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6.10.5 Impact Assessment Summary Assessment  

Impacts to terrestrial ecology fauna are predicted to be moderate.  Habitat modification is considered 
to have a low impact on terrestrial fauna, and although bird and bat collisions are anticipated, it is 
predicted that the resultant impact on populations will be low.   

6.10.6 Impacts Inventory 

FAUN02 Species displacement due to lost habitats during land clearing 
Activity : Whole Of Project - Overall Construction Management 

Description : Construction phase will involve the clearing of particularly large areas, especially the 
laydown areas around the WTG sites. No unique or special habitat will be cleared 
compared to the wider area. 

Mitigation : Site revegetation and restoration plans; 

 Fauna Management Plan 

Monitoring : Environmental incident reporting. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Slight Unlikely Negligible 

FAUN03 Interruption to fauna movements by roads and corridors 
Activity : Whole Of Project - Overall Construction Management 

Description : The establishment of new road corridors has the potential to interfere with fauna 
movements through the area; either by blocking egress, or exposing some species to the 
dangers of death and injury. 

Mitigation : Specific mitigation is not considered necessary, since the area represents highly 
disturbed habitat.  However the situation will be monitored, and if a particular trend 
appears to emerge then response plans may be considered.  Driver training will include 
awareness of fauna crossing the road, or the possibility of cold-blooded species sunning 
themselves in the road corridor. 

Monitoring : Any fauna strikes will need to be recorded as environmental incidents. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Slight Medium Likelihood Negligible Slight Low Likelihood Negligible 

 

Operation Phase 
 FAUN01 Bird and Bat Strikes 
 Activity: Whole Of Project - Power Generation 
 Description: Operation of the wind turbines will interact with avian species, typically wind turbines will  
 be rotating to a height as low as 20 m from the ground.  The rotors will sweep an area of  
 approximately 10,207 m² and as high as 12 RPM, with tip speeds of up to 75 m/s.   
 Mitigation: There will be an ongoing adaptive management plan. 
 The project environmental officer will make a daily inspection around the base of each  
 turbine for animal species carcass.  If statistical trends indicate a particular species is at risk  
 the adaptive management plan will consider that species specifically.  It may be necessary  
 to commission further studies for specific species to investigate the particular reason for  
 egress through the project area and if there are specific responses which could be  
 implemented to minimise the risk. 
 Monitoring: Daily inspection for carcasses and a mortality log by species. 
 Monthly review of statistical data and reporting. 
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 Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
 Medium High Likelihood-Inevitable Moderate Medium High Likelihood-Inevitable 
Moderate 
 

It should be noted that the mitigation strategies in this case are primarily monitoring strategies, and that 
if necessary further mitigation will be achieved during the operational phase by adaptive management 
to the prevailing situation with respect to species, timing et cetera. 

6.11 Aquatic Ecology 
6.11.1 Overview 

The Project site is located within two main watersheds, namely Karajae and Kariango Watershed with 
a total coverage area of 608 km2. The characteristic of these rivers and their tributaries have been 
defined by visual observation during the field survey. The results of the stream’s characteristics are 
discussed in Table 5-13. Freshwater aquatic ecology surveys were also undertaken during wet and dry 
seasons to gather information on the aquatic biota of the study area. These results are reported in 
Table 5-33 to Table 5-39.   

Direct and indirect adverse impacts on aquatic ecology are expected from the construction activities of 
the wind farm. Damage of habitat due to siltation of river, deterioration of water quality due to the 
contaminated surface runoff from the Project site and smothering of eggs and clogging up of gravel 
substrate that is utilized for spawning purposes all can resulting in the reduction of fish and plankton 
populations in the river although the impacts are mainly temporary in nature. 

6.11.1.1 Construction Phase 
Construction of access road and WTGs will involve land clearing, excavation, earthworks, and civil 
works for WTGs site, haul road, and temporary lay down area. The potential for the generation of 
suspended sediments has been discussed elsewhere, as have their mitigation strategies. If it were to 
occur, increased segmentation represents one of the most important and pervasive anthropogenic 
impacts on aquatic ecosystems globally. The mineralogy and particle size of sediments and the 
availability of nutrients influence both the scale and nature of impacts to aquatic ecology (Donohue, 
2009). The absorption and scattering of light by suspended particles reduces the compensation depth, 
below which light intensity is insufficient to sustain photosynthesis, thus diminishing the volume of water 
supporting primary production (Whalen, 2006).  The quality of the aquatic and riparian ecosystems is 
one of the indicators for the success of the interception and mitigation strategies reported in the water 
and waste water sections, impacts to these ecosystems are secondary impacts resulting from the 
degradation of water quality. 

6.11.1.2 Wind Farm Operation 
Operation of the haul road, and activities around the transmission lines have potential to abrade 
surfaces and generate particles which are amenable to both wind and water erosion.  Linear drainage 
of the haul road will be released to the natural vegetation areas which surround it.  These grassy areas 
have the ability to attenuate sediments and ensure that by the time they reach the permanent stream 
at least a kilometre away sediment levels will not exceed the existing natural levels that occur in such 
rain events. 

6.11.1.3 Sensitive Receptors 
The sensitive receptors of potential aquatic ecology impacts due to the Project are aquatic biota in 
Pabbaresang and Lapade River, of which the biotic indicators are phytoplankton, zooplankton, and 
benthos. Surface water degradation will affect those biotic indicators as they utilize nutrients and organic 
content in water. Any disturbance to the habitat will affect them as they are the lowest trophic level, and 
gradually will affect higher trophic of food chain, such as fish. Monitoring programs will be put in place 
to assess the ongoing viability of these aquatic ecosystems, and compare them to the existing baselines 
which have been measured and established. 
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The fish data was gathered by direct observation and interviews with the local community. None of them 
is categorized into protected species as per Government Regulation No.7/199. Nine fish species were 
recorded at the study area based on direct observations and interviews with local community as 
described in Table 5-39. It is believed that these streams and tributaries within are not important habitat 
for the endemic fishes of Sulawesi. The impacts on the aquatic ecosystems are expected to be minor. 

6.11.2 Impacts Inventory 

Construction Phase 
AQUA01 Damage to aquatic ecosystems and riparian habitats during construction 
Activity : Whole Of Project - Overall Construction Management 

Description : Migration of settlements during construction phase has the potential to affect aquatic 
ecosystems and riparian habitats. 

Mitigation : The project will apply an erosion and sediment control plan which will minimise the 
mobilisation of sediments in run-off.  The area is prone to the generation of highly mobile 
surface dust through dry periods, and there is a significant amount of natural sediment 
mobilisation, particularly in first flush events.  Most of the ephemeral streams and 
pathways to the waterways pass through grasslands and fields which naturally attenuate 
sediments.  It is not expected that with appropriate erosion and sediment control in place, 
that the project will represent any significant increase over natural levels of sediment 
mobilisation. 

Monitoring : Water quality monitoring program. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Slight Medium Likelihood Negligible 

Operation Phase 
AQUA02 Impacts to aquatic ecosystems during the plant operation 
Activity : Whole Of Project - Power Generation 

Description : The project in operation does not entail any major sources of pollutant discharges and 
the sanitary wastes will be contained and stored in the permanent septic system. The 
impacts on aquatic ecology during operational phase are, therefore, expected to be 
minor. 

Mitigation : Regular maintenance of the permanent septic system. 

Monitoring : Surface water quality monitoring program. 

 Septic tank discharge monitoring program. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Slight Medium Likelihood Negligible 

 

6.12 Marine Ecology 
6.12.1 Overview 

WTG components will be delivered by sea to the port of Pare Pare, they will utilise existing port facilities, 
with some minor modifications and civil works to the wharf to enable movement of the long wide loads 
associated with the transporters.  The harbour area in Parepare is a highly disturbed environment when 
berthed at the wharf, or standing off the vessels will use existing port facilities and there will be no 
change to any existing environmental condition. 
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6.12.1.1 Construction Phase 
The civil works of the wharf require the installation of a suspended concrete slab between the shoreside 
deck and the wharf deck (Figure 6-7).  The construction technique is yet to be finalised and will either 
be poured in place or installation of a precast slab.  In either case there will be no civil works in water 
and the only activity in water may be the installation of scaffolding support, which is not expected to 
generate any appreciable levels of sediment.   

 

 
Figure 6-7 Installation of Civil Works for Wharf Modification 

6.12.2 Mitigation Strategy 

Modification design will not require the installation of any peers or piles in the water.  Wherever possible 
scaffolding will be slung from the existing wharf, in the event that it needs to be supported, this will only 
require the lowering of a support stand which will not generate any sediment. In the event that the slab 
is poured in place, capture slings will be slung underneath the pouring activity to intercept any accidental 
spills prior to entry to the water. 

MAR01 Potential impact on marine ecosystems due to civil works at Parepare port 
Activity : Whole Of Project - Power Generation 

Description : Civil works will be undertaken on the wharf at Parepare Harbour this will involve the 
installation of a suspended concrete slab.  The works will take place in a very busy area 
of the port currently used for passenger and cargo unloading.  These waters are highly 
disturbed and heavily polluted with trash, receptor sensitivity is considered to be very low. 

Mitigation : Design: slab will be totally suspended not requiring any peers or piles in the water; 
Construction:  it may be required to carefully lower scaffolding support into the water, 
however inasmuch as possible scaffolding will be slung from the existing wharf 
infrastructure. 
Construction:  if the slab is poured in place capture slings will be slung underneath the 
formwork to capture any spills. 

Monitoring : not required. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Negligible Slight Medium Likelihood Negligible 
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6.13 Ecosystem Services 
6.13.1 Ecosystem Dependence and Potential Impact 

Ecosystem services are defined as “the benefits provided by ecosystems to humans” (FAO).  There are 
a number of cultivated agricultural activities taking place in the project area, and although some parts 
of the site have a nominated forestry designation there are limited dependences on ecosystem services 
in the project site. 

Cattle farmers in the area allow cattle to graze around the hills within their properties (Figure 6-8), 
grazing on the available grass.  The cycle of nutrient recovery from cow manure, and growth of grass 
is all allowed to occur naturally, and relies upon ecosystem support service.  Sidrap Regency statistics 
suggest that there are approximately 14,000 cattle grazing in the hills, it is difficult to determine their 
density, but reasonable to assume that of the order of 1000 cattle may be in the specific area of the 
project. 

The project is not expected to have any permanent impact on ecosystem services.  Once constructed, 
the turbines will not impede or have any effect upon the natural cycle of grass production and grazing 
for the cattle.  The footprints of the towers will not represent any significant loss of grazing area, and 
cattle will be free to graze in areas where they currently do so.  There will however be the temporary 
loss of approximately 2 ha adjacent to each tower for laydown area during the construction phase.  
During that period also, there will be an exclusion area maintained around the construction activities to 
avoid injuries to personnel or livestock.  Therefore through the construction phase there will be some 
loss of grazing areas which will lead to a very small increase in livestock densities elsewhere.  It is 
anticipated that given the area of the laydown areas, and the overall area of grazing land, that there will 
be enough assimilative capacity for what will be limited to probably one season. 

 

 
Figure 6-8 Free Ranging Cattle in the Study Area 
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6.13.2 Mitigation 

Mitigation for this impact will be provided by the revegetation plan included in the construction civil 
works.  As quickly as possible following the use of the laydown areas, they will be re-seeded and 
irrigated to restore the area to as good or better than its original condition.  Mitigation strategies for 
vehicle washed down and restriction of the mobility of exotic species will prevent weed growth that could 
have the possibility of interfering with the ecosystem service. 
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6.13.3 Impacts Inventory 

Construction Phase 
BSRV01 Potential Loss or alteration of ecosystem services to the local communities 
Activity : Whole Of Project - Overall Construction Management 

Description : Use of land by the project has the potential to either remove or impede access to 
ecosystem services of the site.  In this case, the turbines will not impede or have any 
effect upon the natural cycle of grass production and grazing for the cattle.  

Mitigation : It is understood that all subsistence and economic benefit derived from the site would be 
classified as purposeful plantation activity, and not necessarily ecosystem services. 

 Currently there are a substantial number of cattle who roam the area, the growth of grass 
on these hills is a natural cycle of breakdown of manure and nutrient replenishment.  
Project design and land acquisition strategies have been optimised around avoiding 
impacts to grazing activities.  An additional water source will be provided to support stock, 
grievance mechanisms and other communication strategies are in place to interact with 
the farmers and detect any adverse impacts.  As a fallback compensation mechanisms 
are in place. 

Monitoring : Community feedback. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Slight Medium Likelihood Negligible Slight Unlikely Negligible 

 

6.14 Waste Management 
6.14.1 Overview 

Waste under this section refers to municipal solid waste and hazardous waste generated during project 
activity. 

Improper waste management and handling may pose potential risk to the environment and human 
health. Furthermore, the release of leachates into environment might occur due to improper waste 
management of either hazardous or non-hazardous waste (US EPA, 2002). 

A waste management plan will be established to manage the various streams of project waste. In 
principle, waste will be follow a waste management hierarchy of prevention, reduction, reuse, recovery, 
recycling and finally disposal (IFC EHS guidelines, 2012). Prevention or reduction of waste will be 
applied at the point of generation by practicing good housekeeping and selecting durable and high 
quality material. In addition, to support waste recycle measure third party will be engaged to collect 
recyclables material generated from the project activity. Non-recyclables waste will be stored 
appropriately in temporary waste storage prior to the collection by appointed party for further treatment 
and/or disposal. 

6.14.2 Non-hazardous Solid Waste 

The most prevalent waste during the pre-construction phase is vegetation waste which originates from 
land clearing activity. Typical types of vegetation wastes include grass clippings, branches, leaves, 
wood waste, bushes and shrubs, etc. Taking into consideration of waste management hierarchy, 
vegetation wastes will be reused for landscaping purpose. Grass clippings, leaves, bushes and shrubs 
will be shredded and decomposed to produce useful natural soil fertilizer. Shredded branches and wood 
waste will be used as mulch, while remaining viable timber will be collected to be given to third party for 
further utilization. 

During construction phase site formation excavation, filing and concreting will result in waste of 
excavated material, concrete material, and general refuse. Excavated material will be segregated from 
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other waste to prevent contamination. Some materials will be stored on-site to be reuse as filling 
materials.  

General refuse during the construction will comprise a wide variety of waste from various sources, e.g. 
site office activities, kitchen refuse, packaging of equipment and construction materials, maintenance 
of plants and equipment, etc.  The Environmental Protection Department Hongkong estimated the 
general refuse generation rate of 0.65 kg per worker per day for construction activities (Environmental 
Protection Department, Hongkong). Taking into account 250 workers will involve in construction work, 
thus general refuse to be generated is expected be about 163 kg per day. General refuse will be stored 
on-site and to be subsequently collected by the third party for further recycling or transported to the 
landfill. 

Design, construction, maintenance and operation of temporary municipal waste storage will be 
complied with national and international standard. Treatment and final disposal of municipal solid waste 
will be carried out off-site to the landfill by an authorized third party.  It is therefore waste impact on 
environment and human health can be minimized. 

6.14.3 Hazardous and Toxic (B3) Solid Waste 

“B3 waste” or “hazardous and toxic waste” is defined as any waste containing dangerous and/or toxic 
material, which due to its nature, concentration, or amount which could damage or pollute the living 
environment or endanger the health of human beings. B3 waste includes raw materials that are 
hazardous and toxic by nature that are not used because they are damaged (e.g., expired, off-
specification), or are remnants of packaging, spills or processing.  

During construction phase, the hazardous waste is generated from heavy vehicle maintenance activity. 
During wind turbine operation, the hazardous waste is only generated from operation from turbine 
activity; such used oil or spent lubrication fluids from transformer.  

6.14.4 Waste management 

There will be a waste Management plan put in place for all stages of the project, preconstruction, 
construction, operation and closure. These plans may vary from phase to phase but will follow the 
fundamental principles of maximising reuse, recycling where possible minimising the need for disposal 
to landfill. The waste management strategies will be based upon the fundamental principle of the waste 
hierarchy as shown in Figure 6-9. 

 
Source: www.zerowaste.sa.gov.au 

Figure 6-9 The Waste Management Hierarchy 
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6.14.5 Impact Indicators 

The project would result in significant waste impacts to environment in the event of following:  

x The project generates solid waste that has the potential to cause land contamination 

x The Project generates solid waste such as excess fill and spoils that potentially cause 
sedimentation to local environment 

These impacts will be mitigated and monitored as discussed in the following sections.  

6.14.6 Impacts Inventory 

Pre-Construction Phase 
WAST06 Management of general and domestic waste during pre-construction 
Activity : Whole Of Project - Land Acqusition 

Description : There will be a range of waste materials from construction activities that will need to be 
managed as part of the waste management plan waste will include incidental packaging 
and spent materials from consumable commodities used at the site, domestic wastes and 
sewage from the workforce. 

Mitigation : An appropriate waste management plan, including suitable disposal bins and 
management of downstream processing. 

Monitoring : Site inspections. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate Slight Medium Likelihood  Negligible 

Construction Phase 
WAST01 Management of vegetation waste 
Activity : Whole Of Project – Site Preparation, storing and transport of Soils, Fills and Spoils-

Whole Of Project-Construction 

Description : Land clearing in the transmission corridor for access road and tower pads will involve the 
generation of vegetation waste.  As most of the corridor is plantation, such as receptor 
sensitivity is quite low. 

Mitigation : Application of the vegetation plan that will be used for the power station site, including 
use of waste storage and recycling facilities. 

Monitoring : Vegetation clearance plans and permissions. 

 Waste Management record at the waste management facility. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Slight Medium Likelihood Negligible 

WAST02 Management of vegetation waste after clearing 
Activity : Whole Of Project - Clearing, storing and transport of Soils, Fills and Spoils-Whole Of 

Project-Construction 

Description : Land clearing will result in vegetation waste. 

Mitigation : Maximising vegetation recycling opportunities, residual vegetation waste to be used  

 as growth medium and for landscaping around the plant. 

Monitoring : Internal vegetation clearance permission processes. 

 Activity logs for vegetation clearance. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
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Slight Medium Likelihood Negligible Positive Medium Likelihood Positive 

WAST03 Management of waste materials from vehicle, plant and equipment operation and  
 maintenance 
Activity : Whole Of Project - Overall Construction Management 

Description : Construction operations will generate a number of various classifications of waste. 

Mitigation : A waste management plan will deal with the classifications of waste that will be generated 
by the project. 

 The use of appropriately licensed waste handling contractors for disposal of materials. 

Monitoring : Waste Management records 

 Environmental incident reporting for accidental releases of waste material. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low High Likelihood- Minor  Slight High Likelihood Negligible 

 
WAST04 Domestic waste from Workers facilities and site activities 
Activity : Whole Of Project - Overall Construction Management 

Description : Construction activities will involve the mobilisation of a substantial amount of plant, 
personnel and equipment, as well as a number of activities that will generate waste.   

 Waste can result from spent materials offcuts, welding slag, packaging and wrapping 
rags and a variety of other sources. Further at its peak the construction workforce will 
reach 250 personnel, with the potential to generate a substantial amount of domestic 
waste including food wrappers etc. 

Mitigation : Waste Management Plan. 

Monitoring : Waste Management Records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate Slight Medium Likelihood Negligible 

 
 
Operation Phase 
WAST05 Maintenance waste during operations 
Activity : Whole Of Project - Power Generation 

Description : Operation phase will generate a number of waste streams associated with the many 
activities that will be happening on the site, as well as domestic waste from the 250 
employees working there. If not properly managed, waste disposal could become a 
significant impact. 

Mitigation : A Waste Management Plan that includes appropriate segregation of waste streams, 
maximises reuse and recycling, includes appropriate collection and holding facilities, and 
involves appropriate disposal methods as required.  It needs to be in compliance with 
Indonesian regulations and international best practice. 

Monitoring : Waste management records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Low Medium Likelihood Minor 
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WAST08 Management of spent lubrication fluids (hazardous waste) 
Activity:  Transformers and Switchgear - Maintenance of transformers and Switchgear 

Description : The generation of hazardous waste such a spent lubrication fluids for transformers will 
require appropriate waste management procedures. 

Mitigation : Hazardous Waste Management Plan. 

Monitoring : Hazardous Waste Management Records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Slight Medium Likelihood Negligible 

Closure Phase 
WAST07 Disposal of spent materials on Project Closure 
Activity : Whole Of Project - Project Closure and Decommissioning 

Description : It is anticipated that the plant will generate waste materials during the commissioning 
phase, albeit that such waste generation may be sporadic and less intense than the 
operational phase. The waste management systems of the plant will need to be in place 
to manage commissioning during construction. 

Mitigation : As per operational phase. 

Monitoring : As per operational phase. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Low Medium Likelihood Minor 

 

6.15 Sustainability and Climate Change 
6.15.1 Overview 

Greenhouse gas (GHG) emission calculations have been prepared for the project using the IFC 
Greenhouse Gas Reduction Accounting Guidance for Climate Related Projects (IFC, 2013).  
Greenhouse gas emissions have been undertaken for both construction and operation phase using the 
California Emissions Estimator Model or CalEEMod (California Emissions Estimator Model, 2015). 

6.15.1.1 Construction Phase Calculations 
Inputs to the model have considered the land clearing activities, greenhouse gas generation by plant 
and equipment and greenhouse gas equivalent of materials. Pre-Construction Phase 

Land clearing for development is one of the largest contributors to global GHG emissions. This practice 
has the greatest impact when forest areas are cleared for agriculture, grazing or other human activities. 
Forests act as a “carbon sink”, absorbing and storing billions of tonnes of carbon dioxide per year. The 
reduction of the rate of deforestation around the world is a key measure aimed at mitigating the 
increasing amount of global GHG emissions.  

Project impacts are assessed based upon the value of the existing land use to be converted. In the 
project area, land use is primarily utilized for grazing land or seasonal crops. There is no high value 
forest area that will be converted for project development. Furthermore, the area of land to be cleared 
is relatively small, with roads and tower pads requiring approximately 18 ha of land (±0.6 ha per wind 
turbine) for development. Land clearing for the project is expected to result in a negligible impact to 
sustainability and climate change.  

6.15.1.2 Construction Phase 
The construction phase has the greatest potential to contribute to sustainability and climate change, 
albeit on a relatively small scale. The construction phase will involve the construction of roadways, 
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access roads, and well pads, turbine assembly, construction of the transmission line and construction 
of the power station. All of these activities will require truck delivery, heavy equipment mobilization and 
construction worker commute trips. During mobilization and construction, powered equipment and 
vehicles would emit GHGs due to combustion of fossil fuels, mainly CO2, N2O and CH4. CO2 will be 
released from combustion sources such as the diesel generators. 

The construction phase is expected to last approximately 15 months. Following construction of the 
access roads and well pads, each turbine will be erected. The equipment for each WTG will require 9 
trucks to deliver all part components. This deliver will only occur once unless future component 
replacement is required.  

The emissions associated with the construction phase as expected to be 460 MT/year CO2e. Indonesia 
does not have a standard that regulates CO2 emissions for construction, instead focusing on polluting 
industries, based on mobile and static sources. The Council on Environmental Quality (CEQ) in the 
United States (under the 1969 National Environmental Policy Act) identifies 25,000 MT/year CO2e as a 
“useful indicator” of when a project’s emissions require higher-level analysis and review. Emissions are 
considerably lower than this standard and thus would not result in significant impacts.  

6.15.1.3 Operation Phase 
In the GHG Accounting Guidance Note for Renewable Energy (2011), IFC gave a conservative default 
emission factor of 16.8 MT CO2e/MW/year for a wind power plant derived from various cited studies. 
Using this value, the total GHG of this 70-MW project will be approximately 1,200 MT/year of CO2e. 
With 460 MT/year already estimated above for the construction phase, the GHG of the operation phase 
itself will be less than 700 MT/year. 

6.15.2 Impacts Inventory 

Construction Phase 
SUS01 GHG emissions through construction phase 
Activity : Whole Of Project - Overall Construction Management 

Description : Operation of plant and equipment will generate greenhouse gases; clearing of land will 
have some small impact in the loss of vegetation which can sequester carbon. 

Mitigation : All operations will consider sustainability issues such as minimisation of the consumption 
of fuels optimising energy intensive activities and processes, and minimising loss of 
viable vegetation. 

Monitoring : A carbon footprint assessment has been made for construction phase and has been 
presented in this ESIA; it will be recalculated should there be a change in project planning 
that may alter estimates of greenhouse gas emissions. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Slight High Likelihood- Negligible Slight High Likelihood- Negligible 

Operation Phase 
SUS02 GHG emissions through operation phase 
Activity : Security and Enclosures - Vegetation Control 

Description : Operation of the wind farm will need to consider a greenhouse gas assessment and 
alignment with IFC guidelines. 

Mitigation : all energy intensive activities will be optimised to minimise greenhouse gas emissions, 
all plant and equipment will be maintained to ensure fuel consumption and emissions are 
minimised. 

Monitoring : annual sustainability reporting. 

 lifecycle analysis will need to be incorporated in the projected carbon footprint and 
integrated with the conceptual closure plans. 
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Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Positive High Likelihood- Positive Positive High Likelihood- Positive 

 

6.16 Traffic and Transport and Pedestrian Safety 
6.16.1 Interim Note 

At the time of preparation of the AMDAL and the collection of traffic data a route was being considered 
as being the optimal route which does not coincide with the current planning for transportation to site.  
Hence available data concerning traffic volumes and road use is limited to those aspects of the road 
which were common to both options.  The alternative transportation study is currently being completed 
and the results of which will be presented here as soon as it is available. 

6.16.2 Overview 

This section assesses the traffic and transportation impacts as well as pedestrian safety of the proposed 
development.  

There are three distinct phases of traffic generation to/from the site during construction, operation and 
decommissioning. 

The main transport impacts will be associated with the movements of: 

i) Heavy Goods Vehicles (HGVs) – vehicles exceeding a gross vehicle weight of 7.5t; and  

ii) Abnormal Indivisible Loads (AILs) – vehicles longer than 17m and/or wider than 4m. 

This assessment focuses on the impacts on the strategic highway network, in the area of the site, during 
the construction of the development. Although construction is considered to give rise to the most 
significant impacts, the operational and decommissioning phases have also been taken into account in 
the assessment. 

6.16.3 Total HGV and AIL Loads During Construction 

There will be some ordinary passenger vehicle traffic and motorbike traffic to and from the site during 
the construction phase, however given the maximum number of personnel to be employed through that 
phase of the project, this is unlikely to constitute a major change to the existing road system.  The long, 
wide and heavy loads of the HGV and AIL vehicles will represent an alteration to existing traffic 
conditions.  When calculated over the construction period total number of large vehicle two-way trips 
entering and leaving the site will be approximately an average of 10 trips per day, although this is likely 
to peak at around 80-100 trips per day at the peak of construction and tail away to 1 or 2 once most of 
the civil works have been completed.   

With respect to AIL trips, these are likely to be made in convoy and be confined to the period in which 
the wind turbines are being transported to site.  A more detailed transportation plan for the wind turbine 
components will be provided in the supplemental ESIA dealing with the recently finalised transportation 
options. 

Table 6-7 Construction Traffic Summary of HGVs and AILs to Site 

Activity Details Loads (Two-way Movement) 

HGVs 

General plant and Equipment 
delivery and removal 

Estimated that there will be 
approximately eight 
portakabins, two fuel bowsers, 
eight excavators, six dumpers, 
two bulldozers, eight containers 
of equipment and one loader. 

70HGV 
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Activity Details Loads (Two-way Movement) 

This constitutes 35 deliveries 
and 35 removals (one-way). 

Stone for temporary 
construction compound 
(assuming that all stones will be 
imported) 

Stone is required to be delivered 
to site for the base for the 
temporary construction 
compound area (50mx50m). 
Based on a fill depth of 0.6m and 
stone density of 1.8t/m3, it is 
estimated that 2700 tonnes of 
stones will be required in total. 
Assuming a road stone HGV 
can carry 20 tonnes of stone, it 
is estimated that this will require 
135 deliveries (one-way).   

270HGV 

Stone for access tracks 
(assuming that all stones will be 
imported) 

It is anticipated that 
approximately 5.45 Km of on-
site track will be required for the 
development. Based on cut-fill 
estimation exercise carried out 
using the Professional Design 
System (PDS) software, it is 
estimated that 40,036 tonnes of 
stones will be required in total. 
Assuming a road stone HGV 
can carry 20 tonnes of stone, it 
is estimated that this will require 
2002 deliveries (one-way) 

4000HGV 

Fill material required to bring 
the track profile to the formation 
level (assuming all material will 
be imported) 

Based on cut-fill estimation 
exercise carried out using the 
PDS software, it is estimated 
that 3,701 tonnes of fill material 
will be required in total. 
Assuming an HGV carrying 20 
tonnes it is estimated that this 
will require 185 deliveries (one-
way). 

370HGV 

Stone for crane operation areas 
(assuming that all stones will be 
imported) 

Each turbine will require a crane 
pad (25mx40m) of 
approximately 1,000m2. Based 
on a fill depth of 0.6m and fill 
density of 1.8t/m3, it is 
estimated that 9,720 tonnes of 
fill will be required in total for 
nine turbines. Assuming an 
HGV carrying 20 tonnes, it is 
estimated that this will require 
486 deliveries (one-way). 

972HGV 

Geogrid A total of 40,000m2 of 
reinforcing geotextile material is 
required for the proposed on-
site tracks. An additional 
3,000m2 of geotextile has been 

70HGV 
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Activity Details Loads (Two-way Movement) 

included in the calculations to 
allow for unforeseen ground 
conditions. Assuming that 
geotextile is delivered in 50m 
rolls that are 2.5m wide, 344 
rolls will be required. Given that 
an HGV can carry 10 rolls, 35 
deliveries will be required (one-
way).   

Sub-station compound Approximately 90m3 of concrete 
is required to construct the 
foundations of the substation 
(7.5mx20mx0.6m). Assuming a 
load capacity of 6 m3, 15 
deliveries are required (one-
way). 

30HGV 

Sub-station delivery Although the exact sub-station 
specification is yet to be 
confirmed, it is estimated that 10 
deliveries are required to deliver 
the sub-station, associated 
fencing etc (one-way). 

20HGV 

Cabling Underground cabling will need 
to be installed on-site to connect 
the turbines. For the proposed 
site, it is estimated that 14.5 Km 
of cabling is required. Assuming 
that the cables will be delivered 
in 500m drums and that each 
lorry would carry up to 8 drums, 
it is estimated that 4 deliveries 
are required (one-way). 

8HGV 

Sand Approximately 1,170 tonnes of 
sand is required to protect the 
cabling. Assuming an HGV 
carrying 20 tonnes, it is 
estimated that 59 deliveries are 
required (one-way). 

118HGV 

Turbine foundation Approximately 485 m3 of 
concrete is required to construct 
turbine foundations. Given that 
there are 30 turbines proposed 
for the site, a total volume of 
approximately 14550m3 of 
concrete would be required. 
Assuming a load capacity of 6 
m3 per HGV, 728 deliveries 
would be delivered (one-way). 

1456HGV 

Formwork and reinforcing steel Formwork and steel are 
required for the concrete 
foundations to the turbine. Each 
turbine will require two 

44HGV 
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Activity Details Loads (Two-way Movement) 

deliveries of steel (39.5 tonnes 
per turbine). In addition, a total 
of four loads of formwork will 
also be required for all the 
bases. Based on nine turbines, 
a total of 22 deliveries will be 
required (one-way). 

Mobile crane delivery and 
removal 

Based on work undertaken at 
other wind farm sites, it is 
expected that up to 10 HGVs will 
be required to transport the 
mobile crane parts including the 
counter weights. Therefore 10 
HGVs for delivery and 10 for 
removals would be required 
(one-way). 

