Natural Heritage (SNH), “Assessing the cumulative impact of onshore wind energy 
developments.” (2012). 

12.3 Methodology 
This chapter presents an RCIA in accordance with the IFC Handbook and therefore with regard to the 
six-step process outlined in Section 4.8. As this RCIA forms part of the overall IESE, the general 
conditions and trends of the VECs are already known (they were established during environmental and 
social baseline condition assessments), as are the impacts from the Project (as part of the impact 
assessment) and the proposed mitigation, management and monitoring measures. Given this, VECs 
and impacts have been quickly established, with an emphasis placed on the steps pertaining to CIA 
and management. 

In developing the methodology for this CIA, emphasis has been placed upon following a largely 
qualitative approach, allowing for identification of general trends and then developing appropriate 
management, mitigation and monitoring measures. This is primarily due to lack of clear data or 
information on surrounding projects. Given this approach, the majority of the methodology relies upon 
the use of professional judgements, complimented by ERM’s understanding of the Project and impacts 
and experience with similar projects in similar settings. 
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Source: General RCIA Methodology - IFC Handbook, 2013) 

Figure 12.1 Six-step Process 

12.3.1 Determining Spatial and Temporal Boundaries and VECs 
The methodology used in the setting of spatial and temporal boundaries is largely qualitative and is 
based upon the general “rules of thumb” suggested in Box 7 of the IFC Handbook. The following factors 
have been established within the methodology: 

 Temporal boundaries have been set based on a desktop review of available information pertaining 
to other proposed projects within the area; 

 ERM’s understanding of projects currently within and proposed to be developed within the local 
area; and 

 Geographic boundaries are a composite of the location of the identified VECs, assessed impacts 
of the Project and the degree to which they may overlap with other external projects and stressors 
to impact upon an identified VEC. 

12.3.2 Identifying VECs and their Present Conditions 
As this RCIA is part of an IESE, the identification of VECs is able to be largely drawn upon work already 
undertaken, supplemented by stakeholder engagement. VECs are defined as follows: 

 Those defined as sensitive receptors within the IESE; 

 Any particular resource or ecosystem service identified as being utilised by sensitive receptors. An 
example of this would be fishery activities at the nearshore or the mangrove area of the local 
community for domestic purposes; 

 Those identified as part of stakeholder engagement, regardless of whether or not they meet either 
of the above definitions. 

12.3.3 Identifying Developments and External Social Stressors Affecting VECs 
External developments, also known as reasonably foreseeable future actions, are identified utilising 
knowledge gained through the IESE process (including field observations), stakeholder engagement 
and the interpretation of readily available external data. The outcomes of these considerations will be a 
simple binomial decision, i.e. yes the Project is likely and therefore will be included within the CIA, or 
no, it is unlikely and therefore will not be included within the CIA. 
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The second step is to determine the extent of the various impacts of these projects. This allows for a 
decision to be made as to whether there is the potential for an overlap in Project impacts that could lead 
to a measurable cumulative impact. Key to this are the following elements: 

 Identification of appropriate geographical/spatial boundaries. Where potentially interacting projects 
are not located close enough, or sufficiently linked through various ecological and social processes, 
for relevant impacts to overlap, cumulative impacts are less likely; 

 Identification of temporal boundaries. Where the schedules of various components of projects do 
not overlap in time, particularly with regards to the construction phase of large projects, cumulative 
impacts are less likely. Additionally, where projects are going to be short term, cumulative impacts 
will generally be of limited duration; 

 Consideration of impact type. Whilst there may be no direct geographical overlap in project 
boundaries, there is the possibility that their offsite impacts may directly overlap elsewhere and 
cause offsite cumulative impacts. Examples are sediment discharges into river systems, air 
pollutant emissions, and social impacts associated with overall migration influx; 

 Determination of any “aggravating factors” that may be evident within a particular project identified 
for inclusion within the CIA. This includes elements such as the size of the project, environmental 
management performance, and the regulatory regime under which it operates; and 

 Identification of potential externalities, that is a project ability to influence (either positively or 
negatively) the behaviours of other operations in the area. 

The other element identified as part of this scope is external natural and social stressors which aren’t 
related to a single project or source. As these are ongoing stressors it has been assumed that they 
have already been captured as part of the Project baseline conditions (refer to Chapter 7 and Chapter 
8) and the impact assessment (refer to Chapter 9 and Chapter 10). Specific additional identification and 
assessment of these is therefore not considered necessary as part of this RCIA. 

12.3.4 Identification and Assessment of Impacts 
Impact scoping and identification needs to be in alignment with those assessed throughout the main 
body of the IESE, and needs to include those which are recognised as important on the basis of genuine 
scientific concerns and the views of affected communities and other stakeholders. This allows for 
impacts to be appropriately grouped and added to impacts identified as likely to occur from other 
projects. 

A largely qualitative approach was taken for the RCIA. This is to enable a focus upon identification of 
trends across the various projects in the area, their temporal and spatial interactions and how these are 
likely to impact upon VECs. Whilst impacts arising from the Project have been defined and assessed in 
isolation, it can be difficult to accurately quantify cumulative impacts as there can be a high degree of 
uncertainty in interactions with other projects and activities that may be occurring in the area as well as 
a lack of confirmed project information. Therefore, the impacts are to be assessed qualitatively based 
on the identified trends and grouped according to impact type, rather than VECs, in accordance with 
the overall methodology adopted for the IESE. The RCIA is also based on the assumption that all 
assessed residual impact levels within the IESE are achievable. 

12.3.5 Development of Management, Mitigation and Monitoring Measures 
Based upon identification of broad impact trends, broad scale mitigation measures will need to be 
developed. Generally, these are based upon:  

 Effective application of, and adherence to, the mitigation hierarchy in environmental and social 
management of the specific contributions by the project expected cumulative impacts. This is 
generally achieved through stringent implementation of the measures developed specifically for 
the project; and 
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 Development of best efforts to engage in, enhance and/or contribute to a multi-stakeholder, 
collaborative approach to implementing management actions which are beyond the capacity of an 
individual project proponent. 

Any measures developed to address concerns identified within this CIA will take into account these 
general concepts. There also needs to be scope to develop these measures further when detailed 
information regarding projects becomes available. 

12.4 Scoping Assessment 

12.4.1 Identification of VECs  
The following VECs have been identified to be important in assessing risks causing by the Project, 
including: 

 Noise receptors in close proximity to the Project site (within 2,000m radius of Project site); 

 Avifauna population: birds and bats in risk collision with wind turbines;  

 Terrestrial Habitat; 

 Landscape and Visual Amenity; 

 Socio-economic and community health; and  

 Indigenous Peoples. 

12.4.2 Spatial Boundaries 
According to IFC Good Practice Handbook on Cumulative Impact Assessment, spatial and temporal 
boundaries of the Project includes the area that will be directly affected by the Project or activities – the 
Project’s footprint (31.2 hectares) and surrounding region contributing to significant impacts outside 
project’s footprint (e.g. transportation). The Area of Influences (AoI) was guided by information taken 
from similar projects in Vietnam and abroad. This allows for a decision to be made as to whether there 
is the potential for overlap with the Project and other developments’ impacts. 

Area of Influence (AOI) 

VECs Potential Impact AOI (km) 

Physical features Elevated noise from wind farm 2326 

Ecology system Collision of birds and bats with the 
turbines 

50 (ADB SPS, IFC PS6) 

Landscape and 
Visual Amenity 

Elevated visual nuisance from a cluster of 
wind farm 

35327 

12.4.3 Existing and Planned Developments 
According to Decision No. 6185/QD-BCT dated 19 June, 2015 by the Ministry of Industry and Trade on 
the approval of master plan of windfarm projects in Quang Tri Province until 2020, with a vision to 2030, 
the Province was approved for wind power development within three areas, including: 

 Zone 1: including Huong Son, Huong Lap, Huong Phung Communes, Huong Hoa District with total 
area of 2,789 hectares; 

                                                      
326 Estimated from modelling output for similar Project 
327 Scottish Natural Heritage (SNH), “Assessing the cumulative impact of onshore wind energy developments.” (2012) 
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 Zone 2: including Huong Linh, Huong Lap, Huong Hiep Communes, Huong Hoa District with total 
area of 2,882 hectares; 

 Zone 3: including Gio Viet, Gio Hai, Gio Thanh Communes (Gio Linh District), Vinh Tan Commune 
and coastal area in Vinh Linh District and Con Co District with total area of 1,036 hectares. 

Table 12.1 summarizes existing and proposed windfarm projects in proximity to Lien Lap Wind Farm.  

 

Figure 12.2 Existing and Planned Wind Power Developments in the Immediate Region
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Table 12.1 Key Developers in the Immediate Region 

  Project Location Land 
area 
(Project 
footprint) 
(ha) 

Capacity 
(MW) 
  

Development 
Status at the 
time of CIA 
  

Tentative 
Schedule 
for 
Operation 

Distance to Lien Lap Wind Power Project 
Components (km) 

Turbine Substation328 Transmission 
line 

1 Huong Linh 1 &2  
Windfarm 

Onshore wind farm in 
Huong Linh Commune 

27.2 60  Operation NA 11 NA 7.7 

2 Huong Linh 7 Wind 
farm 

Onshore wind farm in 
Huong Linh Commune 

215329  Planning NA 10.9 NA 7.8 

3 Huong Linh 8 Wind 
farm 

Onshore wind farm in 
Huong Linh Commune 

33833  Planning NA 5.8 NA 2.5 

4 Huong Phung 1 
Wind farm 

Onshore wind farm in 
Huong Phung Commune 

NA 30  Construction Quarter II 
2021 

NA NA NA 

5 Huong Phung 2&3 
Wind farm  

Onshore wind farm in 
Huong Phung Commune 

30.9  50  Construction Quarter II 
2021 

8.8 NA 8.1 

6 Gelex 1 &2 Wind 
farm 

Onshore wind farm in 
Huong Linh Commune 

33.36  60  Construction Quarter IV 
2021 

7.6 NA 4.4 

7 Gelex 3 Wind farm Onshore wind farm in 
Huong Linh Commune 

19.05  30  Construction Quarter IV 
2021 

10.7 NA 7.5 

                                                      
328 Lien Lap Wind Farm will be used the same substation with Huong Tan Wind Farm, which is planning to build in Huong Tan Commune. The substation will be invested and built by Phu Dien 
Wind Farm JSC. So this substation will be scoped out in the IESE. 
329  The land area of Huong Linh 7 and Huong Linh 8 Wind farm presented in the Table are Project boundary area, provided by Client. 
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  Project Location Land 
area 
(Project 
footprint) 
(ha) 

Capacity 
(MW) 
  

Development 
Status at the 
time of CIA 
  

Tentative 
Schedule 
for 
Operation 

Distance to Lien Lap Wind Power Project 
Components (km) 

Turbine Substation328 Transmission 
line 

8 Tan Linh Wind farm Onshore wind farm in 
Huong Linh  and Huong 
Tan Commune 

30.5 46.2 Construction Quarter IV 
2021 

4.4 NA 2.7 

9 Huong Tan Wind 
farm 

Onshore wind farm in 
Huong Tan Commune 

31.2 46.2 Construction Quarter IV 
2021 

2.6 NA 2.7 

10 Phong Lieu Wind 
farm  

Onshore wind farm in four 
communes of Huong 
Phung, Huong Linh, Tan 
Thanh and Huong Tan 

16.51  48  Planning 2021 6 NA 5.5 

11 Phong Huy Wind 
farm 

Onshore wind farm at Tan 
Lap and Tan Lien wind farm 

25.52  50.4  Construction Quarter IV 
2021 

3.9 NA 4.2 

12 Phong Nguyen 
Wind farm 

Onshore wind farm at 
Huong Phung and Tan 
Thanh Commune 

25.62  50.4 Construction Quarter IV 
2021 

6.6 NA 7.1 
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Table 12.2 Scoping Matrix 

Impact Type VEC’s Likely to be Impacted Existing Assessment in IESE RCIA Scope 

Noise Local communities in Bu village and Tan 
Thuan village in Tan Lap Commune and 
Tan Hao village in Tan Lien Commune 
and other nearby communes in Huong 
Hoa District. 

A detailed assessment of noise impacts is 
provided in Section 9.2. 

Given several windfarms will be developed in the 
Project’s vicinity, cumulative impact assessment is 
proposed to conduct. 

Bird and bat strike and 
habitat loss. 

Species of conservation interest known to 
habitat the local area (Section 9.9).  

A detailed assessment of biodiversity impacts 
is provided in Section 9.9 and identifies 
impacts in Lien Lap Wind Farm’s 
development only.  

Cumulative assessment to be conducted using the 
findings from the assessment for the Lien Lap 
Wind Farms as guidance on the extent and likely 
significance of impacts. 

Disturbance and 
Displacement of 
terrestrial Habitat 

Species of conservation interest known to 
habitat the local area (Section 9.9). 

A detailed assessment of biodiversity impacts 
is provided in Section 9.9 and identifies 
impacts in Lien Lap Wind Farm’s 
development only. 

Cumulative assessment to be conducted using the 
findings from the assessment for the Lien Lap Wind 
Farms as guidance on the extent and likely 
significance of impacts. 

Visual Impacts Communities living in Bu village and Tan 
Thuan village in Tan Lap Commune and 
Tan Hao village in Tan Lien Commune in 
Huong Hoa District. 

A visual assessment is provided in Section 
9.8. 

No further assessment required due to no project 
within 1.5 km radius. 

Waste No VEC’s are likely to be impacted by 
waste. 

Waste is not considered for the CIA as the 
ESMP has proposed appropriate 
management and mitigation measures. It is 
expected that any future developments will 
comply with Vietnamese waste storage and 
management regulations (as a minimum).  

No further assessment required 

Socio-Economic: 
Economy and 
Employment  

The VECs likely to be impacted are those 
people residing in Bu village and Tan 
Thuan village in Tan Lap Commune and 
Tan Hao village in Tan Lien Commune in 
Huong Hoa District. 

An assessment on impacts to employment 
and economy during both construction and 
operation phase, including impact 
assessment to local Indigenous Peoples is 
provided in Section 10.6 and Section 10.8  

A qualitative assessment will be undertaken, 
focusing on identification of ways in which 
cumulative impacts may occur to VECs, and 
develop appropriate mitigation strategies to ensure 
that positive impacts are maximised. 
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Impact Type VEC’s Likely to be Impacted Existing Assessment in IESE RCIA Scope 

Socio-Economic: 
Community Health and 
Safety 

The VECs likely to be impacted are those 
people residing in Tan Lien and Tan Lap 
Commune, especially those living close to 
Project Main Site and anciliary facilities. 

Section 10.4 presents a detailed assessment 
of impacts relating to community health and 
safety during Construction and Operation 
Phases.  

Based on information provided by Client, 
construction periods of several nearby windfarm 
are overlap. A qualitative cumulative impact 
assessment will be undertaken, focusing on 
identification of ways in which cumulative impacts 
may occur to VECs, and develop appropriate 
mitigation strategies. 

Socio-Economic: Traffic The VECs likely to be impacted are those 
people residing in Huong Hoa District. 

Section 10.4 and Section 9.10.3 present a 
detailed assessment of impacts relating to 
traffic during Construction phase.  

A qualitative assessment will be undertaken, 
focusing on identification of ways in which 
cumulative impacts may occur to VECs, and 
develop appropriate mitigation strategies. 

Socio – Economic: 
Local Community 
Livelihood 

The VECs likely to be impacted are those 
people residing in Bu village and Tan 
Thuan village in Tan Lap Commune and 
Tan Hao village in Tan Lien Commune in 
Huong Hoa District. 

Section 10.2 and 10.3 present a detailed 
assessment of impacts relating to Community 
livelihood during Construction phase and 
Operation phase. 

A qualitative assessment will be undertaken, 
focusing on identification of ways in which 
cumulative impacts may occur to VECs, and 
develop appropriate mitigation strategies. 

Socio-Economic: 
Infrastructure and Public 
Services 

The VECs likely to be impacted are those 
people residing in Huong Hoa District. 

An assessment of impacts relating to 
Infrastructure and Public Services during 
Construction phase is integrated in Section 
10.6 

A qualitative assessment will be undertaken, 
focusing on identification of ways in which 
cumulative impacts may occur to VECs, and 
develop appropriate mitigation strategies. 

Impacts to Indigenous 
Peoples 

The VEC’s likely to be impacted are 
Indigenous Peoples residing in Huong 
Hoa District 

An assessment of impacts to indigenous 
Peoples is provided in Section 10.8. 

About 60% -70% Van Kieu ethnic minority people 
residing in neighbourhood area such as Huong 
Tan, Huong Linh, Huong Phung, etc. in Huong Hoa 
District. When several developments is occurred at 
the same time, cumulative impact assessment on 
Indigenous Peoples is proposed to undertake. 
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12.4.4 Scope of CIA 
A cumulative screening assessment was carried out to consider the interactions of impacts from various 
key developers on the relevant VECs, including: 

 Cumulative Bird Collision,  

 Cumulative Habitat loss; 

 Cumulative Bat mortality; 

 Cumulative Critical Habitat; 

 Cumulative impact on Economy and employment; 

 Cumulative impact on Local community Livelihood; 

 Cumulative impact on Community health and safety;  

 Cumulative impact on Traffic; and 

 Cumulative impact on Indigenous Peoples. 

Cumulative impacts that are not contributed significantly from the Project were scoped-out. Results of 
the impact screening and scoping on VECs are presented in Table 12.2. 

12.5 Cumulative Impact on Habitat Loss 

12.5.1 Scope of Assessment  
This scope of assessment relates to the area within the footprints of the Project components. The 
habitat loss assessed is the direct loss of habitat from Project activities. The construction and land 
clearance is expected to occur in 2020. The operation will commence tentatively in 2021.  

12.5.2 Significance of Impact 
The Study Area supports a wide range of flora species from many families. Some species occupy large 
areas and include Tenasserim Pine, Vernicia montana and Arabica Coffee. These species have 
widespread distributions. Additionally, there are some individuals of Burma Padauk found during the 
baseline survey but these are not likely to be impacted by the project (Lien Lap IESE). The three native 
species in Vietnam are Tenasserim Pine, Vernicia montana, Burma Padauk Tenasserim Pine is listed 
as Near Threatened and Vernicia montana is listed as Least Concern. For introduced species, the 
habitat loss is not expected to significantly affect their global populations (Table 12.3). The sensitivity 
of receptor is therefore classified as Medium.  

Table 12.3 Species Occupy Predominantly Area 

Common Name Scientific Name IUCN Red List Vietnam Red 
Data Book 

Native/ Introduced 
Species 

Tenasserim Pine Pinus latteri NT  Native 

 Vernicia montana LC  Native 

Arabica Coffee Coffea arabica EN  Introduced 

Burma Padauk Pterocarpus 
macrocarpus 

EN EN Native 

Apart from that, the cumulative direct-habitat loss is greater than 151 ha. The reduction of the forest will 
cause a decrease of approximately 0.25% forest cover of the total 61,370 ha forest within the Huong 
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Hoa district. As these areas do not play a key role in the function of protection and production forests 
within Huong Hoa district, the loss of habitat is unlikely to reduce the ecological function of forest in 
protecting water, avoiding erosion, harmonizing climate. In addition, some species can be regenerated 
artificially. The project’s impact contributing in cumulative loss is considered to be a small area of 
habitat, but without loss of viability/ function of the habitat, thus the impact magnitude is considered as 
Small. 

The significance of impact is considered as Minor. 

Table 12.4 Loss of Terrestrial Habitat Impact Assessment 

Impact Description Permanent and temporary Project Infrastructure will directly impact natural 
and modified habitat. 

Impact Nature Negative Positive Neutral 

Impact Type Direct Indirect Induced 

Impact Duration Temporary Short-term Long-term Permanent 

Impact Extent Local Regional International 

Frequency The impact is considered a one-off event. 

Impact Magnitude Positive Negligible  Small  Medium  Large 

Receptor Sensitivity Low Medium  High 

Impact Significance Negligible Minor Moderate Major 

Significance of impact is considered Minor. 

12.5.3 Mitigation and Management Measures 
The proposed mitigation measures identified in each Project Impact Assessment and the 
implementation of the collaborative strategy with involvement from nearby wind farm projects are listed 
below: 

 PCC1 is recommended to facilitate a Cumulative Impact Assessment (CIA) committee with project 
and government representation (such as Quang Tri Provincial People Committee) to govern a 
system for managing cumulative impacts. This system however should be compliant with Vietnam 
regulations and should seek guidance from these to strengthen their mandate (such as justification 
of presence of Vietnam Data Red Book) and protected  birds and mammals  and  consequences 
of cumulative impacts on these, Vietnam commitments to international treaties such as Convention 
on International Trade in Endangered Species of Wild Fauna and Flora (CITES)); 

 Establish reporting system from each project on status of common mitigation implemented and 
results of monitoring and evaluation;  

 Sharing of best practices in avoidance of forest loss through active monitoring of construction 
phase forest clearance and forest rehabilitation; and 

 Implementing Wildlife Shepherding Protocol and Injured Wildlife Management Protocol. 

12.6 Cumulative Impact on Bird Collision 

12.6.1 Scope of Assessment  
This scope of assessment relates to the area within 50 km radius of the Project components during the 
operation phase. The collision assessed in this section focusses on cumulative collision risks between 
bird and turbine blades during operation phase, consequent cumulative fatalities and a possible 
unviable reduction of populations of some species of birds and bats within 50 km of the wind farm. It 
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also focusses on barrier effects and birds altering flight paths to access resources, engergetic costs 
associated with this and consequences for population viability in some species. Cumulative impacts are 
more evident if all wind farms operate in the same period. It is currently unclear whether the operations 
will overlap. 

The cumulative impacts are not assessed keeping in mind determination of impact signficances, but do 
provide precautionary guidance for mitigation across projects and a larger geograpical extent. 