20HGV 

Base rings Each turbine base is mounted 
on to the foundation using steel 
support plinth to suit the base 
profile of turbine tower. Given 
that a maximum of 3 rings could 
be loaded on to an HGV, this 
would require 3 10 deliveries to 
be made (one-way). 

20HGV 

Turbine switchgear and 
transformers 

HGVs will be required to 
transport the switchgear and 
transformers for the turbines. In 
addition, HGVs will be needed 
to transport the concrete 
housing which is required to 
encase the switchgear and 
transformers. Approximately 23 
deliveries are required for this 
activity. 

46 HGV 

Abnormal Indivisible Loads (AILs) 

Delivery of turbine components A turbine unit comprises 3 
Tower sections (3 loads), 1 
nacelle (1 load), 3 blades (3 
loads), 1 blade hub (1 load). 
After making the deliveries, the 
extendible trailers are retracted 
to the size of a normal HGV on 
their return journey. For 30 
turbines this would effectively 
translate to 240 AILs and 240 
HGVs. 

240 240 AILs + 240 HGVs 

Total HGVs 7724(single trips) 

Total AILs 240 

Total Two-way Loads 3982 (roughly an average of 10 
large vehicle trips per day) 
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6.16.4 General Use of Public Roads 

The Trans Sulawesi Highway (locally known as Jalan Poros) is the main regional access road for the 
project which is connecting Port of Parepare where the main WTG components will be delivered and 
access road to the proposed WTG’s site. The distance of those points is 9 km approximately. This two-
land road is the primary roadway connecting two capital cities in Sulawesi Island, Makassar (capital city 
of South Sulawesi) and Manado (capital city of North Sulawesi) via several towns including Parepare, 
Sidrap, Palopo, etc. Materials delivery for construction and operation of the project will utilize this road 
corridor on the approach, and will utilize local roadways closer to the project development site.  

At the time of preparation of this ESIA, a more optimal transport option has been approved, which 
reduces significantly the impact on local roads, traffic and transport.  Full details of that route, and a 
more detailed transportation plan will be provided in a supplemental ESIA which is currently in 
preparation, subject to the completion of some detailed studies to support the impact analysis. 

6.16.5 HGVs during Construction 

Construction materials will be transported to the site via the Trans Sulawesi Highway and the local 
roadway network to the proposed site access point by HGVs. The general principle is that the 
construction traffic would utilise the routes that merge on to Trans Sulawesi Highway from the source 
and travel towards the proposed site access.  The intention is to limit the number of HGVs travelling 
through Trans Sulawesi Highway by sourcing materials from sources that do not have to use the route 
through Trans Sulawesi Highway to get to the site. However, for assessment purposes, we have 
assumed a worst case scenario whereby all HGVs would travel through Trans Sulawesi Highway.  

Site Entrance 

Prior to the start of construction works, consultations will be held between UPC and the local Authorities 
and if required a Highways agreement will be put in place to allow works to be undertaken to the public 
highway and, if appropriate, for the adoption of the works described below in relation to site entrance. 

The map of the site access is shown in Figure 6-10.   
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Figure 6-10 Site Entrance Maps 

 

On-Site Access Tracks 

From the proposed site, the access tracks would lead the HGVs and AILs to the respective wind turbine 
locations. The indicative alignment of the proposed internal access roads are shown in Figure 6-11. 
There are two types of specialist vehicles required to deliver the wind turbine components.  One type 
of vehicle would carry the turbine blades and the other type would carry the tower sections, rotor hub 
and the nacelle. Swept path analyses have been undertaken to determine the works required to allow 
the safe passage of HGVs and AILs through the pinch points on the proposed access roads. 
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Figure 6-11 Access Roads 
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6.16.6 Impacts to Local Traffic 

The logistics plan for WTG transportation to site involves offloading at the Belinda wharf in Pare Pare 
and then using purpose-built articulated vehicles for movement to site.  These loads are AIL’s, and will 
be moving at average speeds around 10 to 20 km/h.  Rotor blades are approximately 80 m in length 
and therefore those particular trailers need a very wide turning Circle as determined by the swept area 
analysis shown in section 4.  To that end, there will be 2 particular impacts on local traffic.  They are: 

x Interruptions to traffic flows during civil works to adjust the roadway to accommodate the long 
wide loads; 

x The actual movement the actual movement themselves as these large wide heavy vehicles 
moving at slow speed will not be able to be overtaken and will require temporary road and 
intersection closures in some places as they passed through. 

 
Figure 6-12 Downtown Traffic Route 

UPC has developed this transportation option in conjunction with the local authorities of Pare Pare city, 
in particular the Police Department.  The AMDAL amendment which has been submitted refers to 
movements of the loads in the early hours of the morning (from about 1 AM through to 4 AM which is 
highly likely to be the normal scenario.  However, it is important that the 1st deployment of each type of 
trailer is undertaken in a scenario with high visibility to ensure that the components and the loads will 
not strike any intervening objects such as buildings, the footbridge, trees or overhead services.  Each 
load will be accompanied by pilot vehicles to ensure road clearance before the convoy vehicle, and with 
flashing lights in the rear to work.  There will be layover areas established along the route approximately 
every 2 km to allow the loads to pull over and prevailing traffic to overtake. 

With respect to the roadworks, it is anticipated that these will be undertaken in conjunction with the 
Indonesian public works department, and will be taken in undertaken in a manner which is 
commensurate with standard Indonesian traffic management procedures and that traffic management 
and traffic flow strategies will be managed as they are with all Indonesian roadworks.  Some interruption 
to traffic is going to occur but this will be managed through the staging of operations and other traffic 
control measures. 
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In the longer straighter stretches of the Trans Sulawesi Highway (Jl Ahmed Yani), it will be necessary 
to clear the route and prevent parking of vehicles on the side of the road during the transport 
movements, this will be managed by the police. 

 
Figure 6-13 Whole Traffic Route 

6.16.7 Pedestrian Safety 

The WTG transportation vehicles will be moving quite slowly so that they themselves will not pose a 
significant safety threat to pedestrians.  There may be some loss of pedestrian amenity in areas where 
there are no footpath on the Road needs to remain clear, this will be policed by traffic marshals along 
the road during the transportation period. 

The movements of the HGVs and passenger vehicles around the project site and project area will lead 
to increased traffic in and around the Trans Sulawesi Highway, which is already quite busy.  Although 
road capacity will not be exceeded, the presence of project vehicles may increase traffic snarls, which 
occur in Indonesia and may compromise pedestrian safety.  Project vehicles will follow a strict set of 
Road rules with speed limits and regulations on road etiquette, these will definitely not be followed by 
the local traffic.  Wherever deemed necessary traffic wardens and spotters will be deployed as a primary 
focus on public safety. 

6.16.8 Impacts Inventory 

Construction Phase 
TT01 Cartage of construction materials to site using public roads 
Activity : Whole Of Project - Overall Construction Management 

Description : Movement of wind turbine components to site will involve long, wide, tall and heavy loads 
from the port area to the site. This will involve public roads for a substantial portion of the 
journey. 

Mitigation : Preparation of a transport plan that will consider existing road usage and engineering. 
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Some modification to existing roads, widening in places, lifting overhead services, 
smoothing curves and corners, and ensuring engineering competence. 

 Liaison with local traffic authorities and arrangement for control of interchanges. 

Monitoring : Ongoing reporting framework for each delivery with the driver reporting any potential 
areas of concern. 

 Grievance mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate 

TT02 Mobilisation of Civil Works Plant and Equipment to site 
Activity : Whole Of Project - Overall Construction Management 

Description : Civil Works Plant and equipment are likely to be sourced from local contractors in 
Makassar who will move their assets to site on local roads.  These movements are 
considered to be typical, and not project specific and should be managed within the 
existing frameworks for Road rules and the movement of long wide loads. 

Mitigation : Compliance with local  regulatory requirements for the movement of long wide loads and 
management of traffic. 

 Liaison with local traffic authorities 

Monitoring : Grievance mechanism is required; 

 Incident reporting as required. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Slight High Likelihood- Negligible Slight High Likelihood- Negligible 

TT03 Construction traffic entering and leaving the site 
Activity : Whole Of Project - Overall Construction Management 

Description : During construction, contractor vehicles will be entering and leaving the site from the 
existing main road. 

Mitigation : Appropriate signage of interchange; 

 Assignment of traffic controller through Peak periods of construction. 

Monitoring : Grievance mechanism is required; 

 Incident reporting as required. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium High Likelihood- Moderate Slight High Likelihood- Negligible 

TT05 Additional marine traffic importing project plant and equipment 
Activity : Wind Turbines - Construction and Installation of the turbines 

Description : Project vessels will be using established routes and mooring at an established cargo off 
load facility impacts are expected to be minimal. 

Mitigation : Liaison with the harbourmaster re-appropriates navigational paths, and timing, and the 
development of a Marine transport plan and operating procedure for the transhipment 
activities. 

Monitoring : Observational record of marine movements associated with component import. 

Raw Severity Raw Significance Mitigated Severity Mitigated 
Significance 
Slight High Likelihood- Negligible Slight High Likelihood- Negligible 
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TT06 Traffic interruption due to civil works for the Road modifications 
Activity : Preparation of the roads will require some civil works as described in section 4 to prepare 

the road for WTG movements.  This has the potential to interrupt traffic flows.  Indonesian 
drivers exposed to traffic situations can often react in manners the knock and 
commensurate with the Road rules, receptor sensitivity in this case is considered to be 
high. 

Mitigation : All works to be undertaken in conjunction with the Indonesian Police, and Public Works 
Department usual traffic management measures and construction staging will be applied 
to minimalise impacts 

Monitoring : Observational record of during the construction activities. 

Raw Severity Raw Significance Mitigated Severity Mitigated 
Significance 
Major High Likelihood- Major moderate High Likelihood- Moderate 

 
TT07 Traffic interruption due to WTG movements to site 
Activity : WTG vehicles will be long, wide, high and heavy loads the vehicles will move very slow 

speeds and are likely to create a bank up of other vehicles, notably cars and busses 
behind them. 

Mitigation : All AIL movements to be accompanied by pilots front and rear, with spotters on the load 
to warn approaching vehicles in both directions.  Indonesian police will be involved in 
achieving some Road closures and intersection control to allow the ingress of the 
vehicles.  Wherever possible vehicle movements will occur at night, between 1 AM and 
4 AM) which is a quiet period on the Road.  Layover areas will be created approximately 
every 2 km which will effectively act as passing bays. 

Monitoring : Observational record of during the construction activities. 

Raw Severity Raw Significance Mitigated Severity Mitigated 
Significance 
Major High Likelihood- Major moderate High Likelihood- Moderate 

 
  

6.17 Visual Impact 
6.17.1 Changes to Existing Visual Values 

6.17.1.1 The Nature of the Impact 
The visual character of the ridgelines to be utilised by the project are currently relatively bare grassland 
when viewed from most vantage points, the area is rural and mostly utilise for cropping and the grazing 
of cattle.  Currently the Vista appears to be quite natural with no obvious man-made structures in the 
viewscape (Figure 6-14). 
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Figure 6-14 Typical View of the Project Site 

The project will make a substantial change to existing visual character and will be visible from a number 
of locations.  The zone of visual influence (ZVI) has been estimated using WindPro software and is 
shown in Figure 6-18. 

The magnitude or size of wind farm elements, and the distance between them as well is the location of 
the viewer are important elements in the apparent visibility of the project stop however the key issue 
are the human perceptions of visual influence (Scottish Natural Heritage University of Newcastle, 
2002).As part of the community consultation is been undertaken for the AMDAL process feedback was 
sought from local communities concerning their perception of visual influences of the project.  In almost 
every instance the response was positive, was likely since this will be the first of its type in Indonesia.  
In fact in some instances it was suggested that the presence of the wind farm would actually enhance 
visual values, and would be likely to attract sightseers to the area. 

Typically visual values are not considered to be of much significance for projects in Indonesia, and there 
is a significant tolerance to many types of developments and changes to viewscape’s.  That 
notwithstanding, it would appear that the community would hold this impact to be quite neutral in nature.  
There are no locations within the zone of visual influence where tourist or similar activities take place 
and would be considered particularly sensitive to changes in viewscape. 

6.17.1.2  Assessment of the Impact 
Although they are considered to be of limited accuracy given the intervention of structures and 
vegetation the ZVI is calculated for the project gives an indication of locations from which the project 
will be visible. 

Three photomontages have been prepared for the project is viewed from various locations.  
Photography for the montages was taken at a neutral focal length in accordance with recommended 
guidelines for such photography (Scottish Natural Heritage University of Newcastle, 2002).  The 
photomontages were prepared using a combination of Google Earth pro® and Google sketchup®, and 
are considered to be a reasonable representative of perspective on scale as viewed from the relevant 
viewpoints (Figure 6-15, Figure 6-16 and Figure 6-17), a map of the vantage points are shown in Figure 
6-18. 

Thus the project will make a significant change to existing visual values within the ZVI.  However, 
receptor sensitivity seems quite low; in some cases there are even perceptions that the change to the 
landscape may even be positive. 

 



6| Potential Environmental Impacts and Mitigation 

  
 
 

 
UPC Sidrap Wind Farm Project ESHIA 6-68    

 

 
Figure 6-15 Photomontage of the Project as Viewed From VIA8 

 
Figure 6-16 Photomontage of the Project as Viewed From VIA7 

 
Figure 6-17 Photomontage of the Project as Viewed From VIA4
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Figure 6-18 Visual Impact Assessment (VIA) Location Map 
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6.17.1.3 Mitigation 
The nature of the impact appears to be quite neutral, given that one of the key elements of visual impact 
assessment is human perception.  The WTG’s will be designed and installed with the neutral colour and 
matte finish which has been developed through the experience of the supplier as being optimal for 
minimising negative visual impact. 

In the event that the community does find and can demonstrate a loss of visual amenity due to the 
project, these perceptions will be captured through the grievance mechanism, and resolved by the 
project through its CSR team. 

6.17.2 Shadow Flicker 

6.17.2.1 The Nature of the Impact 
Shadow flicker occurs when the sun is behind a turbine and the rotors cast a shadow momentarily as 
the pass across the sun’s path.  This shadow is cast only momentarily, whilst the blade is in the path of 
the sun’s light.  Typically a rotor will complete a full sweep every 3 to 6 seconds, as there are three 
blades, this means that a flicker will occur everyone two seconds.  This flickering can be distracting and 
can be a problem when sensitive receptors are located nearby (IFC, 2015).  In Indonesia, and equatorial 
zone, the sun has a fairly steep angle to the horizon for most of the day, meaning that shadow flicker 
only becomes a problem in the early morning and late afternoon when the suns angle is shallower.  The 
impact on sensitive receptors is only felt in the near vicinity of approximately 300-500 m from the turbine 
at greater distances the diffusivity of sunlight dilutes the effect. 

IFC guidelines recommend that it is not possible for turbines to be located away from communities, then 
the maximum shadow flicker that should be received by any receptor should not exceed 30 hours per 
year, with a maximum of 30 minutes on any given day.  There is no reported effect on cattle and livestock 
who may immediately show a response, but quickly seem to assimilate. 

Such is the nature of the phenomenon that it needs to be predicted in a complex combination of 
understanding the seasonality and timing of the suns movements, and typical conditions at the site with 
respect to hours of exposed sunlight.  When this is combined with the potential effect of a number of 
WTG’s it can only really be predicted by the use of a sophisticated computer model.  The commercially 
available software can also predict the distance to which shadow flicker may extend.  Such a model 
has been applied to the Sidrap phase I Project. 

Unlike other visual impacts which tend to be more passive, potential shadow flicker is an active 
occurrence, and if it were to occur, it will be experienced at the receptor.  Another potential active visual 
impact which was once associated with the operation of wind turbines is glint, or the momentary 
reflection of the sun’s rays to a sensitive receptor, glint has largely been eliminated as any form of 
impact due to the surface coatings of modern turbines. 

6.17.2.2 Assessment of the Impact 
The WindPRO SHADOW module was used to model shadow flicker for the receptor fields surrounding 
the project using a conservative estimate of parameters and not allowing for any periods of occlusion 
of the sun due to weather conditions.  It should be remembered that in order for shadow flicker to be 
experienced at the receptor the following conditions should apply: 

x The sun must be shining and not obscured by cloud cover; 

x The turbine must be between the sun and the receptor and facing towards or away from the 
sun such that the rotation of the blade is perpendicular to the sun’s rays.  The Shadow from a 
turbine extends furthest when the sun is low in the sky (sunrise and sunset) therefore turbines 
to the east and west of a turbine will be more affected than receptors in other directions; 

x The turbine must be close enough to the receptor to cause shadow flicker and it must be 
operational (at large distances light diffusion will soften the flicker effect, this is not been 
factored into the model); 

x The surrounding topography, other buildings in vegetation can affect exposure at the 
receptor, this is also not been considered; 
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x The extent of the impact on a sensitive receptor will depend upon the orientation of windows 
which face the turbine (and therefore the sun which in these periods is immediately behind 
the turbine); 

The full light flicker report is attached in Appendix G.  Modelling indicated that there were two sensitive 
receptors with the potential to receive light flicker in excess of 35 hours per year, although it should be 
noted that on no one day was there more than 30 minutes of the impact.  Whether or not these receptors 
will be impacted will need to be determined based on the specifics of their location and the factors 
mentioned above, the project will adopt a mitigation strategy as outlined below. 

6.17.2.3 Mitigation 
The modelling has revealed that two sensitive receptors have the potential to receive 35 hours of light 
flicker per year with no more than 30 minutes of exposure in any one day.  These two locations are 
considered to be at risk and will be further analysed once the wind farm is constructed.  If necessary 
specific mitigation strategies will be developed with the affected parties to reduce or eliminate light 
flicker effects, this is likely to take the form of an appropriate vegetative screen established and located 
in consideration of the windows which will be receiving the effect. 

Further, the project will maintain active communication with surrounding communities and will through 
its grievance mechanism capture any community concerns with respect to plant operation.  If light flicker 
effects are identified as a problem in any locations, the project will adopt mitigation strategies in 
consultation with the affected communities. 

6.17.3 Impacts Inventory 

Construction Phase 
VIS01 Light Spill from Night Lighting of Secured Areas 
Activity : Secuity and Enclosures - Isolation of the site and management of Security 

Description : Securing construction locations will involve night lighting. Light spill is considered to be  
a project emission with potential community impact. 

Mitigation : Project lighting will be purposely directed to ensure that night lighting will not be directed 
towards residential receptors.  Night lighting will be motion sensor activated only. 

Monitoring : Community feedback, grievance mechanism in place. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Low Likelihood Negligible Slight Low Likelihood Negligible 

VIS02 Visual impact on the surrounding area 
Activity : Whole Of Project - Overall Construction Management 

Description : The presence of the wind farm on the ridge will be highly visible from a number of 
viewpoints.  This may be considered by some members of the community to be a 
degradation of existing visual values.  Many community stakeholders suggest that the 
wind farm itself will in fact be a tourist attraction and therefore a positive impact on the 
visual influences of the area. 

Mitigation : The project will employ best available technology techniques for the management of 
visual impacts. The WTG’s will be designed and installed with the neutral colour and 
matte finish which has been developed through the experience of the supplier as being 
optimal for minimising negative visual impact. 

Monitoring : Community feedback, grievance mechanism in place. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium High Likelihood- Moderate Slight Medium Likelihood Negligible 
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Operation Phase 
VIS03 Light Flicker 
Activity : Whole Of Project -  

Description : For some residential receptors in the near vicinity to the wind turbine arrays, shadow, 
light flicker and glint may has the potential to create a nuisance impact. 

Mitigation : Turbine layout will be optimised to ensure that light flicker will comply with international 
standards. If there are any residents who may be particularly affected, appropriate 
treatments will be put in place to minimise the impact.  Modelling indicates that the 
parameters for light flicker are well within guidelines for sensitive receptors. 

Monitoring : Site observations and measurements. 

 Community feedback, grievance mechanism in place. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low High Likelihood- Minor Slight High Likelihood- Negligible 

6.18 Cumulative impacts 
6.18.1 Overview 

The Sidrap phase I Project represents a very new activity in both the immediate vicinity of the site, and 
in Indonesia in general.  As such, there are not many operational aspects which will interact cumulatively 
with other anthropogenic activities.  Construction phase however will have the usual environmental 
impacts associated with any civil works, and as such has the possibility to interact with other activities 
in a number of ways. 

Current and future activities which have been considered in preparing cumulative impacts are- 

x Sidrap phase II (future development); 

x Agricultural activity in the area (current activity); 

x Increased community use of access roads (future activity); 

x Other road users during construction phase and transportation of components to site; 

x Other port users during delivery of components to Parepare. 

A brief outline of recognised potential cumulative impacts is provided in Table 6-8. 
Table 6-8 Summary of Potential Cumulative Impacts 

Environmental 
Element 

Other Contributing 
Anthropogenic 
Activities 

Nature of the Cumulative 
Impact 

Potential 
Cumulative 
Significance 

Land use and 
Planning 

Sidrap Phase II Sidrap phase II will also make 
land demands that will change 
the existing land use; however 
the constructed footprints are so 
small this is not expected to 
create a major area of material 
change of use. 

Minor 

Geology 
Geomorphology and 
Soils 

No known cumulative 
impacts. 

No known cumulative impacts. Nil 
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Environmental 
Element 

Other Contributing 
Anthropogenic 
Activities 

Nature of the Cumulative 
Impact 

Potential 
Cumulative 
Significance 

Noise Road noise during 
construction: 

Other road users, 
principally buses and 
heavy transport.   

Existing traffic conditions can be 
chaotic along the Trans Sulawesi 
Highway on occasions.  The 
movement of the WTG 
components will have a 
contributing effect in a cumulative 
way with other heavy transport on 
noise. 

This is 
considered to 
be a 
moderate 
impact 
cumulatively; 
however the 
activity 
represents a 
small change 
to existing 
conditions 
and receptor 
sensitivity is 
considered to 
be quite low. 

Surface Hydrology 
and Water Resources 

Agricultural activities Construction phase water use 
may be competing with other 
water demands during the dry 
season; this may be mitigated by 
the import of water from further 
afield. 

Minor to 
moderate 

Surface Water 
Quality 

Agricultural activities During construction the potential 
for erosion of soils may coincide 
with cropping cycles that leave 
land exposed.  This may lead to a 
greater contribution of sediments 
to receiving waters.  There is 
significant grassland through 
which surface water will travel to 
any permanent stream; this is 
expected to attenuate sediment 
levels during flow. 

Minor 

Terrestrial Ecology 
Land Bound Species 

Extra use of access 
roads, Sidrap phase II 

Additional anthropogenic 
activities are not expected to 
make any appreciable reduction 
of ecosystem availability.  
Additional use of roads in the 
area has the potential to lead to 
incidental individual mortality. 

Minor 

Terrestrial Ecology 
Avian Species 
 
Sidrap Phase II 
 
 

Sidrap phase II Operation of additional wind 
turbines in the area will definitely 
increase individual mortality to 
avian species.  It will not be 
known until phase 1 commences 
the extent of avian species 
mortality, but it is not expected to 
be high. 

Minor  to 
moderate 
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Environmental 
Element 

Other Contributing 
Anthropogenic 
Activities 

Nature of the Cumulative 
Impact 

Potential 
Cumulative 
Significance 

Terrestrial ecology 
Flora 

Sidrap Phase II Similar depletion of terrestrial 
flora will occur in Sidrap phase II. 

Negligible 

Terrestrial Aquatic 
Ecology 

Agricultural activities As per surface water quality Negligible 

Marine ecology Other activity in the 
port area during 
construction phase. 

 

No impact during 
operation phase. 

It is not anticipated that the 
project will have significant 
Marine ecology impacts, however 
these will be compounded by 
other activities in the port area.  
This area is considered a 
disturbed ecosystem and there 
will not be any significant loss of 
biodiversity values. 

Negligible 

Traffic and transport 
-Road 

Potential contributing 
factors during 
construction phase 
and delivery to site. 

Other uses of the road may lead 
to congestion and interruption of 
local service during construction 
phase only.  To be mitigated by 
coordination with the transport 
department in Parepare and 
communication with other users. 

Moderate 

Traffic and transport 
- Marine 

Other uses of the port 
area. 

The project vessels will not 
represent a major increase to the 
known traffic volumes in the port. 

Minor 

Ecosystem services No known cumulative 
contributor 

No known cumulative contributor Nil 

Visual impact Sidrap phase II Sidrap phase II will increase the 
number of wind turbines in the 
area, and is likely to overlap in 
certain zones of visual influence.  
It is anticipated that by the time 
Sidrap phase II will be 
commissioned local communities 
will be more attuned to the site of 
wind turbines in the area.  Light 
flicker impacts are not likely to 
affect the same sensitive 
receptors. 

Minor 

Sustainability and 
climate change 

Sidrap phase II Sidrap phase II will also provide a 
clean energy source to the grid, 
enhancing the positive impacts of 
Sidrap phase I. 

Positive 
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Environmental 
Element 

Other Contributing 
Anthropogenic 
Activities 

Nature of the Cumulative 
Impact 

Potential 
Cumulative 
Significance 

Waste Management All other 
anthropogenic 
activities in the area 

Waste Management issues are 
associated with any aspect of 
human endeavour it is expected 
that the Sidrap Project will utilise 
waste management resources 
that exist in the area which may 
put a strain on existing facilities 
such as landfills. 

Not expected 
to be 
significant 

 

6.18.2 Impacts Inventory 

Construction Phase 
CUM01 Cumulative impacts with other anthropogenic activities in the area 
Activity : Whole Of Project - Overall Construction Management 

Description : This item is a placeholder to list cumulative impacts in the impacts register, cumulative 
impacts will be dealt with in a dedicated section of the ESHIA. 

Mitigation : As addressed in the cumulative impacts section of the ESHIA 

Monitoring : To be considered in annual sustainability reporting. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium High  Likelihood- Moderate Slight Unlikely Negligible 
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7 Potential Environmental Impacts and Their Mitigation 
7.1 Impacts Inventory 
This section will present an assessment of the community and social issues associated with impacts from the 
project, based around an inventories impacts which has been developed in the scoping phase as follows:- 

  Significance 

Sidrap Wind Power Project Phase 1 Raw  Mitigated  

Environmental Element:Socio-Economic 

Construction Phase 

ECON01 Employment of local labour during construction, leading to  Positive Positive 

 improved income level 

ECON03 Economic flow-on benefits to the wider community Positive Positive 

ECON04 Post-construction workforce demobilisation Minor            Negligible 

ECON06 Potential impacts to small business by lost parking during the Minor Negligible 
  WTG transportation stage 

Operation Phase 

ECON05 General economic flow-on benefits in the local area Positive Positive 

Environmental Element:Socio-Cultural 

Construction Phase 

SOC01 Influx of workers during construction Moderate Negligible 

Operation Phase 

SOC02 Increased expectations of project benefits Moderate Negligible 

SOC03 Ongoing presence of permanent workers Negligible Negligible 

Environmental Element:Cultural Heritage 

Construction Phase 

CH01 Disturbance or damage to cultural resources Moderate Negligible 

CH02 Noise impact to cultural sites Minor Negligible 

CH03 Preservation of CH structures in Parepare Minor Nil 

Operation Phase 

CH02 Noise impact to cultural sites Minor Negligible 

Environmental Element:Indigenous People 

None 

Environmental Element:Community Displacement 

Pre-Construction Phase 

DISP01 Economic displacement of land users and third parties Moderate Minor 

Construction Phase 

DISP02 Economic displacement of land users and third parties Minor Negligible  

DISP05 Relocation of 2 Warung for Port Access Major Minor  
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DISP06 Economic displacement due to lost income for roadside businesses  Major Minor 
  Due to lost parking outside roadside businesses during WTG transportation 

Operation Phase 

DISP03 Economic displacement of land users and third parties Minor Negligible 

DISP04 Perceived or actual reduction of agrarian productivity Negligible Negligible 

Environmental Element:Community Amenity 

Construction Phase 

AMEN01 Restricted egress through the site due to perimeter fencing Moderate Negligible 

AMEN04 Increased strain on public facilities Minor Minor 

AMEN06 Potential interruption to services derived from overhead wires Minor Negligible    
  on the WTG transport route. 

Operation Phase 

AMEN03 Loss of the space used by the exclusion area Negligible Negligible 

AMEN05 Restricted community egress through operational sites Minor Negligible 

Environmental Element: Working Conditions and OHS 

Construction Phase 

WORK01 Employment conditions for workforce Major Positive 

WORK02 OHS conditions for workforce Major Positive 

Public Health and Safety 

Construction Phase 

PH01 Accidental injuries as a result of unauthorised public ingress  Major Minor  

 to civil works areas 

PH04 Exposure of public to increased traffic volumes and associated Major Minor 

 risk of accidents 

PH05 Exposure of public to hazardous substances Major Minor 

PH06 Increased transmission of communicable diseases Moderate Negligible    

PH11 Road safety during WTG transportation Moderate Negligible   

PH12 Pedestrian safety during WTG Transportation Minor Minor 

Operation Phase 

PH07 Potential for blade throw from a WTG Minor Negligible 

PH08 Accidental injuries as a result of unauthorised scaling of WTGs  Moderate Negligible 

 or transmission lines 

PH09 Nuisance effects caused by shadow flicker Minor Negligible 

PH10 Community exposure to elevated EMF levels Negligible Negligible 
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7.2 Socio-Economic 
7.2.1 Overview 

Socioeconomic issues relate to the impacts which the Project may have on the local economy (predominantly on 
a micro-economic scale), for example through changes to employment patterns and livelihoods, changes to 
household income or provision of business opportunities. The Project’s construction and operations phases will 
interact with both the local community and the local economy in multiple ways. These interactions include: 

x Greater employment of local people through job creation, leading to increased income, prosperity and 
upskilling; 

x Enhanced local business opportunities; and   

x Employment downturn during post-construction workforce demobilisation. 

7.2.1.1 Job Creation 

A range of new jobs will be created during both the construction and operational stages of The Project, with the 
majority of jobs being offered during construction. Jobs offered will include:  

x Unskilled workers e.g. surveyor’s assistant, construction worker (carpenters, masons, porters), technician 
assistant and office assistants;  

x Medium-skilled workers e.g. general technicians, drivers, heavy equipment operators, administration staff 
and security guards; and 

x Manager level workers e.g. administration managers, public relations /government liaison manager, 
Project Managers.  

 

During construction, approximately 100-250 new jobs will be available for unskilled and semiskilled workers and 
UPC has indicated 25-40% of these construction jobs will be offered to local people1. The remaining jobs during 
construction will be filled by migrant workers (majority Indonesian supplemented by a small number of foreign 
workers). During the operational period approximately 40 new jobs will be created, with most of the positions being 
held by non-local technicians in the first five years. UPC plans to run an employment training programme during 
the first five years of operations, with the goal of maximizing local employment in the long term. Details on this 
training will evolve once local competencies and opportunities are better understood through the construction 
phase.  

Using averaged figures2, these changes correlate to approximately 533 new jobs for local people during 
construction. As shown in Table 7-1, this may reduce unemployment rates in Watang Pulu sub-district by up to 
0.5% during the construction period, which is a modest, though measureable amount. During post-construction 
workforce demobilisation, unemployment levels are predicted to rise again to their current levels of 8%. It is difficult 
to predict the long term employment benefits of the operational phase of the project as this depends upon the 
efficacy and timing of training programmes.   

                                                      
1 ‘Local’ for this study has been interpreted as the Watang Pulu sub-district.  
2 Averaged figures include a 30% local employment rate for a total of 175 construction jobs, which is 53 new local jobs.  
3 This figure is deemed by UPC to be a conservative estimate – there is potential for a greater number of local residents to be 
employed. 
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Table 7-1 Employment benefit calculations in Watang Pulu sub-district as a result of The Project4 

Employment 
Parameter 

Baseline 
Level (2014) 

Anticipated Levels during 
Project Construction 

Anticipated 
Level during 
Post-
construction 
Demobilization 
(2017) 

Anticipated 
Level during 
Project 
Operations 
(2018 onwards) 2016 2017 

Working age 
Population of 
Watang Pulu Sub-
district (15-59 years) 

11, 597 
 

11, 748 
 

12, 055 
 

12, 055 
 

12, 212 
 

Unemployment rate 8% (928 
persons) 

7.5% (887 
persons) 

7.6% (899 
persons) 8% (964 persons) Data not 

available 

Source: Sidrap Regency Statistic, (Statistical Bureau Center, 2014) 

 

Increased local employment during the construction period will likely lead to increased income for those families 
that are able to obtain employment on the Project. South Sulawesi government through Governor Decree No. 
2424/XI/2015 has set the minimum wage in province level at IDR 2,250,000/month. It is expected that the 
employment opportunities for the local community will increase their average income to approach the minimum 
wage. This would particularly apply to the local community whose incomes are below IDR 1,000,000 per month 
(refer Chapter 5 figure 5.44). Increased income within some households is likely to lead to flow-on economic 
benefits for the sub-district through improved buying power of families (refer 7.2.1.3 below). These impacts are 
considered positive but temporary. These positive impacts can be enhanced through UPC’s careful implementation 
of a ‘pro-local’ employment policy and forming relationships with relevant local businesses to ensure as much work 
as possible is awarded to local business.  

A downturn in the local job market post-construction will normalise unemployment levels and reduce average family 
income to pre-construction levels. This impact is considered negative yet largely unavoidable, and can be mitigated 
to an extent by ensuring severance payments are made in accordance with Indonesian regulations, which are 
compatible, if not better than international labour-force conventions and transferring as many people as possible 
to operations-phase employment. 

7.2.1.2 Monopolisation of Local Workforce 

Projects which require a large workforce have the potential to monopolise the existing workforce upon which the 
local community relies. This issue is particularly significant in situations where the project may offer higher wages 
than the prevalent employment opportunities within the local community (the majority of the working-age population 
within the study area - 77% - is engaged in agriculture-related activities). However given the relatively small size of 
the locally-sourced contingent of the Project construction workforce (approx. 53 persons) when compared with the 
total workforce within Watang Pulu (11,597 working-age persons) this is not expected to be a significant impact, 
and so will not be assessed further. 

7.2.1.3 Improved Business Opportunities 

The presence of the construction workforce (local and migrant workers) will attract additional business and income 
earning opportunities for the economy of Watang Pulu in the form of: 

x Provision of services and facilities for the construction workforce – local people / businesses will have new 
opportunities to provide accommodation, house rental, board, meals, car and motorcycle rental, food 
stall/catering service, laundry services and other hospitality services.      

x Supply of construction materials – sand gravel, stone and cement, which is expected to be procured 
locally. 

x Overall increased spending power of construction workers through job creation and subsequent increase 

                                                      
4 Population growth rates are based on an average of 1.3% per year for Watang Pulu sub-district.  
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in incomes.  

x The overall effect may also lead to the development of new businesses and / or existing business 
expansion.  

Data provided for this study indicates that the current projected migrant worker influx during construction is 
expected to be approximately 122 people over 18 months (AECOM, 2014). A formal economic benefit analysis had 
not yet been prepared at the time this report was written, however the economic impacts to the local community 
are expected to be positive, though temporary. These positive impacts can be enhanced through UPC forming 
good working relationships with relevant business leaders in the local area to optimise benefits for local services 
and industries through the implementation of “pro local content” policies.  

During operations, beneficial economic flow-on effects are also expected to occur in the local area.  These occur  
due to the presence of a small operational workforce, Regency Government plans for the facility to become an 
educational, tourist destination (thus attracting local spending by visitors), tax income benefits for the regency and 
as a revenue source for private landowners (refer Appendix H for detail on landowner impacts) (UPC, 2015). 
Overall, the diversification of a small regional economy is expected. These economic impacts are considered 
positive and long-term, albeit of a smaller scale when compared to the economic benefits experienced during 
construction. Such positive economic impacts can be enhanced through UPC working with the Regency 
Government, where possible, to create improved opportunities for visitor attraction 5and student education.     

It is also acknowledged that purchasing of large volumes of local produce and materials may cause monopolisation 
of these products and result in shortages in the local market. It will be necessary for UPC to take this into 
consideration when preparing their procurement strategy for the Project. 

7.2.1.4 Potentially Impaired Business Opportunities 

The size and speed of the loads carrying the wind turbine components to site will require partial Road 
closures and almost definitely no parking along the route.  There are a number of businesses along this 
alignment and parking restrictions may have an impact on their business, in particular the small 
hardware outlets where customers often park outside in box trucks or pickup trucks.  The duration of 
the WTG transfer logistics will be approximately 2 months and it is anticipated that road clearance of 
will be required approximately 4 hours per day on average. 

7.2.1.5 Sensitive Receptors 

Sensitive receptors include the working population, service and construction supply businesses and general 
community of the Watang Pulu sub-district. The wider community of SIDRAP regency are also likely to experience 
some economic benefits.  

7.2.1.6 Impact Assessment 

Increased employment opportunities and subsequent income improvements during construction suggests a 
positive severity and a likely chance of occurring, resulting in a Positive significance score. Implementing mitigation 
strategies are likely to boost this positive impact to highly likely, resulting again in a Positive significance post-
mitigation. Similarly, economic flow-on benefits to the local economy are rated as likely and positive pre-mitigation, 
resulting in a Positive impact. Post-mitigation these positive impacts can be enhanced to a high likelihood of 
occurrence, which results again in a Positive significance rating.  

Workforce demobilisation post-construction is inevitable and has a low severity rating as only a small portion of the 
local population will be affected. This results in a Minor negative impact. Post-mitigation significance remains Minor 
despite mitigation efforts, mainly due to the fact that the downturn is inevitable. Similar to the construction phase, 
job creation and economic flow on benefits during operations result in Positive impacts both prior to and post 
mitigation implementation.   

The magnitude of the impact of the WTG transfer Road closures on roadside businesses is difficult to determine.  
However the impaired business returns could possibly have flow on effects to other areas of the economy. 

                                                      
5 Based on information provided by UPC, the regency government has expressed an interested in utilising the wind farm 
development as a tourist attraction, and educational opportunity for students  
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7.2.2 Impacts Inventory 

Construction Phase 

ECON01 Employment of local labour during construction, leading to improved income level 

Activity : Whole of Project - Overall Construction Management 

Description : The Project will provide new jobs to local people during construction. Increased employment    
opportunities create enhanced incomes, greater prosperity to local families, upskilling 
opportunities, all with beneficial economic flow-on effects to the wider community. 

Mitigation : Development of a ‘pro-local’ employment policy. UPC to hire local people in construction workforce, 
wherever possible. 

Monitoring : Employment records – regularly review to ensure that minimum quotas for local employment are 
being met. 

 Number of meetings held with local business representatives and implementation of the SEP.  

Raw Severity                                 Raw Significance       Mitigated Severity                    Mitigated Significance 

Positive High Likelihood- Positive Positive High Likelihood- Positive 

ECON03 Economic flow-on benefits to the wider community 

Activity : Whole of Project - Overall Construction Management 

Description : Increased employment opportunities and in-migration to the local community will create improved 
income earning / business opportunities for service and construction supply businesses in the local 
area. 

Mitigation : Work with local business representatives through the stakeholder engagement programme to 
discuss and encourage the purchasing of local products and services, wherever feasible (and 
providing that doing so does not monopolise the product and create shortages in the local market). 

Monitoring : Number of meetings held with local business representatives (implementation of the SEP). Number 
of outcomes from meetings successfully conducted and implemented. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Positive Medium Likelihood Positive Positive High Likelihood- Positive 

ECON04 Post-construction workforce demobilisation 

Activity : Whole of Project - Overall Construction Management 

Description : Completion of construction will lead to a demobilisation of workforce and a consequent increase in 
local unemployment and reduction in local incomes.   

Mitigation : Transfer as many construction staff as possible to operations positions.  Severance payments to 
be provided in accordance with (at a minimum) Indonesian regulations. 

Monitoring : Staff employment registers. 

 Employment severance records.  

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Low High Likelihood- Minor Slight High Likelihood- Negligible 

ECON04 Potential impacts to small business by loss parking during the WTG transportation stage 

Activity : Transport Logistics - Overall Construction Management 

Description : Restricted access and parking on the road is used for the WTG transfers and has the potential to 
impair business for some businesses along the alignment.   

Mitigation : UPC is currently negotiating with police the optimum time for undertaking the transfers, access in 
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the roads is one of the parameters being considered.  Night time (early morning) transfers appear 
to be the best window of opportunity for minimisation of impacts, but this may need to be traded off 
against safety considerations. 

Monitoring : Community Consultation, Grievance Mechanism 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Low High Likelihood- Minor Slight High Likelihood- Negligible 

 

Operation Phase 

ECON05 General economic flow-on benefits in the local area 

Activity : Whole of Project - Power Generation 

Description : There will be positive flow-on economic opportunities available to the local business community as 
a result of the project’s ongoing operations. Such economic drivers are likely to stem from the 
permanent operations workforce, tax benefits and plans by Regional Government to use the WTGs 
as an educational and tourist attraction.   

Mitigation : UPC to work with Regional Government to promote the WTGs as a tourist and educational facility. 
Regular meetings to be incorporated into the SEP. 

Monitoring : Number of student and other visitors to the area.  

 Number of meetings held with Regional Government (implementation of the SEP).  

 Number of outcomes from meetings successfully actioned and implemented.   

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Positive Low Likelihood Positive Positive Medium Likelihood Positive 

 

7.3 Socio-Cultural 
7.3.1 Overview 

Socio-cultural impacts include those that affect the established customs, traditions and beliefs of a community. A 
range of impacts to the local culture may occur as a result of the Project’s implementation including: 

x Unmet expectations for jobs, income and power supply, potentially causing discontent,  

x Influx of workers during construction, potentially creating social tension and adverse impacts on local 
culture, and 

Ongoing impacts of the operations workforce on the local community, potentially creating social tension and 
adverse impacts on local culture. 

7.3.1.1 Socio-Cultural Setting 

The four settlements of interest feature residents of mixed ethnicity, including Bugis (98.04%), Javanese (1.92%) 
and Makassar (0.04%)6. Islam is the dominant religion in the study area (80%), followed by Tolotang Towani (17%), 
Catholicism (2%) and Buddhism (1%) (Section 5.3.3.1. Ethnicity and Religion). Studies indicate a high level of 
religious and ethnic tolerance and low levels of community conflict (community consultation, 2015). Although not 
geographically far from Pare-pare, the communities of Watang Pulu are relatively remote on a national scale and 
maintain their own unique cultural norms and customs. Of particular note are the Tolotang Bugis who have 
maintained pre-Islamic animistic beliefs and did not adopt Islam in the early 17th century, as did the majority of the 
Bugis ethnic group (Dugardi, 2015). Identified vulnerable groups in the study area include low-income earning 

                                                      
6 These calculations do not include the population of Lainungan and Lawawoi as this data was not available.  
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families7, which includes 31 families in Mattirotasi (6.3% of the village) and 38 families in Lawawoi (4.9% of the 
village). Data was not available for Uluale village and no families falling into this category are present in Lainungan 
(AECOM Social Survey, 2014).  

7.3.1.2 Community Perception of the Project 

Key outcomes of the stakeholder engagement conducted with the four settlements of interest in the study area 
included the following (Social Survey, 2014): 

- 91% of respondents approved of the Project going ahead, 

- 39% of respondents agreed to participate in construction, 

- 30% of respondents expected increased income or employment, 

- 21% of respondents expected increased power supply, 

- Respondents indicated that they are willing to share public facilities with outside workers (community 
consultation, 2015).  

- Based on the Social Baseline Survey (AECOM, 2014) 54% of people expected that UPC would conduct 
further ‘socialization of the project’. Since 2014, UPC has conducted several stakeholders meeting to 
disclose more information about the Project amongst the local community.  

- 15% of participants (AECOM, 2014) requested further information on land acquisition matters including 
mechanisms for land acquisition, affected people and negotiation of land price. 

Further detail regarding the stakeholder engagement process and the feedback provided by stakeholders is 
provided in Appendix H. 

7.3.1.3 Influx of Outside Workers 

The influx of migrant workers to relatively small remote communities is known to potentially create negative impacts 
to the cultural norms and behaviours of local communities, including (World Bank, 2009): 

x Increased competition for use of public facilities e.g. places of worship, public transport, roadways 
(refer 7.6 Community Displacement) 

x Increased competition for new jobs and business, both between locals and between locals and non-
locals,  

x Cultural differences between external workforce and local people, potentially causing social tension, 

x Perceived lack of project benefits flowing to local communities, potentially causing social tension, 

x Changes in local social dynamics and practices e.g. increases in undesirable behaviours such as 
substance abuse, crime and prostitution, 

x Reduced social cohesion, potentially leading to increased conflict within affected communities, and 

x A potential positive impact includes the ‘upskilling’ of the local community in a new industry sector 
(refer 7.1 

                                                      
7 Low-income earning families were defined as those families that cannot afford at least one primary necessity indicator - 
clothing, food, house, education, and health (AECOM, 2015) 
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x Socio-Economic).  

However, the magnitude of these potential impacts will be strongly influenced by issues such as the size of the 
workforce compared to the size of the host community, cultural compatibility between the host community and 
workforce, and the availability of sufficient resources, services and utilities to accommodate the additional workers. 

During construction, approximately 100-250 new jobs will be created for both unskilled and semiskilled workers. Of 
these, approximately 53 jobs (minimum estimate) will be offered to local people and the remaining 122 jobs will be 
filled by non-local workers, the majority of which will come from other regions of Indonesia8. Influx of the 
construction migrant workforce for the Project will therefore result in a temporary population increase within the 
study area of 0.8%. Since the annual population growth rate within the study area is approximately 1.3%, this is 
not expected to present a significant direct impact.  

During operations, a workforce of 40 people is projected, the majority of whom are expected to be non-local workers 
for the first 5 years of operation. This equates to an extra 0.3% of the population9, which is not considered significant 
when compared to the average annual growth rate of 1.3%.  Worker influx is often accompanied by ‘worker 
followers’ – additional people attracted to the project site to take advantage of indirect economic opportunities such 
as restaurateurs, traders, tourism and other service providers -  therefore the actual influx of people may eventually 
become higher than the projected migrant workforce (World Bank, 2009).  

Incoming workers will be housed within local communities, therefore they will use utilise local public services and 
facilities including public transport, places of worship, restaurants, medical facilities and public utilities such as 
sanitation infrastructure, water and electricity (impacts on public utilities are addressed in Section 7.6 Community 
Displacement)  

The relative remoteness, small population size and unique cultural practices of communities within the study area 
make the worker influx issue an important consideration, particularly during construction. However, in this instance 
the size of the workforce is relatively small when compared to the host community, and the majority of workers are 
expected to be from a similar cultural background. As such, it is expected that these impacts can be effectively 
mitigated through implementation of measures such as appropriate worker induction / training courses, regular 
consultation with community leaders to detect and monitor any social tensions that arise, continued implementation 
of the SEP and implementation of the Grievance Mechanism.  An influx management plan will be developed to 
manage and control any impacts. 

7.3.1.4 Unmet Expectations 

Some local community members have stated expectations that the project will bring enhanced employment 
opportunities, income and power supply. During construction, employment opportunities (and by extension income 
enhancement) will be offered to a minimum of 53 local people, which equates to a job-to-worker ratio of 1: 219 in 
Watang Pulu sub-district. This indicates relatively high competition for jobs is likely, particularly since over a third 
of respondents interviewed hoped to participate as part of the construction workforce. During operations, benefits 
to local people will not be realized until five years after operations, and even then projected job-to-worker ratio will 
be 1: 305 in Watang Pulu sub-district. Conclusively, it is reasonable to consider that expectations for jobs and 
income by local people may not be met by the project. Additionally, it is not uncommon for local residents in regional 
areas to expect higher wages when employed on relatively large-scale infrastructure projects when compared with 
their usual livelihoods (within the study area the vast majority of the working-age population are engaged in the 
agricultural sector).  

21% of community members also expressed an expectation that they will be provided with increased power supply 
from the Project. It is however acknowledged that UPC, as a private entity, does not have any control over how the 
electricity produced by the proposed project.  Nor can it determine how it is distributed.  These decisions are under 
the purview of the Indonesia’s State-owned Electricity Company namely PLN. UPC can play a role in encouraging 
PLN to prioritize electricity supply to the local community (and discussions with relevant government 
representatives have indicated that this is likely).  However, a favorable outcome cannot be guaranteed.     

Whilst it is beneficial that such opportunities and benefits will arise from the project, it is likely that some community 
discontent will arise due to unmet expectations regarding matters such as availability of employment (as evidenced 

                                                      
8 Based on averaged figures provided for workforce employment (UPC, 2015).  
9 Projected population figures calculated based on a 2018 estimated start date for project operations. 
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by the high jobs-to-worker ratio), and improved local electricity supply. Such adverse impacts can be mitigated by 
establishing and implementing a ‘pro-local’ employment policy and setting up realistic expectations regarding 
Project benefits through ongoing implementation of key messages through the stakeholder engagement 
programme.  

7.3.1.5 Sensitive Receptors 

Sensitive receptors include residents of Mattirotasi, Lainungan, Lawawoi and Uluale villages, as well as the Watang 
Pulu sub-district. They also include residents of Pare-pare, as this will be the main supply and ‘gateway’ town for 
the project.  

7.3.1.6 Assessment Results 

Unmet expectations for benefits have an unmitigated likelihood and severity of medium, resulting in a Moderate-
level impact. Once mitigated, impacts are unlikely to occur and the severity is assessed as low, resulting in a 
negligible impact. This assessment depends heavily on the effective implementation of the SEP in order to manage 
community expectations.  

Workforce influx during construction is assessed as having a medium severity and medium likelihood, resulting in 
a Moderate impact. Once mitigated, the likelihood and severity is expected to drop to unlikely and low, resulting in 
a Minor impact. During operations, influx impacts are assessed as being Minor (low severity and likelihood) and 
once mitigated impacts can be reduced to negligible levels. This mitigated outcome is more likely to be experienced 
after the first five years of operation when a majority of jobs are planned to be filled by local people. This significance 
rating also depends on the success of planned training programmes.   

7.3.2 Impacts Inventory 

Construction Phase 

SOC01 Influx of workers during construction 

Activity : Whole of Project - Overall Construction Management 

Description : Project-induced in-migration has the potential to adversely impact on local community dynamics 
due to increased community tension over competition for jobs, public facilities and cultural 
differences. Reduced community cohesion could be experienced despite there being majority 
support for the project. 

Mitigation : UPC to ensure that all workers complete a culturally appropriate worker induction programme that 
covers local cultural sensitivities, issues and appropriate codes-of-conduct for all workforce before 
commencing employment.  Regular meetings between UPC staff and village and religious 
representatives (and police if / where required) to discuss any community issues that arise as a 
result of project construction. The nature and timing of such meetings should be outlined in the 
SEP for the life of the project.   

 Implementation of the community grievance mechanism. 

Monitoring : Employee induction records and completion rates. 

 Records in the grievance mechanism. 

 Community perceptions surveys. 

 Police records of any noticeable spikes in community conflict. 

 The number of meetings held between community leaders and UPC staff. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Medium Likelihood Moderate Low Low Likelihood Negligible 

 

SOC02 Unmet expectations regarding project benefits 

Activity : Whole of Project - Overall Construction Management 
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Description : A significant proportion of the community has expressed interest in obtaining employment during 
project construction. Community dissatisfaction may occur if these expectations are not managed. 

Mitigation : Continued implementation of the SEP in which key messages aimed at setting realistic 
expectations are promoted. Establishment of a grievance mechanism to facilitate community 
concerns.   

  Implementation of the community Grievance Mechanism as a channel for community members to 
air frustrations and receive information and clarification.  

Monitoring : Attendance levels at community engagement sessions. 

 Community perceptions surveys. 

 Records in the Grievance Mechanism. 

   

Raw Severity Raw Likelihood Raw 
Significance 

Mitigated 
Severity 

Mitigated 
Likelihood 

Mitigated 
Significance 

Medium Medium Moderate Low Unlikely Negligible 

 

 

Operations Phase 

SOC03 Unmet expectations regarding project benefits 

Activity : Whole of Project - Power Generation 

Description : Stakeholder engagement to date indicates the project has majority support however there are 
sections of the community that have expressed heightened expectations for jobs, income and 
power supply. The project may not be able to satisfy all expectations. 

Mitigation : Continued implementation of the SEP in which key messages aimed at setting realistic 
expectations are promoted. Establishment of a grievance mechanism to facilitate community 
concerns.  Implementation of the community Grievance Mechanism as a channel for community 
members to air frustrations and receive information and clarification. 

Monitoring : Attendance levels at community engagement sessions. 

 Community perceptions surveys. 

 Records in the Grievance Mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Medium Likelihood Moderate Low Unlikely Negligible 

SOC04 Ongoing presence of permanent workers 

Activity : Whole Of Project - Project Staffing and Management 

Description : The operations workforce will consist of a small number of non-local staff initially, followed by a 
planned take-over of jobs by local people in the long-term. The first five years of operation could 
see some minor levels of increased migrant-induced community tensions. 

Mitigation : UPC to ensure that all workers complete a culturally appropriate worker induction programme that 
covers local cultural sensitivities, issues and appropriate codes of conduct for all workforce before 
commencing employment.  Implementation of the community grievance mechanism. 

Monitoring : Employee induction records and completion rates. 

 Records in the Grievance Mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
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Low Low Likelihood Negligible Slight Unlikely Negligible 

 

7.4 Cultural Heritage 
7.4.1 Overview 

In accordance with the requirements of IFC PS8, the cultural heritage assessment will consider potential impacts 
to both tangible and intangible cultural heritage within the Study Area. Tangible cultural heritage incorporates 
physical resources such as grave sites, mosques, significant natural features or historical memorials, whereas 
intangible cultural heritage considers issues such as traditional practices or rituals. Note that no culturally-significant 
sites have been identified within the proposed construction envelope, and so the assessment will focus on impacts 
to surrounding sites. 

The assessment of potential cross-cultural conflicts (particularly between the host community and project 
workforce) has previously been undertaken in Section 7.3. 

7.4.1.1 Physical Cultural Resources 

Physical cultural resources (a form of tangible cultural heritage) may be impacted through both direct and indirect 
means, for example removal or accidental damage during site clearing, restriction of access allowed to members 
of the host community or loss of amenity value of the site through increased noise or dust generation by project.  

As shown in Figure 7-2, and Table 7-2, four (4) sites of cultural significance were noted, these being a cemetery 
(CH1), a worship house (CH2), and two (2) outdoor worship sites (CH3 and CH4). Three (3) of these sites (CH1, 
CH2 and CH3) are located within the permit area. Sites CH1 and CH2 are located some 1.5km and 2km 
respectively from the project infrastructure, and are therefore unlikely to be impacted by the proposed activities 
during either construction or operations.  

Site CH3 is located some 0.5 km to the east of the turbine string (between WTGs 3 and 4). It is not within the 
turbine or transmission line footprint so is unlikely to be impacted directly, however it may be indirectly impacted 
for example if noise generated during construction interferes with ceremonies undertaken at the site. There is 
potential for the amenity of the site to be impacted as a result of increased noise during the operations phase of 
the project, however noise modelling presented in Section 6.8 indicates that ambient noise levels in the area are 
only expected to rise by some 0.1-0.2 dBA during the day time, and 0.3dBA at night10. As such the impact is not 
expected to be significant. Nonetheless, if complaints about noise are about by members of the community (during 
either construction of operations), then noise monitoring should be undertaken to objectively assess the issue. 
Further action, if any, can be determined based on the outcomes of this monitoring. Site CH4 is located outside of 
the permit area, and is therefore unlikely to be impacted.  

 

                                                      
10 It has been assumed that site CH3 will have similar baseline noise characteristics as receptor site “G” 
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Figure 7-1 Mosque in Pabaressang, Mattirotasi  

Additional cultural resources include four mosques within the villages surrounding the project site, as shown in 
Figure 7-2. These are well away from the disturbance envelope, the nearest is some 0.7km to the east of WTG 1 
(Figure 7-1) and so are unlikely to be impacted directly, however sermons or other ceremonies held at these 
locations may be affected by construction or operations-phase noise. As with potential noise impacts to site CH3, 
the potential likelihood of this occurring is low, however noise monitoring at these sites is to be conducted if 
community complaints are received, and action taken accordingly if noise is found to be an issue. 

 

 

Table 7-2 Physical Cultural Resources Located within the Project Study Area 

ID Notes Image 

CH 1 Tolotang Towanii Cemetery 
located south-east of Lawawoi 
Village (also used as a place of 
worship). 

 

CH 2 Worship house located south-
east of Lainungan Village 
(reported to be used by 
community members from 
various religious backgrounds) 
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CH 3 Place of worship to request a 
rain blessing (located in the 
south-east of the permit area) 

 

CH 4 Place of worship to request a 
rain blessing (located outside 
the southern boundary of the 
permitting area, adjacent the 
Salo Cake river) 

Image not available 

   

There are 2 structures in Parepare which are on the transport route and are being treated as items of 
cultural heritage they are: 

x Monumen Cinta Sejati Habibie-Ainun in Jl. Karaeng Burane 
x The Mayor’s foot bridge 

These 2 items will be protected by Road closures and intersection control in the case of the monument, 
and roadworks to improve the clearance in the case of the foot bridge. 
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Figure 7-2 Physical Cultural Resources Located within the Project Study Area 
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7.4.1.2 Intangible Cultural Heritage 

Impacts to intangible cultural heritage may occur when project actions or activities prevent the local community from 
engaging in their unique cultural practices, or hamper the ability of the community to pass these practices on to future 
generations.  

As previously noted in Section 5.3.3, the religious beliefs practiced in the study area are diverse. While the majority of 
residents (80%) identify as Muslim, a significant proportion (17%) are Tolotang, with an additional small minority of 
Buddhists and Christians. Within these groups, there are frequently traditional cultural practices and ceremonies that 
adhered to alongside the official religious beliefs; this is particularly notable for the Tolotang. During interviews, the local 
community identified two (2) important community rituals that are routinely undertaken, these being: 

x Sipulung Ritual: This ritual is practiced annually at the Pabbere Tomb site in Perrinyameng, Amparita. This 
site is approximately 12km east of the permit area. This is practiced by Tolotang households only.  

x Mappadendang Ritual: This ritual is a tradition harvest thanksgiving ceremony which may be practiced at a 
local home or in a rice paddy (this ritual is not confined to a single location). This is widely practiced in the local 
area, and typically includes participants from the various religious groups. 

Given the distance of the site for the Sipulung Ritual from the permit area it is unlikely that the community’s ability to 
participate in this activity will be impacted by the project. Impacts to the Mappadendang Ritual are also unlikely as this 
ritual does not appear to be confined to a specific location.  

7.4.1.3 Chance Finds 

It is possible for undocumented cultural resources to be uncovered during site clearing and construction works, for 
example unmarked graves or historical artefacts. As such, it will be necessary for a Chance Finds Procedure to be 
developed in consultation with the local community, religious leaders and Cultural Heritage Preservation Makassar, 
South Sulawesi. This procedure will provide a documented process for dealing with any chance cultural finds and would 
typically include stopping all works in the area until the find has been assessed by a competent specialist who can then 
advise on the best course of action dependant on the nature of the find. The chance finds procedure is to be developed 
prior to commence of any earthworks or site clearing and site personnel are to be given training in the application of the 
procedure. 

7.4.1.4 Sensitive Receptors 

Sensitive receptors for cultural heritage impacts include the physical cultural resources located within the study area 
such as cemeteries, ritual sites and worship houses, as well as the local community members who utilise these facilities 
(primarily from the surrounding villages of Mattirotasi, Launungan, Lawawoi and Uluale). 

7.4.1.5 Impact Assessment 

Based on the available site information (including interviews with local community members), there are no cultural 
heritage sites located within the proposed construction envelope, and there is therefore limited scope for impacts to this 
aspect. The most significant risks are the disturbance of previously unidentified cultural resources, or secondary impacts 
such as noise that could decrease the amenity value of cultural sites. With the application of suitable mitigation measures, 
the significance of these impacts can be reduced to negligible levels. 

7.4.2 Impacts Inventory 

Construction Phase 

CH01 Disturbance or damage to cultural resources 

Activity : Whole of Project - Overall Construction Management 

Description : Ground-disturbing activities such as vegetation clearing and earthworks may damage sites or artefacts 
of cultural or historic significance, particularly those that may not have previously been identified. 

Mitigation : Project personnel are to be provided with a map of all culturally significant sites. If any works are to occur 
within 100m of such a site, physical markers are to be utilised to indicate the location to the workforce 
so that accidental encroachment does not occur. 

UPC is to develop and implement a Chance Finds Procedure. 

The construction workforces are to be trained in the identification of potential items or sites of cultural 
significance, as well as the application of the Chance Finds Procedure. 

Monitoring : Reports for any potential chance finds; 
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                         If find is potentially significant, report from government representative or cultural heritage specialist. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Medium Likelihood Moderate Low Low Likelihood Negligable 

CH02 Noise impact to culturally-significant sites 

Activity : Whole of Project - Overall Construction Management 

Description : Civil works such as earthmoving, piling and loading / unloading vehicles may produce excessive noise 
that could impact the amenity of nearby cultural heritage sites (e.g. mosques, or the worship house at 
CH3). 

Mitigation : Apply mitigation measures previously identified in Section 6.8. 

If community noise complaints are received, conduct monitoring at the receptor locations, and determine 
suitable mitigation action (if any) dependant on the outcome of the monitoring. 

Monitoring : Log of community complaints, and investigation / monitoring undertaken in response. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Low Likelihood Minor Low Low Likelihood Negligable 

CH03 Potential impacts to sites in Pare Pare due to WTG transportation 

Activity : Transportation Logistics - Overall Construction Management 

Description : 2 items of cultural heritage and cultural significance have been identified on the transport route which 
could have the potential to be impacted by either removal or modification. 

Mitigation : in the case of the monument vehicles will negotiate the roundabout in the opposite side to normal 
operations for vehicles and that direction, requiring closure of the intersection for a brief period while the 
vehicle is passing.  In the case of the foot bridge, modifications are being made to the vertical alignment 
to ensure that appropriate clearances are achieved. 

Monitoring : incident reporting if necessary 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Low Likelihood Minor Low no Likelihood Nil 

 

Operation Phase 

CH03 Noise impacts to culturally-significant sites 

Activity : Whole of Project – Power Generation 

Description : Noise emitted by the WTGs may potentially impact the amenity of local culturally-significant sites, 
particularly CH3 (noise modelling indicates a low probability of this occurring, however a precautionary 
approach is advised). 

Mitigation : Apply mitigation measures previously identified in Section 6.8. 

If community noise complaints are received, conduct monitoring at the receptor locations, and determine 
suitable mitigation action (if any) dependant on the outcome of the monitoring. 