12.6.2 Significance of Impact 
The Project Areas are located within Annamese Lowlands Endemic Bird Areas (EBA) which cover the 
lowland and foothills of north-central Vietnam (southern Ninh Binh, Thanh Hoa, Nghe An, Ha Tinh, 
Quang Binh, Quang Tri and Thua Thien-Hue province) and part of adjacent central Lao PDR. The 
Annamese Lowlands (EBA) covers 17 Important Bird Areas.  

The baseline study identified five Important Bird Areas within 50 km radius (Table 12.5). 

Table 12.5 Important Bird Areas within 50 km Radius 

No. Important Bird Area Country  Area (ha) 

1 Xe Sap Lao PDR 137,120 

2 Phong Dien Vietnam 41,548 

3 Truong Son Vietnam 50,000 

4 Dakrong Vietnam 40,526 

5 Upper Xe Bangfai Lao PDR 31,300 

Within the identified Important Bird Areas, there are various bird species utilising these areas including 
critical/ endangered species, restricted-range species and migratory species. However, the baseline 
surveys did not record any occurrence of species of conservation interest within the Project Area 
conservation. Birds could potentially change routes to avoid the projects. 

East Asian-Australian Flyway (EAAF) extends from within the Arctic Circle, through East and South-
east Asia, to Australia and New Zealand, stretching across 22 countries including Vietnam. Spoon-
billed Sandpiper (Eurynorhynchus pygmeus) [IUCN CR] occurs within this EAAF and its presence was 
recorded in Mekong Delta recently (GBIF). The study area is unlikely to play an important role providing 
resting or foraging site for Spoon-billed Sandpiper in its flyways. Additionally, Brown-chested Jungle-
flycatcher (Cyornis brunneatus) [IUCN VU] was found in northern Vietnam in 2013330. Brown-chested 
Jungle-flycatcher appears to occur in forest and shrubland. According to desktop screening, field survey 
results and shared data from other projects, this species has not been recorded recently. Furthermore, 
their flights are likely to below Rotor Swept Zone (RSZ). In general, the literature review, desktop 
screening and filed surveys do not indicate that the area plays an important role for globally significant 
concentrations of migratory species.  

With respect to Rotor Swept Zone (RSZ), the average RSZ is calculated approximately 30-180m based 
on the height of proposed wind turbines and the diameter of blades. Thus, birds flying in band 2 (35-
150m) and band 3 (>150m) are threatened considerably by collision risk. Nevertheless, the majority of 
birds flying in the mentioned bands are listed Least Concern in IUCN Red List. No flights of species of 
conservation interest in the two mentioned bands was recorded during baseline surveys.  

                                                      
330 Mahood, S. P., Delonglée, S. , Klingel, F., Wicker, F. and Robson , C. ( 2013 b) The status of Brown-chested Jungle 
Flycatcher Rhinomyias brunneata in Vietnam. Forktail 29 : 20 – 26. 
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The cumulative impact of large-scale wind farm development might potentially cause significantly 
increase in bird mortality levels (Brabant, et al. 2015). The presence and operation of many wind 
turbines simultaneously result in increasing the collision risk compared with the operation of the Project 
in isolation.  

Nevertheless, based on available data from desktop screening, literature reviews, field survey results 
from the project and adjacent projects, the majority of birds flying in the mentioned bands are listed 
Least Concern in IUCN Red List. Generally, the mortality rate of these species within the area is small 
in comparison with the global population. Hence, it is unlikely that mortalities adversely affect the long-
term viability of that population. No flights of species of conservation interest in the two mentioned bands 
was recorded during baseline surveys. Given lack of data in relation to flight paths for the whole area 
in Quang Tri Province, as well as the complex situations when providing flight paths of all recorded 
species, determination of exact flight paths is challenging. It is anticipated that the sensitivity of the 
receptor is Low-Medium. 

In addition, the birds may be forced to change their routes, which adversely influence their foraging, 
mating and breeding behaviours and could incur higher energetic costs. The alternative routes will 
depended on various aspects such as wind characteristics, weather so it is difficult to predict. These 
operations may occur simultaneously from 2021, though this is to be confirmed and will last for at least 
for 20 years. 

12.6.3 Mitigation and Management Measures 
The proposed mitigation measures identified in the Project Impact Assessment and the implementation 
of the collaborative strategy with involvement from nearby wind farm projects:  

 PCC1 facilitating a Cumulative Impact Assessment (CIA) committee with project and government 
representation (such as Quang Tri Provincial People Committee) to govern a system for managing 
cumulative impacts. This system however should be compliant with Vietnam regulations and should 
seek guidance from these to strengthen their mandate (such as justification of presence of Vietnam 
Data Red Book species  and protected  birds and mammals)  and  consequences of cumulative 
impacts on these, Vietnam commitments to international treaties such as Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES); 

 Sharing best practices available in monitoring surveys, and mitigations for transmission line and 
wind turbines designs and bird diverter deployment (designs for diverters, spacing and location 
along sensitive areas).  

12.7 Cumulative Impacts on Bat Mortality 

12.7.1 Scope of Assessment  
This scope of assessment relates to the area within 50 km radius of the Project components during the 
operation phase. The collision assessed in this section focusses on cumulative collision risks between 
bats  and turbine blades during operation phase, consequent cumulative fatalities and a possible 
unviable reduction of populations of some species of bats within 50 km of the wind farm . It also focuses 
on barrier effects and  bats  altering flight paths to access resources, engergetic costs associated with 
this and consequences for population viability in some species. Cumulative impacts are more evident 
if all wind farms operate in the  same period. It is currently unclear whether the  operations  will overlap. 
The cumulative impacts are not assessed keeping in mind determination of impact signficances, but do 
provide precautionary guidance for mitigation across projects and a larger geograpical extent. 

12.7.2 Significance of Impact 
Barotrauma describes injuries that occur when a bat encounters sudden and extreme changes in 
atmospheric pressure. The rapid pressure fluctuations surrounding wind turbine blades can rupture air-
containing structures in the bat bodies which causes internal bleeding and death. The low-pressure 
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regions formed from rotating turbine might cause pressure fluctuations of sufficient magnitude to injure 
bats that fly too close to operating turbines 331 . However, research that used advanced forensic 
pathology332 and computational fluid dynamics simulations333 indicated that the pressure changes near 
an operating turbine are at least an order of magnitude below the threshold where fatality is expected. 
As a result, the bat barotrauma risk within the Project Area is expected to be Small.  

Shield-nosed Leaf-nosed Bat (Hipposideros scutinares) [IUCN VU] was found within the Project Area 
and its proximity. It is an insectivorous species that forage in caves and hollow trees. The collision risk 
of this bat is classified as Low according to the Risk Classification Guide of Furey and Racey (2016).  

In addition, no roosting site of Shield-nosed Leaf-nosed Bat was identified within the Study area during 
baseline surveys. However, the Bat expert Mr. Vuong Tuan Tu found that this species may roost in 
nearby areas. The roosting sites are potentially located within proximal areas and may be identified in 
further surveys concentrating on the species. The presence of dense wind farm projects and 
transmission line networks possibly create a physical barrier to the movement of local bat assemblages 
and/or reduce population connectivity due to increasing habitat fragmentation. Despite these, the 
magnitude of the cumulative impacts is predicted to not reduce the population, further endangering bat 
populations including the Shield-nosed Leaf-nosed Bat (Tu Vuong334 pers. comm.).  
Due to the overlapping of operations of wind farms projects, the collision risks and barotrauma increase 
as a result of increasing of number of wind turbines operating in the area simultaneously. It was 
anticipated that 90% of bat fatalities involved internal haemorrhaging consistent with barotrauma, and 
that direct contact with turbine blades only accounted for about half of the fatalities (Baerwald, et al. 
2008). Air pressure change at turbine blades is an undetectable hazard and helps explain high bat 
fatality rates. Taking the precautionary approach, and considering the likelihood of threatened species 
within the adjacent KBAs, it is anticipated that the sensitivity of the receptor is Low-Medium. 

12.7.3 Mitigation and Management Measures  
The proposed mitigation measures identified in the Project Impact Assessment and the implementation 
of the collaborative strategy with involvements from nearby wind farm projects include: 

 PCC1 is recommended to facilitate a Cumulative Impact Assessment (CIA) committee with project 
and government representation (such as Quang Tri Provincial People Committee) to govern a 
system for managing cumulative impacts. This system however should be compliant with Vietnam 
regulations and should seek guidance from these to strengthen their mandate (such as justification 
of presence of Vietnam Data Red Book) and protected  birds and mammals  and  consequences 
of cumulative impacts on these, Vietnam commitments to international treaties such as Convention 
on International Trade in Endangered Species of Wild Fauna and Flora (CITES)); 

 Sharing best practices available in fauna monitoring surveys (e.g. use of acoustic monitors on bats) 
and mitigating measures such as use lights that have low ultraviolet wavelengths onshore (reduce 
insect congregations around lights that bats forage on) and use of bat monitoring and deterrent 
system is recommended. 

                                                      
331 T. Durr and L. Bach. 2004. Bat Deaths and Wind Turbines - A Review of Current Knowledge, And Of the Information 
Available in the Database for Germany. Bremer Beiträge für Naturkunde und Naturschutz, Volume 7, pp. 253-264. 
332 K. E. Rollins, D. K. Meyerholz, G. D. Johnson, A. P. Capparella, and S. S. Loew. 2012. A forensic investigation into the 
etiology of bat mortality at a wind farm: barotrauma or traumatic injury?. Vet. Pathol. Online, vol. 49, no. 2, pp. 362–371. 
333 Houck, Dan. 2012. Computational fluid dynamics simulations of bats flying near operating wind turbines: Quantification of 
pressure-time histories of likely flight paths. Available through the U.S. DOE Office of Science, Office of Workforce 
Development for Teachers and Scientists Application Review System (WARS). 
334 Tu Vuong is a Vietnamese bat expert which has more than 20-year experience in Vietnam and Asia. Neil Furey and Tu 
Vuong have researched this species.  
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12.8 Cumulative Impacts on Mammals 

12.8.1 Scope of Assessment  
The Project activities possibly contributes indirect impacts on the cumulative impact on species 
consisting of Red-shanked Douc Langur (Pygathrix nemaeus) [IUCN EN], Pygmy Slow Loris 
(Nycticebus pygmaeus) [IUCN EN, VNRB VU].  

The construction and land clearance is expected to occur in 2020. The operation is tentatively 
scheduled for 2021.  

12.8.2 Significance of Impact 
Red-shanked Douc Langur is associated with secondary evergreen and semi-evergreen forests in both 
broadleaf and mixed broadleaf-coniferous forest. Pygmy Slow Loris lives in bamboo forest mixed with 
hardwood trees, forest edge habitat, and dense scrub335. Pygmy Slow Loris is nocturnal and arboreal 
and lives almost exclusively in trees, except on rare occasions in response to potential predators. 

Red-shanked Douc Langur has been hunted and poached illegally for meat, bone and horn for several 
years. Pygmy Slow Loris has been hunted and raised as pets.  

The influx of workers during the construction phase may lead to increased hunting, poaching, or 
trapping activities for Red-shanked Douc Langur and Pygmy Slow Loris. The more presence of labour 
force in the site results in more pressure on the species related from illegal hunting and poaching. 

The species appear to exist in natural habitat and plantation with dense vegetation and wide canopy. 
Some forest such as Vernicia montana and mixed habitat potentially provide appropriate habitat for 
these species. The direct habitat loss causes the loss of habitat supporting Red-shanked Douc Langur 
and Pygmy Slow Loris. Disturbance and displacement from anthropogenic noise, light and vibration 
arising from the project activities can adversely influence the behaviour of species. Noise and vibration 
may affect the vocalisation of Red-shanked Douc Langur and Pygmy Slow Loris frequently used for 
mating. Additionally, light possibly causes negative impacts on the nocturnal Pygmy Slow Loris. Barrier 
creation and fragmentation is expected to generate adverse effects for Red-shanked Douc Langur and 
Pygmy Slow Loris. The movements at the landscape level for these species could potentially be 
restricted. Additionally, these two species could locally be negatively affected by the additional forest 
fragmentation caused by roads in wind farms.  

The cumulative of barrier creation therefore possibly poses a considerable influence on mentioned 
species especially Red-shanked Douc Langur. The high fragmentation of habitat due to the presence 
of new infrastructure also isolates the habitats of importance.  

Edge effect impacts can include increased risk of parasitism or disease, increased risk of predation, 
adverse microclimate conditions (including drying out and subsequent fire risk), and competition from 
invasive species.  

All the impacts discussed above are at the project level. Given ERM’s understanding of the landscape 
where these 12 projects are located, habitats within are likely to contain isolated and relic groups or 
individuals of larger populations geographically more extensive than what exists. The project wise 
impacts described above contribute towards loss of habitat viability for these isolated groups, possible 
lowered population viability due to  reduced reproductive success within groups and due to forest 
fragmentation and barrier effects, a reduction of potential for habitat connectivity across the isolated 
groups, diminishing the chances of population recovery at the landscape level. 

                                                      
335 Pygmy Slow Loris. San Diego Zoo. Available at: https://animals.sandiegozoo.org/animals/pygmy-slow-loris. Accessed: 04 
August 2020 

https://animals.sandiegozoo.org/animals/pygmy-slow-loris
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12.8.3 Mitigation and Management Measures 
The mitigation measures for addressing the potential impact to the Red-shanked Douc Langur 
(Pygathrix nemaeus) [IUCN EN], Pygmy Slow Loris (Nycticebus pygmaeus) [IUCN EN, VNRB VU] 
include those outlined in the EIA, and Collaborative Strategy.  

 PCC1 is recommended to facilitate a Cumulative Impact Assessment (CIA) committee with project 
and government representation (such as Quang Tri Provincial People Committee) to govern a 
system for managing cumulative impacts. This system however should be compliant with Vietnam 
regulations and should seek guidance from these to strengthen their mandate (such as justification 
of presence of Vietnam Data Red Book) and protected  birds and mammals  and  consequences 
of cumulative impacts on these, Vietnam commitments to international treaties such as Convention 
on International Trade in Endangered Species of Wild Fauna and Flora (CITES)); 

 Implementing Wildlife Shepherding Protocol and Injured Wildlife Management Protocol across all 
projects; 

 Identification of areas within  project areas  which contribute towards connectivity across the 
cumulative impact landscape for the above species and rehabilitation of habitats to be prioritized; 

 Sharing of best practices in avoidance of forest loss through active monitoring of construction 
phase forest clearance and forest rehabilitation. 

12.9 Cumulative Impacts on Economy and Employment 
In terms of economy and employment, the cumulative impact will be Positive and this positive impact 
will be assessed at national, provincial and local level through analysing tax revenue, economic 
development and employment opportunities, respectively. As indicated in Section 10.6 and Table 12.6, 
the cumulative impacts will occur during both the Construction and Operation Phases of the Project. 
Benefits will be visible in the local employment and procurement activities of the Project as well as other 
local developments, both directly to the projects and indirectly via their subcontractors and suppliers. 
Based on ERM’s experience with wind farm projects, each project requires an average of 92 workers 
for construction and 40 workers for operations. Although not all of these workers will be recruited from 
the local area, some will be employed from the local communities for unskilled and semi-skilled jobs. 
Business and service development, including shops, restaurants and hotels, will increase in the area 
leading to increased incomes and induced employment for local people. 

Table 12.6 Cumulative Impact Scoping for Economy and Employment 

  Project Economy and 
Employment 

Proposed developments 
1 Huong Linh 1 &2 Wind farm O 
2 Huong Linh 7  Wind farm CO 

3 Huong Linh 8 Wind farm CO 
4 Huong Phung 1 Wind farm CO 
5 Huong Phung 2 &3  Wind farm  CO 

6 Gelex 1 & 2 Wind farm CO 

7 Gelex 3 Wind farm CO 
8 Tan Linh Wind farm CO 
9 Huong Tan Wind farm CO 

10 Lien Lap Wind farm CO 
11 Phong Lieu Wind farm  CO 

12 Phong Huy Wind farm CO 
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  Project Economy and 
Employment 

13 Phong Nguyen Wind farm  CO 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 

12.10 Cumulative Impacts on Community Health and Safety 
The cumulative impacts on community health and safety are assessed for both labour influx and non-
influx related issues during construction and operation of the Project, concurrently with other 
developments in Huong Hoa District and its surroundings, as shown in Table 12.7 and Appendix J. As 
indicated in the scoping matrix (see Table 12.2), most of the cumulative impacts on community health 
and safety will be from the Project’s construction activities interacting with the construction of the close 
wind farm projects.  

Table 12.7 Cumulative Impact Scoping for Community Health and Safety 

  Project Community 
Health and Safety 

Proposed developments 
1 Huong Linh 1 &2  Wind farm N 
2 Huong Linh 7 Wind farm C 
3 Huong Linh 8 Wind farm C 
4 Huong Phung 1 Wind farm C 
5 Huong Phung 2 &3  Wind farm  C 

6 Gelex 1 &2  Wind farm C 
7 Gelex 3 Wind farm C 

8 Tan Linh Wind farm C 
9 Huong Tan Wind farm C 

10 Lien Lap Wind farm C 
11 Phong Lieu Wind farm  C 
12 Phong Huy Wind farm C 

13 Phong Nguyen Wind farm C 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 

Key cumulative impacts include increased risk of infectious disease, potential for increased crime and 
cultural impacts such as the erosion of traditional values and changes in social networks due to the 
influx of migrant workers and non-local people who come to Quang Tri Province. Other impacts caused 
by the construction and operation activities (non-influx issues) of these developments comprise of noise, 
dust, waste and traffic safety issues. Given the timeframe of construction’s activities of the closet 
windfarms (Phong Huy, Phong Nguyen, Huong Phung, Gelex) is quite similar to Lien Lap Wind Power 
Project schedule for construction phase. Therefore, the cumulative impacts on community health and 
safety is considered Moderate or Major in term of impact’s significance.  
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In addition to the mitigation measures proposed in Sections 10.4 of Chapter 10, Lien Lap Wind Farm 
J.S.C should adopt a collaborative approach and work with other local projects’ owners and the local 
authorities as part of the Project Stakeholder Engagement Plan. In particular, the Project should 
implement its ESMP to manage labour influx and environmental issues and to share good practices 
with other local project owners.  

Lien Lap Wind Farm J.S.C also should collect periodic reports from local clinics at commune and district 
levels to understand the community health and safety status in the area prior to and during Project 
development. There should be a monitoring mechanism for ESMP implementation to identify its 
effectiveness and to allocate responsibility to certain developers in the instance where any issue arises. 
Where necessary, propose and conduct corrective actions in a timely manner. 

12.11 Cumulative Impact on Traffic 
Impacts on traffic comprise of potential traffic congestion and increased traffic safety risk in the areas 
along the transportation routes of projects. The interactions causing these cumulative impacts occur 
mostly during projects’ construction phase; a phase that requires a high frequency and volume of 
transportation activities. Taking into account the construction activities of Lien Lap Wind Power Project 
will happen simultaneously with construction activities of neighbouring projects and transportation 
routes of those developments are the same route. Therefore, cumulative impacts on traffic could be 
Moderate or Major during construction period. 

Table 12.8 Cumulative Impact Scoping for Traffic 

  Project Traffic 
Proposed developments 

1 Huong Linh 1&2 Wind farm N 
2 Huong Linh 7 Wind farm C 

3 Huong Linh 8 Wind farm C 
4 Huong Phung 1 Wind farm C 
5 Huong Phung 2 &3  Wind farm  C 

6 Gelex 1 &2 Wind farm C 
7 Gelex 3 Wind farm C 
8 Tan Linh Wind farm C 
9 Huong Tan Wind farm C 

10 Lien Lap Wind farm C 
11 Phong Lieu Wind farm  C 
12 Phong Huy Wind farm C 

13 Phong Nguyen Wind farm C 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 

In addition to the mitigation measures proposed in Section 9.9.4.1.1 of Chapter 9, Lien Lap JSC should 
take a collaborative approach to working with the local authorities and owners of other developments 
within Huong Hoa District, as part of the Project Stakeholder Engagement Plan to upgrade the local 
roads for heavy delivery vehicles movements to support many developments in the Project’s 
surrounding area. 
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12.12 Cumulative Impacts on Local Community Livelihood 
Based on the Social Baseline data analysis in Chapter 8, the local community in Tan Lap and Tan Lien 
commune earn their living from agricultural cultivation activities. Land at the Project site area are mainly 
utilized for agricultural production, including high value perennial crops such as coffee, acacia. 
Therefore, the land acquisition for project development has negative and permanent impact on 
livelihood of affected households and the significance of impact was considered Moderate. 

The proposed Project site is within close proximity to several wind power developments currently under 
construction. So apparently, the acquired lands for a number of Project developments to be converted 
land use purpose more increase, hence it is anticipated that the impacts of local community livelihood  
is likely to increase accordingly due to their main livelihood relied on land-based production. However, 
compared to total land area planning to be used in Land Use Plan 2019 of Huong Hoa District approved 
under Decision No 1061/QD-UBND of Quang Tri People’s Committee, dated 10 May 2019, the acquired 
lands for several listed wind power developments account for relatively small percentage, which allow 
for a certain recovery from loss of asset and income from agriculture production (See Table 12.10).  

Given the social survey results of neighbouring wind power project have been shared, the interview of 
affected households revealed that fair compensation from land acquisition process may allow them to 
further invest in other type of livelihood such as animal husbandry, which may considered as positive 
impact. As an analysis above, given the existing controls measures, the significance of cumulative 
impact could be considered Minor. 

Table 12.9 Cumulative Impacts Scoping for Local Community Livelihood 

  Project Local Community Livelihood 
Proposed developments 

1 Huong Linh 1 &2  Wind farm O 
2 Huong Linh 7 Wind farm CO 
3 Huong Linh 8 Wind farm CO 
4 Huong Phung 1 Wind farm CO 
5 Huong Phung 2 &3  Wind farm  CO 

6 Gelex 1 & 2 Wind farm CO 
7 Gelex 3 Wind farm CO 
8 Tan Linh Wind farm CO 

9 Huong Tan Wind farm CO 
10 Lien Lap Wind farm CO 
11 Phong Lieu Wind farm  CO 
12 Phong Huy Wind farm CO 

13 Phong Nguyen Wind farm CO 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 
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Table 12.10 Details of Type of Acquired Land for Wind Project Development in Huong Hoa 
District 

  Project Protection 
forest land 

Production 
forest land 

Agricultural 
land for 

perennial 
crops 

Upland Rice 
filed 

Proposed developments336    

1 Huong Linh 1 Wind farm  4.4  5.55  

2 Huong Phung 2 Wind farm    4.04  

3 Huong Phung 3 Wind farm   3.78   

4 Gelex 1 Wind farm  1.7 0.54 2.91 

5 Gelex 2 Wind farm  2.16 1.91 1.82 

6 Gelex 3 Wind farm  1.87 2.41 2.81 

7 Phong Lieu Wind farm  10.74 5.77   

8 Tan Linh Wind farm 18.96 11.54   

9 Huong Tan Wind farm 8.11 5.43 11.68  

10 Lien Lap Wind Farm 0.88 6.39 6.41  

11 Phong Huy Wind farm 13.12 2.6 0.61  

12 Phong Nguyen Wind farm 16.46    

 TOTAL 68.27 41.86 36.93 7.54 

 Huong Hoa District337 16,209 22,159 19,828 941 

 Percentage (%) 0.421 0.189 0.186 0.80 

To mitigate impacts, the Project’s Developer should implement mitigation measured developed in 
Section 10.7 in this IESE and included in ESMP. Moreover, Project’s developer should cooperate 
closely with local authorities and other developers to implement effective ways ensuring sustainable 
local livelihood via CDP program. 

12.13 Cumulative Impacts on Infrastructure and Public Services 
As indicated in the scoping matrix (see Table 12.2), the cumulative impacts on infrastructure and public 
services include both negative and positive impacts. Negative impacts are mostly associated with the 
additional strain on district-level services (roads, electricity), rising prices for commodities and food. 
Positive impacts include improvements to infrastructure and public services via the CDP or Corporate 
Social Responsibility programs of these developments, such as road upgrades, health facilities and 
health care service support, and the increase and stabilisation of electricity supply, which becomes 
significant during the Operation Phase when projects begin generating revenue 

See Table 12.11.and Appendix J for Cummulative impact assessment for infrastructure and Public 
service. 

                                                      
336 No available data of acquired land type for Huong Linh 2 Wind Farm and Huong Phung 1 Wind farm. 
337 Data was retrieved from Land Use Plan 2019 of Huong Hoa District approved under Decision No 1061/QĐ- UBND of 
Quang Tri People’s Committee, dated 10 May 2019. 
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Table 12.11 Cumulative Impacts Scoping for Infrastructure and Public Services 

  Project Infrastructure and Public 
Services 

Proposed developments  
1 Huong Linh 1 &2  Wind farm O O 

2 Huong Linh 7 Wind farm CO CO 
3 Huong Linh 8 Wind farm CO CO 
4 Huong Phung 1 Wind farm CO CO 
5 Huong Phung 2 &3  Wind farm  CO CO 

6 Gelex 1 &2 Wind farm CO CO 
7 Gelex 3 Wind farm CO CO 
8 Tan Linh Wind farm CO CO 
9 Huong Tan Wind farm CO CO 

10 Lien Lap Wind farm CO CO 
11 Phong Lieu Wind farm  CO CO 

12 Phong Huy Wind farm CO CO 

13 Phong Nguyen Wind farm CO CO 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 

The adverse impact is expected to be Moderate overall, with the construction and operation 
simultaneously of these developments. The positive impact will be Minor since CDP/CSR programs 
may not be in place and implemented by all of these projects.  

In addition to mitigation measures proposed in Section 9.9.1, Lien Lap Wind Farm J.S.C should take a 
collaborative approach to working with local authorities and owners of other developments within Huong 
Hoa District as part of the Project Stakeholder Engagement Plan. In particular, Lien Lap JSC should 
implement its ESMP to manage impacts on infrastructure and public services and to share good 
practices with other development owners; to develop and implement an infrastructure improvement 
project via its CDP/Corporate Social Responsibility program. 

12.14 Cumulative Impacts on Indigenous Peoples 
The assessment on the vulnerability and the Project’s impacts on livelihoods and development of Van 
Kieu people, as an IP group in the district, is provided in the socio-economic baseline and social impact 
assessment sections. Wind farms which have been planned and developed in the regions are 
concentrated in seven affected communes, including Huong Linh, Huong Phung, Huong Tan, Tan 
Thanh, Tan Lap, Tan Lien, and Tan Hop (see Table 12.12). Apart from Huong Linh and Huong Phung 
communes which are likely to be affected by eight and four different wind farm development projects 
respectively, Tan Thanh and Huong Tan inhabitants will be potentially impacted by three projects. Tan 
Lap, Tan Lien, and Tan Hop communes will be within the impact scope of the Lien Lap Project only. 
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Table 12.12 Affected Communes of Wind Project Development in Huong Hoa District 

 No Projects Project Affected Communes 

Huong 
Linh 

Huong 
Phung 

Huong 
Tan  

Tan 
Thanh 

Tan 
Lap 

Tan 
Lien 

Tan 
Hop 

1 Lien Lap Wind Farm        

2 Phong Huy Wind Farm        

3 Phong Nguyen Wind Farm        

4 Phong Lieu Wind Farm         

5 Huong Tan Wind Farm        

6 Tan Linh Wind Farm        

7 Huong Linh 1&2 Wind Farm        

8 Huong Linh 7&8 Wind Farm        

9 Huong Phung 1 Wind Farm         

10 Huong Phung 2&3 Wind Farm        

11 Gelex 1&2 Wind Farm        

12 Gelex 3 Wind Farm        

Van Kieu people live mainly in Huong Phung, Huong Linh and Huong Tan communes (see Figure 12.3). 
In Tan Lap and Tan Lien, there are 244 and 105 Van Kieu inhabitants who are residing concentratedly 
in a few villages. Tan Lap has four Zone II villages and Tan Hop has one Zone II village. Whereas, Tan 
Lien is categorised as a Zone I commune (see Figure 12.4).  

 

Figure 12.3 Ethnic Proportion of Affected Communes 
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Figure 12.4 Number of Villages with Special Difficulties of Affected Communes 

There is a high correlation between ethnic minority proportion and poverty rate of the affected 
communes (see Figure 12.5). While Huong Phung, Huong Tan and Huong Linh communes where Van 
Kieu communities are in high density have a much larger number of poor households. There are from 
40 to 60 poor households in Kinh prominent communes including Tan Thanh, Tan Lap, Tan Hop and 
Tan Lien. 

 

Figure 12.5 Current Number of Poor and Near-Poor Households of Affected Communes 

The above analysis of vulnerability of Van Kieu implies the potential amplification of impacts by the 
projects on the ethnic minority group. More specifically, social/ cultural tension might be arisen due to 
different compensation and support schemes for affected households provided by different projects. 
Although there was no formal logged grievance regarding this issue, it still imposes a reputational risk 
to the Project Owner, which might, in the worst case, lead to the future oppose to Project’s activities 
when the Project has components which will be managed and operated with other projects. Therefore, 
the cumulative impacts on Van Kieu people is considered Moderate. 
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Table 12.13 Cumulative Impact Scoping for Indigenous Peoples 

No  Project Van Kieu 
Land Acquisition 
and Livelihoods 

Health and 
Safety 

Community 
Development 

1 Lien Lap Wind Farm CO CO CO 
2 Phong Huy Wind Farm CO CO CO 
3 Phong Nguyen Wind Farm CO CO CO 
4 Phong Lieu Wind Farm  CO CO CO 

5 Huong Tan Wind Farm CO CO CO 
6 Tan Linh Wind Farm CO CO CO 

7 Huong Linh 1&2 Wind Farm O O O 
8 Huong Linh 7&8 Wind Farm CO CO CO 
9 Huong Phung 1 Wind Farm  CO CO CO 

10 Huong Phung 2&3 Wind Farm CO CO CO 

11 Gelex 1&2 Wind Farm CO CO CO 

12 Gelex 3 Wind Farm CO CO CO 
C Pre and Construction phase 
O Operation phase 
D Decommissioning phase 
N Negligible / Managed risk 
 Large scale negative 
 Small scale negative 
 Positive 

In addition to mitigation measures proposed in Section 10.8, Lien Lap Wind Farm J.S.C should take a 
collaborative approach to working with local authorities, owners of other developments within Huong 
Hoa District, and NGOs working in the region as part of the Project Stakeholder Engagement Plan. Lien 
Lap JSC should develop and implement ethnic development programs and projects and to share good 
practices with other development owners. 
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13. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  

13.1 Introduction and Objectives 
Through a systematic assessment, the IESE 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 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 IESE 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 Chapter 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 IESE 
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 IA; 

 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). 

 It is noted that this ESMP is prepared for PCC1 to provide to each Project’s subcontractor. Each 
subcontractor has to prepare specific ESMP that is consistent of nature of its work. The ESMP should 
be available in Vietnamese at the Site. 

13.2 Responsibility for ESMP Implementation 
The key parties and their primary roles in implementing the ESMP are as follows: 

 The Project Owner at corporate level will have an EHSS management team looking after the overall 
Project’s Environmental and Social performance, monitoring, ensuring compliance with 
environmental  and social policy and obligations established in the ESMP; 

 Site Management Team – responsible for complying with ESMP requirements set out by Project 
Owner; and 

 Other operational contractors – responsible for complying with the ESMP requirements set out by 
the Project Owner. 
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ERM has provided guidance on the types of roles and responsibilities that would be required for ESMP 
implementation during construction phase and operation phase. 

13.2.1 Project Management 
 Lien Lap JSC assigned a project management team at the Site led by Site Manager. The team 
comprises construction management department, EHS Department and CSR Department. Site 
Management Team will have responsibility for implementing the provisions of the ESMPs. This role will 
include the on-going management of environmental and social impacts, monitoring of contractor 
performance as well as development of mechanisms for dealing with environmental and social 
problems.  

Lien Lap JSC will ensure that the activities of its contractors are conducted in accordance with good 
practice measures, implementation of which will be required through contractual documentation. 

Expectations for the role in terms of implementing a management system would include: 

 Actively promoting and participating in the Project’s EHSS Plan; 

 Ensuring that the ESMP, procedures and work practices are implemented across the Project; 

 Ensuring that the ESMP reflects the requirements of the Project in terms of resources and budget; 

 Ensuring that all legislative and company requirements are complied with; 

 Ensuring that all scopes of work are defined in accordance with the Project’s ESMP rules and 
regulations, work practices and procedures, as detailed in this ESMP and other associated 
documentation (e.g. the EPP); 

 Ensuring that all contractors are made aware of their roles and responsibilities with regard to EHSS 
management;  

 Ensuring that EHSS is regularly discussed and reported on i.e. in the weekly contractor progress 
meeting; 

 Ensuring that all contractors are evaluated throughout the duration of the Project, as to their 
capabilities and performance; and 

 Ensuring implementation of EHSS audit recommendations for non-compliance issues. 

13.2.1.1 EHSS Department- – Corporate Level 
An Environment, Health, Safety and  Social (EHSS) Department Manager would be under PCC1 and 
engaged to oversee and manage all three wind farms (Lien Lap, Phong Huy and Phong Nguyen).  

Corporate level EHSS Manager is expected to undertake the following roles: 

 Setting the EHSS policies for three wind farms; 

 Monitoring the implementation of management plans at Site-level EHSS department of each wind 
farm to ensure E&S activities to comply with ADB’s requirements; 

 Liasing with the site-level EHS department in addressing EHS related issues, concerns and 
grievances at the site 

 Liasing with the site-level Community and Social Replations (CSR) department for the 
implementation of SEP, LREMDP, EMDP, and CDP;  

 Investigating all EHSS incidents/issues and reporting them to Board of Director as necessary; 

 Liaising with and reporting to local authorities during all phases of projects of three wind farms; 

 Coordinate with lender’s and other relevant stakeholders on the project’s E&S requirements and 
performance. 
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Corporate level EHSS Deputy Manager is expected to undertake the following roles: 

 Inform EHSS Manager of any EHS-related issues and Community, Social relation-related issues; 

 Assist EHSS Manager and the Project Owner with the implementation of management Plans; 

 Monitor and report to EHSS Manager on the status of the Projects’ EHSS performance;  

 Ensure that corrective actions are implemented in a timely manner; 

 Assist EHSS Manager in reviewing reports and preparing EHSS documents;  

 Participate in the review and possible revision of this Plan, if necessary; 

 Other duties assigned by EHSS Manager. 

Corporate level EHSS Staff is expected to undertake the following roles: 

  Coordinate EHSS activities throughout the Projects; 

 Collect Site Management Team’s periodic reports and data on EHS management practices;  

 Assist management team in EHS-related matters and Community, Social relation-related issues; 

 Maintain relevant records and reports; 

 Other duties assigned by EHSS Deputy Manager and EHSS Manager. 

13.2.1.2 Site Management Team – Site Level 

13.2.1.2.1 Site Manager 
A Site Manager will undertake the following roles: 

 Oversee performance and compliance of Site Management Team and subcontractors with 
requirements of this Plan through regular meetings with subcontractors and review of 
subcontractors’ reports  

 Liaise with the Project Owner, corporate level EHSS team, and subcontractors’ top management 
for implementation of management Plans 

 Organise cooperation between all subcontractors and coordinate their work plans 

 Ensure worksite hazards and risks for all project sites are identified and assessed, and control 
measures are in place to protect workers’ health and safety  

 Monitor the agreed resolution to EHSS issues and grievances and ensure all physical works, if 
applicable, are completed to an acceptable standard or other resolutions proposed are closed out 

 Ensure that OHS management issues are included in weekly reports to be prepared by the 
subcontractors and in monthly reports prepared by Site Management Team for the Project Owner 

 Submit monthly reports to the Project Owner; 

 Cooperate with Project Owner to obtain necessary permits and/or legal documents for the Projects, 
if necessary 

13.2.1.2.2  Environment, Health and Safety Team 
Site level EHS Manager is expected to undertake the following roles: 

 Manage, review and develop the site level EHS program to ensure that it fulfills Project 
requirements, including measures observed in this ESMP and supporting E&S plans of the project, 
and monitor the implementation including, for example, patrolling the job site daily to ensure 
construction works’ compliance with Project EHS Procedures and safe working practices; 

 Coordinate and evaluate the effectiveness of all program elements; 
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 Liaise with relevant government bodies as necessary; 

 Manage the Project’s EHS team and supervise them to ensure that all areas of the Project are 
given the required level of safety support and attention; 

 Ensure proper housekeeping and waste disposal in accordance with company requirements and 
regulations; 

 Ensure that the respective control areas are given the required level of safety support and attention, 
for example by ensuring only safety- approved material and equipment are allowed to be brought 
onsite; 

 Ensure that all EHS reports/ findings of any unsafe conditions/practices are brought to the attention 
of contractors/subcontracts and are immediately corrected; coordinate accident/ incident 
investigation and report them to Project Manager; and 

 Manage EHS Audits and report the results to the Project Site Manager/Wind Farm Director and 
Corporate EHSS Manager. 

13.2.1.2.3 Community and Social Relations Team 
At the Site Level, the Community and Social Relations Team headed by a Community and Social 
Relations Manager supported by Community and Social Relations Specialist for each WPP. The 
Community and Social Relations Manager is shared among three the projects developed by PCC1 in 
Huong Hoa District and directly reporting to the Site Manager/ Wind Farm Director and Corporate Level 
EHSS Manager.  

The Community and Social Relations Manager is expected to undertake the following roles: 

 Supervise the CSR Specialists in the performance of its roles and responsibilities and ensuring the 
fulfilment of their roles in the social management plans implementation; 

 Manage, review and develop the Social Program to ensure that it fulfils Project requirements, 
including measures observed in this ESMP, and monitor its implementation; 

 Manage the implementation of stakeholder relations and grievance management to ensure that all 
social-related requirements of this ESMP are implemented; 

- Participate in the investigation of grievances to determine root cause and corrective actions; 

- Propose action plan for grievances and seek approval from the Project Owner. 

 Manage the implementation of the community health program, including coordination with the 
EHSS Department and EHS Team on OHS measures associated with the management of impacts 
to community health; 

 Managing social monitoring and reporting the results to the Project Manager and Corporate EHSS 
Manager. 

 Supervise the social performance of the Projects’ subcontractors/O&M contractors as required in 
this ESMP; 

 Report to the Site Manager/ Wind Farm Director on social issues; 

 Collaborate with EHS Site Manager on preparing periodic monitoring reports; 

Community and Social Relation Specialists are expected to undertake the following: 

 Assist in the review and development of the Social Program to ensure that it fulfils Project 
requirements, including measures observed in this ESMP, and monitor its implementation; 

 Implement SEP including the Community Grievance Mechanism; 

 Implement LREMDP and CDP; 
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 Coordinate and evaluate the effectiveness of all social management plans; 

Coordinate and the EHS Team on implementation of the community health program, including OHS 
and vehicle safety measures associated with management of impacts to community health and safety;  

 Coordinate with HR (Human Resources) to ensure implementation of labour-related measures 
required in this ESMP; 

 Consult with community and liaise with relevant stakeholders in implementing the required 
stakeholder and grievance management measures, including liaising with related government 
bodies as necessary; and 

 Submit periodic management plans status reports to CSR manager as required in the social 
management plans. 

13.2.1.2.4 Human Resource Department 
The Human Resource Department would be expected to undertake the following: 

 Implement the Labour Management Plan; 

 Monitor local recruitment ensuring locals are prioritized; 

 Lead the implementation of the Workers Grievance Mechanism 

 Ensure that all employees comply with employment and labour laws an internationally recognized 
core labour standards  

13.2.1.2.5 Construction Management Department – Site Level 
A Construction Manager is expected to undertake the following roles: 

 Responsible and accountable for the health and safety performance of his/her department; 

 Ensure that any machinery, equipment or vehicles used within the department are maintained, 
correctly guarded and meet agreed health and safety standards; keep and maintain copies of 
records of all maintenance, statutory inspections; 

 Oversee subcontractor compliance to ESMPs; and 

 Cooperate with EHS Department to develop a training plan that includes specific job instructions 
for new employees under his/her managementCooperate with EHS Department in work-related 
accident and incident investigations. 

13.2.1.3 Operation and Maintenance Department – Site Level 

13.2.1.3.1 O&M Manager 
An Operation and Maintenance Manager is expected to undertake the following roles: 

 Lead the operation and maintence activities of project’s facilities and ensure that the O&M Staff 
and any O&M contractors site personnel perform maintenance responsibility as specified;   

 Liase with EHS Site Manager and CSR Manager regarding in management plans for operation 
phase 

 Lead in the investigation of incidents to determine root cause and corrective actions, where 
necessary; 

 Liase with all relevant stakeholder such as Project owner, lenders, local community,  

 Other duties assigned by Site Manager. 



www.erm.com Version: Final 14 May 2021     Page 606 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

13.2.1.3.2 O&M Staff 
An O&M Staff is expected to undertake the following roles: 

 Perform operation and maintenance activities of Project’s facilities

 Carry out quarterly wind farm inspection of turbines, substation and site electrical system.

 Supervise O&M Contractors’ against the requirements of EHS and Community, Social Relation
managemen plans

 Participate in the investigation of incidents to determine root cause and corrective actions, where
necessary

 Other duties assigned by EHS Site Manager and Site Manager.

Figure 13.1 shows structures of PCC1 management for three wind farms (Lien Lap, Phong Huy and 
Phong Nguyen) at corporate level, site level and subcontractors during construction phase.

Figure 13.1 Structures of PCC1 Management for Three Wind Farms (Lien Lap, Phong Huy 
and Phong Nguyen) at Corporate Level, Site Level and Subcontractors in 
Construction Phase 
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Figure 13.2 Structures of PCC1 Management for Three Wind Farms (Lien Lap, Phong Huy 
and Phong Nguyen) at Corporate Level, Site Level and Subcontractors in 
Operation Phase 

13.2.2 Employees 
All employees involved in the Project will be qualified through training, experience, or knowledge. Non-
supervisory personnel employed by the Project shall: 

 Familiarise themselves with the concept of the Project’s EHSS rules and regulations;  

 Work in accordance with Project’s EHSS Procedure, safe work practices, and method statements, 
risk assessments, permits to work and any other instructions or regulations that apply to their works; 

 Use only tools/equipment and materials which have been approved for use, and employ them only 
for the purpose for which they were designed; 

 Take an active part in the protection of themselves, fellow workers, property and the environment 
from accidental losses; 

 Immediately report to his/her respective supervisor or EHSS officer/inspector if any potential 
hazards (relating to unsafe conditions and/or unsafe acts) are identified which could lead to an 
accident; 

 Report any incidents/near misses as well as injuries, regardless how minor, promptly to immediate 
supervisor and EHSS officer/inspector; and 

 Attend project safety training and drills programs as required. 

13.2.3 Training, Awareness and Competency 
It is expected that the Project would implement a training and awareness program covering EHSS 
expectations of the Project. As a minimum, this should be implemented during induction for all 
employees and contractors engaged in the Project’s construction, with further training given depending 
on the level of responsibility for implementing HSE and social expectations and exposure to 
environmental and safety risks. 

The Project should ensure that all personnel responsible for the implementation of this ESMP are 
competent on the basis of education, training and experience. All personnel shall be provided with 
environmental and social training appropriate to their scope of work and level of responsibility. 
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13.2.4 Monitoring, Review, Audit and Reporting 
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 Health and Safety 
requirements and environment and social commitments. The inspections and audits will be done by the 
project identified EHSS staff in coordination with O&M contractors and other external agencies 
identified. The entire process of monitoring and audits should being documented. 

Lien Lap JSC 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 check list, incident record register, environmental and social performance reports 
(weekly, monthly, and quarterly, half yearly, 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. Apart from internal 
monitoring, external monitoring is also recommended to be conducted for the LREMDP/EMDP, and 
ESMP implementation by independent social and environment experts. 