Monitoring : Community complaints, and investigation / monitoring undertaken in response. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 

Medium Low Likelihood Minor Low Low Likelihood Negligable 

 

7.5 Indigenous People 
7.5.1 Overview 

IFC guidelines require proponents to determine the presence or absence of Indigenous Peoples (IPs) in the study area, 
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and to assess potential adverse impacts on identified groups. This assessment should also consider potential impacts 
to IPs who may not physically reside within the study area, but who have a longstanding historic / traditional association 
with the area, and who may utilise natural resources located therein for subsistence, livelihood or cultural purposes. 

While there is no universally-accepted definition for IPs, under PS7 they are characterised as a distinct social and cultural 
group possessing the following characteristics in varying degrees: 

- Self-identification as members of a distinct indigenous cultural group and recognition of this identity by others;   
- Collective attachment to geographically distinct habitats or ancestral territories in the project area and to the 

natural resources in these habitats and territories;   
- Customary cultural, economic, social, or political institutions that are separate from those of the mainstream 

society or culture; or 

- A distinct language or dialect, often different from the official language or languages of the country or region in 
which they reside (IFC, 2012a).  

7.5.1.1 Ethnic Composition of the Study Area 

Baseline surveys of ethnic composition of the study area11 yielded the following results: 

- Bugis, including Tolotang Bugis (98.04% of people in the study area) – Bugis are the dominant ethnic and 
linguistic group in South Sulawesi. Tolotang Bugis, who also reside in the study area, are different in the sense 
that they have retained their pre-Islam animistic religious beliefs and do not practice Islam.  

- Makassar (0.04% of people in the study area) – these are the other dominant ethnic and linguistic group in 
South Sulawesi (after the Bugis) who tend to reside in the far south of the southwestern peninsular of Sulawesi, 
predominantly in-and-around Makassar.  

- Javanese transmigrants (1.92% of people in the study area) – the most dominant ethnic group in Indonesia, 
both by population and politically. This ethnic group originates in Java (AECOM, 2014).   

None of these groups would be considered IPs based on the definition provided by PS7.  

In addition to the ethnic composition survey, a focused IP study was also completed in 2015. Findings of this study, were 
that no IPs were found to reside within the study area or to hold interests in lands / natural resources therein (Dugardi, 
2015). Of note, several significant Tolotang cultural sites exist within the study area; this issue has been previously 
addressed in Section 7.4. 

7.5.1.2 Sensitive Receptors 

Not applicable based on study findings. 

7.5.1.3 Impact Indicators 

Not applicable based on study findings. 

 

7.6 Community Displacement 
7.6.1 Overview 

Land acquisition for new and emerging projects in Indonesia is one of the more complex aspects facing project 
development.  Land ownership and access in Indonesia is recognised on a number of levels, as is the status of land and 
the way in which that is recognised by various levels of government and the community.  Whenever a new project is 
established, especially in the more remote parts of the country, there is always a complex mix of community expectations 
and interaction with various government departments that makes land access a challenge. 

UPC’s Land Acquisition objective is to undertake land procurement in a manner which complies with the IFC principles 
on Land Acquisition (specifically PS 5) as well as adhering to other applicable national and international laws and 
standards.  To achieve this, a Land Acquisition Framework document has been prepared to describe UPC’s project, and 
articulate: 

x The need for land acquisition, 
                                                      
11 Values only account for ethnic composition in Mattirotasi and Uluale, as data was only available for these villages.  
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x The policy and underlying framework on which the process is based,  
x A detailed guideline for the manner in which the land acquisition process is to implemented such that it is 

consistent with the applicable policies and principles adopted by UPC.   

The Land Acquisition Framework document is attached in Appendix  B. 

The siting of the project and the layout of the wind turbine arrays has been specifically considered to reduce the footprint 
and to ensure that no physical displacement of community members’ homes will result from the Project’s implementation.  
The project will however result in economic displacement, primarily due to the acquisition of what is largely pastoral land. 
Other forms of economic displacement may also occur due to restrictions on land access.  The Land Acquisition 
Framework and the land acquisition process by UPC is well underway and includes intensive community interaction to 
address the needs of PS 5, specifically in the recognition of ownership, clarification of boundaries, recognition of assets 
and recognition of economic reliance on the required footprint.  The section will give an overview of the land acquisition 
process to date. 

The general approach by UPC is to acquire all land required for the project as entire blocks, but to implement a “lend 
back” arrangement which allows the current land users  to resume access to the areas around the wind turbines once 
the construction phase has been completed.  In this way UPC will minimise disruption to the community and maximise 
the availability of access to the land around the project facilities. 

It is also noted that UPC is only acquiring land for the project on a “willing seller, willing buyer” basis, and relies on 
negotiation with the various landowners to achieve this outcome. UPC did not utilise government processes to invoke 
the rights of eminent domain, and thereby force involuntary acquisition. UPC’s land acquisition policy is further detailed 
in Section 7.6.3 below. 

A further complexity in land access is the classification of some of the project area as production forest (refer Figure 
7-3).  In practice this land is not used for formal forestry activity and continues to be used by the local communities for 
other purposes such as farming and cropping.  This results in the requirement for appropriate permits to work in the 
forestry area, at the same time as a need to be consideration for the community uses.  The section will outline the manner 
in which UPC will address these land acquisition requirements, for a further reference the full Land Acquisition 
Framework is attached in Appendix B. 

7.6.2 Activities to date 

To date, the following key activities have been undertaken by UPC: 

x MOU signed between UPC and the Governor of South Sulawesi and PLN on the Project.  

x Recommendation by the Governor of South Sulawesi for use of the Forestry land.  

x June 2013 - an initial land identification effort was carried out by UPC with village heads, community leaders, 
and land users to identify the type of land rights that exist under the project’s design. 

x August 2014 - UPC engaged independent contractors to conduct market research and report on land, assets 
and their market value in the study area. This information was used to underpin UPCs strategy and entitlement 
matrix for land acquisition.   

x November 2014 – negotiation with land holders for land acquisition commenced.  

x June 2015 - the Project had acquired agreements with all of the Project-Affected Persons (PAPs) for surface 
rights to build the WTG components. 

x July 2015 - further surveying conducted by National Land Agency namely BPN on additional land certificate 
holders for string 2 and 4 WTGs (Phase II). 

x August 2015 – UPC signed agreements with the surface users for the land required to construct Phase 1 of the 
Project.  

x August 2015 - UPC made available a draft Land Acquisition Plan and Framework (refer Appendix B).  

x Acquisition of the private land necessary for some access road widening. 

x Identification of land users with traditional land use rights, in cooperation with UPC. 

x Development of a master planning schedule for land acquisition and land disposal, 

UPC has also indicated it is nearing completion of the following actions:  

x Issuance of the Pinjam Pakai - right for borrow and use of the forestry area, 
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x IMB Construction Permit for some remaining parcels (to be completed prior to Financial Close), and 

x Disturbance Permit for some remaining parcels (to be completed prior to Financial Close).  

Ongoing and future actions to be undertaken by UPC include: 

x Improved methods for assessing and mitigating impacts on vulnerable PAPs, 

x Improving the PAPs and land parcel database, and 

x Develop and implement a monitoring and evaluation plan for acquisitions (UPC, 2015b).  

Stakeholder engagement carried out by AECOM (2014) yielded the following feedback relating to land acquisitions: 

x 95% of respondents affected by acquisitions expected compensation in the form of money; 5% of respondents 
requested land-based compensation.  

x The acquisition process expected by communities was via rent; only 19% of respondents wanted to sell their 
land to UPC.  

Consultation carried out between UPC and PAPs through 2015, through both direct negotiations and some group 
discussions, has yielded the following key concerns from stakeholders:  

x Concerns on domestic animals (cattle) as a result of wind farm operations, such as the adaptation process of 
cows to the presence of turbines; 

x The public’s safety during construction; 
x Water quality and quantity, especially during drought periods, where a number of rivers will dry out; 

Prioritizing the involvement of local manpower in the wind farm project activities. 

UPC has indicated that these issues have been mostly resolved through ongoing consultation with PAPs. UPC has 
acquired agreements with all surface rights to PAPs’ land to build the WTG components.    

UPC has indicated that it intends to compensate PAPs though cash payments. During the wind farm operation, UPC will 
allow the original landowners to utilize land that is not utilized by the project via leaseback agreements. UPC ultimately 
plans to return the land to its original landowner following decommissioning of the wind turbines. Utilization allowances 
will also be provided by UPC to landholders affected by blade overhangs on their property, shadows cast on their land 
and noise disturbance. UPC has outlined compensation principles, an entitlements matrix, a grievance mechanism and 
an acquisition procedure within their Land Acquisition Framework (refer Appendix B) (UPC, 2015b).  

7.6.3 Assessment framework 

Under the Indonesian legal framework for land rights UPC has registered as a Foreign Investment Company (PMA) and 
has acquired and registered the land under a Rights to Build (HGB). There are a range of Indonesian land acquisition 
regulations relevant to The Project that have beed adhered to by UPC – these are listed in  
Appendix B.  Eminent domain can be exercised by the Indonesian Government through the relevant regulations as the 
Project falls under Public Interest. However as discussed below, UPC has not invoked any instruments to facilitate 
involuntary acquisition of the land. 

IFC’s PS 5 recognizes that project-related land acquisition and restrictions on land use can have adverse impacts on 
communities and persons that use the land12. The standard applies to resettlement (physical and economic) that is 
involuntary – that is where PAPs do not legally hold the right to refuse acquisitions or restrictions on land (e.g. thorough 
lawful expropriation / invocation of eminent domain by the ruling government). The following mitigation hierarchy is 
employed under PS 5 (IFC, 2012c):  

x Avoid – avoid displacement wherever possible. 

x Mitigate – minimise scope and impact of project if avoidance is not possible. 

x Compensate – Compensate PAPs where the above cannot be achieved. Like-for-like compensation (such as 
provision of similar quality replacement land for farmers) is preferable to other alternatives such as training and 
cash provision. 

However, with regards to involuntary acquisition of land, UPC has stated: 

Resettlement will never be involuntary in our acquisition process and we adhere to the PAP’s consent to participate in 
the process (UPC, 2015b). 

                                                      
12 Including: land owners, land renters, those with recognised traditional use rights and other third parties.  
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And, 

Negotiation and acquisition of land is based on voluntary involvement. Eminent domain will not be exercised and PAPs 
can manage their involvement to the project free of coercion. The nature of the Project allows UPC to revise the Project’s 
design to avoid impacting PAP who does not have their land acquired (UPC, 2015b).  

Therefore, even though through national laws the instrument of eminent domain may be applied (and therefore PS 5 
applies), UPC has indicated it will not enact such a method. Nonetheless, for this assessment PS 5 will be used as the 
guiding assessment framework as UPC has indicated an intention to adhere to good international industry practice (GIIP) 
when it comes to land acquisition, and therefore specifically PS 5.  

Economic displacement 

The Project has acquired private land from land holders (110 parcels) and lease production forestry land from the 
Government (63 parcels). Hence there will be economic displacement13 for some land owners and users in the study 
area. There will be no physical displacement14 of the local community– the closest settlements to the site are located in 
the valley approximately 300 m from where the wind turbines will be installed and thus will not be affected in terms of 
physical displacement. The intended land acquisition parameters are outlined in Table 7-3, below.  

Table 7-3 Land Acquisition Parameters for The Project 

Parameter Pre-construction & 
Construction 

Operations 

Total area of land aquired 
by Project (ha) (private 
land and forestry land) 

136.2 Ha 

(although this will be 
reduced to 86ha) 

10 Ha 

Assume 30 turbines at 
1200 m2 

Total number of land 
holders / users affected 173 36 

Source: (PT. UPC Sidrap Bayu Energy, 2015) 

The land acquisition was completed during the pre-construction phase. This will amount to the acquisition of 136.2 ha of 
private land affecting 173 land users, equating to 63% of privately owned land and 37% of land users in the study area. 
Of this, only 86 ha will ultimately be retained by UPC, with the rest being released back to the oringial owners or 
transferred to the second phase entity – all to comply with UPC’s location permit requirements.  

During the 18 month construction period it is expected that all use of land by PAPs in the parcels to be acquired / leased 
(and not released back to the original owner) will cease. During operations, it will not be necessary to exclude local 
communities or livestock from access in and around the turbines and many land users can resume activities, albeit some 
will have a smaller agrarian footprint as a result of infrastructure presence. It is estimated that 10 ha of land affecting 
approximately 36 land users will be taken up during project operations.  

An asset inventory of the land parcels acquired and leased has been made available for this assessment and show that 
the private land is predominantly used for cattle grazing (the land type for the privately owned lots is mainly open grassy 
plains), with some other agricultural activities in the valleys nearby e.g. corn crops. The production forestry land is 
composed mostly of grassy ridges with few stunted trees and a small amount of forest. It is primarily used by the local 
community for the grazing of cattle and small-scale nut tree cultivation e.g. nutmeg and cashew nut trees and community 
teakwood. Some parts of the hills are quarried for gravel (UPC, 2015b).  

A map of land rights, overlain with the Project’s intended infrastructure, is provided in Figure 7-3.  

 

                                                      
13 Defined as the loss of access to natural resources, land, business resources and associated income sources. 
14 Defined as loss of land, homes and physical assets. 
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Figure 7-3 Land Rights in the Project Area 

 

7.6.4 Potential Impacts on Agrarian Productivity 

Change in the microclimate (wind speed, turbulence, temperature and humidity) in the wake of turbines are known to 
occur. The type and extent of change depends on a range of factors including distance from turbine, hub height, 
atmospheric stability, wind speed, turbine design and wind farm size and layout (Tosh et al, 2014; DOE, 2015). Such 
changes could result in the reduced productivity of pastures and crops which grow in the wake of turbines. Limited studies 
have been completed on the impacts of wind energy developments on nearby crops, however a study conducted by 
Rajewski (2013) concluded that no significant negative interferences by wind turbines were found on nearby corn crop 
productivity. It is also widely reported that wind farms can comfortably coexist with adjacent cropping activities without 
significant adverse impacts (DOE NSW, 2015; Tosh et al, 2014; Rajewski, 2013).  

It should be stressed that in general, aside from the short-term disturbance through construction, and the early stages 
of operation when the presence of the turbines is a new experience, farming activities involving livestock can coexist 
with a wind farm with little or no impact on the farming activity.  Potential impacts from wind farm facilities on livestock 
could include: 

x Noise emissions from turbines could interrupt communication and cause stress or alarm. 

x Visual stimuli created by turbines (e.g. from shadow flicker, the turbines themselves) could create alarm.  

x A slight reduction in milk production, food intake and altered hormone levels in cattle residing in areas with 
EMFs similar to those of high voltage power lines is known to occur (Burchard et al. 2003, 2006, Rodriguez et 
al. 2004). However studies also concluded that these changes were not hazardous to livestock health. Turbine 
EMFs are weaker than high voltage power lines and so such potential impacts on cattle residing around turbines 
is expected to be negligible.    

In a worst case instance, such impacts could result in reduced livestock productivity and subsequently reduced incomes 
and / or food security for farmers, however these impacts are considered unlikely based on current literature. Heldin et 
al, (2012) concluded that studies which demonstrate these potential impacts are frequently lacking and / or livestock 
quickly become habituated to the presence of turbine infrastructure. Additionally, cattle are also known to easily habituate 
to traffic movement through their grazing areas. Car travel speeds would need to be reduced through any grazing areas, 



7| Potential Social Impacts and Their Mitigation  
 
 
 

 
UPC Sidrap Wind Farm Project ESHIA 7-26    
 

particularly during peak construction, to avoid alarming or colliding with livestock. UPC will also employ 
herdsmen to assist with stock management. 

7.6.5  Impacts of WTG Transportation 

The WTG transfer logistics plan requires modification of the port area and temporary road clearances to 
ensure safe transportation of the components to site.  There are two potential elements of displacement that 
will be generated by this transport option and they are: 

7.6.5.1 Relocation of 2 Warung 

In the car park area outside the port, which will become the exit gate for the WTG components, there are a 
number of small food kiosks (warung) that had been established around the perimeter.  Detailed community 
consultation has not taken place with these business owners, due to the recent decision to optimise the 
transport option and also to avoid opportunism in the area.  It is thought to be highly likely that these Warung 
are actually informal structures and their occupants effectively squatters.  There is a concern that public 
announcements may lead to opportunistic squatting in the area.  Although the structures are likely to be 
squatters, they are likely to be recognised by the local village authorities and may even have some forms of 
letters of bona fides at the village level (below the Walikota level) where often informal ownership is 
recognised. 

In accordance with IFC guidelines, UPC undertakes to recognise the human rights of these personnel.  The 
car park will be redesigned and 2 new kiosks will be created of similar dimension and facility in the same 
area to ensure continuity of business for these enterprises.  Project personnel will assist with the relocation 
of the business to the new kiosks which are intended to be of a similar standard or better to the ones that 
will be vacated. 

These personnel will be included in the entitlements matrix of the Resettlement Framework. 

 
Figure 7-4 The 2 Warung that the need to be relocated 

7.6.5.2 Small Businesses on the WTG Transportation Route 

For the period of mobilisation of the equipment to site from the port (expected to be approximately 2 months) 
it will be necessary for a number of the roads to be cleared.  This will mean that parking will not be allowed 
on the sides of the road, in particularly along the stretches just outside the city on Jalan Ahmed Yani.  There 
will also be some brief periods of restricted access for vehicles.  The police will manage the road clearances, 
which are not expected to require road closures.  Restricted parking along these stretches of road, if they 
are to occur in peak business hours may have some negative impact on businesses beside the road.  In 
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particular there are a number of hardware/building outlets along these roads whose customers park outside 
the premises.  Again, given the recent decisions on the transport option and the wish to avoid opportunistic 
claims, stakeholder engagement is just commencing in this corridor and a detailed sensitive receptor analysis 
has been undertaken although owners have not yet been consulted.  As part of the community engagement 
program along this route a claims process will be established for those who feel that their business is 
impaired by the transportation options.  The particular stretch of road in question is virtually unavoidable no 
matter which transportation option to port is considered, and that the selected transportation option 
represents the least intrusive option for small business interruption. 

The primary mitigation strategy will be the avoidance of peak periods of business operation, as long as this 
does not compromise safety and other concerns such as interaction with trees and services.  This 
classification of economic displacement will be added to the resettlement framework document and the 
grievance mechanism will be extended to these PAP’s beyond the stakeholder engagement process. 

7.6.6 Impact Summary 
The following potential impacts may occur as a result of the economic displacement to land holders: 

x Loss of agricultural land for crops, cattle grazing activities and other economically valuable tree 
species / crops e.g. cashew and nutmeg trees, not expected to be extensive enough to displace 
personnel from the activity, but may remove a small portion of their available resource, 

x Reduced household income and/or food security, 
x Disruption of agrarian lifestyles and the subsequent stability of individuals and households, 
x Loss of ancillary agrarian structures e.g. cattle yards and fences,  
x Potential reduction of agrarian productivity (cropping, pasture and livestock),  
x Loss of culturally important sites (refer Section 7.4).  
x Relocation of 2 Warung; 
x Impacts on SMEs due to road clearances. 

Mitigation measures for such impacts could include developing and implementing a Compensation Plan 
through CSR and community development program that adheres to the IFC’s PS 5, GN 5 and Handbook for 
Preparing a Resettlement Action Plan. The plan should explore methods for providing like-for-like 
compensation arrangements. Other methods include the ongoing implementation of a grievance mechanism 
and the stakeholder engagement programme, specifically to monitor any impacts arising to agrarian 
productivity around the wind farm infrastructure.   

7.6.7 Sensitive Receptors 
The primary sensitive receptors to these potential impacts are users of the privately-owned land being 
acquired and production forest being leased by UPC. Third parties, such as the families of land users, will 
also be affected (note that the land users are not necessarily restricted to land owners; others such as land 
renters or agricultural wage labourers may also be affected).   

7.6.8 Impact Inventory 
Pre-Construction Phase 
DISP01 Economic displacement of land users and third parties 
Activity : Whole of Project - Land Acquisition 

Description : Pre-construction land acquisition activities will see the economic displacement of land users, 
resulting in loss of agricultural land and facilities, reduced income sources and potentially food 
security and changes to current agrarian lifestyles.  Affected third parties, such as family 
members of land owners / users, will also be negatively impacted. 

Mitigation : • UPC to continue to review, update and implement their Land Acquisition Framework and 
Plan according to PS 5and the IFC’s Handbook for Preparing a Resettlement Action Plan. 
Elements of a Compensation Plan, as defined by the IFC’s guiding policies, are to be 
incorporated into this document; including Land Procurement Plan in Forestry Area as 
supplementary for LAFP 

• Progress the assessment of the potential impacts on, and implement any necessary 
compensation arrangements for, vulnerable groups; 
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• Close-out investigations and identification of land users who have traditional land use 
rights on land to be acquired, including those community members who currently utilise 
resources within the forestry plantation (collaborate with the Forestry Department on this 
matter if necessary). Compensate all identified traditional land users in accordance with 
IFC principles; 

• Investigate, and where appropriate and feasible, implement alternative compensation 
arrangements to cash payments for land acquisition e.g. land replacement during 
construction phase, provision of alternative employment in project construction to 
displaced land users where skill sets align. If alternatives to cash compensation cannot be 
found, assess the abilities of PAPs to use cash to restore their standard of living during 
the construction period through the Compensation Plan;   

Monitoring : • Implement the monitoring and evaluation plan for the Land Acquisition Framework and 
Plan / Compensation Plan. 

• Records in community grievance mechanism. 

• Continue to monitor PAPs perceptions towards the land acquisitions process through the 
existing Stakeholder Engagement Programme. The SEP is to employ principles of 
Informed Consultation and Participation (ICP). 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium High likelihood Moderate Low High Likelihood Minor 

Construction Phase 
DISP02 Economic displacement of land users and third parties 
Activity : Whole of Project - Overall Construction Management 

Description : During project construction, the access of land users to selected envelopes of land will be 
restricted, resulting in loss of agricultural land and facilities, reduced income sources and 
potentially food security and changes to current agrarian lifestyles.  Affected third parties, such 
as family members of land owners / users, will also be negatively impacted. 

Mitigation : • Implementation of the Land Acquisition Framework and Plan /with compensation 
packages for all recognised entitlements; 

• Continue to advertise and implement the community grievance mechanism. 

Monitoring : • Implement the monitoring and evaluation plan for the Land Acquisition Framework and 
Plan / Compensation Plan; 

• Records in community grievance mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
 Low High Likelihood Minor Slight High Likelihood Negligable  

DISP05 Relocation of 2 warung 
Activity : Transport Logistics - Overall Construction Management 

Description :  2 warung will need to be demolished for egress from the port area.  

Mitigation : • they will be replaced by new kiosks and assistance given for transferring the businesses 
to those locations; 

Monitoring : • stakeholder engagement 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High High Likelihood Major low High Likelihood Minor 

DISP06 Economic displacement of land users and third parties 
Activity : Transport Logistics - Overall Construction Management 

Description : Road clearance during wind turbine transportation may lead to restricted access and parking 
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outside of established small businesses. 

Mitigation : • avoidance of key business times; 

• Compensation for lost income and registration of the entitlement in the entitlements matrix. 

Monitoring : • Implement the monitoring and evaluation plan for the Land Acquisition Framework and 
Plan /Compensation Plan; 

• Records in community grievance mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High High Likelihood Major low High Likelihood Minor 

Operation Phase 
DISP03 Economic displacement of land users and third parties 
Activity : Whole of Project - Power Generation 

Description : Operations will see the majority of the land returned to land users via leaseback agreements, 
however the remaining agrarian footprint will be reduced. Such changes will result in a long-
term loss of agrarian land for a small number of land users. Small (but potentially significant) 
amounts of reduced income earning potential will be experienced. 

Mitigation : • UPC to provide appropriate compensation to land users of permanently lost agricultural 
land, as per the Land Acquisition Framework and Plan / Compensation Plan. (note that 
these plans are to be consistent with the terms of UPC’s current Easement Agreement 
which compensates land owners / land users on an annual basis for loss of income due 
to reduction in agricultural land area). 

• Grievance Mechanism 

Monitoring : • Monitoring and evaluation of the Land Acquisition Framework and Plan / Compensation 
Plan; 

• Relevant records in the Grievance Mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Slight Low Likelihood Negligable 

DISP04 Perceived or actual reduction of agrarian productivity 
Activity : Whole of Project - Power Generation 

Description : Microclimates in the wake of turbines are known to be altered, however studies show that 
there are usually no known significant adverse impacts to crop growth in turbine wakes. 
Community perceptions relating to reduced agrarian productivity may need to be addressed. 

Mitigation : • UPC community relations staff to maintain ongoing engagement with land users affected 
by turbine wakes to identify any negative perceptions arising and / or negative impacts to 
agrarian productivity. Provide factual information to land users if concerns to arise. Update 
the life-of-the-project SEP to reflect such actions; 

• Implementation of Grievance Mechanism. 

Monitoring : • Records of relevant complaints in the Grievance Register; 

• Monitoring and evaluation of SEP implementation. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Slight Low Likelihood Negligible Slight Extremely unlikely Negligible 
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7.7 Community Amenity 
7.7.1 Overview 
This section addresses issues associated with the liveability of the local community during Project 
construction and operations, particularly activities that may change or reduce the liveability of the current 
community setting and surrounding environment. The land acquired for the construction of the wind energy 
facility infrastructure is currently used for cattle grazing, forestry and other agricultural activities including 
community teakwood, cashew nut, paddy and nutmeg cultivation. The construction envelope will not impinge 
directly on any settlements and will be set back a minimum of 300m from all houses. No public infrastructure 
or facilities will be permanently lost as a result of construction or operation, however some impacts on 
community amenity may occur. If not appropriately managed these may include: 

x Reduced community egress through agricultural and forestry areas, particularly during construction, 

x Increased strain on public services and utilities in settlements that will accommodate construction 
workers, 

x Increased odour generation as a result of a) vehicle exhausts due to increased traffic volumes and 
b) ozone produced by transmission lines, 

x Increased traffic congestion on local roads, 

x Increases in suspended dust (airborne particulate matter) due to increased traffic and construction 
activities,  

x Impacts to local visual character of the local landscape, and 

x Increased noise due to increased traffic and construction of the new roadways, and 

x Possible interference with telecommunication / broadcast systems. 

Traffic, noise and visual issues, whilst having potential impacts on community amenity, have been addressed 
in other sections of the report (Section 6.15 Traffic and Transport and Pedestrian Safety; 6.8 Noise and 
Vibration; and 6.16 Visual Impact). Similarly, odour issues associated with air quality impacts have been 
addressed in Section 6.7 Air Quality. 

7.7.1.1 Changes to Community Egress 
The Project has acquired some agricultural and forested land, which is currently used and previously owned 
by local residents (refer Section 6 for further detail on land use impacts). The construction and operational 
use of access roads, the physical presence of the wind energy facilities (WTGs, transmission lines, 
substation and operations and maintenance facilities) and construction laydown areas will potentially 
intersect and interrupt currently used pedestrian and motorbike trails, particularly for farmers and other land 
managers / users. This interruption to egress during construction is expected to be significant as 77% of 
local livelihoods are agriculture-based (AECOM, 2014). Once constructed, most agricultural  pursuits can 
return to normal as wind energy operations allow for mixed land use options, however some permanent 
changes to egress will exist. Such impacts can be mitigated by engaging with the community in jointly 
developing alternative access trails and pathways that avoid exclusion zones during construction, before 
construction commences. Considering the majority community support for this project (91% of the community 
support the Project), efforts to collectively re-allocate access routes are likely to be successful. 

Those land managers who cannot continue agricultural pursuits due to the operational project footprint will 
be compensated (refer 7.6 Community Displacement for further detail).  

7.7.1.2 Pressure on Public Services and Utilities 
The study area features 13 schools, 13 mosques and 17 healthcare facilities of varying types15 - this excludes 
hospitals, of which the two in Sidrap Regency are located in Pare-pare (20 km from the Project site).  

At peak construction there will be up to 122 migrant workers, representing an extra 0.9% of the total 
population of the study area. During operations there will be approximately 40 migrant workers for the first 
five years, representing an extra 0.3% of the total population of the study area. No worker profile or utility 

                                                      
15 Public Health Center (Puskesmas), Village Health Post (Poskesdes) and Integrated Health Service (Posyandu).  
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use projections are available for this assessment however it is understood that workers will be 
accommodated in fit-for-purpose accommodation (such as existing houses, board arrangements) in the four 
settlements of the study area i.e. no workers camp or other special use facilities will be provided by The 
Project.  

During construction and operations migrant workers will use public facilities, placing increased pressure on 
community resources. This will include places of worship (particularly Mosques on Fridays), medical facilities, 
consuming water, producing waste, consuming electricity and using public transport and roads. However, 
given the relatively small size of the migrant workforce when compared to the existing population in the study 
area, along with the temporary nature of the influx, these impacts are not expected to be significant. Mitigation 
measures include UPC implementing a workforce induction programme that includes a code-of-conduct for 
living responsibly within the local community and applying a Grievance Mechanism to deal with any 
community complaints. Overall the significance of this impact is predicted to be low due to the relatively small 
size of the workforce (the population-level impacts have been assessed in greater detail in Section 7.2). 

7.7.1.3 Electromagnetic Interference 
Wind turbines can potentially cause interference with telecommunications systems, including radio and 
television, due to path obstruction, shadowing, reflection, scattering, or re-radiation of signals. The scale and 
nature of potential impacts depends on the positioning of the WTGs in relation to transmitters and receivers, 
characteristics of the rotor blades, signal frequency, receiver characteristics and radio wave propagation 
characteristics in the local atmosphere (World Bank, 2015). Potential disruptions or loss of these services in 
communities has the potential to reduce community enjoyment of such services.   

The project will maintain a dialogue with the community through the implementation phase and review any 
specific cases of interference that appear to be manifest. Management of such impacts can be achieved 
through establishing an understanding of local telecommunication links, placement of WTGs to avoid signal 
interference (interference typically operates on a line-of-sight basis), redirection of antennas, installation of 
amplifiers and / or installation of higher quality antennas.  

7.7.1.4 Odour 
Small quantities of ozone are produced by operational power transmission lines due to the presence of 
corona discharges, particularly in wet weather (Sebo, et al, 1976). At low concentrations, such as those 
produced in the vicinity of power lines, no health impacts are expected as a result of the ozone generation, 
however, it may have a detectable odour which can reduce the amenity of the environment directly 
surrounding transmission lines (World Bank, 2007). The transmission corridor runs parallel to Lainungan, 
Lawawoi and Uluale villages. The closest settlement, Uluale, is located 500m from the transmission line. At 
this distance odour is not considered to be a significant issue and therefore further assessment will not be 
undertaken.   

7.7.1.5 Sensitive Receptors 
Sensitive receptors include: 

x Graziers, croppers and other land users who currently use the land for agricultural purposes where 
the wind energy facilities and supporting infrastructure will be built, and 

x Residents of Mattirotasi, Lainungan, Lawawoi and Uluale villages, which will house the construction 
workers, and with whom public facilities such as mosques and healthcare services will be shared.  