13.2.5 Project Environmental and Social Management Plan 
The development of an ESMP is a compliance requirement for any project or activity with the potential 
to impact upon the physical, chemical, biological, social and health environment. In this instance, it 
provides guidance and a framework for ensuring that the commitments of the Project Owner, made 
both within this IESE and within the Project’s EPP, are upheld and that the EHS impacts of the Project 
are managed to an acceptable level and in accordance with the requirements of the Project’s IESE.  

Specifically, this ESMP pulls together the mitigation and management measures identified within the 
IESE as necessary during the Construction and Operation Phases of the Project.  

The mitigation and management measures occur throughout the Project’s lifetime, from pre-
construction through to construction, operation and decommissioning. In addition, there are common 
mitigation and monitoring requirements that apply to all phases of the Project, e.g., vehicle 
use/operation. Fund source to support ESMP implementation will be a part of Total Investment Cost of 
the Project. 

The mitigation and monitoring measures specific to the impact assessment conducted for this Project’s 
IESE are detailed in Section 13.2.8, together with information on: 

 Relevant phase and activity; 

 Impact summary and receptor impacted; 

 Mitigation measures, responsibility and timing; 

 Monitoring requirements, responsibility and timing; and 

 Reporting requirements. 

Where specific mitigation measures cannot be adequately defined due to lack of Project information or 
uncertainty regarding the environmental or social baseline, recommendations for the development of 
specific management plans or procedures or follow-up actions have been made. 

13.2.6 ESMP links to Other EHSS Management Plans 
Other types of plans are required to facilitate the practical implementation of the ESMP’s commitments, 
for example, an Operational Environmental Management Plan, Social Management Plan or certain 
Safety Plans. These plans or studies are not substitutes for the overall ESMP, but serve to describe 
how the commitments will be implemented in detail (and likely at a later stage in Project development) 
than in the ESMP. Refer to Section 13.2.7 for the list of the plans required for the construction and 
operations of the project  
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This ESMP will form part of future construction and operational activities, and plans for these Project 
phases will confirm how these commitments will be incorporated into the relevant EHSS management 
systems. Their implementation will fall under the responsibility of the Project Owner. This ESMP is a 
live document and will be updated periodically, depending on Project progress and performance. 

13.2.7 Plans, Policies and Procedures 
The following plans and follow-up actions are identified as necessary for managing identified risks or 
for further understanding of potential environmental and social impacts (See Table 13.1). These plans 
will be developed by the Project Owner to manage specific risks or issues and to align the Project with 
the expectations of the IFC PS and EHS Guidelines. 

Table 13.1 Specific Management Plans and Policies 

Management Plan Description 

Livelihood 
Restoration and 
Ethnic Minority 
Development  Plan 
(LREMDP) 

The LREMDP will comprise of an assessment of involuntary resettlement and ethnic 
minorities impacts and development of measures to address the impacts of the Project 
as per ADB SPS 2 on Involuntary Resettlement and SPS 3 on Indigenous Peoples. The 
LREMDP also include compensation and entitlement for affected households, especially 
those belonging to the ethnic minority group, and programs/projects that benefit women 
from project-affected households.  

Community 
Development Plan 

Community Development Plan (CDP) will be developed to contribute to addressing Project 
negative impacts to wider communities identified within the IESE report for Lien Lap, Phong 
Huy, and Phong Nguyen Wind Power Project. The CDP sets out how the Project will 
positively contribute to the wider communities affected by the three projects, above and 
beyond the positive impacts identified in the IESE. As such, the key aim of the CDP is to 
ensure that long term social development for wider communities in the project area can be 
derived from the Project. 

Some programs that will benefit women from project –affected villages and nearby 
communes: 

- Healthcare for women focusing on Ethnic Minority group 

- Scholarship for education 

- Infrastructure and facility upgrade; and 

- Charity Fund. 

Occupational Health 
and Safety (OHS) 
Management Plan  

An OHS Management Plan includes the mitigation measures proposed in this ESMP to 
manage OHS impacts to workers (e.g., compulsory medical examinations for Project 
workers). 

Emergency 
Preparedness and 
Response Plan 
(EPRP) 

The EPRP is intended for use to response emergency elements such as identification of 
potential emergency scenarios, emergency incident classification, emergency response 
organization and responsibilities; emergency alarms and communication systems; 
specific emergency response plans; evacuation procedures; emergency response 
equipment; emergency preparedness, monitoring and training. 

Stakeholder 
Engagement Plan 
(SEP) (pre-
construction and 
throughout the 
project), including 
Grievance 

The SEP documents stakeholder engagement undertaken during the regulatory EPP 
and IESE stages. The SEP is also an initial guide to future engagement and will need to 
be updated periodically to ensure on-going stakeholder engagement through various 
stages of the Project life cycle from construction to operation and decommissioning. 
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Management Plan Description 

Mechanism 
Procedure) 

Traffic Management 
Plan (TMP) 

The TMP provides measures to minimise traffic impacts that may occur during 
construction phase and also provides a program to monitor and report on the 
effectiveness of these measures. 

Community Health 
and Safety 
Management Plan 
(CHSMP) including 
Shadow Flicker 
Management 

The CHSMP prepared potential community health, safety and security risks. The 
CHSMP provides commitments, programs including gender sensitive measures, 
procedures and guidance that respond to and mitigate the identified risks; provides 
monitoring and training program. 

Waste Management 
Plan (WMP) 

The WMP prepared to set out responsibilities and the management practices associated 
with the management of waste during construction and operation phase of the Project. 
The WMP is (i) ensure that the Project comply with applicable environment 
requirements, (ii) ensure that all personnel involved in the construction and operation of 
the Project including the Site Management Team and subcontractors fully understand 
Project Owner’s expectations on waste management; and (iii) implement applicable 
Good International Industry Practices to manage waste related issues in an appropriate 
manner. 

Water and 
Wastewater 
Management Plan 

The Water and Wastewater Management Plan prepared to set out responsibilities and 
the management practices associated with the management of water consumption and 
wastewater discharge during construction and operation phase of the Project. The Water 
and Wastewater Management Plan is developed to (i) ensure that the Project comply 
with applicable environment requirements, (ii) ensure that all personnel involved in the 
construction and operation of the Project including the Site Management Team and 
subcontractors fully understand Project Owner’s expectations on water and wastewater 
management; and (iii) implement applicable Good International Industry Practices to 
manage water and wastewater discharge related issues in an appropriate manner. 

Air Quality and 
Noise Management 
Plan 

The Air Quality and Noise Management Plan sets out responsibilities and the 
management practices associated with the management of air quality and noise 
management during construction and operation of the Projects. The Plan includes 
actions to control airborne particulates and noise hazards. It also defines action to 
mitigate, prevent or avoid to the extent practical noise nuisance to site personnel and 
nearby community. 

Security 
Management Plan 
(SMP) 

The Security Management Plan (SMP) is intended to set out responsibilities and the 
management practices associated with the management of security during construction of 
the Projects. This SMP is developed to: (i) Ensure that the Projects comply with applicable 
environmental, health and safety, and social (E&S) requirements; (ii) Ensure that all 
personnel involved in the construction of the Project, including the Site Management 
Teamand subcontractors fully understand Project Owner’s expectations on security 
management; and (iii) Implement applicable Good International Industry Practices (GIIPs) 
to manage security related issues in an appropriate manner. 

Labour Management 
Plan (LMP), 
including Influx 
Management 

The LMP identify the main labour requirement to protect the worker’s rights, health, 
safety and all security during the project implementation period. The LMP include the 
local recruitment plan more focusing on ethnic minority groups and employment of 
women. The LMP also include influx management measures to mitigate the adverse 
impacts of both planned and unplanned population influx during construction. 
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Management Plan Description 

Local Procurement 
Plan 

The Local Procurement Plan sets out the commitment of the project to promote and 
prioritize purchase of goods and services from local businesses. 

Worker’s 
Accommodation 
Management Plan 
(WAMP) 

 The WAMP provide details the specifications for worker accommodation when 
employed in the Project. It includes specifications for the design and management of 
worker’s onsite accomodation during the site construction (including faciltiies, gender 
sensitive measures) in accordance with EBRD requirements. 

Spoil Disposal 
Management Plan  

The Plan is prepared for the Project to set out the management practices associated 
with minimisation of spoil, sediment related impacts and excavated material 
management (including topsoil management) 

Soil Erosion 
Management Plan 

The Plan is prepared for the Project to set out the management practices associated 
with prevention or mitigation measures of soil erosion during Project construction phase. 

Chance Find 
Procedure 

The chance find procedure (CFP) is a project-specific procedure that outlines what will 
need to be considered if previously unknown heritage resources, particularly 
archaeological resources, are encountered during project implementation. This 
procedure is developed for the construction phase of the Projects to: (i) Protect tangible 
cultural heritage from adverse impacts of the Project activities; and (ii) Promote 
awareness of and appreciation for tangible cultural heritage and support its preservation 

Corrective Action 
Plan (CAP) for LAA 

For more details of CAP, please refer to standalone Land Acquisition Audit Report. 

13.2.8 Construction and Operation Environmental and Social Management 
Plan 

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 and presented in Tables. 
At the time of developing ESMP, the local regulatory EPP was approved. The ESMP will include 
mitigation measures proposed in local EIA, IESE as well as responsibilities to supervise and implement 
the ESMP, which is presented in Table 13.2. 

Table 13.2 Timeline and Responsibilities for Implementation of ESMP Plans  

No Management Plans Implementation Date Responsibility 

1 Occupational Health and Safety 
(OHS) Management Plan for 
construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

2 Community Health and Safety 
(H&S) Management Plan for 
construction 

19 April 2021 PCC1 and Lien Lap 
JSC. 

3 Worker Accommodation 
Management Plan for construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

4 Traffic Management Plan for 
construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

5 Spoil Disposal Management Plan 
for construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

6 Soil and Erosion Management 
Plan 

19 April 2021 PCC1 and Lien Lap 
JSC  
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No Management Plans Implementation Date Responsibility 

7 Emergency Preparedness and 
Response Plan, including Spill 
Prevention  for construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

8 Water and Wastewater 
Management Plan for construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

9 Waste Management Plan for 
construction and operation 

19 April 2021 PCC1 and Lien Lap 
JSC  

10 Air Quality and Noise 
Management Plan for construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

11 Security Management Plan for 
Construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

12 Labour Management Plan 
including influx management for 
construction and operation 

19 April 2021 PCC1 and Lien Lap 
JSC  

13 Chance Find Procedure for 
construction 

19 April 2021 PCC1 and Lien Lap 
JSC  

14 Local Procurement Plan for 
construction and operation 

19 April 2021 PCC1 and Lien Lap 
JSC  

15 Community development Plan for 
construction & operation 

19 April 2021 PCC1 and Lien Lap 
JSC  

16 Occupational Health and Safety 
(OHS) Management Plan for 
operation 

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

17 Community Health and Safety 
Management Plan, including 
Shadow Flicker Management  for 
operation  

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

18 Emergency Preparedness and 
Response Plan including spill 
management for operation 

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

19 Water and Wastewater 
Management Plan for operation 

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

20 Air Quality and Noise  
Management Plan for operation 

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

21 Security Management Plan for 
operation 

Commercial Date of Operations PCC1 and Lien Lap 
JSC  

The Environmentaland Social Management and Monitoring Plan Budget Cost is estimated during 
construction phase and in the first  years of operation phase and summarized in Table 13.3. 
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Table 13.3 Environmental and Social Management and Monitoring Plan Budget Cost 
during construction phase and the 1st year of operation phase. 

Category Item Estimated Budget (USD)338 

Studies and 
technical support 
for 
environmental 
monitoring 

Monitoring air quality quarterly (construction phase)  12,000 (construction phase) 

8,000/year (operation phase) 

 

 

Monitoring surface water quality quarterly (construction 
phase) and semi-annual basis (operation phase) 

Monitoring noise level quarterly (construction phase) 
and semi-annual basis (operation phase) 

Monitoring soil quality environment quarterly months 
(construction phase) and semi-annual basis (operation 
phase) 

Technical studies to choose alternate location for 
excavated disposal site  

50,000 

Seasonal ornithological studies during first three year 
of operation 

20,000 

Management 
and Coordination 

Salaries for EHS Officers and social staffs for first 5 
years 

12,000 

Set and active Grievance Mechanism 6,000 

Carry out the environmental and social performance 
monitoring reports 

4,000 

Engagement of external E&S monitoring expert 5,000 

Training Capacity building program for different target groups 
(PMU, EHS Officer, technical/engineering staff, local 
labour or different relevant stakeholders) 

10,000 

Studies and 
technical support 
for social 
(including labor 
compliance) 
monitoring and 
planning 

Labor compliance monitoring by a labor expert on site 
every month during construction phase 

And semi-annual upto 2 years post commissioning 

6,500 

 

At least monthly stakeholder engagement/community 
meetings in support for planning, monitoring and 
grievance management 

15,000 

Community 
Development 
Plan  

Annual budget during construction and operations 

 

15,000 

Total  163,500 

                                                      
338  
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13.2.8.1 Air Quality Management 

Table 13.4 Air Quality Management 

Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 

Pre-Construction and Construction 

■ Land 
preparation and 
civil works such 
as land 
clearance, 
demolition, 
earthworks; 

■ Construction of 
the substation 
and laydown 
area and 
operation 
house; 

■ Operation of 
temporary 
facilities such as 
the concrete 
batching 
plant;generator 
of power supply, 
etc; 

■ Equipment and 
material 
transport and 

■ Increased dust 
(TSP, PM2.5, 
PM10) from 
ground 
preparation, 
material 
transportation; 

■ Elevated 
gaseous 
pollutants from 
fuel 
combustion by 
vehicles and 
machines; 

■ Exhaust 
emissions 
from 
construction 
machinery and 
other heavy 
equipment 
such as 
bulldozers, 
excavators, 
compactors 

EPP 3.1.1 Bulks materials will be 
covered and stored in 
storage area to minimize 
dust dispersion during 
construction. 

■ Lien Lap JSC 

■ EPC 
Contractor 

■ TSP, PM2.5, 
PM10, SO2, 
NOx, CO in 
compliance 
with QCVN 05: 
2013/BTNMT– 
National 
Technical 
Regulation on 
Ambient Air 
Quality and 
WHO Ambient 
Air Quality 
guidelines  –  

■ Monitoring 
location: one 
location at the 
construction 
area of turbine 
towers (inside 
the project site, 
400m from the 
nearest turbine 
(LL03) 
(16.63588889, 
106.6930833)), 

Quarterly during 
construction phase 
until the full 
rehabilitation is 
achieved and there 
is no exposed soil in 
the project 
boundary. 

 

Carry out daily on-
site inspections and 
off-site inspection, 
where receptors are 
nearby, when 
activities with a high 
potential to 
procedure dust are 
being carried out 
and during 
prolonged dry or 
windy conditions to 
monitor dust 
deposition, record 
inspection results 

Consolidated in 
the Quarterly 
Environmental 
monitoring 
report 

Record 
inspection 
results and 
make an 
inspection log 
available to the 
local authority 
when asked. 

Part of 
Construction 
cost 

Construction site will be 
watered on sunny days to 
control dust (at least 3 
times/day), especially at 
inter-villlage road such as 
Tan Thuan village, Bu 
village of Tan Lap 
Commune and Tan Hao 
village of Tan Lien 
Commune. 

Construction workers must 
be equipped fully Personal 
Protection Equipment. 

IESE 
9.1.3.1.4 

Priortize materials to be 
supplied by local suppliers. 

Water sprays should be 
applied at land preparation 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 

supply for 
construction. 

and diesel 
generator; 

 

area, access roads and any 
other exposed surfaces 
which could be source of 
dust are to be watered. 

one locationat 
the gate of 
construction 
site, one 
position at the 
access road 
(16.61309708, 
106.68430535, 
one location at 
Bu village 
(16.62537514, 
106.69163796 
(WGS84) and 
One location at 
Tan Hao 
village 
(16.62948680, 
106.70202741 
(WGS84)) 

■ dust 
deposition, 
PM10 
monitoring - 

and make an 
inspection log 
available to the local 
authority when 
asked. 

 

 

Cover construction  material 
deliveries or loads entering 
and leaving the construction 
site by an appropriate cover 
for the purpose of 
preventing materials and 
dust spillage. 

Install fences with the 
height of 4m around the 
concrete batching plant to 
prevent dust dispersion to 
surrounding areas; 

Develop regular 
maintenance schedules for 
all vehicles, machines and 
equipment to detect early 
problems. 

Vehicles transporting 
materials within or outside 
the construction site will not 
to be overloaded. 

Areas of construction, 
stockpile areas and other 
exposed soils should be 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 

designated and proper 
management. 

Minimizing stockpiling by 
coordinating excavations, 
spreading, and regrading 
and compaction activities. 

Excavation, handling and 
transport of erodible 
materials shall be avoided 
under high wind conditions 
where practicable. Where 
not feasible, transported 
erodible materials shall be 
covered. 

Where possible, any soil 
stock piles should be 
located in sheltered areas 
where they are not exposed 
to wind. If not feasible, 
stock piles of soil (or other 
erodible materials) should 
be securely covered. 

Control speed limit of trucks 
and other vehicles not to 
exceed than 10km/h within 
the Project boundary. 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 

No cleared vegetation 
should be burnt. Cleared 
vegetation should be 
transferred to competent 
non-hazardous waste 
disposal contractors. 

Use of modern equipment 
and vehicles meeting 
appropriate emissions 
standards, and regular 
preventative maintenance 
(in line with manufacturer’s 
recommended maintenance 
schedules, taking into 
account intensity of use and 
operating environment). 

Ensure valid inspection 
certification for transport 
vehicles and construction 
machines. 

Operation Phase 

■ Maintenance 
activities 

■ Inspection 
activities 

Negligible IESE 
9.1.3.2 

No further mitigation 
measures  

- -- - - - 
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13.2.8.2 Noise Effect Management 

Table 13.5 Noise Effect Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Construction Phase  

■ Site 
preparation, 
construction 
and 
installation 
works 
associated 
with each of 
the proposed 
wind 
turbines. 

■ Site 
preparation 
and building 
construction 
works 
associated 
any 
permanent 
facilities. 

■ Construction 
and 
installation of 
the internal 
electrical 
network 

 Short-
term 
increase 
in noise 
levels 

  

EPP  Avoid using many machines which 
make high noise level at the same time 
and at the same specific location 

■ Lien Lap 
JSC; 

■ EPC 
Contractor 

  

LAeq in 
compliance 
with QCVN 
26: 
2010/BTNMT 
– National 
Technical 
Regulation 
on Noise and 
IFC EHS 
General 
Guidelines 
on Noise 

  

3 months. 

Monitoring 
locations: same 
locations of the 
baseline 
monitoring 
survey and the 
starting point of 
Project access 
road from 
National Road 
No. 9 

  

Consolidated 
in the 
Quarterly 
Environmental 
monitoring 
report 

   

Part of 
construction 
cost 

Strictly comply with technical 
requirements in the process of installing 
equipment and machines 

Build a good foundation to serve all 
kinds of equipment with large capacity 
and continuous operation time 

Obtain a certificate of technical safety 
and environmental protection for all the 
transport vehicles 

Avoid operating during peak hours for 
construction vehicles and machines to 
minimize the impact on local people's 
lives 

Avoid traffic routing through community 
areas to prevent noise generated by 
construction equipment 

IESE 
9.2.3.1.4 

  

During construction of the Project good-
practice construction noise mitigation 
and management measures should be 
implemented to reduce noise levels and 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

(between 
turbines) and 
any 
associated 
transmission 
lines. 

■ Use of 
specialized 
(e.g. 
concrete 
batching 
plants) or 
unforeseen 
wind farm 
construction 
equipment, 
or activities 
that are to be 
undertaken. 

minimise any impacts as far as 
practicable. A range of mitigation and 
management measures are available 
and those that are considered feasible, 
reasonable and practical to implement 
the specific tasks should be considered, 
for example 

■ Avoid unnecessary noise due to 
idling diesel engines and fast engine 
speeds when lower speeds are 
sufficient; 

■ 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; and/or 

■ Ensure that all plant, equipment and 
vehicles movements are optimized in 
a forward direction to avoid triggering 
motion alarms that are typically 
required when these items are used 
in reverse. 

Choose appropriate machines for each 
task and adopt efficient work practices 
during the construction design so as to 
minimize the total construction period 
and the number of noise sources on the 
site. Select the quietest item of plant 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

available where options that suit the 
design permit. 

Limit high noise generating construction 
works and activities to the IFC daytime 
period (7AM to 10PM), and avoid work 
on Sundays or public holidays if 
possible. 

Justify any works that are required 
during night time period (10PM to 7AM) 
and implement task-specific noise 
mitigation and management measures 
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. 

Implement task-specific noise mitigation 
and management measures (when 
works are close to receptors) so as to 
reduce noise impacts to acceptable 
levels in circumstances such as: 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. 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Limit or avoid (if possible) construction 
road traffic and heavy vehicle 
movements having the potential to 
generate “peak” or “maximum” noise 
level events during the night time 
period. Where possible, significant 
noise generating vehicle movements 
should be limited to the daytime period 
if possible. 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 
minimize any impacts as far as 
practicable. During the works, instruct 
drivers to travel directly to site and 
avoid any extended periods of engine 
idling at or near residential areas, 
especially at night. 

Identify and evaluate the problem 
source and any potential noise reducing 
measures for implementation during the 
works if any validated noise complaints 
are received. If the noise complaint 
cannot be validated, no further 
mitigation or management measures 
are required. 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Operation Phase  

The WTGs and 
the substation 
will be sources 
of noise during 
the operation of 
the Project 

Long-
term 
increase 
in noise 
levels 

IESE 
9.2.3.2.8 

Routine maintenance of wind turbines 
should also be conducted, with specific 
attention to equipment degradation that 
may cause further noise impacts. Any 
equipment that is abnormally noisy 
should be evaluated and repaired as 
necessary to return emissions to typical 
operating performance 

  LAeq at the 
location of 
turbine No. 3 
and turbine 
No. 12  

Monthly on the 
first year of 
operations and 
can change to 
semi-annual the 
following year if 
there are no 
significant 
issues found in 
the first year. 
monitoring 
stations should 
be established 
by Lien Lap 
JSC at three 
nearest 
sensitive 
receptors or 
noise baseline 
monitoring 
locations with 
sampling 
procedures that 
to be aligned 
with IFC EHS 
guidelines 

Consolidated 
in the Semi-
Annual 
Environmental 
monitoring 
report 

Part of 
operation 
cost 
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13.2.8.3 Water Resource Management 

Table 13.6 Water Resource Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Pre- construction and Construction Phase 

■ Land 
Preparation 
and civil 
works; 

■ Substation, 
transmission 
line, laydown 
area and 
operation 
house 
construction; 

■ Operation of 
temporary 
facilities such 
as concrete 
batching plant; 

■ Waste and 
wastewater 
management 
from 
construction 
and worker's 
activities; and 

■ Increased 
turbidity due 
to 
suspended 
sediment 
washed into 
Ta Nong 
stream and 
creeks; 

■ Increase 
contaminants 
washed into 
the water- 
bodies; 

■ Waste 
discharged 
from 
construction 
activities and 
worker's 
activities; 
and 

■ Spillage of 
oil, 
chemicals, 
hazardous 

■ EPP 3.1.2 Water for construction activities will 
be procured from surrounding 
regions or bought from local water 
supply units. This water should be 
transported to the site and stored 
in water tankers 

■ Lien Lap JSC 

■ EPC Contractor 

■ pH, DO, BOD5, 
COD, TSS, 
Amoni, Nitrite, 
Nitrate, 
Phosphate, Iron, 
Total oil & 
grease and 
Coliform in 
compliance with 
QCVN 
08:2015/BTNMT; 

■ Monitoring 
location: 03 
locations at 
natural stream, 
creeks in 
Project’s 
surrounding 
area, specifically 
in Ta Nong 
stream and Tan 
Tai stream and 
the east of Tan 
Tai stream 
before the 
confluence of Ta 
Nong stream 

Quarterly 
month 
during 
construction 
period. 

Consolidated 
in the 
Quarterly 
Environmental 
monitoring 
report 

 

Part of 
construction 
cost 

Water for domestic activities is 
currently used from groundwater. 
These groundwater will be taken in 
02 bore wells (01 new bore wells 
and 01 existing well) 

Local water sources including 
nearby stream/creeks will be 
avoided to extract in an already 
water scarce area (Bu village), 
especially during first survey (from 
March to May) 

Install mobile toilets on site which 
have septic tank for wastewater 
collection; 

Limit water usage for equipment 
maintenance, cement mixing and 
other activities which require water 
supply; 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

■ Hazardous 
storage and 
handling. 

chemicals 
from use of 
vehicles and 
construction 
machines 
during the 
construction 
phase; 

■ Reduction of 
downstream 
surface 
water 
availability. 

Prevent oil and lubricant leakage 
into waterbodies by covering all 
the vehicles on site or placing 
equipment in a warehouse with a 
concrete fl 

during rainy and 
first surveys  

Sedimentation traps and tank, and 
oil and water separate will be 
installed to contain soiling and oil & 
grease from cleaning of the 
vehicles and equipment, to avoid 
discharging to creeks without 
proper treatment. 

Built a warehouse for material 
storage to avoid material scattering 
into soil and water bodies in the 
area; 

Built a drainage system on site and 
regularly clean the drainage to 
facilitate rainwater runoff 

Conduct maintenance and fixing of 
vehicles and machines in a garage 
with a concrete floor to prevent oil 
and lubricant from penetrating into 
soil 

Arrange construction for key 
components in the first survey to 
minimize contamination into 
environment 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Construction waste shall be 
categorized into recyclable, non-
recyclable, hazardous and non-
hazardous waste in order to 
properly store and manage waste; 

Construction waste includes 
construction material which has 
been broken, damaged and 
harmless such as broken brick, 
broken concrete, stone, limestone, 
bag, kept in construction site and 
re-used such as ground 
construction material; 

These will be stored separately 
and be periodically collected by an 
authorized treatment and storage 
facility 

Recyclable material (bag, metal, 
etc.) will be sold to appropriate 
organizations. Non-recyclable 
material (oil rag, oil bottle, etc.) will 
be collected by the Project Owner 
and handed over to an appropriate 
contractor for disposal; 

Non-hazardous domestic solid 
waste should be disposed in 
proper waste bins for collection 
and disposal by appropriate and 
qualified waste contractors in 
accordance with local regulation 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Subcontractors of Lien Lap JSC 
will sign an agreement with 
functional units for transporting 
and handling respective wastes; 

Hazardous waste (including 
lubricant oil, construction waste, 
paint proofing paint, waste oil etc.) 
shall be properly managed and 
stored in accordance with Decree 
No. 38/2015/ND-CP, Circular No. 
36/2015/TT-BTNMT, QVCN 
07:2009/BTNMT on Hazardous 
Waste as follows: 

i. Appropriate organizations 
with proper license shall 
be contracted in order to 
periodically transport and 
dispose hazardous waste; 

ii. A record of hazardous 
waste should be 
documented (using the 
form specified in Circular 
No. 36/2015/TT-BTNMT) 
to allow monitoring 
volume of hazardous 
waste generated in place 
and disposed by 
contractors of hazardous 
waste. The numeric data 
in the record must be 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

consistent in order to 
ensure that no improper 
disposal is made in the 
area of the Project or 
other locations; and 

iii. Hazardous waste shall be 
registered in accordance 
with the regulations. 

iv. All workers shall be 
trained on hazardous and 
non-hazardous waste 
classification and their 
handling methods;  

Hazardous waste will be 
transferred to the landfill in Quang 
Nam province. 

IESE 
9.3.3.1.1.4 

Construction workers will be given 
training about water conservation 
and encouraged for optimal use of 
water 

Optimum use of water during 
sprinkling on roads for dust 
settlement, concrete mixing for 
WTG foundation, etc. 

Regular inspection for identification 
of water leakages and preventing 
wastage of water from water 
tankers 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Recycling and reusing water to the 
extent possible 

Water for construction activities 
should continue to be procured 
from surrounding regions and 
transported to the site 

IESE 
9.3.3.1.2.4 

 

Develop and implement a water 
and wastewater management plan 
which should cover measures and 
management of impacts to i) 
nearby bodies of water and ii) 
surrounding communities; 

Bunds or silt fences shall be 
constructed on the stockpiling 
areas to prevent wash away of 
sediment load to the water bodies 

Silt traps/sedimentation basins and 
oil water separators will be 
installed to capture and detain 
construction site runoff and oil and 
grease from vehicles and 
equipement. Where applicable, 
sediment control will be installed 
along major drainage lines where 
construction activity is taking place 
within 100m of these line 

Vegetation located down-slope of 
the work site assists in filtering out 
sediment. Where practicable, 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

maintain downstream vegetation in 
good condition during the 
construction process 

Collect and store solid waste, 
domestic waste and hazardous 
waste, oil and grease from the 
maintenance and repair operations 
for construction equipment and 
transportation in the project area in 
separated containers during both 
construction and operation phases 
and processed by functional units 
in accordance to Circular No. 
36/2015/TT-BTNMT 

All water and liquid wastes arising 
from construction activities will be 
properly disposed off and will not 
be discharged into any water 
body/stream course without 
adequate treatment. Domestic 
wastewater will be collected and 
processed by the septic tanks 

Staff and workers shall be trained 
and made aware of the related 
rules and regulations, and the 
disciplinary proceedings and 
actions in cases of violation 

Equipment shall be regularly 
checked for oil leakage 
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Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Internal rules and activities for 
environmental protection, including 
littering and disposal of wastes, 
shall be established 

 

Establish rain water / storm water 
drainage system that connects to 
oil-water separator to collect and 
remove oil prior to discharge into 
receiving bodies (at the operation 
house and the substation area); 

 

Domestic solid waste will be 
collected weekly. The Lien Lap 
JSC will sign an agreement with 
functional units for transporting 
and handling respective wastes 

The construction materials, debris 
and backfill will be stored away 
from water bodies or water ways 
and only at the designed sites 
along the construction zones 

Develop and establish a Soil and 
Erosion Management Plan; The 
Plan should include some specific 
action but not limited to as follows: 
(i) Any soil stock piles (excavated 
materials) should be located in a 
location approved by local 
authorities; (ii) Stock piles of soil 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 631 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

(or other erodible materials) should 
be securely covered. 

Construction waste should be 
stored separately and be 
periodically collected by an 
authorized treatment and storage 
facility. 

 Hazardous waste to be collected 
and stored by project owners and 
handled by the official hazardous 
disposal organisation. 

Select appropriate construction 
methods (such as successive 
construction method) to reduce 
soil, debris washed out to 
waterways due to site runoff. 

Prohibit discharging of waste and 
wastewater directly into fresh 
water bodies;  

Operation Phase  

■ Waste, 
emissions and 
discharges 
generation, 
disposal of 
waste from the 
Project's staff; 
and 

■ Increased 
turbidity due 
to 
suspended 
sediment 
washed into 
Ta Nong 
stream and 
creeks; 

IESE 
9.3.3.2 

Same mitigation measures as the 
construction phase 

Lien Lap JSC Monitored 
parameters include 
pH, DO, BOD5, 
TSS, COD, NO3-, 
PO43-, Oil & grease 
in compliance with 
QCVN 
08:2015/BTNMT. 

Semi-
Annual 
basis 

Consolidated 
in the Semi-
Annual 
Environmental 
monitoring 
report 

 

Part of 
operation 
cost 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

■ Spillage of 
fuel, oil, 
chemicals and 
hazardous 
materials from 
maintenance 
activities and 
inspection 
activities. 

■ Residual 
impact from 
construction 
civil works and 
earthworks 
activities 

 Monitoring location: 
03 locations at 
natural stream, 
creeks in Project’s 
surrounding area, 
specifically in Ta 
Nong stream, Tan 
Tai stream and the 
East of Tan Tai 
stream before the 
confluence of Ta 
Nong streamduring 
rainy and first 
surveys 
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13.2.8.4 Soil Management 

Table 13.7 Soil Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Pre- construction and Construction Phase 

■ Groundworks 
and 
construction 
activities 
resulting in 
soil 
compaction 
and loss of 
soil stabilizing 
vegetation, 
hence 
increasing 
surface runoff 
and localized 
erosion such 
as 

- Land and 
vegetation 
clearance in 
areas 
designated 
for WTG 
foundation, 
transmissio
n line pylon; 

■ Loss of soil 
stabilizing 
vegetation; 

■ Soil 
compaction 
and erosion; 

■ Spillage of 
oil, 
chemicals, 
hazardous 
chemicals 
from use of 
vehicles and 
construction 
machines 
during the 
construction 
phase that 
cause soil 
contaminati
on 

  

  

EPP 3.1.3 Using exsiting access road 
to access the site to the 
extent possible. 

■ Lien Lap 
JSC 

■ EPC 
Contractor 

  

Soil 
compaction 
and erosion: 

■ Monitoring 
vegetation 
clearing 

■ Monitoring 
Sediment 
controls and 
erosion 
controls 

■ Monitoring 
erosion 
prone area 

■ Visually 
monitoring 
stockpiles 
for signs of 
wind and 
rain erosion; 

■ Monitoring 
compliance 
of mitigation 

■ During land 
preparation 

■ Weekly 
basis 

■ Daily 

■ Daily check 
and take 
photos 

■ Throughout 
construction 
and 
operation 
phases 
(increase 
frequency 
during heavy 
rain months) 

  Quarterly 

Consolidated 
in the 
Quarterly 
Environmental 
monitoring 
report 

 

Part of 
construction 
cost 

Construction materials and 
wastes will be stored in 
designated areas 

 Excavated soil and backfill 
soil should be gathered at 
laydown area at the 
construction site and could 
be utilized for organizations 
that need materials for 
levelling.  

Stripping of topsoil shall not 
be conducted earlier than 
required in order to prevent 
the erosion of soil 

The access route for 
movement of heavy 
machinery will be 
designated to avoid the soil 
compaction in other areas 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

- Excavation 
for WTG 
foundations 
and 
electrical 
poles; and; 

- Constructio
n of internal 
road 
system. 

■ Waste 
discharged 
from 
construction 
activities and 
worker's 
activities; and 

■ Accidental 
leaks/spills of 
fuel  

■ Hazardous 
storage and 
handling. 

   

Spoil disposal site areas 
will be installed with 
drainage and water 
collection ponds and 
siltation traps and 
sedimentation basin and 
fence 

measures 
implementati
on 

Soil 
contamination: 

■ Parameters: 
Arsenic, 
Cadmium, 
Total 
Chromium, 
Copper, 
Lead and 
Zinc in 
compliance 
with QCVN 
03-
MT:2015/BT
NMT - 
National 
technical 
regulation 
on the 
allowable 
limits of 
heavy 
metals in 
soil. 

■ Monitoring 
location: 03 
location at 
the turbine 
area ( 01 

Planting grass/trees on the 
slope upon completion of 
each layer of spoil disposal 
site 

Several wooden check 
dams for sand trapping can 
be provided in the creeks 

Proper maintenance of 
sand traps and sediment 
fence to be conducted 
during construction and 
operation phase 

Construction waste 
includes construction 
material which has been 
broken, damaged and 
harmless such as broken 
brick, broken concrete, 
stone, limestone, bag, kept 
in construction site and re-
used such as ground 
construction material; 
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Mitigation Measure Responsibility Monitoring 
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Frequency  

Reporting Estimated 
Cost 

Recyclable material (bag, 
metal, etc.) will be sold to 
appropriate organizations. 
Non-recyclable material (oil 
rag, oil bottle, etc.) will be 
collected by the Project 
Owner and handed over to 
an appropriate contractor 
for disposal 

location as 
the same of 
baseline 
survey, 02 
location near 
turbine 
No.06 and 
turbine 
No.10)  

Non-hazardous domestic 
solid waste should be 
disposed in proper waste 
bins for collection and 
disposal by appropriate and 
qualified waste contractors 
in accordance with local 
regulation 

Hazardous waste (including 
lubricant oil, construction 
waste, paint proofing paint, 
waste oil etc.) should be 
properly labelled and stored 
on a impervious surface in 
accordance with the legal 
requirements in all the 
phases 

Contract a competent/ 
licensed contractor to collect, 
transport and treat domestic, 
construction and hazardous 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 636 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
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Reporting Estimated 
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wastes from the project site; 
The solid waste will be 
disposed to Landfill of 
Dakrong Town to be 
complied with local 
regulations. The upgrade 
Landfill of Dakrong Town has 
been put into operation and 
has been granted the 
Approval certificates of 
completion of environmental 
protection works under 
Certificate No 1331/GXN-
UBND, dated 01st April 2019 
of Quang Tri People’s 
Committee. 

Hazardous waste will be 
transferred to the landfill in 
Quang Nam province 

IESE 
9.4.3.1.4   

■ Preparation and 
implementation of a 
Spoil and Erosion 
Management plan during 
construction to 
incorporate requirements 
such as use of dust 
suppression, soil 
stabilisation during 
construction and storm 
water and sediment 
management and 
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control. The Soil and 
Erosion Management 
Plan should include 
some measures such as: 

■ Bunds or silt fences shall 
be constructed on the 
stockpiling areas to 
prevent wash away of 
sediment load to the 
water bodies; 

■ Silt traps/sedimentation 
basins will be installed to 
capture and detain 
construction site runoff. 
Where applicable, 
sediment control will be 
installed along major 
drainage lines where 
construction activity is 
taking place within 100m 
of these line;  

■ Vegetation located 
down-slope of the work 
site assists in filtering out 
sediment. Where 
practicable, maintain 
downstream vegetation 
in good condition during 
the construction process; 

■ Activities will be 
scheduled to reduce the 
amount and duration of 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 638 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
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soil exposed to erosion 
by wind, rain, runoff and 
vehicle tracking; 

■ Activities will be carefully 
planned to minimize 
disturbed areas and to 
preserve existing 
vegetation, which 
minimizes the potential 
of removing of existing 
trees that protect soil 
from erosion; 

■ Develop a Spoil 
Management Plan, 
which will detail all site 
specific activities and 
measures the EPC 
Contractor will 
implement during the 
construction period to 
minimize the footprint, 
adverse socio-economic 
impacts and ecological 
effects, and to ensure 
long-term stability and 
control erosion while 
stockpiling the material 
excavated from all 
construction sites. This 
should include the 
following, but not limited 
to: 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 639 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

■ estimation of volume of 
(i) excavated soil and 
materials reused for 
construction purposes 
and (ii) excavated soils 
and material that is 
surplus to requirements 
or unsuitable for reuse in 
fill and embankments  

■ conduct site investigation 
and engineering studies 
on selected disposal 
sites on alternative sites 
to determine best option; 
which will ensure mass 
stability and prevent 
mass movement during 
and after construction 
and ensure control of 
flood/storm water and 
avoid soil erosion on 
nearby waterbodies; 

■ design of the disposal 
sites should ensure 
mass stability and 
prevent mass movement 
during and after 
construction and ensure 
control of flood/storm 
water and avoid soil 
erosion on nearby water 
bodies; 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 640 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

■ monitor the conditions of 
the disposal sites and 
change design aligned 
with item (c) and/or close 
and rehabilitate site in 
case of environmental 
and safety risks 
identified, and  

■ Prepare final disposal 
plan 

Site clearance, WTG 
foundation excavation and 
construction of the access 
roads should not be carried 
out during the monsoon 
season or during heavy 
winds to minimize erosion 
and run-off 

Procedures for responding 
to emergencies/accidental 
spills of hazardous 
materials, fuel and 
handling, and waste 
management are 
developed and 
implemented 

Maintenance works are 
restricted to specially 
designated platforms with 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 641 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

strict control of accidental 
spills 

Site should be restored at 
the end of the Project life-
cycle to pre-Project level 

For spoil handling and 
disposal, some measures 
should be implemented as 
follows: 

■ Monitor and control 
maximum height of each 
stockpiling layer, which 
should not exceed 3.0m 
as required and having a 
slope cut at every 3,0m; 

■ Control maximum 
gradient (slope) of the 
stockpile sides will be 
determined based on the 
soil’s texture and 
moisture content; 
however, minimum slope 
ratio is 1:1.5; 

■ Provide storm water 
drains and sedimentation 
traps for slopes, layers 
and at basement of 
disposal site as design of 
spoil disposal mentioned 
above; 
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■ Plant grass/ trees on the 
slope upon completion of 
each layer or disposal 
site; and 

■ Closely engage with the 
surrounding land users 
of the spoil disposal sites 
to ensure any soil 
erosion impact/ affect will 
be recorded and 
resolved immediately 

Trau trees are scheduled to 
be chronologically planted 
once a spoil disposal site is 
completed from January 
2021. This helps to 
increase forest cover, limit 
soil erosion and expand the 
distribution area of Trau 
trees in the area. 

Opened up areas used for 
construction activities that 
won't be used during 
operation phase of the 
Project should be 
rehabilitated. 

IESE 
9.4.3.2.4 

Prohibit dumping any types 
of solid waste to the soil or 
burning waste on the site 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 643 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

  

  

  

Ensure that hazardous 
materials are stored in 
designated areas that are 
designed with impermeable 
floor, inflammable walls and 
accessible to authorized 
personnel 

 

Hazardous waste shall be 
properly managed in 
accordance with Decree 
No. 38/2015/ND-CP, 
Circular No. 36/2015/TT-
BTNMT, QCVN 
07:2009/BTNMT on 
Hazardous Waste as 
follows: 

■ Hazardous waste is 
prohibited to be illegally 
disposed into the 
ground; 

■ All workers shall be 
trained on hazardous 
and non-hazardous 
waste classification and 
their handling methods; 

■ Proper facilities shall be 
supplied and areas for 
hazardous waste storage 
in the construction sites 
should be clearly 
determined in 
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accordance with Circular 
No. 36/2015/TT-BTNMT; 

■ Appropriate 
organizations with proper 
license shall be 
contracted in order to 
periodically transport and 
dispose hazardous 
waste; and 

■ A record of hazardous 
waste should be 
documented (using the 
form specified in Circular 
No. 36/2015/TT-BTNMT) 
to allow monitoring 
volume of hazardous 
waste generated in place 
and disposed by 
contractors of hazardous 
waste. The numeric data 
in the record must be 
consistent in order to 
ensure that no improper 
disposal is made in the 
area of the Project or 
other locations, 

In case of accidental/ 
unintended spillage, the 
contaminated soil should be 
immediately collected and 
stored as hazardous waste 
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Hazardous waste will be 
transferred to the landfill in 
Quang Nam province. 

    

Operation Phase  

■ Waste, 
emissions and 
discharges 
generation, 
disposal of 
waste from 
the Project's 
staff; and 

■ Spillage of 
fuel, oil, 
chemicals and 
hazardous 
materials from 
maintenance 
activities and 
inspection 
activities. 

■ Residual 
impact from 
construction 
civil works 
and 
earthworks 
activities 

  
-Same mitigation measures 
as construction phase 

Lien Lap JSC 

O&M 
Contractor 

Parameters to 
monitor soil 
contamination 
as the same 
construction 
phase 

Volume of (i) 
hazardous 
waste/chemical
s materials 
stores; (ii) solid 
waste and (iii) 
construction 
waste 

■ Monitoring 
erosion 
prone area 

■ Check visual 
conditions 
and take 
photos of 
areas that 
are high risk 
of soil 
erosion. 

Semi-annually 

 

 

 

Monthly 

 

 

 

 

 

 

Daily check 
and taking 
photos 

Consolidated 
in the Semi-
Annual 
Environmental 
monitoring 
report 

 

Part of 
operation 
cost 
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13.2.8.5 Electromagnetic Interference Management 

Table 13.8 Electromagnetic Interference Management 

Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Operation Phase  

Operation of 
WTGs   

Potential Impacts: EPP 3.2.5   Overhead Transmission line: ■ Lien Lap 
JSC. 