7.7.1.6 Impact Assessment 
During construction restricted egress prior to mitigation is rated as a medium severity and a medium level 
likelihood, resulting in a Moderate significance score. Once mitigated the severity is considered low and 
unlikely, resulting in a Minor impact. During operations, impact ratings for restricted egress are reduced to 
Minor pre-mitigation and Negligible once mitigation measures have been implemented. At both stages, 
impact reduction relies heavily on UPC effectively and proactively engaging with the local community to re-
map access routes prior to land use changes occurring. Increased strain on public facilities is given a raw 
rating severity of low with a high likelihood, resulting in a raw impact score of Minor. The mitigated impact 
significance does not change the significance rating, however the implementation of mitigation measures is 
recommended to prevent impacts from worsening.   
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7.7.2 Impacts Inventory 
Construction Phase 
AMEN01 Restricted egress through the site due to perimeter fencing 
Activity : Security and Enclosures - Isolation of the site and management of Security 

Description : Wind energy facility construction will reduce community egress through the site. Pedestrian 
and motorcycle access paths / routes currently used by local land users may be temporarily 
interrupted. 

Mitigation : Participatory engagement with affected people before construction commences to jointly 
design alternative pathways and access routes around the construction exclusion zones 
(cooperation in alternative route design is likely to be high given high overall community 
support for project).  

  Apply Community Grievance Mechanism in the case of complaints or disputes. 

Monitoring : Participation levels at engagement workshops for access redesign. 

 Grievance Mechanism records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate Low Low Likelihood Negligible 

 
AMEN02 Increased strain on public facilities 
Activity : Whole of Project - Overall Construction Management 

Description : During construction, the local population will increase due to migrant workers, placing 
additional pressure on public utilities, as well as the living environment of the local settlements 
which will accommodate the workforce. This impact is expected to be limited due to the 
relatively small size of the workforce, compared with the local population. 

Mitigation : UPC to train all migrant workers on appropriate codes of conduct to support responsible living 
within the local community. 

  Apply Community Grievance Mechanism in the case of complaints or disputes. 

Monitoring : Grievance Mechanism Records. 

 Induction attendance records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low High Likelihood- Minor Low High Likelihood- Minor 

AMEN06 Potential Interruption to Services Provided by Overhead Wires over the Road 
Activity : Transport Logistics - Overall Construction Management 

Mitigation : UPC to train all migrant workers on appropriate codes of conduct to support responsible living 
within the local community. 

  Apply Community Grievance Mechanism in the case of complaints or disputes. 

Monitoring : Grievance Mechanism Records. 

 Induction attendance records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low High Likelihood- Minor Low High Likelihood- Minor 
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Operation Phase 
AMEN03 Loss of the space, and interruption to community egress, due to the presence of the 
project infrastructure 
Activity : Whole of Project - Project Staffing and Management 

Description : The presence of the wind turbines in the project area will represent a small loss of access by 
local communities.   As the project footprint is contained and the public will have access around 
the towers, this is not considered a significant impact, and will be at least partly offset by new 
roads that are constructed for the project. 

Mitigation : No specific mitigation strategy is considered necessary, the turbine layout and nature of the 
project will be advised to the community through the public consultation process.  Should there 
be any community concerns expressed with respect to access in the area there may be some 
modification to project geometry. 

Monitoring : Grievance mechanism 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Unlikely Negligible Slight Unlikely Negligible 

AMEN04 Electromagnetic interference by the wind turbines 
Activity : Operation of Wind Turbines 

Description : There is potential for the wind turbines to cause interference to telecommunications and 
broadcast systems if line-of-sight obstruction has occurred 

Mitigation : UPC to assess potential for electromagnetic interference with local telecommunications 
utilities  

  Apply grievance mechanism if complaints are received from the community regarding 
electromagnetic interference 

Monitoring : Grievance mechanism 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Unlikely Low Slight Unlikely Negligible 

 

7.8 Working Condition and OHS 
7.8.1 Overview 
This section addresses issues associated with the safe and fair employment of workers during construction 
and operations of the Project. The Project will require 150 - 250 workers during construction (peak) and 
approximately 40 workers during operations (UPC, 2015). Worker profiles were not available at the time the 
assessment was undertaken, however it is assumed that most of the workers will be male-dominated and 
Indonesian, with a small number being foreign technical specialists. For both the construction and operational 
phases of the Project, workers will be housed within the community rather than in a purpose-built workers’ 
camp. Project contractors will rent housing in the surrounding community to be used as share 
accommodation by groups of project workers.     

7.8.1.1 Employment and Working Conditions 
The Project is required to comply with Indonesian Labour laws at a minimum and where applicable also 
uphold relevant principles and actions described under PS 2 – Labour and Working Conditions. Where there 
are differences between local laws and IFC requirements, the more stringent requirement is to be adopted. 

Indonesian Labour Laws 

Relevant Indonesian labour laws to the Project include:  

x Manpower (Indonesian Labour) Law (Law No. 13, 2003) – The peak labour law in Indonesia. Outlines 
the principles and conditions for worker employment. The law promotes the principles of equal 
opportunity, worker protection, improving the welfare of workers and their families (ILO, 2014).   
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x Ministry of Manpower and Transmigrations Regulation (Law No. 19, 2012) on Conditions for 
Outsourcing the Implementation of Work to Other Companies – outlines the conditions, requirements 
and stakeholder responsibilities for a client company to hand over work to a contractor company.  

IFC PS 2 – Labour and Working Conditions 

PS 2 recognises and seeks to protect the fundamental rights of workers. It encompasses a range of principles 
from international conventions and instruments, including from the International Labour Organisation16 and 
the United Nations17. The objectives of the PS are to: 

x Promote fair treatment, non-discrimination and equal opportunity of workers, 

x Establish, maintain and improve worker-management relationships, 

x Promote compliance with national employment laws, 

x Protect workers including vulnerable categories e.g. children, migrant workers, workers engaged by 
third parties and through the supply chain, 

x Promote safe and healthy working conditions, and 

x Avoid the use of forced labour. 

The application of PS2 applies to direct workers / employees, contracted workers and supply chain workers 
for projects. For direct workers, proponents are required to adopt human resources policies and procedures 
appropriate to the size of the workforce and consistent with the requirements of applicable Indonesian labour 
laws and PS 2 (IFC, 2012b).  

PT UPC Labour Conditions 

UPC has an employment policy that outlines the processes and mechanisms as well as the principles under 
which UPC complies with the various labour requirements and Human Rights obligations. 

7.8.1.2 OHS Issues for Wind Energy Facility Construction and Operation 
Applicable OHS considerations for the Project workers include (World Bank, 2015; World Bank 2007): 

x Working at heights – The maintenance of the WTGs and transmission lines will require workers to 
work at height from time-to-time. Focus should be placed on the prevention of a fall (main concern), 
assessing weather conditions prior to works and potential falling objects. Eliminating or reducing the 
requirement to work at height should be the first priority. If working at height is unavoidable, a range 
of safety measures should be adopted e.g. install safety guardrails, safety nets and appropriate 
equipment and training. Applies to construction and operations.      

x Working in remote locations – The Project is being constructed in a relatively remote part of 
Indonesia, with limited medical facilities close by (the closest hospital is in Parepare, about half an 
hour drive away from site). Importance should be placed on prior planning, communication 
equipment, access to first aid kits and trained first aid officers, suitably qualified managers, remote 
location worker training and emergency plans. Applies to construction and operations.   

x Lifting operations – Two cranes teams (likely two cranes per team, but may be one) will be required 
to lift turbines into place. OHS safe lifting requirements for onshore WTGs are similar to other 
construction projects and include prior planning, understanding load limits, exclusion zones and 
understanding weather conditions prior to operations. Applies to construction.  

x Working with live power lines (transmission lines) – workers may be exposed to potential hazards 
from contact with live power lines during construction, maintenance and operations. Safeguards to 
mitigate this hazard include allowing only trained / certified workers who work to specific safety 
standards to install, deactivating live lines before work is performed, use of required PPE and 

                                                      
16 Relevant ILO laws include: ILO Convention 87 on Freedom of Association and Protection of the Right to Organize; ILO Convention 98 on the Right to 
Organize and Collective Bargaining; ILO Convention 29 on Forced Labour; ILO Convention 105 on the Abolition of Forced Labour; ILO Convention 138 on 
Minimum Age (of Employment); ILO Convention 182 on the Worst Forms of Child Labour; ILO Convention 100 on Equal Remuneration; ILO Convention 
111 on Discrimination (Employment and Occupation) 
17 Relevant UN conventions include: UN Convention on the Rights of the Child, Article 32.1; UN Convention on the Protection of the Rights of all Migrant 
Workers and Members of their Families 
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following a health and safety plan. Applies to construction and operations.    

x Exposure to electric and magnetic fields (EMF) (transmission lines) – workers working close to power 
lines generally have higher exposure to electric and magnetic fields than the general public, and 
although evidence surrounding health impacts is weak, the World Bank EHS guidelines advise 
adopting limited concern and a range of mitigation measures. This includes preparing and 
implementing an EMF safety plan that identifies potential exposure levels, trains workers to identify 
EMF hazards, establishes safety zones and implements action plans which address potential or 
confirmed exposure levels that exceed reference exposure levels.  Applies to construction and 
operations.    

x Exposure to chemicals (transmission lines) – maintenance workers may be exposed to herbicides 
during right-of-way maintenance activities and potential contact with Polychlorinated Biphenyls 
(PCBs), which are sometimes still used to provide electrical insulation in electrical equipment. 
Mitigation measures include appropriate training and certification of workers on chemical handling, 
respecting post-treatment interval periods and following hygiene practices Applies to operations.   

x General project construction hazards such as exposure to dust, noise and trip and fall hazards, which 
will be managed through actions such as provision of appropriate Personal Protective Equipment 
(PPE), application of safe work practices, and a sufficient level of worker safety training.  

 

IFC OHS Guidelines 

All workers will need to be employed under OHS conditions that satisfy applicable Indonesian laws (Law No. 
1, 1970 on Occupational Health and Safety) and GIIP, which include:  

x PS 2, 

x World Bank General EHS Guidelines, 

x World Bank EHS Guidelines for Wind Energy, and 

x World Bank EHS Guidelines for Electric Power Transmission and Distribution.  

Where OHS guidelines differ, the Project is required to use the most stringent standards (IFC, 2012b).  

 

Accidents, injury and disease in the course of work are minimized by establishing and implementing OHS 
policies and procedures, as well as design and planning in construction. PT UPC will establish an OHS policy 
and procedures as part of the ESMS, which will include a commitment to comply with applicable Indonesian 
laws, GIIP guidelines and PS2 throughout construction and operations. 

Housing Conditions for Migrant Workers 

An additional concern pertinent to the health and safety of the Project workforce is that of housing conditions. 
Migrant workers will be accommodated within the surrounding villages, however as noted in 7.9 Public Health 
and Safety, there is a shortage of sanitary waste and sewage disposal facilities, particularly within Mattirotasi 
and Uluale villages (facilities in Lainungan and Lawawoi are more developed by comparison as the Watang 
Pulu Sub District Statistical data, 2014). There are also limitations in the availability of healthcare services 
(refer Section 5.4.3 Public Health Facility and Services), with only a single qualified general practitioner (GP) 
located within the study area (in Uluale village). There are public health centres (Puskesmas) located in both 
Launungan and Uluale villages, however these would only be able to provide basic healthcare services. For 
treatment of more serious conditions (including severe workplace injuries) nearest hospital is in Pare-pare, 
some 10 km from the study area. There is a further risk of exposure to local diseases; of which non-specific 
coughs, fevers and gastro-intestinal ailments were reported to be the most prevalent (refer Section 5.4.5 
Prevalence of Illness).  

OHS risks associated with the provision of suitable housing conditions for the Project workforce can be 
mitigated through the application of GIIP as outlined in Worker’s Accommodation: Processes and Standards 
(IFC, 2009) which includes recommendations for matters such as housing density, sanitation and waste 
management. Health education may be provided to workers, including matters such as food safety and 
limiting exposure to infectious diseases.  A Health Treatment Plan for workers should also be prepared that 
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will detail the manner in which they will be able to access primary healthcare services in the event of illness 
of injury. 

7.8.1.3 Sensitive Receptors 
All direct workers / employees, subcontractors and supply chain workers for the construction and operations 
phases of The Project.  

7.8.1.4 Impact Assessment 
For both employment conditions and OHS issues, raw impacts have been assessed as Major due to a high 
severity with low chance of occurrence. Mitigated, the impact is reduced to Positive due to a positive severity 
and extremely unlikely chance of an event occurring. This mitigated rating depends on the full implementation 
of all mitigation measures outlined. Mitigation measures apply to all workers – direct employees, contract 
workers and supply chain workers.  

 

7.8.2 Impacts Inventory 
Construction Phase 
WORK01 Employment conditions for workforce 
Activity : Whole of Project - Overall Construction Management 

Description : The Project is required to protect the fundamental rights of workers as set out under relevant 
Indonesian Labour laws, PS2 and relevant ILO laws. If this is not achieved, negative 
consequences could include exploitation of workers and reputational impacts to UPC.   

Mitigation : UPC Human Resources Department have developed and implemented and will monitor the 
employment policy and associated procedures that comply with the relevant requirements of:   

• Manpower (Indonesian Labour) Law (Law No. 13, 2003);   

• Ministry of Manpower and Transmigrations Regulation (Law No. 19, 2012) on Conditions for 
Outsourcing the Implementation of Work to Other Companies;  

• IFC Performance Standard 2 – Labour and Working Conditions, including relevant  

Monitoring : Records of worker grievances in worker grievance register. 

 Annual reporting e.g. Human resources reporting within overall sustainability reporting 
framework.  

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Low Likelihood Major Positive Extremely unlikely Positive 

WORK02 OHS conditions for workforce 
Activity : Whole of Project - Overall Construction Management 

Description : Wind energy facility construction and operations raises specific OHS issues. The Proponent 
will provide a safe and healthy work environment consistent with GIIP and Indonesian 
regulations and commensurate to the risks posed by wind energy facility construction. If 
required OHS safeguards are not implemented then significant impacts to the health and 
safety of workers may occur.    

Mitigation : UPC’s Human Resources Department to implement a safe and healthy working environment 
for all workers including by developing, implementing and monitoring an OHS policy and 
procedures commensurate with Indonesian regulations and GIIP. These documents, at a 
minimum, should include: 

• Identification and description of all job types;  

• Safe work method statements for each job type;  

• Hazard identification and elimination (where possible);  

• .Material Safety Data Sheets (or equivalent) for any chemicals used;  
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• Identification of Personal Protective Equipment required to perform all duties;  

• Worker training and certification requirements;  

• Communication protocols and programmes with workers e.g. stop work meetings, 
 daily toolbox talks;  

• Emergency prevention, preparedness and response arrangements;  

• Documentation procedures and resources for all incidents/near 
 misses/accidents/diseases;   

• Non-discrimination and equal opportunity codes of conduct;   

• Provide sanitary housing conditions for migrant workers, with sufficient access to 
 clean water, and hygienic waste and sewage disposal facilities,   

• Prepare a health treatment plan for workers requiring medical attention due to both 
illnesses or workplace injuries; and  

• Provide health education training to the Project workforce. 

Monitoring : Incident and emergency response reports. 

 OHS reporting – weekly, monthly and annually. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Low Likelihood Major Positive Extremely unlikely Positive 

 

7.9 Public Health and Safety 
7.9.1 Overview 
The public health and safety assessment will consider potential impacts to the overall health and wellbeing 
of the community within the study area, including matters related to infectious diseases, accidents and injury, 
and psycho-social wellbeing.   

IFC guidelines for Health Impact Assessment (HIA) require a standard of assessment that is commensurate 
to potential project impacts. In order to make this determination, a number of parameters falling under the 
aspects of project footprint; potential health impacts from the project and social sensitivities, have been 
assessed in a scoping exercise, the results of which are provided in Appendix I. Based on these outcomes,  
a Rapid Desktop Appraisal is considered an appropriate level of HIA for the Project. The outcome of this 
appraisal is presented in the proceeding sections of this sub-chapter. 

7.9.1.1 Accidental Injuries 
Civil works including the construction of roads, turbines, transmission lines and associated facilities can 
increase public risk of accidental injury in and around these construction zones, for example if a member of 
the public was to be injured by civil works machinery while attempting to traverse a construction site.  

Public safety risks my also arise if members of the public attempt to access wind energy facilities during 
operations e.g. unauthorised scaling of infrastructure. Accidental electrocution may occur if members of the 
public were to attempt to scale the transmission towers once they are active. These risks will largely be 
mitigated by the design of the infrastructure. The turbine infrastructure will be completely self-contained, and 
access to the tower will be via a locked door approximately 3m above the ground (maintenance crews will 
access the tower door via a built-in ladder system).  Tower doors will be security locked and access will not 
be possible.  All electricity-conducting objects will be grounded and the internal transmission network will be 
pole mounted. 

As recommended by World Bank (2015) management measures that are to be applied in order to reduce 
the potential for public access and subsequent injury include: 

x Erecting gates on access roads,  

x Fencing off laydown areas, substations and construction zones,  

x Erecting warning signs / hazard boards in appropriate languages (Bahasa Indonesia and Bahasa 
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Bugis), 

x Employing security guards around work sites during both working and non-working periods.  

UPC has committed to maintaining active engagement with the local communities concerning aspects of 
public access and safety. 

7.9.1.2 Road Safety and Exposure to Increased Traffic Volumes 
The mobilisation of heavy vehicles carrying abnormally large loads (turbine infrastructure) and a general 
increase in traffic volumes create an increased risk of serious road accidents. During construction 
mobilisation, project vehicles will be using public roads during daylight hours. Roadways that will be used to 
move infrastructure will be the main road linking Parepare to Sidrap and the Mattirotasi main road. Project 
traffic has been estimated as follows: 

x Passenger vehicles - 280 trips per day; 

x Dump trucks and Heavy vehicles - 100 trips per day; and 

x Extra-large Loads – up to 26 trips per day (note that movement of very large loads is likely to be 
restricted to 12am-4am in order to reduce traffic disruption). 

 
Table 7-4 below outlines the predicted increased traffic volumes during the construction of the Project, 
compared with baseline conditions. This comprises a 25% increase in the number of vehicles along the 
Parepare-Sidrap main road, and a 1,355% (more than tenfold) increase along the Mattirotasi main road, as 
well as a significant increase in the proportion of heavy vehicles.  

Table 7-4 Predicted Traffic Changes as a Result of The Project 

Road way Baseline traffic volume (2013) Projected traffic volume 
during project construction 

Pare Pare - Sidrap main road 876 pcu/h18 1097 pcu/h 

Mattirotasi main road 78 pcu/h 1135 pcu/h 

Source: Baseline Study, (PT. UPC Sidrap Bayu Energy, 2015) 

 

Measures to reduce road safety risks to the local community will include: 

x Development of a Traffic Management Plan (TMP) for vehicle operators, with key aspects to include 
a driver code-of-conduct, speed limits, safe driving practices, vehicle loading limits, incident reporting 
protocols, and accident response protocols, 

x Driver safety training (including training in the requirements of the TMP), 

x The local community is to be informed in advance of times of expected high traffic, and 

x Designated access routes are to be utilised to reduce vehicle ingress through residential areas 
wherever possible. 

7.9.1.3 Exposure to Hazardous Substances 
Hazardous substances which will be utilised by the Project during construction, and that may also be stored 
on-site, are likely to include: 

x Diesel fuel for powering generators, equipment/machinery and vehicles (this is primarily a concern 
during the construction phase), 

x Insulating oils for use in transformers, cables or other live components (particularly in the 
substations), 

x Wood preservatives (if wooden power poles are utilised), 

                                                      
18 Pch/h = passenger car units/hour 
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x Some construction and operational wastes such as grease and industrial solvents. 

Exposure of the community to these substances could result in significant negative health impacts, 
dependant on factors such as the substance in question, volume, duration and method of exposure and the 
health sensitivities of the receptor. Exposure could occur via a range of pathways, for example through the 
contamination of groundwater resources via an accidental spill, or the contamination of local waterways due 
to inappropriate disposal practices.  

In order to mitigate this risk, the following mitigation measures are to be applied: 

x Storage and handling areas for hazardous substances are to be located away from sensitive 
receptors such as waterways and bunded with an impermeable floor, 

x Spill response kits are to be readily-available in clearly-signed locations, 

x All hazardous substances are to be handled, stored, transported and utilized in accordance with 
Material Safety Data Sheet (MSDS) requirements, 

x Hazardous material containers (e.g. fuel drums) are to be inspected for integrity before loading for 
transportation, 

x Vehicle refueling is only to be undertaken on bunded hardstand areas where any potential accidental 
release can be contained, and fuel transfer systems are to be fitted with technologies which reduce 
potential for accidental release e.g. high level trip and emergency shut-off valves, 

x Components containing insulating oils are to be periodically inspected to verify their integrity, and  

x Any hazardous wastes will only be disposed of in fit-for-purpose disposal facilities. 

7.9.1.4 Air Emissions, Odour and Dust Generation 
Community members may be exposed to dust emissions during the construction phase of the Project, as 
well as exhaust emissions and odours from Project vehicles, machinery and generators. While this is typically 
a nuisance issue, prolonged exposure to these pollutants, particularly elevated levels of dust, is known to 
result in increased incidence of respiratory ailments such as asthma and upper respiratory tract infections.  
This potential impact and associated mitigation measures, have previously been reviewed in Section 6.7 Air 
Quality and so will not be addressed further in this section.  

7.9.1.5 Community Conflict 
There is potential for conflict to occur between members of the host community and the migrant workforce 
and this could impact the wellbeing of both parties. This potential impact and relevant mitigation measures 
have previously been discussed in Section 7.3 Socio-Cultural, and so will not be addressed further in this 
section. 

7.9.1.6 Blade Throw 
Blade throw – that is the failure of a turbine blade and potential loss of a blade from a WTG – is an extremely 
unlikely occurrence however if it did occur it could pose a serious public safety risk. As recommended by 
World Bank (2015), blade throw can be mitigated in the following ways:   

x Establishment of safe setback distances between communities and turbines (in the case of the 
Project, the closest community Pabbereseng, is located approximately 1000m from the nearest 
WTG),  

x Utilisation of competent (preferable independent) experts by the proponent to verify turbine safety, 

x Installation and maintenance of lightning protection systems, 

x Periodic blade inspections/repairs (this will occur as part of regular operational maintenance for this 
project), 

x Installation of vibration sensors on blades so that they can be shut down automatically if imbalance 
is detected, and 

x Utilisation of competent specialists for all structural design and verification. 
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Blade throw is considered a low risk for this project as communities are located within set back distances 
and the proponent has indicated that standard mitigation measures for the issue (as listed above) will be 
implemented. 

7.9.1.7 Shadow Flicker 
The outcomes of a detailed shadow flicker assessment for the Project are presented in Section 6.16.2 
Shadow Flicker. With regard to potential health impacts, some reports have presented anecdotal evidence 
of symptoms such as headaches, disorientation or even a risk of epileptic seizures (SFWV, n.d.1; Gray, 
2011). However evidence-based reviews by independent bodies have largely concluded that this is largely 
a nuisance issue, and that there is little, or no, evidence of more serious health effects (Merlin et al, 2013; 
Grace, et al, 2012; Klopper and Olsen, 2011). Nonetheless, the EHS Guidelines for Wind Energy (IFC, 2015) 
recommend that shadow flicker occurrences at sensitive receptor locations not exceed 30 hours per year 
and 30 minutes per day. The effects of shadow flicker are typically mitigated through positioning of the wind 
turbines a far enough distance away from sensitive receptor locations (e.g. houses) that they aren’t 
impacted19, as well as by avoiding “freewheeling”20 of the wind turbines.   

A shadow flicker assessment has been conducted by PT UPC Renewables Indonesia (UPC, 2015). This 
assessment determined that shadow flicker had the potential to impact two (2) nearby sensitive receptors 
locations, namely Paberresang sub village (settlement block S1 and S2) but within limits as set out by the 
IFC. 

It is however noted that the potentially affected houses are situated amongst trees and other vegetation 
(Figure 7-5) that will provide screening against the shadow flicker effect. Additionally, the shadow flicker 
assessment is highly conservative in that it has assumed that the turbines will be operational 24-hours a day, 
every day – this will not occur, since the turbines will only be operational when the wind speed is sufficient 
to generate a viable electrical charge. As such, the actual occurrences of shadow flicker are expected to fall 
well below guidelines limits21 . 

 
Figure 7-5 Houses in Pabbaressang, Mattirotasi 

7.9.1.8 Noise and Vibration 
Health impacts associated with increased ambient noise levels can range from minor irritation, including 
more serious effects, such as sleep disturbance, psychological effects or even hypertension.  However, this 
is dependent on the noise intensity, tonal characteristics and sensitivity of the receptor (WHO, 2011). 
Potential impacts associated with both construction and operational-phase noise generation have previously 
been discussed in Section 6.8 Noise and Vibration and so will not be addressed further in this section.  

                                                      
19 The appropriate distance will depend on factors such as the latitude of the development (the sun’s position in the sky is lower at 
higher latitudes, resulting in more oblique rays, and therefore longer shadows), the height of the turbine, and the length of the 
individual blades. 
20 “Freewheeling” is the practice of letting the turbine blades rotate freely under wind speeds which are not strong enough to facilitate 
energy generation.  
21 Note that an updated shadow flicker assessment was being conducted at the time this report was prepared in order to reflect more 
realistic operational parameters. 
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A further concern for wind turbines is the production of low frequency vibrations (LFVs) or “infrasound”; that 
is the production of noise and vibration which is below the normal perception threshold for humans  (typically 
frequencies below 20Hz). Claims (largely anecdotal) have been raised that exposure to infrasound 
associated with wind farms can result in a range of potentially severe health ailments such as vertigo, fatigue 
and even heart ailments (SFWV, n.d.2), however numerous scientific reviews of the issue (for example 
Klopper and Olsen, 2011; Colby et al, 2009) have not found credible evidence thereof.  

Based on the outcomes of the noise modelling, along with the current paucity of evidence for infrasound-
related health effects, health impacts as a result of noise generated by the Project are not expected to be 
significant, and no additional mitigation is recommended, apart from those measures already identified in 
Section 6.8 Noise and Vibration.  

7.9.1.9 Increased Transmission of Communication Diseases 
The influx of a Project workforce typically brings with it the risk of introduction – or increased transmission – 
of communicable diseases to the host community. This risk is elevated if the workforce is sourced from a 
different country, or from a different region within the same country as this could result in the introduction of 
new diseases to which the host community has limited immunity, or limited capacity to treat. The risk of 
increased transmission of sexually-transmitted infections (STIs) is of particular concern in these situations 
(IFC, 2007).  

In the case of the proposed Project, the migrant workforce is relatively small (some 122 persons22 during 
construction, and fewer than 40 persons during operations), and the majority of workers will be sourced from 
neighbouring regions in Indonesia. As such, the level of risk is considered limited, however it can be further 
mitigated through the implementation of actions such as: 

x Health screening for workers prior to deployment,  

x Periodic health checks for workers over the course of the Project (particularly during the construction 
phase when the worker population will be highest), and 

x Provision of health education to workers (particularly STI prevention).  

7.9.1.10 Aviation 
Potential issues can arise with aviation safety including collision with WTGs or aviation signal distortion if 
WTGs are located close to airports or near low-level flight paths. The Project site is not located close to any 
airports (the closest airport is in Makassar located approximately 66km from site) and has been confirmed 
as being outside of any flight zone. No further mitigation is therefore required based on current information.  

7.9.1.11 Community Exposure to Electromagnetic Fields 
Concerns have been raised in the public domain regarding the effects of exposure to electro-magnetic fields 
(EMFs) generated by transmission lines, particularly the perceived potential for these to cause cancers such 
as Leukaemia. However various reviews of available evidence (for example ICNIRP, 1998 and IARC, 2002) 
have not found a direct causal link between EMF and increased cancer incidence at EMF the levels to which 
members of the public living in close proximity to power lines are typically exposed. In order to apply a 
precautionary approach, however, the following community exposure levels as recommended by ICNIRP 
(1998) are to be adhered to:  

x For 50Hz EMFs, average ongoing exposure levels are not to exceed 5,000 V/m for an electric and 
100 µt for a magnetic.  

x For 60Hz EMFs, average ongoing exposure levels are not to exceed 4,150 V/m for an electric field 
or 83 µt for a magnetic field. 

If these average exposure levels can be met, then the impacts to community health and safety as a result of 
EMFs are note expected to be significant. If these average exposure levels cannot be met, then UPC will be 
required to apply at-source controls such as increasing the buffer distance between affected households and 
the powerlines (EMF intensity reduces rapidly as the distance between the source and receptor increases), 
increasing the height of the transmission lines, or utilising purpose-designed metal shields. 

                                                      
22 Based on averages figures (UPC, 2015) 
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7.9.1.12 Sensitive Receptors 
Sensitive receptors include any member of the public that come into contact with civil works or infrastructure. 
Receptors of particular sensitivity include land managers (e.g. farmers) that regularly work in areas 
surrounding the construction zones for the WTGs and other infrastructure, people working and residing along 
road transport routes, in close proximity to powerline easements, and local community members in general.   

7.9.1.13 Impact Assessment 
A range of potential health impacts may occur during both the construction and operational phases of the 
Project and if not appropriately managed, may result in severe injury, or even death, to members of the local 
community. As such, the un-mitigated significance of these impacts typically ranges from Major to Moderate. 
However, with the application of the recommended mitigation measures, these can be reduced to Minor, or 
Negligible levels.  

 

7.9.2 Impacts Inventory 
Construction Phase 
PH01 Accidental injuries as a result of unauthorised public ingress to civil works areas 
Activity : Whole of Project - Overall Construction Management 

Description : Activities associated with the construction of the wind turbines and associated facilities (e.g. 
roads and transmission lines) will create a range of safety hazards, which could result in injury 
to members of the public.  

Mitigation : Erect safety exclusion fencing around all construction sites.    

  Erect safety / hazard signs around all construction zones in Bahasa Indonesia and Bahasa 
Bugis.   

  Employ security guards at construction zones during stop work times.    

  Provide community education on safety hazards and management during ongoing stakeholder 
engagement plan implementation.  

  Implementation of Grievance Mechanism 

Monitoring : Records in Grievance Register pertaining to health and safety issues. 

 Record keeping and investigation of all near misses. 

 Regular public safety meetings with project staff (e.g. security guards) and community leaders 
where public safety issues can be raised and discussed. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Medium Unlikely Minor 

 
PH04 Exposure of public to increased traffic volumes and associated risk of accidents 
Activity : Whole of Project - Overall Construction Management 

Description : Transportation of materials, equipment and Project personnel to-and-from the Project site will 
result in an increase in traffic volumes (particularly heavy traffic) along public roadways, 
thereby increasing the risk of a road accident for community members. 

Mitigation : Development and implementation of Traffic Management Plan (TMP) which includes driver 
code-of-conduct, speed limits, safe driving practices, vehicle loading limits, incident reporting 
protocols, and accident response protocols; Driver safety induction training; Enforcing speed 
limits by working cooperatively with local police; Provision of advanced notice to the local 
community regarding expected times of increased traffic volume. 

Monitoring : Completion rates of driver induction training. 

 Incident records and reporting. 
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 Grievance Mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Medium Unlikely Minor 

 
PH05 Exposure of public to hazardous substances 
Activity : Whole of Project - Overall Construction Management 

Description : Exposure of community members to hazardous substances utilised by the Project (for  

 example fuels and insulating oils) could result in significant negative health impacts. 

Mitigation : • Hazardous substance storage and handling areas to be located away from sensitive 
receptors and bunded with an impermeable floor;  

• Spill response kits to be readily-available in clearly-signed locations;  

• All hazardous substances to be managed in accordance with MSDS requirements;  

• Hazardous material containers to be inspected for integrity before loading for 
transportation;  

• Vehicle refuelling to be undertaken on bunded hardstand areas only;  

• Fuel transfer systems to be fitted with technologies which reduce potential for accidental 
release e.g. high level trip and emergency shut-off valves;  

• Components containing insulating oils are to be periodically inspected to verify integrity;  

• Any hazardous wastes to be disposed of in fit-for-purpose disposal facilities. 