■ The 
Government 

 

It is proposed 
that EMF 
monitoring is 
carried out by 
using 
suitable 
magnetic and 
electric filed 
sensors 
within the 
first year of 
the operation 
on a 
quarterly 
basis. Should 
thresholds be 
exceeded, 
further 
mitigation 
options 
should be 
review and 
considered 

  

35KVoverhead 
Transmission 
line 

Quarterly on first 
year and semi-
annual for 
subsequent 
years of 
operation 

35kV 
underground 
transmission 
line: 

Quarterly on first 
year of operation 

Consolidated 
in the Semi-
Annual 
Environmental 
monitoring 
report 

 

Part of 
operation 
cost ■ Electromagnetic 

fields from 
transmission 
line and 
transformers 
and substation 

Warning signs should be placed 
where generates highest EMF 

Potential 
Consequences: 

■ There are 
various health 
risks related to 
EMF exposure  

Solutions which ensure safety 
and reduce risk of fire and 
exposure to fire and 
Electromagnetic field for local 
people in accordance with Law 
(Decree No 14/2014/NĐ-CP) 
shall be designed (e.g. ensuring 
a distance of 4.0 m between top 
of building or works and lowest 
conducting wire and ensuring for 
electric field intensity less than 5 
kV/m at any point outside the 
house and one meter  from the 
ground); 

Technical Staff working at 
highest EMF area should be fully 
equipped PPE 
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Organize periodic health check-
ups for staff who work in high 
EMF area 

Limit staff who have health 
problems such as cardiovascular 
and congenital diseases from 
working in areas with EMF 

IESE 9.5.4.1.4 Avoid residential buildings, or 
acquire houses within the ROW, 
if possible 

Avoid schools, hospitals, health 
clinics, and other similar 
buildings – such that the 
transmission line alignment 
avoids these sensitive buildings 
and maintains at least a 24 m 
buffer to all schools and health 
clinics; 

Before installing the 35 kV 
overhead transmission line, the 
investor will consult with the 
contractor to make additional 
adjustments if the construction 
may affect the landscape or 
cultivation on the remaining land 
area of households whose land 
is acquired for the transmission 
line; 
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Mitigation Measure Responsibility Monitoring 
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Tower safety features – place 
warning signs prohibiting 
climbing on towers and 
incorporate design elements that 
prevent climbing of the towers; 

Implement all H&S measures as 
specified in the regulations 
including earthing of buildings 
that are metal clad and directly 
below the transmission line; 

Conduct regular clearance of the 
clear zone to ensure the area is 
safe as required by the 
regulation; 

Conduct regular checking/ 
maintenance to ensure the safe 
condition of the tower and the 
cable; 

Provide emergency contact 
information by placing signs at 
each tower containing 
emergency phone numbers; 

 IESE 9.5.4.2.4 Underground Transmission line: 

For double circuit lines, it may be 
possible to arrange the phases 
to maximise the magnetic field 
cancellation 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Installation of a passive shielding 
loop can be effective in reducing 
the magnetic field at a particular 
point 

IESE 9.5.4.3.1.1 Wind turbines 

Whilst no EMF specific additional 
mitigation and management 
measures are recommended; to 
enhance safety, it is 
recommended to place warning 
signs prohibiting climbing on 
wind turbines and incorporating 
design elements that prevent 
climbing of the wind turbines. It 
is also recommended to provide 
emergency contact information 
by placing signage at each wind 
turbine containing emergency 
phone numbers 
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13.2.8.6 Climate change Impact Adaptation and Mitigation 

Table 13.9 Climate change impact adaption and mitigation 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation/Adaptation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

Construction and Operation Phase 

Project 
construction 
activities; 
 
Operation and 
Maintenance 
activities 
  

■ Extreme 
weather 
events, such 
as stronger 
and/or more 
frequent 
storms can 
reduce the 
output of 
energy, 
damage 
generation 
and grid 
infrastructure 
and affect 
security of 
energy supply 
and difficult 
access to 
offshore 
location for 
maintenance; 

■ Rapid change 
in wind speed 
can reduce 
power 
generation 
because 

IESE 
9.6.3.2.2 
 

Each turbine will be installed stone 
embankment and foundation pit will be 
compacted to avoid flooding and 
landslide 

Lien Lap JSC 
   

Implementation 
of the 
measures 

- Consolidated in 
the Quarterly 
Environmental 
monitoring 
report for 
construction and 
Semi-Annual 
Environmental 
monitoring 
report for 
operation 

 

Part of 
operation 
cost 

Some technical parameters in the 
Vestas Design are taken consideration 
against extreme climate condition such 
as extreme wind speed (10 min average) 
of 37.5 m/s; survival wind speed (3s 
gust) of 52.50 m/s; turbulence intensity 
of 12.4%. These parameters are 
adapted with extreme weather of Quang 
Tri province, Vietnam as several storm, 
typhoons were recorded in Quang Tri 
province with the maximum wind speed 
of 36.6 m/s (level 12). The wind turbine 
will stop producing power at ambient 
temperature below -40oC and above 
50oC. The turbine is designed for use at 
altitudes up to 1000, above sea level as 
standard and optional up to 2000m 
above sea level 

Drainage system will be designed and 
built around the turbine foundation and 
transmission line pylon to ensure to 
accommodate the increased 
precipitation because of climate change 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation/Adaptation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

turbines 
cannot 
operate in 
very high or 
very low 
winds; 

■ Flooding and 
landslide may 
affect to 
substation 
and onshore 
components 
which results 
in loss of 
supply locally  

Prepare flood warning and prevention 
system and develop an Emergency 
Preparedness and Response Plan 

- 

When the flash flood occurs, the Project 
Owner needs to excavate workers out of 
dangerous areas, using on-site 
equipment and manpower to control the 
incidents 

IESE 
9.6.3.2.4 
  

Construction design should take into 
account the increase in wind intensity to 
ensure stability of the WTG and avoid 
any community/occupational safety 
incidents 

In case that wind speeds are likely to 
increase, the selected turbine design 
(Vestas 4.0MW) has been adapted to 
handle higher wind speeds and gusts, to 
capture greater wind energy with taller 
towers 

For transmission and distribution 
(including substation), specifying 
redundancy in control systems, multiple 
transmission and distribution routes, 
relocation. Where stronger winds are 
expected, higher design standards for 
distribution poles may be adopted 

Where lightning strikes may increase, it 
must apply enhanced lightning protection 
and grounding system (earth wires, 
spark gaps) in the distribution network 
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Impact 
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Document 

Mitigation/Adaptation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

Ensure the presence of rapid emergency 
repair teams to repair damaged turbines 
quickly 

The planned areas for vegetation 
clearance planned linked to the 
construction works shall be clearly 
determined and demarcated by 
landmarks to avoid accidental clearing. 
Site clearance plan will be prepared to 
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 in or associated with the Project, 
with sanctions, including fines and 
dismissal, and prosecution under the 
relevant laws for clearing vegetation 

Some mitigation measures regarding to 
transport planning should be done to 
avoid unnecessary trips that would make 
more vegetation clearance.  
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13.2.8.7 Shadow Flicker Management 

Table 13.10 Shadow Flicker Management 

Activity/ 
Aspect 

Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

Construction Phase 

N/A N/A Negligible N/A - - - -  

Operation Phase  

Operation of 
the turbines 

  

Shadow 
Flicker 

  

IESE 9.7.6.4 

  

Grievance Monitoring and Reporting – implementing 
a process to assess the real occurrence of the 
shadow flickering at local dwellings in order to 
eliminate the phenomena. In case of dwellings 
experienced shadow flickering, a detailed grievance 
mechanism should be available and the local 
community must be aware of the availability of 
grievance mechanism to submit their complaints 
regarding nuisances related to shadow flicker from 
turbines. Ensuring close monitoring through 
engagement with local stakeholders during the 
operational phase where there are predicted 
impacts from shadow flickers in case the locations 
have been finalised by the project proponent and 
earmarked for construction 

Lien Lap JSC 

  

  

 Periodic 
engagement 
with 
identified 
dwellings 
will be 
conducted  
to 
understand 
the affect 
from 
shadow 
flicker to 
them. This 
will involve 
site visit and 
observe the 
conditions 
within the 
vicinity of 
the affected 
households 

 Monthly 

  

- 

 Consolidated 
in the Semi-
Annual 
Environmental 
monitoring 
report 

  

- 

Part of 
operation 
cost and 
management 
cost 

Visual Screening (Natural) – Assess potential 
sensitive receptors, for which shadow flicker 
modelling indicates could exceed 30 hours per year, 
in order to ascertain the extent of existing natural 
visual screening in place. If not existing, the 
occurrence of shadow flickering during operation 
could be furtherly investigated, and if confirmed, 
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Activity/ 
Aspect 

Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

natural screening could be realized to minimize the 
effect. 

and meet 
with them. 

  

- 
Visual Screening (Architectural / Structural) - If 
grievances will be received or if natural visual 
screening at potential 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 

Relocation – Option to relocate will be provided to 
the nine dwellings, or other dwellings that upon 
further investigation will be found to experience 
more than 30 hours/yr and 30 minutes/day shadow 
flicker impacts. A resettlement plan compliant with 
ADB 2009 SPS will be prepared prior to any 
relocation taking place.  

Operational Curtailment – In case of repeated shadow 
flicker related grievances, wind turbines operations 
will be investigated to determine specific wind turbine 
that result to  shadow flicker exceedance of 30 
hours/year and 30hours/day on affected struvture. 
Operations  curtailment will be implemented until such 
time that relocation or other mesures have been 
agreed with and implemented. Investigation may 
include running a new set of shadow flicker using site-
specific and/or near site meteorological conditions  

Shut down the turbine No. 6 during coffee harvesting 
of the receptor 1969 
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13.2.8.8 Visual Impact Management 

Table 13.11 Visual Impact Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
cost 

All Project's Phase  

Construction 
and Installation 
of Wind turbine 
Operation of the 
turbines 

Visual 
Impacts 

IESE 
9.8.5.2 

Use of materials that will minimize light reflection for 
all project components. 

Lien Lap JSC Grievances 
related to 
visual 
impacts will 
be 
monitored 
and 
recorded. 

- - Part of 
Management 
cost 

Avoid bright patterns and obvious logos. 

Replace wind turbines with the same or a visually 
similar model over the lifetime of the project. This 
may be an important requirement since the 
replacement of wind turbines with visually different 
wind turbines can result in visual clutter. 

Retain existing vegetation to the greatest extent 
possible. Retain vegetation along roads and around 
turbine pads, substations, and other project 
infrastructure. 
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13.2.8.9 Biodiversity Management 

Table 13.12 Biodiversity Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Pre-Construction and Construction Phase  

■ Land 
preparation 
and civil 
works such as 
land 
clearance, 
demolition, 
earthworks; 

■ Construction 
of the 
substation 
and laydown 
area and 
operation 
house; 

■ Operation of 
associated 
facilities such 
as the 
concrete 
batching 
plant; 
generator of 
power supply, 
etc.; 

■ Direct Loss of 
Terrestrial 
Habitat 

■ Disturbance 
or 
Displacement 
  

EPP 3.2.4  Minimizing unnecessary 
clearance of plants where the 
area is outside of ROW and 
power poles. For 
transmission line, the land 
clearance of plants will be 
conducted only within ROW 
in order to minimize the 
adverse effects on habitat 

Lien Lap JSC; 
EPC Contractor   

  

Vegetation clearing 
within marked 
boundaries 

Weekly Consolidated in 
the quarterly 
environmental  
monitoring 
report 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

Part of 
constructio
n cost 

Control the emission qualities 
complying with the standards 
so as to ensure the habitat 
will not be adversely affected 

Implementation of 
the workforce 
training program for 
fauna/flora 
awareness 

Quarterly 

Illegal vegetation clearing will 
be prohibited for Project staff, 
workers, all contractors and 
personnel engaged in or 
associated with the Project, 
with penalties levied 

The status of Bruma 
Padauk 
(Pterocarpus 
macrocarpus) 
recorded within the 
Project Area. The 
monitoring 
comprises the 
measurement of 
changes in height, 
diameter at breast 

Monthly 
monitoring during 
construction 
phase and 
quarterly during 
operation phase 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

■ Equipment 
and material 
transport and 
supply for 
construction   

height (DBH), mere 
presence and health 
of trees 

The Project owner shall 
provide training to staff and 
workers on all rules, 
regulations and information 
concerning restrictions related 
to unauthorised clearing of 
vegetation, as well as the 
punishment that can be 
expected if any staff or worker 
or other person associated 
with the Project violates rules 
and regulations;  

rehabilitation 
success/failure is to 
occur on all 
replanting sites 

Quarterly 

Grow additional trees 
surrounding the plant and 
improve the landscape after 
construction phase 
completed 

Implementation of 
mitigation measures  

Weekly 

Plant the replacing forest in 
accordance with Circular No. 
23/2017/TT-BNNPTNT dated 
15 November 2017 of the 
Ministry of Agriculture and 
Rural Development, providing 
for planting replacing forests 
when changing forest use 
purpose 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

 Control the emission in 
compliance to standards so 
as to ensure the habitat will 
not be adversely affected: 
- Noise and vibration: during 
construction phase a large 
number of machines causing 
noise will not be used 
simultaneously or in the 
same locations. The 
machines will be maintained 
every six months to ensure 
minimum noise generated. 
- Shadow flicker: the Project 
will use shadow detection 
systems. Whenever the 
shadow exceeds 300 meters, 
the system will automatically 
adjust the operations of wind 
turbines to minimise the 
adverse effects 

    

IESE 
9.9.4.4.1 

IESE 
9.9.4.2 

   

The  two individuals Bruma 
Padauk (Pterocarpus 
macrocarpus) should be 
tagged and not disturbed in 
any manner. 

Lien Lap JSC;  

EPC Contractor 

Two individuals 
Bruma Padauk 
presence are 
recorded and 
healthy  

Weekly during 
construction and 
monthly during 
operation 

All habitat likely to contain 
higher biodiversity to be 
cleared are to be clearly 
marked in the field 

Zero incidences of 
vegetation clearing 
outside of the 

Weekly during 
construction and 
monthly during 
operation 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 659 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Areas for land clearance 
planned for construction 
works shall be clearly 
determined and demarcated 
by landmarks to avoid 
accidental clearing 

designated Project 
area. 

  

  

In order to minimize the 
occurrence of forest fires, the  
workers’ kitchens will be 
located in open, shielded and 
isolated areas and away from 
flammable areas such as fuel 
depots and warehouses. 
Water tanks and fire 
protection equipment should 
be provided ensuring 
firefighting in the event of an 
incident 

Number, location 
and quality of water 
tanks and fire 
protection 
equipment 
complying with 
Vietnamese 
Regulation 

All workers are 
trained 

 

Records are to be 
kept and regularly 
reviewed 
(quarterly) for 
implementation 

The existing road network will 
be used for access for 
transmission line 
construction. Road 
construction and road 
widening will be minimized 

No unplanned 
construction and 
widening of roads 

Records are to be 
kept and regularly 
reviewed 
(quarterly) for 
implementation 

Once construction is 
completed the laydown area 
will be re-instated to pre-
construction land type using 
native indigenous species 

Monitoring of 
rehabilitation 
success/failure is to 
occur on all 
replanting sites.  

Indicators for veg 
re-establishment 
should be at least 
30% successful 
coverage. 
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Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
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All land rehabilitation will be 
undertaken using native 
indigenous species 

Monitoring is to 
consist of regular 
inspections 
(quarterly) to 
determine plant 
survivorship and 
growth. Where 
habitat rehabilitation 
is determined to 
have failed, re-
establishment is to 
occur every two 
months for one year, 
with an annual 
review  

  

Implementation of a 
community program to 
reduce hunting and poaching 
pressure on fauna 

Number of 
attendances and 
program 

Records are to be 
kept and regularly 
reviewed 
(quarterly) for 
implementation 

Construction vehicles and 
equipment will be registered, 
permitted and meet emission 
standard established as per 
regulation requirements 

Comply with Environmental Monitoring 
Program above (Section 13.2.8.1, 
13.2.8.2, 13.2.8.4) 

  

Implement Invasive Species 
Management Plan to 
minimise the conversion or 
degradation of  modified 
habitat where possible 

Species, abundance 
and GPS locations 
of invasive species 
discovered 

Records are to be 
kept and regularly 
reviewed 
(quarterly basis) 
during 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 661 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

construction on 
the application on 
the 
implementation of 
the Invasive 
Species 
Management 
Plan. Monitoring 
is to include 
inspections of the 
site on a monthly 
basis during 
construction in 
areas of adjacent 
natural habitat to 
identify and 
eradicate any 
invasive species. 

In the case, encounter of 
wildlife particularly during site 
preparation and construction 
activities, Bat Protection 
Protocol and Wildlife 
Shepherding Protocol will be 
implemented. 

 Records are to be 
kept and regularly 
reviewed 
(quarterly basis) 
during 
construction on 
the application of 
the Bat Protection 
Protocol and  
Wildlife 
Shepherding 
Protocol 
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Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Restrictions on contractors 
and personnel from entering 
areas of natural habitat 

Minimise the access 
to natural habitat 

Records are to be 
kept and regularly 
reviewed 
(quarterly) for 
implementation 

Barrier Creation 
and Edge Effects 

   

IESE 
9.9.4.3. 

Clearing vegetation outside 
of designated areas will be 
prohibited for Project staff, 
workers, all contractors and 
personnel engaged in or 
associated with the Project, 
with penalties levied, 
including fines and dismissal, 
and prosecution under the 
relevant laws for clearing 
vegetation 

Lien Lap JSC; 
EPC Contractor  

Visual assessmentof 
opened up areas, 
species composition 
and community 
structure of habitat/s 
adjacent to the 
EAAA 

Weekly during 
construction and 
monthly during 
operation 

Consolidated in 
the quarterly 
environmental 
report 

Areas for land clearance 
planned for construction 
works shall be clearly 
determined and demarcated 
by landmarks to avoid 
accidental clearing 

Once construction is 
complete, the laydown area 
will be re-instated to pre-
construction land type 

All disturbed soil surfaces 
can be stabilized using 
temporary cover crops during 
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Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

construction. Long term 
stabilization is to occur using 
a mix of native species to 
stabilize disturbed soil 
surfaces. All stabilized areas 
are to be regularly monitored 
and maintained following 
construction actives 

Consider the design of roads 
to minimize the barrier 
creation 

Utilize the native flora as 
natural fence instead of 
artificial barrier 

Degradation of 
Habitat Impacts 

IESE 
9.9.4.44 

   

Develop and implement 
appropriate emergency spills 
response procedures to avoid 
and manage accidental spills 
of any fuels, oils, or other 
chemicals during construction 
activities 

Lien Lap JSC; 
EPC Contractor  

Monitoring will be 
required as part of 
the invasive species 
management plan 
and rehabilitation 
works  

Quarterly Consolidated in 
the quarterly 
environmental 
report 

Develop and implement a 
series of dust management 
measures and monitoring 
measures 

Native plant species shall be 
prioritised for the land 
rehabilitation program in 
order to create green 
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Impact 
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Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
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vegetation cover in the 
Project Area after completion 
of construction works 

Ensure there is an adequate 
area of hard surfaced road 
between the wheel wash 
facility and the site exit, 
wherever site size and layout 
permits 

Ensure equipment is readily 
available on site to clean any 
dry spillages, and clean up 
spillages as soon as 
reasonably practicable after 
the event using wet cleaning 
methods 

Existing populations and the 
introduction of new invasive 
species into natural habitats 
are to be managed 

Bird Mortality 

Bat Mortality  

EPP 3.2.4 Organize training to raise 
awareness of environmental 
protection for workers 

Lien Lap JSC; 
EPC Contractor   

The implementation 
of anti-hunting and 
poaching policy for 
all labour forces 
frequently; bird 
monitoring  

Records are to be 
kept and regularly 
reviewed 
(quarterly) for 
implementation of 
the workforce 
training program 
for fauna/flora 
awareness 

Records   
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Mitigation Measure Responsibility Monitoring 
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Monitoring Frequency  Reporting Estimated 
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IESE 
9.9.4.5 

Any trees to be cleared will 
be checked for roosting prior 
to felling. These trees will be 
avoided where possible 

monthly 

IESE 
9.9.4.6 

Hunting and poaching will be 
prohibited for Project staff, 
workers, all contractors and 
personnel engaged in or 
associated with the Project 

 Records are to 
be kept and 
regularly 
reviewed 
(quarterly) for 
implementation of 
the workforce 
training program 
for fauna/flora 
awareness 

Operation phase   

Operation of 
WTGs 

  

  

Direct Loss of 
Terrestrial 
Habitat 

 IESE 
9.9.4.1 

Follow mitigation measures 
applied in construction phase 

Lien Lap JSC; 
Operational 
Contractor   

The status of Bruma 
Padauk 
(Pterocarpus 
macrocarpus) 
recorded within the 
Project Area. The 
monitoring 
comprises the 
measurement of 
changes in height, 
diameter at breast 
height (DBH), mere 
presence and health 
of trees  

Quarterly  Consolidated in 
the semi-annual 
environmental 
report  

 

 Records 

Part of 
operation 
cost 

Disturbance or 
Displacement  

IESE 
9.9.4.2  

Follow mitigation measures 
applied in construction phase 

 Quarterly 
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Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Barrier Creation 
and Edge Effects 

 IESE 
9.9.4.3 

Follow mitigation measures 
applied in construction phase 

 - -  -  

Bird Mortality  IESE 
9.9.4.5 

Free rotation of turbine is 
restricted (rotor freely rotates 
in conditions of low wind 
speeds) when turbines are 
not producing electricity into 
the power grid 

The implementation 
of anti-hunting and 
poaching policy for 
all labour forces 
frequently; bird 
monitoring and bat 
monitoring 

Semi-annually 
following the 
baseline 
methodology for 
bird and bat 
survey (e.g. 
vantage point) 

 

Carcass 
monitoring on a 
daily basis   

Records 

Consolidated in 
Semi-Annual 
Monitoring 
report 

 
Hunting and poaching will be 
prohibited for Project staff, 
workers, all contractors and 
personnel engaged in or 
associated with the Project 

Limit the operation of turbines 
when winds are not sufficient; 
eliminate “free-wheeling” 
(free spinning of rotors under 
low wind conditions when 
turbines are not generating 
power) 

Install bird flight diverters on 
transmission lines to reduce 
collision if necessary 

Food waste shall be 
appropriately managed to 
avoid attracting birds, 
especially raptors to such 
food sources 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Ensure power towers and 
transmission lines meet 
safety standards to minimize 
risk of electric shock to birds 
and bats 

Minimize the vertical spread 
of power lines so as to 
reduce the range of vertically 
occupied area. Having lines 
in a horizontal plane reduces 
collision risk 

Install bird monitoring multi-
sensor monitoring system 
and deterrent system 

Bat Mortality   IESE 
9.9.4.6  

Artificial light sources at the 
WTGs shall be avoided 
wherever possible as lights 
attract prey (e.g. insects) for 
bats. For instances where 
lights are necessary, red or 
white flashlights are 
recommended 

Limit the operation of the 
turbines when winds are not 
sufficient; eliminate “free-
wheeling” (free spinning of 
rotors under low wind 
conditions when turbines are 
not generating power) 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring Frequency  Reporting Estimated 
Cost 

Project Area to introduce 
deterrents and reduce bat 
foraging opportunities. These 
measures are to include: 

■ Ensuring all-night lighting 
of turbines consists of LED 
lights (LED lights may 
deter some bat genera) 
(Spoelstra, 2017); and 

■ Using lights that have low 
ultraviolet wavelengths 
(this reduces insect 
congregations around 
lights that bats typically 
forage on) 

Install bat monitoring and 
deterrent system 

  

It is recommendation to 
install bird and bat monitoring 
multi-sensor monitoring 
system and bat deterrent 
system 

Lien Lap JSC; 
Operational 
Contractor 

Monitoring the 
implementation of 
mitigation measures 

Maintaince with 
the time of 
transmission line 
and bird bat flight 
diverter 
maintainace 

Consolidated in 
the semi-annual 
environmental 
report  
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13.2.8.10 Traffic and Transportation Management 

Table 13.13 Traffic and Transportation Management 

Activity/ 
Aspect 

Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency 

Reporting Estimated 
Cost 

Pre-Construction and Construction Phase  

■ Transport of 
equipment 
(turbines 
and 
transmission 
line 
components) 
and material 
from Hon La 
Port to the 
Project site 

■ Daily 
movement of 
local 
construction 
workers 

■ Traffic 
congestion 
due to an 
increase of 
traffic 
volume 

■ Degradatio
n of the 
public road 
infrastructu
re and 
network 
due to 
heavy load 
vehicle 
movement 

■ Increase of 
traffic 
safety risk 

IESE 
9.10.3.1.4 

 

At intersection, junction in national 
road and at the tollbooth, the Project 
proponent will collaborate with traffic 
police, district officials where hauling 
will pass through to allocate traffic 
staff to guide and control traffic 
movement to ensure traffic safety 

■ Lien Lap 
JSC 

■ EPC 
Contractor 

The implementation of 
proposed mitigation 
measures; 

Road condition 
monitoring 

Every month 
during 
construction 
phase. 