Monitoring : Inventory of hazardous substances. 

 Hazardous substance disposal records. 

 Incident records and reporting. 

 Grievance mechanism (to capture complaints related to alleged spills). 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major Medium Low Likelihood Minor 

 
PH06 Increased transmission of communicable diseases 
Activity : Whole of Project - Overall Construction Management 

Description : Influx of the migrant workforce for the Project may result in increased prevalence of 
communicable disease within the community, particularly STIs. 

Mitigation : • Health screening for workers prior to deployment;   

 • Periodic health checks for workers;   

 • Provision of health education to workers (particularly STI prevention). 

Monitoring : Health screening records. 

 Health treatment records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate Low Low Likelihood Negligible 

PH11 Road safety during WTG transportation 
Activity : Transportation Logistics - Overall Construction Management 

Description : transportation of WTG components will dominate the transport route for the periods the 
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vehicles on the road. 

Mitigation : • involvement of the police in management of WTG movements;   

 • Deployment of pilot vehicles in front of and behind the long wide loads;   

 • Development of layover passing bays approximately each 2 km along the route to allow 
overtaking. 

Monitoring : accident records. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Medium Likelihood Moderate Low Low Likelihood Negligible 

PH12 Pedestrian safety during WTG transportation 
Activity : Whole of Project - Overall Construction Management 

Description : The movements of the large vehicles and the associated traffic congestion could compromise 
pedestrian safety.  The transport vehicles themselves were moving relatively slowly (10 to 20 
km/h), however, it will be the actions of other vehicles trying to get around them that could be 
a problem. 

Mitigation : • police management of all WTG transfers;   

 • Timing of WTG transfers to avoid areas of peak pedestrian presence, in particular school in 
and out times;   

 • Deployment of spotters on the WTG vehicles. 

Monitoring : observational reporting from spotters on the vehicles and drivers. 

 Community grievance mechanism. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Medium Likelihood Major high Low Likelihood Minor 

 

Operation Phase 
 
PH07 Potential for blade throw from a WTG 
Activity : Whole of Project - Power Generation 

Description : Failure of blade and subsequent blade throw can cause a risk to public health, particularly land 
users (cattle graziers) around WTGs.  

Mitigation : • Safe setback distances between communities and turbines;  

 • Verification of turbine integrity by independent specialists;  

 • Lightning protection systems to be installed;  

 • Auto-shutdown vibration sensors to be installed;  

 • Structural elements to be designed by competent professionals. 

Monitoring : Periodic routine inspections of blade safety during operations and maintenance.  

 Records of any incidents or non-compliances, including actions taken in response. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Medium Unlikely Minor Low Extremely unlikely Negligible 

 
PH08 Accidental injuries as a result of unauthorised scaling of WTGs or transmission lines 
Activity : Whole of Project - Power Generation 
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Description : A member of public could scale a WTG or transmission towers during operations, resulting in 
a risk of injury or death due to a fall or, in the case of a transmission tower, possible 
electrocution. 

Mitigation : •   Installation of warning signs (in Bahasa Indonesia and Bahasa Bugis) at the base of 
WTGs;  

• Installation of warnings signs at the base of transmission towers in Bahasa Indonesia and 
Bahasa Bugis;   

• Regular security presence and monitoring of the WTGs;  

• the local community regarding the safety risks associated with the Project infrastructure;  

• Encouraging community policing of WTGs through ongoing stakeholder engagement  

Monitoring : Regular site inspections by operational staff of perimeter fencing. 

 Number of reports of unauthorised access by community members. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
High Unlikely Moderate Medium Low Low 

 
PH09 Excessive nuisance effects caused by shadow flicker 
Activity : Whole of Project - Power Generation 

Description : Sensitive receptors located in close proximity to the WTGs could experience nuisance impacts 
as a result of shadow flicker.  

Mitigation : Limit shadow flicker impacts to affected receptors to no more than 30 hours per year, and 30 
minutes per day.  

 Do not allow “freewheeling” of turbine blades. 

 Apply Grievance Mechanism to manage any community complaints regarding shadow flicker 

Monitoring : Records in community grievance mechanism. 

 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Medium Likelihood Minor Low Extremely unlikely Negligible 

 
PH10 Community exposure to elevated EMF levels 
Activity : Whole of Project - Power Generation 

Description : Sensitive receptors located in close proximity to the transmission lines could be exposed to 
elevated EMF levels. While the potential impacts of this are not expected to be significant, a 
precautionary approach is advised.  

Mitigation : Apply appropriate engineering controls (such as shielding technologies) and buffer distances 
to ensure that average exposure levels of households in close proximity to the powerlines do 
not exceed ICNIRP recommendations. 

Monitoring : EMF monitoring results. 

Raw Severity Raw Significance Mitigated Severity Mitigated Significance 
Low Low Likelihood Negligible Low Extremely unlikely Negligible 
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8.0 Environmental and Social Action Plan 

8.1  Definitions 
A key element in any environmental impact assessment process is to outline the project response plans 
to implement mitigation measures that have been developed as part of the assessment process.  In the 
context of an IFC compliant ESHIA these plans is a compilation I defined as the Environmental and 
Social Action Plan or ESAP defined in PS1 (IFC, 2012) as follows:  

The management programs will establish environmental and social Action Plans, which will define 
desired outcomes and actions to address the issues raised in the risks and impacts identification 
process, as measurable events to the extent possible, with elements such as performance indicators, 
targets, or acceptance criteria that can be tracked over defined time periods, and with estimates of the 
resources and responsibilities for implementation. As appropriate, the management program will 
recognize and incorporate the role of relevant actions and events controlled by third parties to address 
identified risks and impacts. Recognizing the dynamic nature of the project, the management program 
will be responsive to changes in circumstances, unforeseen events, and the results of monitoring and 
review.  

Through the life of any project, environmental management is a dynamic process reacting to the stage 
of the project, the evolution of the project activities and lessons that may be land along the way and 
applied to refining management strategies.  Thus, at this stage of the planning process it is important to 
capture the commitments that have been outlined to mitigation strategies in this ESHIA, and indicate 
how they will be implemented including roles and responsibilities of various parties in the project and 
timing and implementation issues.  Downstream from the ESAP will be the development of specific 
management plans to deal with various stages of the project notably the Construction Environmental 
Management Plan (CEMP) and the operational Environmental and Social Management Plan (ESMS) 
which will need to be put in place to drive the implementation of those phases of the project. 

Action plans may include an overall Environmental and Social Action Plan necessary for carrying out a 
suite of mitigation measures or thematic action plans, such as Resettlement Action Plans or Biodiversity 
Action Plans. Action plans may be plans designed to fill in the gaps of existing management programs 
to ensure consistency with the Performance Standards, or they may be stand-alone plans that specify 
the project’s mitigation strategy. In this case there are some stand-alone plans which are necessary to 
have in place at this juncture they particularly include aspects of interaction with the community such as 
the Grievance Mechanism, Land Acquisition and Stakeholder Engagement Plans.  For other elements 
that may occur later in the project, especially where there ownership, management and execution may 
be the responsibility of 3rd parties in particular contractors it is appropriate that be developed with those 
internal stakeholders at the appropriate time; but it is necessary to identify what will be required, when 
it will be required and by whom they will be developed. 

8.2 Scope and Objectives of This ESAP 
The ESAP covers the operations/execution phase implementation of: 

x Environmental Management; 

x Social Management; and  

x Stakeholder Engagement. 

 

This ESAP document is the means by which the findings of the environmental assessment are 
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implemented during the project activity.  The scope of the ESAP covers all activities as described in 
Chapter 4 of this ESHIA and ensures continual compliance with the relevant national legislation, 
international standards and guidelines, and PT UPC Sidrap Bayu Energi Health, Safety and 
Environment (HSE) Policy and Management System.  

The ESAP lists the obligations and responsibilities of each party involved in the project; stipulates 
methods and procedures that will be followed; and outlines environmental management actions that will 
be implemented to avoid negative impacts on the health and well-being of people and the environment. 

8.3 Purpose and Objectives of ESMP 
This ESAP has been prepared based on the findings of this ESHIA (particularly Chapters 6 and 7) and 
describes management measures designed to mitigate potential environmental and social impacts of 
the proposed project to a level that is considered to be as low as reasonably practicable (ALARP).  
Mitigation strategies have considered a hierarchy of response which addresses in order of preference 
to either avoid, prevent or reduce the magnitude of any potential impact on the identified sensitive 
receptors. 

The overarching purpose of this ESAP is to: 

x integrate management and mitigation measures into the Project activities in order to reduce or 
mitigate any potential negative impacts on natural and socio-economic environments; 

x consider and address the concerns and interests of stakeholders who will potentially be engaged or 
impacted during execution of the project; and 

x establish systems and processes for delivery and implementation of the environmental project 
requirements in order to meet statutory and IFC compliance standards. In particular, to ensure that 
the measures for this project are integrated into the Environmental and Social Management Systems 
of the project proponents. 

The objectives of the ESMP are to:  

x ensure continuing compliance with the relevant Indonesian environmental legislation, project 
proponents HSE Management System and international best practices;  

x describe the mechanism for ensuring that identified control, monitoring and management measures 
to mitigate potentially adverse impacts are implemented;  

x provide a framework for mitigating impacts that may be unforeseen or unidentified at this stage of 
the project;  

x provide assurance to regulators, financers and stakeholders that their requirements with respect to 
environmental and social performance will be met;  

x describe the monitoring required to provide assurance that the control and management measures 
are being implemented; and  

x provide a framework for the compliance auditing and inspection programmes that will enable the 
project and its financers to be assured that their aims with respect to environmental and social 
performance are being met and any commitments are implemented in full. 

8.4 Overarching Environmental Management Systems 
The project proponent is PT UPC Sidrap Bayu Energi, a consortium company UPC Renewables 
Indonesia or “URI” and investors from Indonesia and the US (SunEdison and PT Binatek Energi 
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Terbarukan), who seek to develop this project in accordance with the laws and regulations of the 
government of Indonesia, their own environmental management policies and systems and international 
Equator Principles, as interpreted by the IFC guidelines.  

8.5 Environmental and Social Action Plans for the UPC Sidrap Wind Farm 
Project 

This Environmental and Social at Action Plan (ESAP), has been prepared in accordance with IFC 
guidelines for the preparation of an ESHIA for PT UPC Sidrap Bayu Energi Wind Farm Project. All items 
in this ESAP have been enumerated to facilitate ease of cross reference.  Various codes have been 
used to flag ESAP issues of particular nature those flags are: 

ENVIRONMENTAL IMPACTS 

LUP 

WQ 

Land Use and Planning 

Water quality 

HDRL 

GW 

Hydrology and hydraulics 

Ground Water 

GEO Geology, Pedology and Topography 

AQ Air quality 

NOI 

FLRA 

FAUN 

AQUA 

Noise 

Terrestrial Ecology Flora 

Terrestrial Ecology Fauna 

Aquatic Ecology 

BIO 

WAST 

SUS 

TT 

Biodiversity Services 

Waste Management 

Sustainability and Climate Change 

Traffic and Transport 

VI Visual impact 

WAST 

ENRI 

Waste management 

Environmental Risk 

COMMUNITY AND SOCIAL IMPACTS 

ECON Socio-economic 

SOC 

DISP 

AMEN 

WORK 

Socio-cultural 

Community Displacement 

Community Amenity 

Working Condition and OHS 

PH Public Health 

For both the environmental and social impacts, the following information is provided: an indication of the 
unmitigated significance of potential impact; mitigation strategies and assigned responsibilities; and an 
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assessment of the residual impact significance level. The coding of impacts is consistent with the 
environmental and social impacts chapters to enable tracking of impacts through to their mitigation and 
responsibilities.  Further below a schedule of downstream procedures is presented. 

Monitoring of the implementation of measures in this ESAP is the responsibility of the site environmental 
monitor, who will report to the Project Manager. The ESAP has been broken down into the requirements 
for each phase of project implementation in Table 8-1, Table 8-2, Table 8-3 and Table 8-4 respectively. 
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8.5.1 Pre-Construction Phase  
Table 8-1 Pre-Construction Phase ESAP 

Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

LUP01 Loss of viable 
agricultural land due to 
project footprint 

Minor Compensation of land and crops related with 
agriculture/cultivated land use changes to the land owner.  
Restoration of land function on the completion of construction, 
meaning that turbine footprint and the operations and 
maintenance facility will be the only material change of use. 
Environmental reporting mechanisms requiring the tracking of 
land restoration following construction. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

WAST06 Management of general 
and domestic waste 
during pre-constructions 

Moderate An appropriate waste management plan, including suitable 
disposal bins and management of downstream processing. 
Site inspections. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

DISP01 Economic displacement 
of land users and third 
parties 

Moderate x UPC to continue to review, update and implement their 
Land Acquisition Framework and Plan according to the 
IFC’s PS 5, GN 5 and the IFC’s Handbook for Preparing 
a Resettlement Action Plan. Elements of a Livelihoods 
Restoration Plan, as defined by the IFC’s guiding 
policies, should be incorporated into this document; 

x Progress the assessment of the potential impacts on, 
and implement any necessary compensation 
arrangements for, vulnerable groups; 

x Close-out investigations and identification of land users 
who have traditional land use rights on land to be 
acquired, including those community members who 
currently utilise resources within the forestry plantation 
(collaborate with the Forestry Department on this matter 
if necessary). Compensate all identified traditional land 
users appropriately; 

x Investigate, and where appropriate and feasible, 
implement alternative compensation arrangements to 
cash payments for land acquisition e.g. land 
replacement during construction phase, provision of 
alternative employment in project construction to 
displaced land users where skill sets align. If alternatives 
to cash compensation cannot be found, assess the 
abilities of PAPs to use cash to restore their standard of 
living during the construction period through the 
Livelihoods Restoration Plan;   

x Implement the monitoring and evaluation plan for the 
Land Acquisition Framework and Plan / Livelihoods 
Restoration Plan; 

x Records in community grievance mechanism; 
x Continue to monitor PAPs perceptions towards the land 

acquisitions process through the existing Stakeholder 
Engagement Programme. The SEP should employ 
principles of ICP. 

PT. UPC Sidrap Bayu 
Energi 

Minor 
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8.5.2 Construction Phase   
Table 8-2 Construction Phase ESAP 

Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

LUP02 Project Compatibility 
with the regency 5 year 
plan? 

Moderate Minimize WTG location in the limited production forest area. 
Obtain the permit for used the limited production forest area 
(izin pinjam pakai). 

PT. UPC Sidrap Bayu 
Energi 

Minor 

GEO01 Ground Contamination 
Due To fuel Spills on 
Refuelling and Lost 
Vehicle Fluids 

Minor Spill response plan; Fuel Management and Field refuelling 
procedures including bunded refuelling areas. 
Site observation and incident reporting. 

Contractor Negligible 

GEO02 Erosion of Soils in 
Exposed areas after 
clearing 

Minor Erosion and sediment control plans; Vegetation and soil 
management plans. 
Site observations. 
Incident reporting. 

Contractor Minor 

GEO03 Probability of landslips 
due to Road excavations 

Negligible Road design and civil works management plans will ensure 
that landform stability is monitored at all times.  At the 
elevations in locations where civil works will take place, it is 
not expected that there will be hydraulic pressure due to 
hydrogeological effects. 
Observation of civil Works, incident reporting. 

Contractor Negligible 

GEO04 Stability of Soils and 
Spoil Heaps 

Minor Civil Works procedures; Erosion and sediment control plans. 
Site observation and incident reporting. 

Contractor Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

HDRL01 Alteration of drainage 
flows on and from the 
site due to road cut and 
fill 

Moderate It will be necessary to consider the linear drainage of the 
constructed road during design and construction, including 
appropriate size and location of culverts, lined drainage 
channels, retention ponds and other features to control the 
volume and flow of water during rain events. Cross drainage 
will be installed as required with appropriate design for 
culverts.  Linear drainage will consider points of discharge 
and storm flows. 
Observation of hydraulics and resultant erosion or flooding 
during storm events. 

Contractor Minor 

HDRL02 Project Water Usage 
During Construction 

Minor Water Management Plan for construction.  Avoid water 
abstractions in locations that will affect domestic, stock or 
irrigation water needs.  No more than 1/3 of water flow to be 
abstracted at any one location at any one time. 
Observation of water resource at point of drawdown.   

PT. UPC Sidrap Bayu 
Energi 

Negligible 

HDRL03 Site drainage alters 
drainage patterns in the 
study area 

Moderate All civil works will need to complete a site drainage plan that 
will consider existing topography and flow conditions around 
the activities.  Site drainage and erosion and sediment control 
will be integrated to ensure that the project has minimal 
impact on either flow conditions or erosion. 
Impact monitoring for hydraulics will be observational during 
and after storm events. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

HDRL05 Road works in Pare Pare 
have the potential to alter 
drainage patterns 

Negligible A site drainage plan will be prepared for the roadworks.  The 
area is well drained and will flow to the municipal drainage 
system. 

PT. UPC Sidrap Bayu 
Energi, Contractor 
Pare Pare Department of 
Public Works 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

WQ01 Sediment build-up in 
streams due to displaced 
soils 

Moderate Erosion and sediment control plans in place. 
Water quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

WQ02 Inflow of contaminants 
due to spills and losses 

Major Fuel and spill management plans. 
Water quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

WQ04 Sewerage and domestic 
wastewater from plant 
facilities 

Moderate Portable site toilets will be used for remote work.   Central 
facilities for workers ablution and meal facilities will be 
provided with appropriate septic and interceptions 
Water quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

WQ05 Sewage and domestic 
effluents from site 
facilities 

Minor Use of portable toilets, or appropriate construction of a latrine 
block with appropriate septic treatment. 
Water quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

GW01 Potential Groundwater 
Contamination from Fuel 
Spills and Transport to 
Aquifers 

Minor Spill response plans; Fuel Management and refuelling 
procedures. 
Groundwater monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

GW02 Dewatering of deep 
excavations for turbine 
masts may cause 
groundwater depletion 

Negligible Minimise dewatering of footings. 
Groundwater monitoring program. 
Grievance mechanism for community wells. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

GW03 Deep excavations for 
turbine masts may 
expose aquifers to direct 
contamination 

Negligible Spill response plans and waste management around the site 
to minimise the possibility of contaminants reaching water in 
the footings. 
Groundwater quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

AQ01 Generation of TSP by 
Dust Generation 

Moderate Appropriate measures, including watering of road surfaces 
and covering of soil and spoil heaps will be undertaken during 
the construction phase.  Speed limits and driver training will 
be undertaken to limit emissions from road surfaces. 
Dust management plan;  
Air quality monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 

AQ02 Vehicle Emissions 
During Construction 

Negligible Most construction will take place in a fairly high wind area, 
where significant dispersion will occur before pollutants will 
reach sensitive receptors. All vehicles and equipment will 
need to be maintained and keep appropriate maintenance 
records. 
Maintenance records; 
Air quality monitoring during construction; 
Community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

NOI01 Construction Noise Moderate The project will implement a range of mitigation strategies to 
minimise the possibility that noise will cause nuisance to 
nearby communities as follows:  
x The timing of construction activities in areas close to 

communities will be  considered; 
x Most key items and activities of construction  will be 

located as far away from community receptors as 
possible;  

x The project grievance mechanism will be in place to 
capture any community complaints. 

Noise monitoring program. 
Community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

NOI03 Traffic noise during 
operation 

Negligible Transportation plan will consider Road movements near 
particularly sensitive receptors such as schools. Vehicles will 
be appropriately maintained and operated.   
There will be a dialogue with local communities concerning 
project construction and operations in particular the 
generation of noise and dust. 
Noise monitoring program. 
Community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

 

Negligible 

NOI04 Vibration impact during 
earthworks and 
foundations works 

Negligible Avoid any blasting unless absolutely necessary. Minimise the 
use of percussive excavation techniques. 
A community feedback and grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

NOI05 Transporter noise during 
WTG transportation 

Minor WTG transporters will be appropriately maintained and 
selection criteria will include appropriate noise reduction 
technology.  The use of the public roads does not represent 
a significant change of the existing environmental condition.  
There will be periodic noise monitoring at building facades 
and transfer times will consider minimising noise exposure. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 

FLRA01 Introduction and Spread 
of Weeds 

Negligible x Consideration of temporary wash facilities to ensure that 
seeds from exotic and invasive species are not 
introduced by vehicle traffic during construction.  This 
includes the mobilisation of heavy equipment between 
WTG sites;  

x Inspections of vehicles and equipment upon mobilisation 
to limit the potential for carrying seeds of non-native 
invasive species. 

Vehicle entry logs to areas of agricultural sensitivity.   
Observations of infestations of invasive plants.   
Plant restoration monitoring plan. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

FLRA02 Lost ecosystems due to 
land clearing and 
construction 

Minor Analysis of the area suggests that there are no vegetation 
communities of particular ecological value in the area; all flora 
growth represents highly disturbed ecosystems which are 
ubiquitous in the area.  No particular mitigation strategy is 
necessary to protect ecosystems during the construction 
phase.  Post-construction activity will involve the restoration 
of all unused land to its preconstruction condition or better.  
Restoration of areas should include the planting of flowering 
and fruiting trees to provide food sources for birds and bats. 
Recording loss of significant trees and shrubs for food and 
wildlife habitat.  
Post construction restoration monitoring plan to compensate 
for lost food and habitat. 

Contractor Negligible 

FAUN02 Species displacement 
due to lost habitats 
during land clearing 

Minor Site revegetation and restoration plans; 
Fauna Management Plan 
Environmental incident reporting. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

FAUN03 Interruption to fauna 
movements by roads and 
corridors 

Negligible Specific mitigation is not considered necessary, since the 
area represents highly disturbed habitat.  However the 
situation will be monitored, and if a particular trend appears 
to emerge then response plans may be considered.  Driver 
training will include awareness of fauna crossing the road, or 
the possibility of cold-blooded species sunning themselves in 
the road corridor. 
Any fauna strikes will need to be recorded as environmental 
incidents. 

Construction Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

AQUA01 Damage to aquatic 
ecosystems and riparian 
habitats during 
construction 

Minor The project will apply an erosion and sediment control plan 
which will minimise the mobilisation of sediments in run-off.  
The area is prone to the generation of highly mobile surface 
dust through dry periods, and there is a significant amount of 
natural sediment mobilisation, particularly in first flush events.  
Most of the ephemeral streams and pathways to the 
waterways pass through grasslands and fields which 
naturally attenuate sediments.  It is not expected that with 
appropriate erosion and sediment control in place, that the 
project will represent any significant increase over natural 
levels of sediment mobilisation. 
Water quality monitoring program. 

Contractor Negligible 

BSRV01 Potential Loss or 
alteration of ecosystem 
services 

Negligible It is understood that all subsistence and economic benefit 
derived from the site would be classified as purposeful 
plantation activity, and not necessarily ecosystem services. 
Currently there are a substantial number of cattle who roam 
the area, the growth of grass on these hills is a natural cycle 
of breakdown of manure and nutrient replenishment. 
Community feedback. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

WAST01 Management of 
vegetation waste 

Minor Application of the vegetation plan that will be used for the 
wind power project site, including use of waste storage and 
recycling facilities. 
Vegetation clearance plans and permissions. 
Waste Management record at the waste management facility. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

WAST02 Management of 
vegetation waste after 
clearing 

Negligible 

 

Maximising vegetation recycling opportunities, residual 
vegetation waste to be used as growth medium and for 
landscaping around the plant. 
Internal vegetation clearance permission processes. 
Activity logs for vegetation clearance. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Positive 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

WAST03 Management of waste 
materials from vehicle, 
plant and equipment 
operation and 
maintenance 

Minor A waste management plan will deal with the classifications of 
waste that will be generated by the project. 
The use of appropriately licensed waste handling contractors 
for disposal of materials. 
Waste Management records 
Environmental incident reporting for accidental releases of 
waste material. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

WAST04 Domestic waste from 
Workers facilities and 
site activities 

Moderate Waste Management Plan. 
Waste Management Records. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

SUS01 GHG emissions through 
construction phase 

Negligible All operations will consider sustainability issues such as 
minimisation of the consumption of fuels optimising energy 
intensive activities and processes, and minimising loss of 
viable vegetation. 
A carbon footprint assessment has been made for 
construction phase and has been presented in this ESIA; it 
will be recalculated should there be a change in project 
planning that may alter estimates of greenhouse gas 
emissions. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

TT01 Cartage of construction 
materials to site using 
public roads 

Moderate Preparation of a transport plan that will consider existing road 
usage and engineering. Some modification to existing roads, 
widening in places, lifting overhead services, smoothing 
curves and corners, and ensuring engineering competence. 
Liaison with local traffic authorities and arrangement for 
control of interchanges and police escorts for very large 
loads. 
Ongoing reporting framework for each delivery with the driver 
reporting any potential areas of concern. 
Grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

TT02 Mobilisation of Civil 
Works Plant and 
Equipment to site 

Negligible Compliance with local regulatory requirements for the 
movement of long wide loads and management of traffic. 
Liaison with local traffic authorities 
Grievance mechanism is required; 
Incident reporting as required. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

TT03 Construction traffic 
entering and leaving the 
site 

Moderate Appropriate signage of interchange; 
Assignment of traffic controller through Peak periods of 
construction. 
Grievance mechanism is required; 
Incident reporting as required. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

TT05 Additional marine traffic 
importing project plant 
and equipment 

Negligible Liaison with the harbourmaster re-appropriates navigational 
paths, and timing, and the development of a Marine transport 
plan and operating procedure for the transhipment activities. 
Observational record of marine movements associated with 
component import. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

TT06 Traffic interruption 
during road modification 
in Pare Pare 

Major Appropriate staging and planning of roadworks to avoid peak 
traffic times and manage traffic flows during the removal of 
the median strip and levelling of the road at the Walikota turn 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Pare Pare Department of 
Public Works 

Moderate 

TT07 Traffic interruption in 
Pare Pare and Sidrap 
during WTG 
transportation 

Major All transfers will be undertaken in coordination with the local 
police department who will supervise traffic flows.  The 
number of transfers per day and the timing of the transfers 
will be carefully monitored with respect to traffic impact and 
wherever necessary transfer plans will be altered if required.  
Pilot vehicles will be deployed to lead and trail each transfer 
vehicle. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Moderate 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

VIS01 Light Spill from Night 
Lighting of Secured 
Areas 

Negligible Project lighting will be purposely directed to ensure that night 
lighting will not be directed towards residential receptors (if 
the project is lit at all). WTGs will have one red blinking lights 
on each turbine nacelle only. 
Community feedback, grievance mechanism in place. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

VIS02 Visual impact on the 
surrounding area 

Moderate The project will employ best available technology techniques 
for the management of visual impacts. The WTG’s will be 
designed and installed with the very slightly off white which 
has been developed through the experience of the supplier 
as being optimal for minimising negative visual impact. 
Community feedback, grievance mechanism in place. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

CUM01 Cumulative impacts with 
other anthropogenic 
activities in the area 

Moderate As addressed in the cumulative impacts section of the ESHIA 
To be considered in annual sustainability reporting. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

ECON01 Employment of local 
labour during 
construction, leading to 
improved income level 

Positive Development of a ‘pro-local’ employment policy.  
UPC to hire local people in construction workforce, wherever 
possible. 
Employment records – regularly review to ensure that 
minimum quotas for local employment are being met. 
Number of meetings held with local business representatives 
and implementation of the SEP. 

PT. UPC Sidrap Bayu 
Energi 

Positive 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

ECON03 Economic flow-on 
benefits to the wider 
community 

Positive Work with local business representatives, local government 
and village, and community leaders through the stakeholder 
engagement programme to discuss and encourage the 
purchasing of local products and services, wherever feasible 
(and providing that doing so does not monopolise the product 
and create shortages in the local market). 
Number of meetings held with local business representatives 
(implementation of the SEP). Number of outcomes from 
meetings successfully actioned and implemented. 

PT. UPC Sidrap Bayu 
Energi 

Positive 

ECON04 Post-construction 
workforce 
demobilisation 

Minor Transfer as many construction staff as possible to operations 
positions.  Severance payments to be provided in accordance 
with – at a minimum – Indonesian regulation. 
Staff employment registers. 
Employment severance records. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 

ECON06 Potential impacts to 
small business by lost 
parking during the 
WTG’s transportation 
stage 

Minor Transfers will be managed in conjunction with the local police 
force who will minimise impacts on road access and parking. 

PT. UPC Sidrap Bayu 
Energi 

Contractor  

Local Police 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

SOC01 Influx of workers during 
construction 

Moderate UPC to ensure that all workers complete a culturally 
appropriate worker induction programme that covers local 
cultural sensitivities, issues and appropriate codes-of-
conduct for all workforce before commencing employment.  
Regular meetings between UPC staff and village and 
religious representatives (and police if / where required) to 
discuss any community issues that arise as a result of project 
construction. The nature and timing of such meetings should 
be outlined in the SEP for the life of the project.   
Implementation of the community grievance mechanism. 
Employee induction records and completion rates. 
Records in the grievance mechanism. 
Community perceptions surveys. 
Police records of any noticeable spikes in community conflict. 
The number of meetings held between community leaders 
and UPC staff. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

CH01 Disturbance or damage 
to cultural resources 

Moderate A cultural Heritage survey shows that there are no known 
sites or locations of cultural heritage associated with the site.  
The project will not interfere with any aspects of intangible 
heritage.  There may be the possibility of chance finds and a 
chance find procedure will be put in place. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

CH02 Noise impact to cultural 
sites 

Minor There is the potential for construction noise to encroach upon 
places of worship or community gathering.  Construction 
activities will take place in conjunction with community 
consultation with the local communities. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

CH03 Preservation of cultural 
heritage sites in Pare 
Pare 

Minor The movement of large loads through the town as the 
potential to interfere with statues, especially on the 
roundabouts.  The route has been optimised to avoid any 
need to either temporarily or permanently replace or remove 
those structures. 

PT. UPC Sidrap Bayu 
Energi 

Nil 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

DISP02 Economic displacement 
of land users and third 
parties 

Minor x Implementation of the Land Acquisition Framework and 
Plan / Livelihoods Restoration Plan; 

x Continue to advertise and implement the community 
grievance mechanism; 

x Implement the monitoring and evaluation plan for the 
Land Acquisition Framework and Plan / Livelihoods 
Restoration Plan; 

x Records in community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

DISP05 Relocation of 2 Warung 
required for Port access 

Major The project will replace the 2 kiosks that will be lost to build 
the new gate to the port area required for WTG transportation. 

PT. UPC Sidrap Bayu 
Energi 

Minor 

AMEN01 Restricted egress 
through the site due to 
perimeter fencing 

Moderate Participatory engagement with affected people before 
construction commences to jointly design alternative 
pathways and access routes around the construction 
exclusion zones. Cooperation in alternative route design is 
likely to be high given high overall community support for 
project. Apply Community Grievance Mechanism in the case 
of complaints or disputes. 
Participation levels at engagement workshops for access 
redesign. 
Grievance Mechanism records. 

PT. UPC Sidrap Bayu 
Energi 

Moderate 

AMEN04 Increased strain on 
public facilities 

Minor UPC to train all migrant workers on appropriate codes of 
conduct and living responsibly within the local community at 
worker.  Apply Community Grievance Mechanism in the case 
of complaints or disputes. 
Grievance Mechanism Records. 
Induction attendance records. 