Quarterly  

.Monitoring 
report 

Part of 
constructio
n cost 

Establish and monitor compliance with 
speed limits to reduce accidents and 
speed- related injuries 

Avoid peak times of day to reduce the 
risk of accidents 

Due to heavy load vehicle movement, 
some works will be required such as 
temporary removal of some trees; 
cooperating with local authority and 
seeking support from local community 
to expand the road for easily 
movement 

Collaborate with local communities 
and responsible authorities to improve 
signage, visibility and overall safety of 
roads 
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Activity/ 
Aspect 

Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency 

Reporting Estimated 
Cost 

Information boards about traffic safety 
hazards and emergency contact 
information to be made available at the 
wind farm site; 

Ensure that drivers carrying 
construction machinery and materials 
are instructed to drive within speed 
limits with careful consideration for 
village traffic; 

Coordinate with emergency 
responders to ensure that appropriate 
first aid is provided in the event of 
accidents 

Establish a proper and accessible 
grievance mechanism to report 
concerns about public road conditions 
raised by local communities along the 
transportation route. The Project will 
carry out immediate investigation 
when the community submits related 
complaints 

Coordination between the Project 
proponent and the government 
agencies for road maintenance to 
identify necessary road repairs during 
Project construction 

Repair of any damaged road surfaces 
as needed which caused by the 
Project-related transportation 
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Activity/ 
Aspect 

Potential 
Impact 

Source 
Document 

Mitigation Measure Responsibility Monitoring 
Parameter 

Monitoring 
Frequency 

Reporting Estimated 
Cost 

Operation Phase  

Vehicles 
accessing the 
site for 
maintenance or 
inspection 
purposes 

Negligible IESE 
9.10.3.2 

■ Establish and monitor compliance 
with defensive driving guideline 
(e.g. speed limits to reduce 
accidents and speed-related 
injuries); and 

■ The proposed grievance 
mechanism should be accessible 
for all villagers to report concerns 
associated with health and safety 

-Lien Lap JSC Monitor compliance 
with defensive driving 
guideline to reduce 
accients and speed-
related injuries 
particularly in 
mountainous area 

Grievance on project-
related road safety 
concerns 

-Daily Consolidat
ed in the 
semi-
aunnual 
monitoring 
environme
ntal report 

Part of 
operation 
cost 
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13.2.8.11 Social Impact Management 

Table 13.14 Social Impact Management 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Pre-Construction Phase and Construction Phase  
Land Acquisition 
Process; 
  
  
 

Economic 
Displacement 
Impact 
  
  
 

EPP 3.2.1 
  
  
  

Carry out procedures for land 
acquisition and change of land use 
purpose in compliance with land 
law; 

Lien Lap JSC; 
The local 
authorities 
  
  
  

Land acquisition 
process; the 
implementation 
of the 
Grievance 
Mechanism and 
CDP 
  
  
  

Prior the 
construction 
phase 
  
  
  

Comply with 
reporting 
requirements 
of local 
authorities 
  
  
  

Part of Pre-
constructio
n cost 

Coordinate with governmental 
functional units to conduct a 
detailed inventory of the status quo, 
prepare compensation and support 
plans to the affected people to 
minimize the impacts due to land 
and property acquisition of the 
people; 
Coordinate with the Land Fund 
Development Center of Huong Hoa 
District to make compensation and 
support to affected households 
fairly, publicly, and transparently 
before land acquisition for the 
Project’s construction as well as 
solve any grievances of the affected 
people regarding land acquisition  
In addition to direct compensation, 
the affected households also 
receive support if required, such as: 
stabilizing their livelihood and 
production, assistance in job 
recruitment. 

IESE 
10.2.5  
  
  
  

Conducted a Land Acquisition Audit 
(LAA) including a Full Replacement 
Cost Assessment to identify the 
gaps between the government-led 
process, the Project’s practice and 

 Lien Lap JSC 
 
The local 
authorities  
  

 Comply with 
the monitoring 
and evaluation 
framework 
proposed in the 

 Prior the 
construction 
phase / 
Construction 
Phase 

 Quarterly 
Environmental 
and Social 
Monitoring 
Report 

Part of Pre-
constructio
n cost/ 
constructio
n cost 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 673 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

ADB requirements on land 
acquisition and resettlement. 
Specific actions to minimize the 
gaps in providing appropriate 
compensation should be 
recommended and implemented, 
including monitoring the final CSR 
plans and land acquisition decisions 
to the construction of the remaining 
15 towers outside the Project’s 
boundaries of the 35kV overhead 
transmission line 

  
  
  

LAA, LREMDP 
and CDP during 
the 
implementation 
of these plans 
  
  
  
  

monitoring and 
periodical audit 
  
  
  
  

submitted to 
ADB 
  
A mid-
program and 
completion 
audit of 
livelihood 
restoration 
measures 
undertaken by 
third-party to 
determine if 
the livelihoods 
of displaced 
people are 
restored and 
sustained, and 
that no further 
interventions 
are 
considered 
necessary. 
  
  
  

Develop and implement a 
Livelihood Restoration Plan 
(LRP)   to support the economically 
displaced households in restoring 
their livelihoods at least equal to 
similar level of livelihood condition 
before land acquisition. The LRP 
should take the women, poor, and 
other vulnerable groups into 
account to ensure improvement of 
their standards of living to at least 
national minimum standards, they 
are not overlooked during Project 
implementation and left worse off. 
The document could be developed 
together with the EMDP into a 
comprehensive Livelihood 
Restoration and Ethnic Minority 
Development Plan (hereafter 
referred as LREMDP) to serve as a 
complete guidance for the Project 
Owner in terms of community 
development actions. The LREMDP 
includes gender analysis, gender 
responsive measures, and women-
led development programs The 
management plans should be ready 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

prior to ADB Management’s 
approval for this Project lending.  
An update or addendum to the 
LREMDP covering the land 
requirements for the 15 towers to 
be prepared, disclosed to affected 
people and submitted prior to land 
take. 
A Stakeholder Engagement Plan 
(SEP) was developed to ensure 
effective Project information 
disclosure and communication with 
affected households as well as 
relevant government stakeholder 
The SEP includes a  Grievance 
Mechanism to support the local 
authorities in receiving and 
addressing land acquisition-related 
grievances. The grievance 
mechanism should be disclosed to 
all affected communities so that 
they must be aware of the 
procedure, submission channels, 
and responsible person from the 
Project owner 
Assist the local community via a 
Community Development Plan 
(CDP) focusing on affected 
communities to ensure that local 
communities can benefit from the 
project. Potential gender responsive 
programs/projects, such as 
women’s economic development or 
gender equality and domestic 
violence, should be developed and 
implemented as part of the CDP. 
CDP will include community based 
development initiatives and 
programs to support the local 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

communities where the project is 
located. A CDP would be 
implemented throughout the Project 
life and through a CDP, the Project 
can listen to concerns of the local 
people and thus build a relationship 
between the Project and the 
surrounding communities. CDP is in 
the process of development to date. 
The suggested budget is under the 
Project Owner review to at least 
meet the needs of the local wider 
community. It is important that CDP 
budgets are committed on steady 
and multi-year timeframes, which 
reflects changing business needs 
and drivers for community 
development at various stages of 
the business or project cycle 

Disturbance to 
Agricultural 
Production 
(Contsruction 
and operation 
phases) 
   

Construction 
activities may 
cause soil 
erosion, water 
runoff would 
cause the 
accumulation 
of sediment 
that leads to 
the disruption 
of agricultural 
production 
around the 
Project’s 
facilities  
 

EPP 3.2.1 
 
  
  
  

Conduct land clearance and 
construction in the first survey 

Lien Lap JSC; 
EPC Contractor 
  
  
  
  

Implementation 
of proposed 
mitiagation 
measures 
  
  
  
  

Ongoing 
monitoring and 
periodical audit  
  
  
  
  

 Comply with 
reporting 
requirements 
of local 
authorities 
 
Quarterly 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB and 
semi-annual 
during 
operation 

Part of 
constructio
n cost Cover the construction area during 

heavy rainfall events 
Concrete the storm water drainage 
system 
In case of any damage happens, 
compensation would be paid to the 
affected people in cash (by the 
EPC) 
Prepare emergency response plan 
for flash flood events 

IESE 
10.3.4 
 

The Project Owner should provide 
and communicate detailed 
information about the Project’s plan 
and schedule particularly related to 

Lien Lap JSC; 
EPC/ O&M 
Contractor 
 

 Comply with 
the monitoring 
and evaluation 
framework 

Ongoing 
monitoring and 
periodical audit  
 

 Quarterly 
Environmental 
and Social 
Monitoring 

Part of 
constructio
n/ 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

land clearing and construction to 
the community with a special 
attention to farmers nearby the 
project locations. Gender and IP 
sensitive communication 
approaches should be taken into 
account. 

proposed in 
relevant 
management 
plans (i.e. SEP, 
spoil disposal 
management 
plan, soil and 
erosion 
management 
plan) during the 
implementation 
of these plans 
  
 

Report 
submitted to 
ADB and 
semi-annual 
during 
operation  
  
 

operation 
cost 

The Project’s plan and schedule 
particularly related to land clearing 
and construction should avoid the 
rainy season and paddy rice 
harvesting season (i.e. according to 
local authority and local community, 
the paddy rice harvesting season is 
from September to February of the 
next year) 
Establish a grievance mechanism 
that is understood by and 
accessible for all villagers. The 
mechanism will be simple, efficient, 
timely and consultative 
Should any incident occurs and 
causes damage to the surrounding 
agriculture production, ensure that 
such incident should be 
investigated to determine Project’s 
responsibilities and compensation 
amount if necessary. Standard for 
compensation will follow the 
Vietnamese civil law and based on 
negotiation between EPC and the 
land users. If related community 
grievance submit to the Project, it 
will be solved in accordance with 
the procedure described in SEP 
Project Owner will closely monitor 
the temporary impacts on land of 
villagers during construction 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Construction contractors must 
restore the soil to the quality as 
before being affected to return to 
the households. The Project will 
request construction contractors to 
prepare and implement the suitable 
construction methods to mitigate 
the impacts on land of villagers 
during construction of access roads 
Villagers can inform the Project 
Owner on the impacts to the phone 
numbers that are indicated in the 
provided booklet 
Compensation will be provided 
satisfactorily to the affected 
households 
Compensation for affected crops by 
temporary impact during 
construction must be = Yield of the 
crop per a m2   x   affected land 
area (m2)   x affected harvesting 
seasons (time period of impact)   x 
market cost of the crop for a kg. 
Yield of crop: Average yield of a 
harvesting season (kg) of recent 
three successive seasons 

Benefits to local 
communities,  
Local Economy 
in Particular 
Employment and 
Business 
(Construction 
and operation 
phases) 
 
 

Increase 
economic 
activity during 
construction; 
Increase 
business 
development 
and 
employment 
opportunities 
  

EPP 3.2.3 Facilitate employment for local 
workers (e.g. un-skilled workers) 

Lien Lap  JSC; 
EPC Contractor 

Implementation 
of proposed 
mitiagation 
measures 
  
 

Ongoing 
monitoring and 
periodical audit  
  
 

 Comply with 
reporting 
requirements 
of local 
authorities 
 
Quarterly 
Environmental 
and Social 
Monitoring 
Report 

Part of 
constructio
n/ 
operation 
cost 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

 submitted to 
ADB 

IESE 
10.6.3 
 

Encourage the contractors to hire 
local labour by provision of a clear 
stipulation/commitment of using 
local labour, particularly in regards 
of economically displaced 
households, in the EPC contract 
and instruct the EPC contractors to 
prioritise qualified local people as 
construction workers in accordance 
with the needs of the Project 

 Lien Lap  JSC; 
EPC Contractor 
  
 

 Comply with 
the monitoring 
and evaluation 
framework 
proposed in 
relevant 
management 
plans (i.e. SEP, 
Labor 
Management 
Plan, CDP, 
Local 
Procurement 
Plan) during the 
implementation 
of these plans 
  
 

 Ongoing 
monitoring and 
periodical audit  
 

 Quarterly 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB during 
construction 
phase and 
semi-annual 
during 
operation 
phase 
 
 

Part of 
constructio
n/ 
operation 
cost 

Communicate clear information 
about Project-related employment 
and business opportunities and 
prioritize local people wherever 
feasible. Such communication 
should be conducted at least three 
months before recruitment so that 
local people have enough time to 
prepare for the recruitment process 
(for example, by attending short 
training courses to improve their 
skills) 
During construction phase, the 
Project Owner and the EPC 
contractor should work closely with 
local government agencies, 
particularly in Tan Lien and Tan Lap 
commune to synchronize the 
Project’s needs in terms of local 
labour, as well as locals’ capacity 
Develop and implement a 
Community Development Plan 
(CDP) to invest in the community. 
Development of the CDP should 
take the potential benefits (such as 
tourism potentials, small business 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 679 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

opportunities) into account, utilize 
community’s resources and 
consider the coordination with other 
wind farm developers in the Huong 
Hoa district. Disclose and conduct 
the monitoring of the 
implementation of this plan. The 
CDP should also consider priority 
for the women and vulnerable 
groups 
At the end of construction phase, 
the Project Owner should consider 
to provide skill improvement training 
for those who will have worked for 
the Project in construction phase, 
so that they can be able to access 
to similar jobs in other projects in 
the country 
At the end of construction phase, 
the Project Owner should consider 
to provide skill improvement training 
for those who will have worked for 
the Project in construction phase, 
so that they can be able to access 
to similar jobs in other projects in 
the country 
Apply local procurement during 
construction and operation of the 
Project. In particular, the Project 
Owner should use local 
foods/products and local supply to 
enhance benefiting to the local 
communities 
Establish a clear grievance 
mechanism as mentioned in 
previous section 

Potential 
conflict in 

EPP  
  

Coordinating with local authorities 
and relevant agencies to organize 

Lien Lap JSC; 
EPC Contractor 

 Monitoring and 
audit are also 

 Comply with 
reporting 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

The influx of the 
construction 
workforce 
  
 

cultural 
practice and 
living style 
between 
migrant 
worker and 
local people, 
such as 
littering, 
gambling, 
transmission 
of 
communicable 
diseases, 
criminality 
issue and 
increase 
pressure on 
the local 
infrastructure 
and public 
services. 
- Impacts on 
right of local 
workers: 
potential 
employment 
of child or 
forced labour; 
lack of safety 
working 
environment, 
potential 
discriminatory 
practices to 
occur in the 
hiring 
process; risks 
of association 
with non-

  programs such as education and 
awareness raising for workers in 
terms of health and safety 
measures, and how to minimize or 
avoid conflict with local people 

  
  

required to be 
conducted in 
accordance to 
the schedule 
proposed in the 
SEP (including 
grievance) and 
CDP 
  
  

Ongoing 
monitoring and 
periodical audit  
  
  
  
  

requirements 
of local 
authorities 
 
Quarterly 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB 

Part of 
constructio
n cost 

Providing training to local people for 
them to be qualified to meet the 
recruitment requirements of the 
Project to increase local 
employment opportunities 
Coordinating with local authorities 
to manage temporary resident 
registration for migrant workers and 
to monitor social security in the area 
where migrant workers will be 
accommodated 

IESE 
10.5.4 
  
 

Establish a Local Recruitment 
Policy in the Labor Management 
Plan which commits a certain 
percentage of local recruitment (i.e. 
20% of labour force from the local), 
including women from local 
communities 

Lien Lap JSC; 
EPC Contractor 
  
 

 Comply with 
the monitoring 
and evaluation 
framework 
proposed in 
relevant 
management 
plans (i.e. Labor 
Management 
Plan, Workers 
Grievance 
Mechanism, 
WAMP, 
OHSMP, 
CHSMP) during 
the 
implementation 
of these plans 
  
 

  Ongoing 
monitoring and 
periodical audit  
 
Frequency and 
schedule for the 
monitoring and 
audits are as 
proposed in the 
SEP and 
internal-external 
Grievance 
mechanism 

Quarterly 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB  
 

Part of 
constructio
n cost 

Establish employment practices to 
check legal worker age in 
identification document upon 
recruitment to ensure no child 
labour or forced labour 
Establish employment practices that 
ensure workers are provided an 
easy to understand contract that 
specifies working hours, overtime 
hours, breaks, and holidays 
Establish employment practices that 
ensure workers are paid 
appropriately and in a timely 
manner, informed by national 
standards and industry benchmarks 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

compliance of 
contractors 
  
 

Establish safeguards if recruitment 
agents are utilised. This includes 
pre-screening of potential agents 
and establishment of appropriate 
contractual obligations with the 
agent to ensure appropriate 
oversight is in place (so that 
workers are not placed in debt) 
Develop Influx Management Plan 
integrated in the Labor 
Management Plan including specific 
gender sensitive measures such as 
training for workers on gender 
based violence, including sexual 
harassment of women and girls, 
exploitative sexual relations, and 
illicit sexual relations with minors 
from the local community, and 
commitment/policy to cooperate 
with law enforcement agencies 
investigating perpetrators of 
gender-based violence. 
Establish safeguards to avoid 
gender-based violence and sexual 
harassment in the work place 
Ensure the provision of 
occupational health and safety 
measures, including but not limited 
to: resting area and enough resting 
breaks during working hours, free 
PPEs, etc 
Establish a grievance mechanism 
for workers. This should include an 
option for grievances to be lodged 
anonymously. All workers, including 
those employed through the 
Project’s supply chain, should have 
access to a grievance mechanism 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

to ensure that their issues and 
concerns are identified and 
addressed. Contractors should be 
required to inform the Project about 
grievances raised. Disclose the 
grievance mechanism to workers 
and local people 
Collaborate with local/relevant 
authorities to organise educational 
or awareness-raising programs for 
local workers about their rights 
Register temporary residence for 
non-local workers to local 
authorities to ensure the 
management of Project’s related 
workforce; Regularly engage with 
local authorities relevant to crime 
(i.e. local police) or other social 
problems (e.g. village leaders) for 
prevention of issues and for 
mitigation purposes when issues 
arise 
conduct compulsory medical 
examinations (i.e. annual health 
check-ups) for Project workers, 
including contractors, as required 
by national regulations, to ensure 
they are fit for work and to monitor 
the prevalence of communicable 
diseases detected through annual 
medical check-ups 
develop Human Resource policies 
and procedures as well as Project 
Code of Conduct, and disseminate 
these to all workers including 
workers of contractors and ensuring 
their compliance. HR policies and 
procedures include commitment to 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

non-employment of child labor and 
forced labor, non-discrimination and 
equal opportunity, respect for 
freedom of association, and aspects 
pertaining to working conditions, 
retrenchment, and worker 
accommodation as required applied 
for all types of employees 
Ensure that the accommodation for 
immigrant workers meet the 
standards as guidance provided in 
the “Workers and Accommodation: 
Process and Standards” – a 
Guidance note by IFC and ERBD; 
Workers Accommodation 
Management Plan will be prepared 
with gender sensitive measures 
Strictly follow the Government’s 
instructions on COVID-19, including 
compulsory COVID-19 tests and 
quarantine for migrant workers, 
wearing of masks. The Project 
Owner should develop a COVID-19 
monitoring and response team, who 
are tasked with tracking 
developments in the project 
countries and provinces, developing 
protocols and procedures as 
appropriate in line with local 
Government and international 
requirements and guidelines 

Construction 
Activities : Land 
preparation and 
civil works, 
transmission 
line, laydown 
area and 
operation house 

Community, 
Health and 
Safety: Noise 
and dust, 
deterioriation 
of freshwater 
that lead to 
risk for 

EPP 3.2.3 
  

Apply existing controls for Dust, 
Noise impacts  

Lien Lap JSC; 
EPC Contractor 

Monitoring and 
audit will follow 
the 
recommendatio
ns made in the 
Air Quality 
Impact 
Assessment 

Ongoing 
monitoring and 
periodical audit  
 
  

 Comply with 
reporting 
requirements 
of local 
authorities 
 
Quarterly 
Environmental 

Part of 
constructio
n cost For traffic safety, plan for 

transportation, install metallic 
buoys, signs, signal lights and other 
auxiliary equipment for traffic 
guidance, regularly checking 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

construction; 
Waste and 
wastewater 
management 
from 
construction 
activities and 
from workers’ 
activities 
  
  
  
  
  
  
  
  
  

community 
health and  
safety; 
Traffic Safety 
(traffic 
congestion, 
additional 
strain on 
roadway, 
impacts on 
traffic safety in 
the area along 
the route 
  
  
  
  
  
  
  
  
  

vehicles before travelling, and 
promotion of local procurement to 
reduce transportation 

and Noise 
Impact 
Assessment 
  

and Social 
Monitoring 
Report 
submitted to 
ADB 
  

IESE 
10.4.4 
  
  
  
  
  
  
  

The Project Owner should: 
Together with EPC Contractor, 
develop a Traffic Management Plan 
for the construction phase. 
Procedure for responding to the 
traffic emergency should also be 
included in the plan 

Lien Lap JSC; 
EPC contractor 
  
  
  
  
  
  

Road condition 
along the 
transportation 
route during 
construction 
phase 
  
Comply with the 
monitoring and 
evaluation 
framework 
proposed in the 
Traffic 
Management 
Plan, OHSMP,  
and SEP. 
  
  
  
  
  

Ongoing 
monitoring and 
periodical audit 
  
  
  
  
  
  
  

Quarterly 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB 
  
  
  
  
  
  

Part of 
constructio
n cost 

Disclose and consult with the 
surroundings communities and 
public facility (school) on key 
Project traffic routes, timing of peak 
movements, type of vehicles and 
heavy equipment and provision of 
road safety awareness to the 
surrounding community, through 
corporation with the local police to 
ensure local residents be aware of 
increase in the level of 
transportation activities during the 
Project Construction. 
Disclose the proposed grievance 
mechanism so that it is accessible 
for all villagers to report concerns 
associated with health and safety. 
Where complaints on accidents or 
near misses are submitted the 
Project will undertake an immediate 
investigation 
Local communities should be 
familiarised with safety awareness 
and traffic management such as 
warning signs, limited speed and 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

notifications of the risks of traffic 
accidents. This measure will need 
to be incorporated into the SEP 
improve the road to ensure 
conditions meet the standard 
required for construction vehicle 
use where road conditions are poor 
as a result of Project activities. 
All new drivers (including 
contractors for construction material 
transportation) must be licensed 
with good experience, and should 
be required to undergo safety 
training 
Flagmen should operate at the 
junction between the main roads 
and the access road to coordinate 
the trucks entering and exiting 
Speed limits should be enforced for 
all Project vehicles 

Operation Phase 
 
General 
Disturbance on 
Local 
Community 
  
  
  
  
  
  
  

 Visual impact 
to local 
community; 
shadow flicker 
impact; 
• Noise from 
the operation 
of turbines, 
substation 
and 
transformers 
of the Project; 

EPP 3.2.3 
  
  
  

Planting trees to create green 
space to increase the aesthetics of 
the Project 

Lien Lap JSC 
  
  
  

Monitoring and 
audit are also 
required to be 
conducted in 
accordance to 
the schedule 
proposed for 
Noise Impact 
Assessment, 
Visual Impact 
Assessment 
and Shadow 

Ongoing 
monitoring and 
periodical audit 
  
  
  

 Comply with 
reporting 
requirements 
of local 
authorities 
 
Semi-annual 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB 

Part of 
operation 
cost 

The reflected rays from the turbine 
blades generated by the reflection, 
can be minimized by optimizing the 
smoothness of the rotor surface as 
well as coating with less reflective 
material 
Choosing the most advanced wind 
turbine available, the design is 
compact and compact, reducing the 
project's visual impact 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

• Risk from 
blade throw. 
  
  
  
  
  
  
  

In order to harmonize with the 
general landscape of the area, wind 
turbine pillars are often painted light 
grey to create a comfortable, 
pleasant and gentle environment for 
people living around or near the 
wind turbine columns. The distance 
of each turbine is 300 - 320m to 
avoid causing visual disturbances 

Flicker Impact 
Assessmen 
  
  
  

  
  
  

IESE 
10.7.4 
  
  
  

Basic skill requirements for 
operation phase should be 
announced at least six months in 
advance so that local people can 
have appropriate training orientation 
for themselves 

 Lien Lap JSC 
  
  
  

 Comply with 
the monitoring 
and evaluation 
framework 
proposed in the 
Labor 
Management 
Plan, Local 
Procurement 
Plan, CDP, and 
SEP. 
 
  
  
  

 Ongoing 
monitoring and 
periodical audit 
 
  
  
  

 Semi-annual 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB 
 
  
  
  

Part of 
operation 
cost 

Local procurement should be 
promoted during operation of the 
Project. In particular, the Project 
should use local foods/products and 
local supply to enhance benefits to 
the local communities 
Continue implementing the CDP 
throughout the Operation Phase to 
continue its support of local people 
by improving their socio-economic 
conditions 
Continue implementing the SEP 
including the grievance mechanism 
throughout the Project’s operations 

Project’s life cycle 
Gender 
 
(Construction 
and operation 
phases) 
  
  

Affect to 
women in 
term of 
income 
generation, 
women's 
participation in 

IESE 
10.9.4 
  
  
  
  

Ensure that the Project’s social 
management plans including SEP, 
LREMDP will include gender 
mainstreaming measures to ensure 
women’s participation and benefits 
from all of the Project’s activities. 
This will include but not limited to: 

Lien Lap JSC 
EPC/ O&M 
Contractor 
  
  
  
  

Comply with the 
monitoring 
mechanism 
proposed in the 
SEP, LAA, 
LREMDP, 
CHSMP, and 

 Ongoing 
monitoring and 
periodical audit 
  
  
  
  

Semi-annual 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB and 

Part of 
operation/ 
constructio
n cost 
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Activity/Aspect Potential 
Impact 

Source 
Document 

Mitigation Measure/ 
Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

  
  

public 
meeting, 
education 
  
  
  
  

- Create job opportunities and 
adequate trainings for women to 
increase their income, particularly 
for poor ethnic minority women; 
- Include measures to encourage 
women’s participation in community 
activities, Project’s information 
disclosure. 

CDP during the 
implementation 
of these plans 
  
  
  
  

quarterly 
during 
construction 
  
 A mid-
program and 
completion 
audit of 
livelihood 
restoration 
measures 
undertaken by 
third-party to 
determine if 
the livelihoods 
of displaced 
people are 
restored and 
sustained, and 
that no further 
interventions 
are 
considered 
necessary. 
 
  
  

Ensure gender responsive social 
protection for the labour force 
during the project implementation 
and maintenance HIV/AIDS, 
sexually transmitted infections 
(STIs), and other communicable 
diseases 
Contractors are recommended to 
utilize local work labours giving 
preference to women labourers     in 
both skilled and unskilled types of 
labour. For unskilled types of 
labour, it should be ensured that 
they are equally paid with men on 
time and days. Gender responsive 
social protection for the labor force 
should implemented by the Project, 
including awareness raising on and 
programming responding to the 
risks of gender based violence 
Ensure that occupational safety of 
women labourers are taken care of 
by contractors 
Ensure that women are well 
informed and have full access to the 
Community Grievance Mechanism 
Implement the Gender Action Plan 
(GAP) agreed with ADB 

Lien Lap JSC Meet the targets 
and indicators 
provided in the 
GAP 

 Ongoing 
monitoring and 
periodical audit 
 

Reporting as 
per GAP and 
Development 
Effectiveness 

Part of 
operation 
cost 
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Enhancement measures 

Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Monitoring 
Report 
submitted to 
ADB 

Indigenous 
Peoples 
  
(Construction 
and operation 
phases) 
  
 

- Loss of 
livelihood 
and/or income 
from the land-
based 
livelihood 
- 
Social/cultural 
conflicts 
among the 
community 
- Potential 
impacts on 
cultural 
heritage (the 
Scared 
Forest) if any 
future 
activities of 
the Project 
affects those 
areas 
 - Project’s 
impacts on 
health, safety 
and security 
due to labor 
influx and 
activities 
during 
construction 
 

IESE 
10.8.4 
   

Establish a Stakeholder 
Engagement Plan during 
construction and operations. The 
SEP should include an Informed 
Consultation and Participation 
process for the Indigenous People 

Lien Lap JSC 
 EPC/ O&M 
Contractor 
 

Comply with the 
monitoring 
mechanism 
proposed in the 
SEP, LAA, 
LREMDP,  
CDP, Chance 
Find Procedure 
during the 
implementation 
of these plans/ 
procedure 
  

 Ongoing 
monitoring and 
periodical audit 
   

Semi-annual 
Environmental 
and Social 
Monitoring 
Report 
submitted to 
ADB and 
quarterly 
during 
condtruction 
  
A mid-
program and 
completion 
audit of 
livelihood 
restoration 
measures 
undertaken by 
third-party to 
determine if 
the livelihoods 
of displaced 
people are 
restored and 
sustained, and 
that no further 
interventions 
are 
considered 
necessary. 
  

Part of 
operation/ 
constructio
n cost 

Develop an Ethnic Minority 
Development Plan (EMDP) based 
on the results of socio-economic 
baseline survey and consultations 
with relevant local authorities and 
communities. The EMDP should 
propose development programs 
that aid the avoidance and 
minimization of negative impacts on 
IPs, ensure social and economic 
benefits to IPs in a culturally 
appropriate and gender responsive 
manner; and strengthen the social, 
legal and technical capabilities of 
IPs to enable them to represent the 
affected IPs more effectively. The 
document could be developed 
together with the LRP into a 
comprehensive Livelihood 
Restoration and Ethnic Minority 
Development Plan (hereafter 
referred as LREMDP) to serve as a 
complete guidance for the Project 
Owner in terms of community 
development actions. The 
management plans should be ready 
prior to ADB Management’s 
approval for this Project lending 
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Parameter 

Monitoring 
Frequency  

Reporting Estimated 
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Provide and communicate detailed 
information about the Project’s plan 
and schedule particularly related to 
land clearing and construction to 
the community with a special 
attention to farmers nearby the 
project locations 
Establish a grievance mechanism 
that is understood by and 
accessible for all villagers. The 
mechanism will be simple, efficient 
and timely and fully consultative. It 
should be disclosed in a culturally 
appropriate manner, with local 
language and easy to access 
Review all public consultation 
process to ensure: 
- the continued access to natural 
resources independent of Project’s 
land purchasing; 
- the provision of access, usage, 
and transit on land that the Project 
is developing on (i.e. access and 
use of land within the Project’s 
footprint), subject to overriding 
health, safety, and security 
considerations to the Affected 
Communities of Indigenous Peoples 
It is recommended that once the 
IESE has been finalised, it should 
be publicly disclosed to local 
authorities and community, with the 
participation of Indigenous Peoples. 
The public disclosure should be in a 
form that allow two-way 
communication approach (i.e. public 
meeting, etc.) and in a culturally 
appropriate manner and 
understandable form for local 
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Monitoring 
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people (non-technical languages). 
Provide assistance of local 
language that more familiar with IP 
context/understanding 
In case of any future impacts to 
cultural heritages of Van Kieu 
people (i.e. the Sacred Forest), the 
Project Owner is required to 
conduct subsequent consultation 
with Affected Communities of 
Indigenous Peoples to have a “good 
faith” negotiation have a mutual 
agreement on the compensation or 
additional support. The “good faith” 
negotiation should also be 
discussed during the public 
disclosure of IESE or subsequently, 
when possible 
A Chance Find Procedure should 
be developed for the pre-
construction and construction 
phase, given that the Project is 
located nearby the IP’s location with 
probably physical cultural heritage 
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13.2.8.12 Unplanned Event Management 

Table 13.15 Unplanned Event Management 

Activity/Aspect Potential Impact Source 
Document 

Mitigation Measures Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Pre-Construction and Construction phase 

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

 Communities – 
Based on the liquid 
fuel storage volumes 
the potential exists for 
exposure to 
contaminated water 
or soil and resulting in 
long-term effects on 
surrounding 
communities utilising 
groundwater 
resources if a spill 
was not being 
contained. 

EPP  3.2.6 NA Lien Lap JSC; 
EPC 
Contractor 

  

- monitoring 
the 
implementation 
of all proposed 
mitigation 
measures 
specified in 
Emergency 
Preparedness 
and Response 
Plan; 

- inspection of 
any secondary 
containment of 
oil/chemical on 
site and 
ensure good 
maintenance 
procedures to 
minimize small 
leaks and spills 

Monthly 

 

 

 

 

 

 

 

Daily 

 

 

Quarterly 
Environmental 
Monitoring 
Report 

Part of 
constructio
n cost 

- IESE 
11.3.1.1 

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). 

The Project will implement the 
SEP and a robust stakeholder 
engagement programme on 
emergency response. 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measures Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

Engagement on emergency 
response will provide regular 
information on safety drills and 
guidance to residents in the 
event of an unplanned event. 

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

Prepare Emergency 
Preparedness and Response 
Plan. 

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

Road traffic 
transporting 
personnel or 
materials involved 
in a collision   

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 

EPP 3.2.6  N/A ■ -Lien Lap 
JSC;  

■ EPC 
Contractor 

 

- monitoring 
the 
implementation 
of all proposed 
mitigation 
measures 
specified in the 
Traffic 
Management 
Plan (TMP); 

-Monthly 

 

 

 

 

 

 

Monthly 

Quarterly 
Environmental 
Monitoring 
Report 

IESE 
11.3.1.2 

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

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

■ Schedule construction 
deliveries and employee shift 
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Activity/Aspect Potential Impact Source 
Document 

Mitigation Measures Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

access to these 
services for local 
residents.  

changes to minimise traffic 
congestion and delay; 

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

■ Upgrade the access road to 
the Project site; 

- road 
condition 
monitoring 

 

 

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 

Prepare Emergency 
Preparedness and Response 
Plan. 

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

Fire and Explosion Communities – Based 
on the liquid fuel 
storage volumes the 
potential exists for 

EPP 3.2.6 

  

The electricity technician will 
handle the job related 
connecting electricity to the 
project area. 

■ Lien Lap 
JSC; 

A monthly 
audit program 
shall be 
established to 

 Monthly Quarterly 
Environmental 
Monitoring 
Report  
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Activity/Aspect Potential Impact Source 
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Monitoring 
Frequency  

Reporting Estimated 
Cost 

exposure to ignite 
due to malfunctioned 
equipment and 
resulting in potentially 
severe injuries to 
employees and 
spread to nearby 
communities’ 
members. 

 

Equip the construction site with 
sufficient firefighting equipment 
such as sand, liquid CO2 and 
provide Fire Protection 
regulations boards at the site. 

■ EPC 
Contractor 

 

check the 
implementation 
of emergency 
response and 
evacuation 
plan, staff 
training, 
equipment 
inspection, and 
firefighting 
drills 

  

Conduct firefighting training to 
the emergency support team, 
contractors and workers on site 
and camping areas 

Prepare the Fire prevention and 
Fighting Plan that ensure 
compliance with Decree No. 
79/2014/ND-CP guiding the Law 
on Fire Prevention and Fighting 

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-

Establish and supervise workers 
to follow electricity safety 
regulations. 

Check and maintain periodically 
machine. 

Immediately report to line 
manager if any fire occur and 
use fire extinguisher to fight fire. 

Install signs to show flammable 
area and no smoking areas. 

IESE 
11.3.1.3 

Contact relevant authority 
bodies and conduct the UXO 
clearance. 

■ Lien Lap 
JSC; 

  
Quarterly 
Environmental 
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threatening of local 
community.  

 Install firefighting equipment, 
especially at area with high risks 
of fire and explosion, such as 
warehouse of chemical and 
transformer stations. 

■ EPC 
Contractor 

Monitoring 
Report 

Store flammable materials away 
from ignition sources ans 
oxidising materials. 

Conduct regular inspections and 
maintenance to elimate potential 
risks 

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. 

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 
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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 

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

Commissioning and Operation phase 

Small scale spill 
from activities on-
site 

   

Communities – Based 
on the liquid fuel 
storage volumes the 
potential exists for 
exposure to 
contaminated water 
or soil and resulting in 
long-term effects on 

EPP 3.2.6 N/A Lien Lap JSC; 

O&M 
Contractor 

- monitoring 
the 
implementation 
of all proposed 
mitigation 
measures 
specified in 
Emergency 

- Monthly  

 

 

 

 

 

Semi- Annual 
Environmental 
Monitoring 
Report 

Part of 
operation 
cosr 
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surrounding 
communities utilising 
groundwater 
resources if a spill is 
not contained. 

Preparedness 
and Response 
Plan; 

- inspection of 
any secondary 
containment of 
oil/chemical on 
site and 
ensure good 
maintenance 
procedures to 
minimize small 
leaks and spills 

 

 

 

 

-Daily 

 
Environment – Based 
on the liquid fuel 
storage volumes 
potential for loss of 
containment of 
oil/chemicals into 
ground of surrounding 
area, including 
nearby surface water 
resources resulting in 
localised, potentially 
long-term, 
degradation.  

IESE 
11.3.2.1 

  

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). 

Lien Lap JSC 

  

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

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 



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 698 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential Impact Source 
Document 

Mitigation Measures Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

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. 

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

Fire and explosion 

   

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 

EPP 3.2.6 Install lightning protection 
systems for turbines and 
transformer stations. 

 Lien Lap JSC; 

O&M 
Contractor    

- A monthly 
audit program 
shall be 
established to 
check the 
implementation 
of emergency 
response and 
evacuation 
plan, staff 
training, 
equipment 
inspection, and 
firefighting 
drills. 

 
Semi- Annual 
Environmental 
Monitoring 
Report  

Establish fire protection team. 
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communities, or in the 
worst-case fatalities. 

  

 

 

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.  

IESE 
11.3.2.22 

  

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

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

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

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. 

Blade ejection 
failure 

  

Communities – Blade 
ejection failure could 
result in rapid spread 

EPP 3.2.6 N/A Lien Lap JSC; 

O&M 
Contractor 

- An audit 
program shall 
be established 

- Quarterly 

 

  Semi- Annual 
Environmental 
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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. 

to check the 
implementation 
of regular 
technical 
inspection of 
the WTGs and 
blades’ safety 

Monitoring 
Report 

  

Environment – As 
above with local flora 
and fauna. 

  

IESE 
11.3.2.3 

 

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. 

    

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

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

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

Develop an Emergency 
Response Plan and Emergency 
Management Plan and monitor 
contractors to ensure consistent 
implementation. 

Implement an Emergency 
Response Plan and Emergency 
Management Plan and monitor 
contractors to ensure consistent 
implementation. 

Shut down the turbine No. 6 
during coffee harvesting of the 
receptor 1969. 

Accidental 
transmission line 
snapping and 
tower 
swaying/collapsing 

   

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. 

   

EPP 3.2.6 N/A Lien Lap JSC; 
O&M 
Contractor 

   

-- An audit 
program shall 
be established 
to check the 
implementation 
of regular 
technical 
inspection of 
the 
transmission 
lines and 
transmission 
pylons’ safety 

- Quarterly Semi- Annual 
Environmental 
Monitoring 
Report   

IESE 
11.3.2.4 

   

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. 

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



 
 

 
www.erm.com  Version: Final 14 May 2021          Page 702 
Project No.: 0552758 Client: Power Construction JSC No. 1 

INITIAL ENVIRONMENTAL AND SOCIAL EXAMINATION REPORT 
Lien Lap Wind Power Project, Huong Hoa District, Quang Tri Province 

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

Activity/Aspect Potential Impact Source 
Document 

Mitigation Measures Responsibility Monitoring 
Parameter 

Monitoring 
Frequency  

Reporting Estimated 
Cost 

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

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

Develop an Emergency 
Response Plan and Emergency 
Management Plan and monitor 
contractors to ensure consistent 
implementation. 

Implement an Emergency 
Response Plan and Emergency 
Management Plan and monitor 
contractors to ensure consistent 
implementation. 

Natural Hazard 
(Flood and 
Landslide) 

   

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 may 
affects to substation 
and power 

EIA 3.2.6 

   

Design and construct facilities 
that are withstand strong winds. 

Lien Lap JSC; 
O&M 
Contractor 

  

- -  Semi- Annual 
Environmental 
Monitoring 
Report 
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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. 

   

The turbines are built to avoid 
landslides that damage the 
foundation. 

110 kV line foundation pillar will 
be built with trench stone 
embankment and drainage 
system to avoid storm water 
overflow, causing landslide of 
the project. 

Before storms and floods occur, 
the company will promptly notify 
and have a plan to respond to 
the incident. 

Prepare forces, facilities and 
equipment to coordinate and 
respond to overcome before and 
after the incident. 

When a flash flood incident 
occurs, company leaders need 
to evacuate workers from the 
dangerous area, use the 
equipment and on-site 
manpower to control the 
incident. Notify the local 
authorities for flood and storm 
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prevention and search and 
rescue for timely rescue. 

IESE 
11.3.2.5 

 

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

Lien Lap JSC   Semi- Annual 
Environmental 
Monitoring 
Report  

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

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

Install warning system, signal 
boards, flood prevention 
systems. 

Develop an Emergency 
Preparedness and Response 
Plan and monitor contractors to 
ensure consistent 
implementation. 

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