PT. UPC Sidrap Bayu 
Energi 

Minor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

WORK01 Employment conditions 
for workforce 

Major UPC Human Resources Department to develop, implement 
and monitor an employment policy and associated 
procedures which comply with the relevant requirements of:   
x Manpower (Indonesian Labour) Law (Law No. 13, 2003);   
x Ministry of Manpower and Transmigrations Regulation 

(Law No. 19, 2012) on Conditions for Outsourcing the 
Implementation of Work to Other Companies;  

x IFC Performance Standard 2 – Labour and Working 
Conditions, including relevant International Labour 
Organisation Laws. 

Records of worker grievances in worker grievance register. 
Annual reporting e.g. Human resources reporting within 
overall sustainability reporting framework. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Positive 
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WORK02 OHS conditions for 
workforce 

Major UPC’s Human Resources Department to implement a safe 
and healthy working environment for all workers including by 
developing, implementing and monitoring an OHS policy and 
procedures commensurate with Indonesian regulations and 
GIIP. These documents, at a minimum, should include: 
x Identification and description of all job types;  
x Safe work method statements for each job type;  
x Hazard identification and elimination (where possible);  
x Material Safety Data Sheets (or equivalent) for any 

chemicals used;  
x Identification of Personal Protective Equipment required 

to perform all duties;  
x Worker training and certification requirements;  
x Communication protocols and programmes with workers 

e.g. stop work meetings, daily toolbox talks;  
x Emergency prevention, preparedness and response 

arrangements;  
x Documentation procedures and resources for all 

incidents/near misses/accidents/diseases;   
x Non-discrimination and equal opportunity codes of 

conduct;   
x Provide sanitary housing conditions for migrant workers, 

with sufficient access to clean water, and hygienic waste 
and sewage disposal facilities,   

x Prepare a health treatment plan for workers requiring 
medical attention due to both illnesses or workplace 
injuries; and  

x Provide health education training to the Project 
workforce. 

Incident and emergency response reports. 
OHS reporting – weekly, monthly and annually. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Positive 

PH01 Accidental injuries as a 
result of unauthorised 

Major x Erect safety exclusion fencing around all construction 
sites.    

PT. UPC Sidrap Bayu Minor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

public ingress to civil 
works areas 

x Erect safety / hazard signs around all construction zones 
in Bahasa Indonesia.   

x Employ security guards at construction zones during 
stop work times.    

x Provide community  education on safety hazards and 
management during ongoing stakeholder engagement 
plan implementation.  

x Implementation of Grievance Mechanism. 
Records in Grievance Register pertaining to health and safety 
issues. 
Record keeping and investigation of all near misses. 
Regular public safety meetings with project staff (e.g. security 
guards) and community leaders where public safety issues 
can be raised and discussed. 

Energi 

Contractor 

PH04 Exposure of public to 
increased traffic 
volumes and associated 
risk of accidents 

Major Development and implementation of Traffic Management 
Plan (TMP) which includes driver code-of-conduct, speed 
limits, safe driving practices, vehicle loading limits, incident 
reporting protocols, and accident response protocols; Driver 
safety induction training; Enforcing speed limits by working 
cooperatively with local police; Provision of advanced notice 
to the local community regarding expected times of increased 
traffic volume. 
Completion rates of driver induction training. 
Incident records and reporting. 
Grievance Mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

PH05 Exposure of public to 
hazardous substances 

Major x Hazardous substance storage and handling areas to be 
located away from sensitive receptors and bunded with 
an impermeable floor;  

x Spill response kits to be readily-available in clearly-
signed locations;  

x All hazardous substances to be managed in accordance 
with MSDS requirements;  

x Hazardous material containers to be inspected for 
integrity before loading for transportation;  

x Vehicle refuelling to be undertaken on bunded hardstand 
areas only;  

x Fuel transfer systems to be fitted with technologies 
which reduce potential for accidental release e.g. high 
level trip and emergency shut-off valves;  

x Components containing insulating oils are to be 
periodically inspected to verify integrity;  

x Any hazardous wastes to be disposed of in fit-for-
purpose disposal facilities. 

Inventory of hazardous substances. 
Hazardous substance disposal records. 
Incident records and reporting. 
Grievance mechanism (to capture complaints related to 
alleged spills). 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 

PH06 Increased reticulation of 
communicable diseases 

Moderate x Health screening for workers prior to deployment;   
x Periodic health checks for workers;   
x Provision of health education to workers (particularly STI 

prevention). 
Health screening records. 
Health treatment records. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility 
Mitigated 

Significance 
(Risk) 

PH11 Road safety during WTG 
transportation 

Moderate x All transfers will be made in conjunction with the local 
police force. 

x Pilots will be deployed in front and behind of all vehicles 
x Timing of transfers will be optimised for minimisation of 

interaction with local traffic. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Local Police 

Negligible 

PH12 Pedestrian safety during 
WTG transportation 

Minor x All transfers will be made in conjunction with the local 
police force. 

x Wherever necessary marshals will be deployed to ward 
pedestrian safety. 

x Timing of transfers will consider periods of peak 
pedestrian access in particular school times. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Local Police 

Minor 

 

8.5.3 Operational Phase 
Table 8-3 Operational Phase ESAP 

Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

HDRL04 Potential alteration of 
surface drainage due to 
project facilities 

Moderate Project design will consider drainage plans and maintain 
natural drainage patterns as much as possible. Once 
installed, if ponding or localised flooding is observed 
supplementary drainage may be installed. 
Observations during and following storm events. 

PT. UPC Sidrap Bayu 
Energi 

Minor 

NOI02 Wind Turbine Noise Moderate Wind farm design and WTG layout will consider proximity to 
potential sensitive receptors. Project will employ world class 
technology in turbine design. 
Noise monitoring program. 
Community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Minor 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

FAUN01 Bird and Bat Strikes Moderate There will be an ongoing adaptive management plan. 
The project environmental officer will make a daily inspection 
around the base of each turbine for animal species 
carcass.  If statistical trends indicate a particular species is 
at risk the adaptive management plan will consider that 
species specifically.  It may be necessary to commission 
further studies for specific species to investigate the 
particular reason for egress through the project area and if 
there are specific responses which could be implemented to 
minimise the risk. 
Daily inspection for carcasses and a mortality log by species. 
Monthly review of statistical data and reporting. 

PT. UPC Sidrap Bayu 
Energi 

Moderate 

AQUA02 Impacts to aquatic 
ecosystems during the 
plant operation 

Minor Regular maintenance of the permanent septic system. 
Surface water quality monitoring program. 
Septic tank discharge monitoring program. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

WAST05 Maintenance waste 
during operations 

Major A Waste Management Plan that includes appropriate 
segregation of waste streams, maximises reuse and 
recycling, includes appropriate collection and holding 
facilities, and involves appropriate disposal methods as 
required.  It needs to be in compliance with Indonesian 
regulations and international best practice. 
Waste management records. 

PT. UPC Sidrap Bayu 
Energi 

Contractor 

Minor 

WAST08 Management of spent 
lubrication fluids 
(hazardous waste) 

Major Hazardous Waste Management Plan. 

Hazardous Waste Management Records. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

VIS03 Light Flicker Minor Turbine layout will be optimised to ensure that light flicker 
will comply with international standards. If there are any 
residents who may be particularly affected, appropriate 
treatments will be put in place to minimise the impact. 
Site observations and measurements. 
Community feedback, grievance mechanism in place. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

SUS02 GHG emissions through 
operation phase 

Positive All energy intensive activities will be optimised to minimise 
greenhouse gas emissions, all plant and equipment will be 
maintained to ensure fuel consumption and emissions are 
minimised. 
Annual sustainability reporting. 
Lifecycle analysis will need to be incorporated in the 
projected carbon footprint and integrated with the conceptual 
closure plans. 

PT. UPC Sidrap Bayu 
Energi 

Positive 

ECON05 General economic flow-
on benefits in the local 
area 

Positive UPC to work with Regional Government to promote the 
WTGs as a tourist and educational facility.  
Regular meetings to be incorporated into the SEP. 
Number of student and other visitors to the area.  
Number of meetings held with Regional Government 
(implementation of the SEP).  
Number of outcomes from meetings successfully actioned 
and implemented. 

PT. UPC Sidrap Bayu 
Energi 

Positive 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

SOC02 Increased expectations 
of project benefits 

Moderate Continued implementation of the SEP in which key 
messages aimed at setting realistic expectations are 
promoted.    
Establishment of a grievance mechanism to facilitate 
community concerns.  Implementation of the community 
Grievance Mechanism as a channel for community members 
to air frustrations and receive information and clarification. 
Attendance levels at community engagement sessions. 
Community perceptions surveys. 
Records in the Grievance Mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

SOC03 Ongoing presence of 
permanent workers 

Negligible UPC to ensure that all workers complete a culturally 
appropriate worker induction programme that covers local 
cultural sensitivities, issues and appropriate codes of 
conduct for all workforce before commencing employment.  
Implementation of the community grievance mechanism. 
Employee induction records and completion rates. 
Records in the Grievance Mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

DISP03 Economic displacement 
of land users and third 
parties 

Minor x UPC to provide appropriate compensation to land users 
of permanently lost agricultural land, as per the Land 
Acquisition Framework and Plan / Livelihoods 
Restoration Plan; 

x Monitoring and evaluation of the Land Acquisition 
Framework and Plan / Livelihoods Restoration Plan; 

x Implementation of Grievance Mechanism; 
x Relevant records in the Grievance Mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

DISP04 Perceived or actual 
reduction of agrarian 
productivity 

Negligible x UPC community relations staff to maintain ongoing to 
identify any negative perceptions arising and / or 
negative impacts to agrarian productivity. Provide 
factual information to land users if concerns to arise. 
Update the life-of-the-project SEP to reflect such 
actions; 

x Implementation of Grievance Mechanism; 
x Records of relevant complaints in the Grievance 

Register; 
x Monitoring and evaluation of SEP implementation. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

AMEN03 Loss of the space used 
by the exclusion area 

Negligible No specific mitigation strategy is considered necessary, the 
turbine layout and nature of the project will be advised to the 
community through the public consultation process.  Should 
there be any community concerns expressed with respect to 
access in the area there may be some modification to project 
geometry. 
Grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

AMEN05 Restricted community 
egress through 
operational sites 

Minor Participatory engagement with affected people to jointly 
design permanent alternative pathways and access routes 
around the operations exclusion zones.  
Cooperation in alternative route design is likely to be high 
given high overall community support for project.    
Implement community grievance mechanism. 
Participation levels at engagement workshops for access 
redesign. 
Grievance Mechanism records. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

PH07 Potential for blade throw 
from a WTG 

Minor x Safe setback distances between communities and 
turbines;  

x Verification of turbine integrity by independent 
specialists;  

x Lightning protection systems to be installed;  
x Auto-shutdown vibration sensors to be installed;  
x Structural elements to be designed by competent 

professionals. 
Periodic routine inspections of blade safety during 
operations and maintenance.  
Records of any incidents or non-compliances, including 
actions taken in response. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

PH08 Accidental injuries as a 
result of unauthorised 
scaling of WTGs or 
reticulation lines 

Moderate x Installation of warnings signs at the base of reticulation 
towers in Bahasa Indonesia;   

x Regular security presence and monitoring of the WTGs;  
x the local community regarding the safety risks 

associated with the Project infrastructure;  
x Encouraging community policing of WTGs through 

ongoing stakeholder engagement programme. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

PH09 Nuisance effects caused 
by shadow flicker 

Minor Limit shadow flicker impacts to affected receptors to no more 
than 34 hours per year, and 30 minutes per day.  
Do not allow “freewheeling” of turbine blades. 
Records in community grievance mechanism. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 

PH10 Community exposure to 
elevated EMF levels 

Negligible Apply appropriate engineering controls (such as shielding 
technologies) and buffer distances to ensure that average 
exposure levels of households in close proximity to the 
powerlines do not exceed ICNIRP recommendations. 
EMF monitoring results. 

PT. UPC Sidrap Bayu 
Energi 

Negligible 
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8.5.4 Closure Phase  
Table 8-4 Closure Phase ESAP 

Impact 
Code # Potential Impact Raw 

Significance Mitigation and Monitoring Measures Responsibility Significance 
(Risk) 

WAST07 Disposal of spent 
materials on Project 
Closure 

Major As per operational phase. PT. UPC Sidrap Bayu 
Energi 

Minor 
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8.6 Decommissioning Plan  
8.6.1 Overview 

The design life of the Sidrap Phase I Wind Farm Project is 30 years, which is typical of similar 
installations around the world.  Coincidently the holding time for the land for a foreign company under 
Indonesian legislation is also 30 years.  It is entirely possible that, at the end of the 30 year cycle the 
facility will remain viable, assuming that appropriate maintenance is taken place in the enduring 
period.  Under those circumstances the facility may well be on sold to the Indonesian government as a 
going concern, however the general assumption is that the facility will be demolished and removed. 

In the circumstances of demolition, this usually applies to the total removal of the wind turbines, 
although the substation and transmission connections are generally left in place.  Demolition of the 
WTG’s includes the total removal of all components and the foundations.  A large proportion of the 
wind turbine components will have a residual value is recycled materials.  The nacelles and power 
generation components can be refurbished and reused.  The towers will have value as scrap metal, 
and the rotor blades will generally be broken up and sent to landfill.   

8.6.2 Land Restoration 

It is usual under Indonesian legislation that after the 30 year holding of land by a foreign company, that 
the land will revert to the government of Indonesia.  With the exception of land in the forestry area, the 
UPC access agreement with the landowners makes provision that the land will be returned to the land 
owner all the nominated descendant at the time of Project closure.,  This will only mark a small change 
for these particular landowners since the lease agreement also makes provision for them to have 
access to the land through the operational phase, meaning that they will only be denied access for a 
brief period during decommissioning (mirroring the situation during construction phase). 

The land in the forestry designated areas shall revert to the government of Indonesia under its existing 
designation, or updated designation should a change in the next 30 years. 

8.6.3 Life Cycle Closure 

It is anticipated that, when demolition of the turbines occurs the future life of components will be as 
follows: 

x Nacelles and generator components - sold for recycling to power generation industry; 

x Rotor hubs - sold for scrap metal; 

x Towers - broken down in place and sold for scrap metal; 

x Rotor Blades - broken down in place and sent to landfill; 

x Electrical switchgear and transformers - sold for recycling to the power generation industry; 

x Fluids and lubricants - disposed of as hazardous materials in accordance with Indonesian 
regulations; 

x Roads - left in place for community use; 

x Buildings and maintenance facilities - to be sold; 

x Transmission infrastructure - left in place. 

8.6.4 Personnel 

The operation workforce will be a modest number of people (approximately 30) a number of which are 
likely to move on in the industry.  For local personnel, they will be laid off in accordance with 
Indonesian regulations, which are far more generous than most international standards.  Wherever 
possible retraining and relocation plans will be put in place. 
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8.7 Register of Procedures 
The successful implementation of the ESAP and its subsequent environmental management plans is 
reliant on the establishment of a number of environmental procedures, and the incorporation of 
environmental considerations into a number of the operational components of the project. A register of 
these procedures has been prepared, outlining the responsibilities for the preparation, and the timing 
they will be required to be implemented in the project. 

8.7.1 Construction Environmental and Social Management Plan 

A construction phase Environmental and Social Management Plan has been completed, which 
includes all the mitigation strategies outlined above.  The summary below provides a list of the plans 
and procedures which have been put in place as part of the CESMP. 

Under each of the procedures and plans mentioned below, the responsibilities of each work unit to the 
relevant procedure or plan is also listed.  The 6 work units refer to: 

x PM-UPC – UPC-SBE and its staff; 

x Civils - Civil Works Contractor; 

x OE - Owners Engineer; 

x Turbines - Turbine Manufacturer and Installer; 

x Offshore -Delivery and Logistics Contractors; 

x Electrical - The Electrical Engineering Contractor. 

Against each of the work units a responsibility code is shown, Ex = Execute, Comp = Comply; Mon = 
Monitor; Rev = Review. 

SCHEDULE of ESMP Procedures 

ESMPC001 Schedule of Environmental Roles and Responsibilities  
 Administrative procedure outlining project responsibilities. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 The contractor shall have responsibilities as outlined in the responsibilities matrix of ESMPC001. They  
 will need to sign off on these responsibilities as part of the contractual obligation. 
 OE Responsibility: Comp 
 The contractor shall have responsibilities as outlined in the responsibilities matrix of ESMPC001. They  
 will need to sign off on these responsibilities as part of the contractual obligation. 
 Turbines Responsibility: Comp 
 The contractor shall have responsibilities as outlined in the responsibilities matrix of ESMPC001. They  
 will need to sign off on these responsibilities as part of the contractual obligation. 
 Offshore Responsibility: Comp 
 The contractor shall have responsibilities as outlined in the responsibilities matrix of ESMPC001. They  
 will need to sign off on these responsibilities as part of the contractual obligation. 
 Electrical Responsibility: Comp 
 The contractor shall have responsibilities as outlined in the responsibilities matrix of ESMPC001. They  
 will need to sign off on these responsibilities as part of the contractual obligation. 
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ESMPC002 Training Plan 
 Administrative plan outlining the approach to training personnel. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 Key members of the contractor staff will need to complete training as provided by UPC.  In some  
 instances the contractor may be required to give inductions and introductions of environmental  
 measures to other personnel. 
 OE Responsibility: Comp 
 Key members of the contractor staff will need to complete training as provided by UPC.  In some  
 instances the contractor may be required to give inductions and introductions of environmental  
 measures to other personnel. 
 Turbines Responsibility: Comp 
 Key members of the contractor staff will need to complete training as provided by UPC.  In some  
 instances the contractor may be required to give inductions and introductions of environmental  
 measures to other personnel. 
 Offshore Responsibility: Comp 
 Key members of the contractor staff will need to complete training as provided by UPC.  In some  
 instances the contractor may be required to give inductions and introductions of environmental  
 measures to other personnel. 
 Electrical Responsibility: Comp 
 Key members of the contractor staff will need to complete training as provided by UPC.  In some  
 instances the contractor may be required to give inductions and introductions of environmental  
 measures to other personnel. 
 
ESMPC003 Procurement - Environmental Requirements  
 Administrative plan outlining the need for any procurement to comply with environmental requirements. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 OE Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 Turbines Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 Offshore Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 Electrical Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
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ESMPC004 Environmental Work Permitting 
 Administrative procedure to ensure that any work order is issued with an appropriate environmental 
permit. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Ex; Comp 
 Civil works contractor will have primary responsibility for preparing Works approvals applications.   
 They will need to identify the physical environmental instruments that will be relevant to any  
 particular activity as part of their approval application. 
 OE Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 Turbines Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 Offshore Responsibility: Comp 
 The contractor shall comply with the civil works approval process. 
 Electrical Responsibility: Comp 
 The contractor will need to sign off their environmental responsibilities as part of their contractual  
 obligation, these will be made clear through the tender process. 
 
ESMPC005 Environmental Issues Management  
 To be incorporated in every work unit of the project to capture some known environmental issues, and any 
unknown  
 environmental issues that may occur. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 All environmental incidents need to be captured in the environmental incident reporting and  
 management system. 
 OE Responsibility: Comp 
 All environmental incidents need to be captured in the environmental incident reporting and  
 management system. 
 Turbines Responsibility: Comp 
 All environmental incidents need to be captured in the environmental incident reporting and  
 management system. 
 Offshore Responsibility: Comp 
 All environmental incidents need to be captured in the environmental incident reporting and  
 management system. 
 Electrical Responsibility: Comp 
 All environmental incidents need to be captured in the environmental incident reporting and  
 management system. 
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ESMPC006 Emergency Response Plan 
 Applies to any work unit or task undertaken on the project site, or associated sites. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 The contractor will need to ensure all personnel are aware of their obligations to the emergency  
 response plan, and actions to be taken in the event of an emergency situation. 
 OE Responsibility: Comp 
 The contractor will need to ensure all personnel are aware of their obligations to the emergency  
 response plan, and actions to be taken in the event of an emergency situation. 
 Turbines Responsibility: Comp 
 The contractor will need to ensure all personnel are aware of their obligations to the emergency  
 response plan, and actions to be taken in the event of an emergency situation. 
 Offshore Responsibility: Comp 
 The contractor will need to ensure all personnel are aware of their obligations to the emergency  
 response plan, and actions to be taken in the event of an emergency situation. 
 Electrical Responsibility: Comp 
 The contractor will need to ensure all personnel are aware of their obligations to the emergency  
 response plan, and actions to be taken in the event of an emergency situation. 
 
ESMPC008 Civil works JEMP 
 Procedure for preparing a Job Environmental Management Plan (JEMP). 
 This procedure captures all of the environmental responsibilities and obligations of the execution of any 
task in the  
 project and the preparation of a management plan which is specific to each unit of construction,  the plan 
needs to be  
 completed as part of the environmental work permit procedure. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Where civil works are involved the contractor shall comply with the work's  
 Civils Responsibility: Ex; Comp 
 The civil works contractor will need to identify all physical environmental protection measures that will 
  need to be put in place for any item works such as sediment interception, vegetation preservation,  
 compliance with traffic and transport etc.. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 Where civil works are involved the contractor shall comply with the work's approval plan process. 
 Offshore Responsibility: Comp 
 Where civil works are involved the contractor shall comply with the work's approval plan process. 
 Electrical Responsibility: Comp 
 Where civil works are involved the contractor shall comply with the work's  
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ESMPC009 Environmental Induction Program  
 All staff, contractor staff or visitors entering or working on the project must complete this program. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: Comp 
 No member of the contractor staff will be allowed to work on site unless they have completed and are  
 registered as having completed the environmental induction program. 
 OE Responsibility: Comp 
 No member of the contractor staff will be allowed to work on site unless they have completed and are  
 registered as having completed the environmental induction program. 
 Turbines Responsibility: Comp 
 No member of the contractor staff will be allowed to work on site unless they have completed and are  
 registered as having completed the environmental induction program. 
 Offshore Responsibility: Comp 
 No member of the contractor staff will be allowed to work on site unless they have completed and are  
 registered as having completed the environmental induction program. 
 Electrical Responsibility: Comp 
 No member of the contractor staff will be allowed to work on site unless they have completed and are  
 registered as having completed the environmental induction program. 
 
ESMPC010 Updated Security Plan 
 An outline of the security measures to be undertaken by the project applies to any personnel working on 
or near the  
 site. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: Comp 
 The contractor will need to comply with the project security plan. 
 OE Responsibility: Comp 
 The contractor will need to comply with the project security plan. 
 Turbines Responsibility: Comp 
 The contractor will need to comply with the project security plan. 
 Offshore Responsibility: Comp 
 The contractor will need to comply with the project security plan. 
 Electrical Responsibility: Comp 
 The contractor will need to comply with the project security plan. 
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ESMPC011 Community Grievance Mechanism 
 Administrative procedure for dealing with community grievances, feedback and complaints.  Any member 
of project  
 staff, or subcontractor staff approached by a member of the public needs to be aware that a grievance 
mechanism  
 exists and the manner in which an individual may engage with it. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: Comp 
 Where aspects of a community complaint or grievance involves the contractor, they will need to  
 participate in evaluation and if necessary resolution. 
 OE Responsibility: Comp 
 Where aspects of a community complaint or grievance involves the contractor, they will need to  
 participate in evaluation and if necessary resolution. 
 Turbines Responsibility: Comp 
 Where aspects of a community complaint or grievance involves the contractor, they will need to  
 participate in evaluation and if necessary resolution. 
 Offshore Responsibility: Comp 
 Where aspects of a community complaint or grievance involves the contractor, they will need to  
 participate in evaluation and if necessary resolution. 
 Electrical Responsibility: Comp 
 Where aspects of a community complaint or grievance involves the contractor, they will need to  
 participate in evaluation and if necessary resolution. 
 
ESMPC012 Air Quality Management Plan (incorporating dust suppression) 
 Procedure for the management of air quality, to be applied to any task which has the potential to 
generate air emissions 
  from plant and equipment, or dust. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp 
 Most of the air-quality requirements during construction phase will fall to the civil contractor, for  
 instance dust suppression, vehicle emissions and prevention of wind erosion. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC013 Construction Air Quality Monitoring Plan 
 Plan for the monitoring of air quality around this the project during construction phase will generally be 
undertaken by  
 project staff or monitoring subcontractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC014 Ambient Air Monitoring Procedures  
 Procedures for the collection of air-quality samples or in situ measurement to be used around the site by 
project staff  
 or monitoring subcontractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
 
ESMPC015 Construction Noise Management Plan 
 Plan for the management of noise generated by the project.  Any work unit, activity or contractor using 
heavy  
 equipment, or undertaking tasked with potential to generate noise will need to complete the noise 
management plan in  
 accordance with this procedure. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp 
 The civil works contractor in conjunction with the UPC Project manager will need to implement the  
 noise management initiatives at site including the use of appropriate equipment, and issues such as  
 operating hours in proximity to communities. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 The turbine constructors shall observe the noise management plan and comply with any relevant  
 provisions. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: Comp 
 Noise generating acivities will need to comply with the Plan 
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ESMPC016 Noise Monitoring Program 
 Plan for the monitoring of noise around the project during the construction phase, applies to project 
staff and  
 appointed monitoring contractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp; Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC017 Erosion and Sediment Control Plan  
 The overarching plan for the control of erosion and the migration of settlements caused by rain events, 
applies to any  
 contractor involved in earthworks or excavation. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon 
 Each location will need to develop a specific erosion and sediment control plan based around is  
 typography, the earthworks to be undertaken and vegetation clearance that may take place.  Whether 
  devices such as sedimentation ponds or silt fences are employed will be the matter of the civil  
 contractor to be approved by the Project Manager. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
 
ESMPC018 Temporary Silt Fence Installation Procedure  
 Specific procedure for the installation of silt fences downhill from civil works to prevent erosion. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon 
 Silt fences will need to be installed by the civil contractor where required. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC019 Sediment Traps Monitoring and Maintenance  
 Specific procedure for the cleaning and maintenance of sediment ponds. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon 
 The civil contractor will be responsible for the maintenance of sediment traps to ensure that basins are  
 cleared regularly of rubbish and accumulated sediments. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC020 Site Drainage Plan Construction  
 Specific procedure for the design of a site drainage plan incorporating erosion and sediment control and 
ensuring  
 appropriate flow conditions in rain events. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 Immediate site drainage plan for every location will be the responsibility of the civil contractor.  The  
 site drainage plan should be submitted as part of the work's approval process. 
 OE Responsibility: Ex; Rev 
 The owner's engineer shall make the 1st evaluation of site locations and appropriate drainage  
 strategies. 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: Comp 
 Needs to consider if earthworks are included 
 
ESMPC021 Culvert Design  
 Design protocol to ensure hydraulic requirements of Road alignments are met. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Comp 
 Culverts will be designed by others, but will need to be installed by the civil contractor as part of  
 roadway development. 
 OE Responsibility: Ex; Mon; Rev 
 The owner's engineer shall have final responsibility for culvert design to ensure that they are  
 appropriate for the flow regimes that need to be handled. 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
  



8| Environmental and Social Action Plan 
 
 
 

 
UPC Sidrap Wind Farm Project ESHIA 8-43    

 

ESMPC022 Surface Water Quality Monitoring Program 
 Plans for the collection of samples, and in situ monitoring of water quality around the site applies to 
project staff and  
 duly appointed monitoring contractors stop 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC023 Construction Water Management Plan 
 Instructions for the use of water resources by the project in terms of their source, quantity and 
applicable  
 restrictions on overuse. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: Comp 
 The owner's engineer shall work with project management to ensure that adequate water resources  
 are made available for the project in accordance with ESMPC023. 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

 ESMPC024 Water Sampling Procedures  
 Specific set of procedures for the collection of water samples and in situ monitoring, applies to Project 
staff, and duly  
 appointed monitoring contractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC025 Groundwater Quality Monitoring Program 
 Plans for the monitoring of groundwater wells around the project, including project wells and community 
wells applies to  
 project staff and duly appointed monitoring contractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC026 Groundwater sampling procedures  
 Specific set of procedures for measuring the quality of groundwater, and taking samples for analysis.  
Applies to  
 project staff and duly appointed monitoring contractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
 
ESMPC027 Top Soil Management Procedure  
 Outline of the procedures that need to be followed in the management and preservation of topsoil 
displaced by  
 excavation. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp 
 Civil contractor will have primary responsibility for operation of the topsoil Management plan. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC028 Management of soils and spoils  
 Outline of the procedures that need to be followed in the management of soil and rock waste generated 
by the project.  
  Incorporating the projects primary objective of conserving resources and maintaining a residual cut and 
fill balance 

Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp 
 Civil contractor will have responsibility for managing excavated soils. 
 OE Responsibility: Comp 
 Owners engineer will assist with project design which facilitates and makes provision for the adequate  
 storage of soils and spoils.  Owners engineer shall also have responsibility for calculating fill balances,  
 and ensuring that minimal external material is required. 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC029 Field Refuelling Procedure  
 Procedures for the refuelling of plant and equipment in the field, away from the established refuelling 
station. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 All field refuelling will need to be undertaken in accordance with the approved procedure. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 All field refuelling will need to take place in accordance with the procedure. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC030 Fuel Management 
 Procedures for the establishment of a fuel storage facility, and the dispensing of fuel in accordance with 
Indonesian  
 standards. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 The civil contractor will have primary responsibility for the establishment of fuel storage and  
 permanent refuelling station on site which will need to comply with Indonesian regulations and  
 international standards as per the procedure ESPMC030. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 Vehicles refuelled on site will need to comply with the project you're management procedures as  
 outlined in ESMPC030. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC031 Fuel spill Response Plan  
 Response plan for dealing with the spill of fuels or vehicle fluids in the field. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 The civil contractor shall be responsible for ensuring that all resources, including at the excavation  
 equipment et cetera required for the fuel spill response plan are available to all other personnel on  
 site.  As the civil contractor will be operating more plant and equipment on-site than any other  
 contractor they shall be expected to execute the fuel spill response plan quickly and effectively. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 Any fuel spills on site will need to be managed in accordance with ESMPC031. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: Comp 
 Need to consider if field refuelling is undertaken 

ESMPC032 Septic Tank Discharge Monitoring Program 
 Plan for the management of septic tank waste, applies to project staff and duly appointed contractor. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC033 Vehicle Wash-down Plan 
 Plan for the wash down of vehicles to prevent the spread of weeds, and the potential for the carriage and 
discharge of  
 soils on sealed roads of the site. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; 
 In instances where a location is required to execute vehicle wash down,the civil contractor shall install  
 the wash station and ensure that all vehicles comply with the requirement. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 The contractor shall comply with vehicle washed down requirements for any site-specific locations as  
 determined by ESMP033. 
 Offshore Responsibility: Comp 
 The contractor shall comply with vehicle washed down requirements for any site-specific locations as  
 determined by ESMP033. 
 Electrical Responsibility: Comp 
 Need to comply if working locations are identified as weed transport concerns 

ESMPC034 Land Clearance Plan 
 Plan for the management of land clearance. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; 
 The civil contractor will be undertaking all land clearance and will need to execute this plan. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC035 Waste Management Plan  
 Overarching plan for the management of various types of wastes generated by the project. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 The contractor shall dispose of all waste in accordance with the waste management plan. 
 OE Responsibility: Comp 
 The contractor shall dispose of all waste in accordance with the waste management plan. 
 Turbines Responsibility: Comp 
 The contractor shall dispose of all waste in accordance with the waste management plan. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: Comp 
 The contractor shall dispose of all waste in accordance with the waste management plan. 
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ESMPC036 Vegetation Waste Management Plan  
 Specific plan for the Management of vegetation waste, which wherever possible will be kept on-site and 
used as growth  
 medium. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; 
 The civil contractor will be undertaking all land clearing, and will have primary responsibility to ensure  
 that vegetation waste is managed and preserved in accordance with ESMPC036. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC037 Landscape and Revegetation Plan  
 Specific plan for site restoration following civil works. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Rev 
 Civil contractor shall have primary responsibility for site restoration after works are completed. 
 OE Responsibility: Comp 
 The owner's engineer, shall make provision for site restoration and landscaping as required. 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC038 Trespass Response Procedures  
 Set of procedures and instructions for dealing with community members who may trespass on the site, 
and put  
 themselves in harm's way. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 The contractor shall be fully aware of the project's response to community encroachment on work  
 areas and participate in the trespass response sieges accordingly. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 The contractor shall be fully aware of the project's response to community encroachment on work  
 areas and participate in the trespass response sieges accordingly. 
 Offshore Responsibility: Comp 
 The contractor shall be fully aware of the project's response to community encroachment on work  
 areas and participate in the trespass response sieges accordingly. 
 Electrical Responsibility: Comp 
 The contractor shall be fully aware of the project's response to community encroachment on work  
 areas and participate in the trespass response sieges accordingly. 
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ESMPC039 Influx Management Plan 
 Overall plan and instructions for the introduction of immigrant labour to the project, including cultural 
considerations,  
 and integration with the local community. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 Contractor personnel imported to site will need to comply with the influx management plan.. 
 OE Responsibility: Comp 
 Contractor personnel imported to site will need to comply with the influx management plan.. 
 Turbines Responsibility: Comp 
 Contractor personnel imported to site will need to comply with the influx management plan.. 
 Offshore Responsibility: Comp 
 Contractor personnel imported to site will need to comply with the influx management plan.. 
 Electrical Responsibility: Comp 
 Contractor personnel imported to site will need to comply with the influx management plan.. 

ESMPC040 Accommodation Plan 
 Plan for the accommodation of immigrant workers on the project, usually applies to the contractors at 
their  
 management level.  Also applies to any subcontractors. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: Comp 
 Contractor personnel imported to site will need to register the place of accommodation and ensure  
 that accommodation is found in accordance with the project policy as outlined in ESMPC040 
 OE Responsibility: Comp 
 Contractor personnel imported to site will need to register the place of accommodation and ensure  
 that accommodation is found in accordance with the project policy as outlined in ESMPC040 
 Turbines Responsibility: Comp 
 Contractor personnel imported to site will need to register the place of accommodation and ensure  
 that accommodation is found in accordance with the project policy as outlined in ESMPC040 
 Offshore Responsibility: Comp 
 Contractor personnel imported to site will need to register the place of accommodation and ensure  
 that accommodation is found in accordance with the project policy as outlined in ESMPC040 
 Electrical Responsibility: Comp 
 Contractor personnel imported to site will need to register the place of accommodation and ensure  
 that accommodation is found in accordance with the project policy as outlined in ESMPC040 
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ESMPC041 Chance Finds Procedure 
 Procedures for dealing with the possibility of finding archaeological artefacts of cultural significance in 
the course of  
 earthworks or excavation on the project. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Rev 
 The civil works contractor will be undertaking all excavation activities, and therefore needs to be fully  
 aware of the response to chance finds as outlined in the procedure. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 In the case of the contract undertakes any excavation works and encounters potential material of  
 archaeological/cultural heritage significance, they shall enact the chance find procedure as per  
 ESMPC041. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC042 Project Road Rules 
 The Project Road rules, applies to any work unit, or task in which vehicles we driven on-site. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Comp 
 All contractor personnel responsible for driving vehicles on around the site will need to comply with the 
  project Road rules and road use policy as outlined in ESMPC042. 
 OE Responsibility: Comp 
 All contractor personnel responsible for driving vehicles on around the site will need to comply with the 
  project Road rules and road use policy as outlined in ESMPC042. 
 Turbines Responsibility: Comp 
 All contractor personnel responsible for driving vehicles on around the site will need to comply with the 
  project Road rules and road use policy as outlined in ESMPC042. 
 Offshore Responsibility: Ex; Comp; Mon; Rev 
 All contractor personnel responsible for driving vehicles on around the site will need to comply with the 
  project Road rules and road use policy as outlined in ESMPC042. 
 Electrical Responsibility: Comp 
 All contractor personnel responsible for driving vehicles on around the site will need to comply with the 
  project Road rules and road use policy as outlined in ESMPC042. 
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ESMPC043 Animal Strike Procedures (Vehicles)  
 Procedures for dealing with the incidence of an animal strike on project roads. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 All animal strikes to be reported and dealt with in accordance with ESMPC043. 
 OE Responsibility: Comp 
 All animal strikes to be reported and dealt with in accordance with ESMPC043. 
 Turbines Responsibility: Comp 
 All animal strikes to be reported and dealt with in accordance with ESMPC043. 
 Offshore Responsibility: N/A 
 Electrical Responsibility: Comp 
 All animal strikes to be reported and dealt with in accordance with ESMPC043. 

ESMPC044 Traffic Management Plan  
 Specific plans for the management of traffic situations as a result of the transport plan, and at the site 
entrance. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 The contractor shall be aware of the traffic management plan and the project use of public roads, and  
 shall comply with any aspects of the traffic management plan that may be relevant. 
 Civils Responsibility: Comp 
 The contractor shall be aware of the traffic management plan and the project use of public roads, and  
 shall comply with any aspects of the traffic management plan that may be relevant. 
 OE Responsibility: Comp 
 The contractor shall be aware of the traffic management plan and the project use of public roads, and  
 shall comply with any aspects of the traffic management plan that may be relevant. 
 Turbines Responsibility: Comp 
 The contractor shall be aware of the traffic management plan and the project use of public roads, and  
 shall comply with any aspects of the traffic management plan that may be relevant. 
 Offshore Responsibility: Ex; Comp; Mon; Rev 
 The offshore BOP contractor will haveprimary responsibility for transportation of major plant and  
 equipment to site and shall develop the traffic management plan. 
 Electrical Responsibility: Comp 
 The contractor shall be aware of the traffic management plan and the project use of public roads, and  
 shall comply with any aspects of the traffic management plan that may be relevant. 
 
 
ESMPC045 Transport Plan 
 Overall plan concerning the roots and logistical aspects of the movement of heavy vehicles to and from 
the site. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Comp 
 The contractor will have limited interaction with the transport plan, but the movement of large WTG  
 components around the site may restrict access or other vehicle is on occasions, and the contractor  
 needs to be aware of the plan. 
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 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 The contractor will have limited interaction with the transport plan, but the movement of large WTG  
 components around the site may restrict access or other vehicle is on occasions, and the contractor  
 needs to be aware of the plan. 
 Offshore Responsibility: Ex; Comp; Mon; Rev 
 The Offshore BOP contractor shall develop the transport plan for moving major WTG components to  
 site. 
 Electrical Responsibility: Comp 
 May need to consider for long, wide or heavy loads. 

ESMPC046 Vehicle Maintenance Plan  
 Outline the procedures that need to be followed for the use of any vehicle on the site, in particular 
outlining the  
 requirements for appropriate maintenance and operation. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Comp 
 All vehicles and motor driven equipmenton the site should be registered with the project and shall be  
 maintained in accordance with the manufacturers specifications.  There will be regular inspection of  
 maintenance records and occasional checks of vehicle performance. 
 OE Responsibility: N/A 
 Turbines Responsibility: Comp 
 All vehicles and motor driven equipmenton the site should be registered with the project and shall be  
 maintained in accordance with the manufacturers specifications.  There will be regular inspection of  
 maintenance records and occasional checks of vehicle performance. 
 Offshore Responsibility: Comp 
 All vehicles and motor driven equipmenton the site should be registered with the project and shall be  
 maintained in accordance with the manufacturers specifications.  There will be regular inspection of  
 maintenance records and occasional checks of vehicle performance. 
 Electrical Responsibility: Comp 
 All vehicles and motor driven equipmenton the site should be registered with the project and shall be  
 maintained in accordance with the manufacturers specifications.  There will be regular inspection of  
 maintenance records and occasional checks of vehicle performance. 
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ESMPC047 Internal roads Inspection and Maintenance  
 Plan for the appropriate maintenance of roads on the site to ensure safety, minimise dust generation and 
avoid washout  
 and erosion. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: Ex; Comp; Mon; Rev 
 The civil works contractor shall have primary responsibility to ensure that all roads in the project are in  
 good condition and shall undertake maintenance activities as required ensure that this situation is  
 maintained. 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC048 Marine Transport Plan 
 Overall set of procedures for the movement of project -related vessels in Pare Pare Harbour. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: Ex; Comp; Mon; Rev 
 The Offshore BOP contractor shall have primary responsibility for development of the marine transport 
  plan in accordance with the project principles outlined in the ESIA. 
 Electrical Responsibility: N/A 

ESMPC049 Monthly Environmental Reporting  
 Administrative procedure for project environmental reporting. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 
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ESMPC050 Bi-Annual Environmental Reporting  
 Administrative procedure for project environmental reporting. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC051 Annual Sustainability Reporting  
 Administrative procedure for project environmental reporting. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 Civils Responsibility: N/A 
 OE Responsibility: N/A 
 Turbines Responsibility: N/A 
 Offshore Responsibility: N/A 
 Electrical Responsibility: N/A 

ESMPC052 Sediment Pond Design 
 A procedure for design of sediment ponds, allowing for geometry and expected flow rates. 
Compliance Responsibilities by Work Unit : 
 Civils Responsibility: 

ESMPC053 Community Health and Safety Plan 
 Provisions for community health and safety are specifically included in a number of other procedures.  
This plan is a  
 collation of the list of appropriate sub plans which will ensure community health and safety is delivered.  
It outlines an  
 overarching reporting structure based on community health and safety which will be collated on an annual 
basis. 
Compliance Responsibilities by Work Unit : 
 PM-UPC Responsibility: Ex; Comp,Mon; Rev 
 This is an overarching collection of elements the result of which will be reflected in community health  
 statistics. 
 
As noted in ESMPC003 all contractors are advised of their environmental responsibilities as part of the 
tender process, and their tenders and contracts will reflect these obligations.  In this manner the 
project will maintain an institutional level of accountability by all personnel, contractors and 
subcontractors to the execution of the CESMP.  Compliance with each contractor’s environmental 
provisions will be a matter of contractual obligation. 

Provision is made in all of the procedures and plans for a review and update process to ensure that 
lessons learned and specific suitability of the procedures is maintained.  There will be a monthly 
environmental meeting as part of the environmental management plan to maintain a continuous review 
of the applicability and suitability of the procedures.   
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8.7.2 Operation Environmental and Social Management Plan 

The operational phase Environmental and Social Management Plan will be fully developed as an 
appropriate time, and will be in place prior to commissioning the equipment.  A number of the 
procedures and plans outlined in the CESMP will carry over to the operational phase, in many cases 
with some appropriate modification for the different nature of the activity. 

Key elements of the operation Environmental and Social Management Plan include but are not limited 
to: 

Schedule of Environmental Roles and Responsibilities 

High-level outline of all levels in the organisation with organisational chart, indicating the 
responsibilities to the various ESMP's. 

Comment 

When Required 

Ongoing 

To Be Drafted By 

Project Management 

Technical Requirement 

A comprehensive schedule of all personnel involved in the project, and their roles and 
responsibilities with respect to this ESMP.  The schedule of environmental roles and 
responsibilities should include a responsibilities matrix outline all of the procedures and 
requirements of this ESMP and listing all of the personnel and levels in the organisation indicating 
their obligations to achieving the environmental, social and HSE outcomes which are defined 
through the ESHIA and this ESMP. 

 

It should detail: 

Who has responsibility for executing the plans contained herein; 

Who has responsibility for authorising and approving; 

Who has responsibility for monitoring; 

Who has responsibility for reviewing and if necessary modifying procedures and plans; 

Who has first-line responsibility for supervising execution; 

Organisational commitment and senior management obligations to sign off and approval. 

 

The responsibilities matrix will be generated that every procedure that exists in this ESMP, as well 
as other sub procedures for Occupational Health & Safety or environment as they are developed.  
The role of the responsibilities matrix is to present a clear and un-ambiguous link to the 
organisational chart all phases of the project, which defines the execution of this ESMP. 

 

Execution Requirements 

UPC Management will prepare the organisation chart and matrix of responsibilities. 

 

It is anticipated that this will be a living document, which will change as the project develops and 
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will need to be maintained on a regular basis.  It will need to be consulted at almost all level of 
execution of most of the environmental management plans. 

KPI's 

Clear definition of the obligations to the Environmental, Social and HSE plans which are 
promulgated and clearly understood by all project personnel through all phases of the project. 

Monitoring 

Successful execution of this ESMP. 

Reporting 

It is expected that the schedule of environmental roles and responsibilities will be a living 
document prepared generically in the first instance, and populated with registers of actual 
personnel as the project progresses. 

RKL_RPL 

Roles and responsibilities of the proponent (UPC) and relevant Institutions detailed in the 
Environmental Management and Monitoring Plan Spreadsheet. 

International References 

All 

Procurement - Environmental Requirements 

An outline of the inclusions required for tender documents and the involvement of 
 environmental compliance in tender awards. 

Comment 

When Required 

Tendering 

To Be Drafted By 

Project Management 

Technical Requirement 

It will be necessary that the procurement of all goods and services by the project needs to include 
a sections on the obligation of suppliers to meet environmental and HSE requirements as defined 
in the ESHIA for the item or services being procured.  All tender awards will need to verify that 
these environmental and safety requirements have been met. 

Execution Requirements 

To Apply to all Tendering for Goods and services 

KPI's 

All goods and services procured under the framework of this environmental management plan. 

Monitoring 

Completion of procurement checklist on tender award. 

Reporting 

Records of contract. 

RKL_RPL 

International References 
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All 
 

Emergency Response Plan 

Full emergency response plan including a list of and contacts for emergency services, description 
of evacuation procedures et cetera.  Will evolve from pre-construction through to  

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Construction Safety Manager 

Technical Requirement 

This technical specification requires a Plan to be put in place which includes, but is not limited to: 

Emergency escape route layout (site area); 

Emergency escape route layout (office); 

Emergency audible alarm pattern and signal; 

Schedule emergency exercise/drills; 

Gradual sequence in emergency (escalation); 

Operational phase. Emergency response flowchart; 

Emergency response contacts; 

Template for report. 

Execution Requirements 

During all phases of the project emergency response drills will be conducted to ensure that the 
core emergency response team and all personnel are aware of various responses to emergency 
situations. 

KPI's 

Zero harm during emergency events. 

Monitoring 

Biannual review of currency and accuracy 

Reporting 

N/A 

RKL_RPL 

RKL RPL includes Fire Protection System 

International References 

IFC Performance Standard 2. 

OH&S Plan 

Full Occupational Health & Safety plan for the project, will transition between phases. 

Comment 
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When Required 

Preconstruction 

To Be Drafted By 

Construction Safety Manager 

Technical Requirement 

This specification defers to the UPC HSE plan. 

Execution Requirements 

This specification defers to the UPC OH&S plan. 

KPI's 

This specification defers to the UPC OH&S plan. 

Monitoring 

This specification defers to the UPC OH&S plan. 

Reporting 

This specification defers to the UPC OH&S plan. 

RKL_RPL 

Overarching Indonesian regulations on OHS described in RKL RPL 

International References 

IFC performance standard 2  

Site Safety Induction Program 

Safety induction programs designed for all roles in the project, will probably differ from role to role 
and definitely differ between phases. 

Comment 

When Required 

Preconstruction 

To Be Drafted By 

Construction Safety Manager 

Technical Requirement 

This specification defers to the UPC HSE plan. 

Execution Requirements 

This specification defers to the UPC OH&S plan. 

KPI's 

This specification defers to the UPC OH&S plan. 

Monitoring 

This specification defers to the UPC OH&S plan. 

Reporting 

This specification defers to the UPC OH&S plan. 
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RKL_RPL 

International References 

IFC Performance Standard 2 

Grievance Procedures 

Includes the grievance capture mechanisms and procedures for handling grievances including the 
maintenance of a grievance register and close out each grievance. 

Comment 

When Required 

Ongoing (now) 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

A complete grievance mechanism has been described elsewhere and is attached to the ESHIA. 

Execution Requirements 

As per grievance mechanism. 

KPI's 

That any community feedback to the project can be appropriately captured and dealt with. Close 
out of all grievances in accordance with the grievance mechanism. 

Monitoring 

Monthly reporting from the grievance register. 

Reporting 

Monthly reporting a grievance register and progress of grievance mechanism. 

Summarised in six monthly and annual sustainability reporting. 

Feedback to community as required. 

RKL_RPL 

Not an RKL/RPL inclusion 

international References 

IFC Performance Standard 4; 

IFC Performance Standard 5; 

IFC Performance Standard 1; 

IFC Guidelines for Stakeholder Engagement. 

Stakeholder Engagement Plan 

This will be a living document, listing key stakeholders and strategies for engaging and 
communicating with each of them.  Will include specifications for the maintenance of a 
communications register and ongoing issues register. 

Comment 

when Required 
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Ongoing (now) 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

A full stakeholder engagement plan has been described elsewhere. 

Execution Requirements 

To be executed by the UPC CSR team. 

KPI's 

Strong and positive community relations; 

Timely, proactive response to grievances. 

Monitoring 

The stakeholder engagement plan will require that all meetings are monitored appropriately and 
that records are kept.  This will also often extend to photographic records, and sometimes 
videotapes of meetings. 

Reporting 

The stakeholder engagement plan will include a fully integrated reporting system, and will require 
that any interaction with environmental issues of the grievance mechanism be duly noted and 
incorporated into the processes. 

RKL_RPL 

Not and RKL/RPL requirement 

international References 

All 

 

Animal Strike Procedures (Vehicles) 

Procedure for dealing with vehicle strikes on fauna, noting the species which trigger various 
responses, and methods for report. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project Environmental Officer 

Technical Requirement 

During the life of the project, there is potential for moving vehicles to interact with local fauna which 
may lead to injury or mortality. 

The animal strike procedures will outline appropriate response for vehicle operators who may be 
involved.  All incidents would be dealt with as an environmental incident in the environmental 
issues register and immediately reported to the Site Environmental Officer.  If the incident involves 
non-fatal injury, then the Environmental Officer will initiate the appropriate response by a local 
veterinarian.  If the incident involves a fatal strike, then the site  

Environmental Officer will record details of the individual and species involved.  Should there be 
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a perceived trend of strikes on certain species (i.e. a certain species of lizard, or others) then the 
project may consider a range of responses around particular locations involving either designer 
isolation of the roadway, or alteration practices to minimise or avoid future incidents. 

Execution Requirements 

Animal strikes will be reported immediately by the vehicle operators to the site environmental 
officer who will initiate appropriate response. 

KPI's 

In the case of isolated incidents, that they will be appropriately recorded and statistics maintained. 

In the case of a trend of incidents involving either a particular species, a specific location on the 
road, or a combination of two that action is an response plans be developed to reduce or  

Monitoring 

Animal strikes will be dealt with through the environmental issues register an environmental 
incident reporting procedures. 

Reporting 

Incidents reported in the regular environmental registers report. 

RKL_RPL 

international References 

IFC Performance Standard 6. 

Chance Find Procedures 

Procedure for managing any chance finds of artefacts or human remains. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project Environmental Officer 

Technical Requirement 

The chance find procedures will refer to the project response to the discovery of heritage 
resources, in particular during the construction phase of the project. They will be drafted in 
accordance with IFC Performance Standard 8, 1972 UNESCO Convention on the Protection of 
World Cultural and Natural Heritage (World Heritage Convention) and ICOMOS Guideline on 
Heritage Impact Assessment. 

Heritage resource in this case refers to any structures, archaeology, fossils or burial grounds and 
graves.  An assessment is already made of the site and corridors which did not reveal any obvious 
presence of heritage resources, although there remains the possibility that they may be identified 
during construction, or accidentally exposed during excavation activities. 

 

The procedure will outline the immediate response of the person or persons who identify the 
exposed material and the chain of reporting which needs to follow.  Chance find events will be 
escalated immediately to the Project Manager who will implement a response plan involving the 
Environmental Site Officer and appropriate Anthropology/Archaeology Specialists to evaluate the 
find, as well as when necessary relevant local community members. 

The procedure will also outline appropriate measures to isolate and protect the area until it can 
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be appropriately evacuated and work can recommence. 

Execution Requirements 

KPI's 

Any and all chance find discoveries are appropriately identified and managed. 

Monitoring 

All relevant site personnel will be given induction on chance find potential and what to look out for. 

Should a chance find event occur, it will be dealt with through the environmental issues register 
an environmental incident capture procedures. 

Reporting 

Chance finds will be managed through the environmental issues register an appropriate reporting 
mechanisms. 

On closeout of a relevant Heritage resource discovery, the compiled issue response will be filed. 

RKL_RPL 

Not And RKL/RPL issue. 

International References 
 

Waste Management Plan 

Likely to be 3 (three) separate plans for pre-construction, construction and operational phases. 

Comment 

When Required 

Pre-construction (ongoing) 

To Be Drafted By 

To be developed by the environmental officer responsible for each phase. 

Technical Requirement 

There will be an overarching waste management plan for the project which will require compliance 
by any and all project staff, depending on the relevant phase of the project waste management 
plan will cascade into the individual EHS plans for each contractor and subcontractors.  There 
may be two separate plans for the project, one involving nonhazardous waste and the other 
hazardous waste, or the hazardous waste Management plan may become a specific sub 
procedure from the overarching waste management plan. 

 

In the case of nonhazardous waste a plan will be developed that will: 

x Ensure that the waste management of the project will comply with all applicable laws 
regulations and standards; 

x Minimise the generation and disposal of wastes to landfill; 

x Maximise waste reuse and recycling; 

x Ensure that appropriate storage and transfer facilities are used to ensure appropriate 
sanitation and good housekeeping. 
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Appropriate multiple bin systems will be used around the site to segregate waste and streamline 
collection procedures.  Waste management procedures will be circulated and promulgated to 
ensure that all staff are aware of the appropriate use of waste disposal and storage facilities. 

 

Nonhazardous waste records will be kept appropriately and for any materials which need to be 
disposed of off-site, appropriately licensed contractor will be used. 

 

In the case of hazardous waste Procedures will be put in place which will: 

Ensure that hazardous waste management of the project will comply with all applicable laws 
regulations and standards; 

Ensure that all hazardous and toxic materials are appropriately handled labelled and stored; 

Maximise reuse and recycling of any materials which can be used; 

Guarantee that the ultimate fate of hazardous waste materials is appropriately handled by duly 
licensed and certified practitioners. 

 

An inventory of potential hazardous waste materials will be prepared, and appropriate facilities 
and training provided to ensure their collection and containment.  An appropriate labelling system 
will be developed and all staff will be made aware of the hazards involved with various categories 
of waste as part of the Plant safety induction procedures.  There will be a regular review of the 
generation of hazardous waste with a view to minimising its production. 

 

This procedure does not extend to specific wastes which may be generated and construction such 
as vegetation waste or excess fills rocks and soils, which will also be handled by specific 
procedures. 

Execution Requirements 

All employees and staff working in all phases of the project will have a responsibility to the waste 
management procedures.  Appropriate records will be kept and waste management will be a key 
element in all levels of safety induction for personnel working at the site. 

KPI's 

Appropriate disposal always material generated by the project through all phases; 

Appropriate use of multiple bin systems and segregation of waste at source; 

Maximisation of reuse and recycling on-site; 

Appropriate storage and containment and labelling to ensure the safety and health of all site 
personnel; 

Ultimate disposal of waste material via appropriately licensed contractors to suitable facilities; 

Compliance with all Indonesian regulations and laws. 

Monitoring 

Specific waste inventories will be maintained. 

Reporting 

Waste Management and generation reports will be included in all routine environmental  

RKL_RPL 
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Environmental Management Plan sets out the overarching plan for Waste Management, mitigation 
strategies, and organisation roles 

International References 

IFC Performance Standard 3; 

IFC Performance Standard 4; 

IFC performance Standard 2; 

IFC General EHS Guidelines. 
 

Bird and Bat Strike Monitoring and Management 

Procedure for daily reconnaissance around the wind turbines for carcasses; 

Will include recording procedures with species ID sheets for comparison; 

Will make provision for enquiry to local university specialists for unrecognised species 
confirmation; 

Will make provision for monthly statistical reporting; 

Will make provision for response plan in the event that any one species appears to be  

Comment 

When Required 

Operational phase environmental management plan. 

To Be Drafted By 

Project environmental Officer, operation 

Technical Requirement 

Will make provision for particular response and trigger specialist investigation for any IUCN red 
listed species. 

Execution Requirements 

Part of ongoing daily procedures for operation. 

KPI's 

Accurate statistical record of avian species strikes. 

Meaningful response plan for any particular species considered at risk statistically. 

Monitoring 

This will be a self-contained monitoring procedure. 

Reporting 

To be included in all levels of reporting. 

RKL_RPL 

particularly at risk; 

International References 

Needs to include safety procedures and waste disposal for handling carcasses. 

IFC performance standard six 
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IFC EHS guidelines for wind power 
 

WTG Maintenance Plan 

Ongoing maintenance of the wind turbines is an important factor in managing environmental risk 
for noise and potential incidents. 

Comment 

When Required 

Operational Phase 

To Be Drafted By 

To be provided by supplier. 

Technical Requirement 

All WTG's to perform within manufacturers specifications. 

Execution Requirements 

Ongoing maintenance program during operation. 

KPI's 

Zero incidents of environmental accidents involving tower collapse or Blade throw. 

All WTG's to perform to install noise specifications. 

Monitoring 

SCADA monitoring system (continuous) 

Environmental incidence reports for any incidents or community complaints. 

Reporting 

Summary reports in all environmental reports. 

RKL_RPL 

International References 

Vehicle Maintenance Plan 

Effective vehicle maintenance is an important element of environmental and safety aspects, 
including air emissions, noise, and occupational and community safety. 

Comment 

When Required 

Needs to be included in construction ESMP and operational ESMP. 

To Be Drafted By 

Responsible parties in each phase. 

Technical Requirement 

As per manufacturer specifications. 

Execution Requirements 

Ongoing maintenance program during Pre-construction, construction and operation phases. 

KPI's 
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All vehicles performing within design specifications. 

Monitoring 

Maintenance records 

Reporting 

No specific reporting in environmental reports 

RKL_RPL 

International References 

 

ESAP Element Number 35 

Environmental Induction Program 

An induction program, were appropriate resources are targeted for roles within the project, that 
will differ from role to role. To be updated between each phase of the project. 

Comment 

When Required 

Pre-construction (ongoing) 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

All site personnel including Contractors, Subcontractors, UPC, Consultant personnel and any 
visitors must undergo initial Environmental Induction Program before they commence work on the 
project. Access to site shall be denied to those who have not been inducted.  There will be an 
environmental component in the Induction Program which should include, as a minimum, the 
following subjects: 

Common construction environmental hazards and precautions; 

Observation of warning signs and danger notices; 

Any relevant environmental issues and their mitigation measures;    

Housekeeping and the control and management of construction waste; 

Their responsibilities to environmental management in the role to which they have been appointed. 

It is noted that induction programs will also include health and safety issues which will be the 
subject of the specific health and safety induction as part of the induction program and are not 
mentioned here. 

Execution Requirements 

There will be training for Environmental Induction Program for all site personnel. 

KPI's 

Environmental Induction for arrived people on site (visitor or employee) 100% handled. 

Monitoring 

Environmental Training Records.  

Reporting 

Incorporated in a monthly staff on boarding report. 
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RKL_RPL 

No Direct Link to RKL/RPL. 

International References 

All IFC requirements 

Internal roads Inspection and Maintenance 

Important to ensure that roads remain intact and do not present a danger for erosion or excessive 
dust generation. 

Will make provision for engagement of a local contractor if repairs are required. 

Comment 

When Required 

Operation phase 

To Be Drafted By 

Project Road engineers 

Technical Requirement 

Execution Requirements 

The environmental officer will move through the corridor regularly and observe road condition. 

KPI's 

Roads remain functional, with minimal incidence of washout or dust generation. 

Monitoring 

Self-contained monitoring. 

Reporting 

No particular reporting conditions. 

RKL_RPL 

International References 

Road Rules for Project Vehicles 

A general list of internal road rules, including speed limits and any other special conditions for 
internal road systems. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

The purpose of this SOP is to specify project specific requirements for drivers of project vehicles, 
or vehicles undertaking trips on behalf of the project.  It will refer to a combination of project internal 
roadways such as the haul road and egress to the reticulation corridors and pipeline corridors, as 
well as special considerations for project traffic using public roads.  The ultimate objective is to 
achieve a zero incident safety record, and for the project to be seen as a good citizen and its 
relationship with local communities. 
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SOP objectives will be: 

x Define project traffic for the purposes of the road rules; 

x Define the application to internal roads; 

x Define the extent of application to public roads; 

x Define the various classifications of vehicle and therefore driver classifications associated with 
them; 

x Define rules aimed at intrinsic Road safety for project personnel and the public; 

x Define rules that consider project Logistics and engineering competence of roads in roadways 
(in association with the traffic and transport plan); 

x Define rules for broader safety objectives such as communication, travel at night, on-board 
safety equipment etc.; 

x Define a system of driver accreditation which augments regulatory drivers licensing. 

 

General principles that will be followed will be: 

x Primary rules for driver safety; 

x Speed limits and behavioural definitions for roadways and interchanges; 

x All drivers will be appropriately qualified and licensed for the vehicles they are operating; 

x Safety of personnel, pedestrians and cyclists is the ultimate consideration; 

x Requirements for personal safety on board vehicles (for instance: first aid kits, water for long 
journeys, communications devices); 

x Specifications of activities that can happen at night and appropriate provisions for lighting et 
cetera; 

x What to do in case of an accident; 

x Dealing with accidental fauna strikes; 

x Preferred routes and no-go areas; 

x Project specific speed limits for both public roads and internal roads; 

x Define an accreditation system which recognises project drivers and the activities that they 
can undertake;  

x Any other considerations for the safety of personnel, integrity of vehicles and equipment, and 
execution of the project.   

Execution Requirements 

Project Road rules will be disseminated through driver education and accreditation programs to 
be operated by the site environmental officer. 

Traffic incidents will be reported as per the traffic management plan, and if necessary driver 
accreditation may need to be reconsidered. 

Compliance with Project Road rules will be a contract condition for all contractors and 
subcontractors. 

KPI's 
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As per traffic management plan. 

All drivers associated with project a suitably accredited and advised of road rules. 

Monitoring 

Records will be kept of driver accreditation and induction to project road rules. 

Reporting 

Register of the accredited drivers will be kept, no other specific reporting requirements. 

RKL_RPL 

No specific link with RKL/RPL, but compatible with AMDAL objectives. 

International References 

IFC performance standard 2; 

IFC performance standard 4; 

IFC General EHS guidelines. 

Reticulation Corridor Maintenance Procedures 

Procedures for maintaining vegetation underneath the power lines. 

Comment 

When Required 

Operation 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

During operation phase of the project it will be necessary to undertake maintenance activities on 
the internal medium voltage reticulation system infrastructure and corridor.  It is expected that 
maintenance procedures will include routine inspection of reticulation infrastructure, maintaining 
vegetation clearances and if necessary maintenance to the access tracks.  There will be a number 
of technical requirements for the procedures associated with reticulation corridor maintenance; 
this SOP refers to aspects of environmental management that will need to be considered. 

 

The objective of this SOP is to: 

x Ensure that maintenance of the reticulation corridor involves responsible environmental 
management as recognised in the ESHIA; 

x Minimise the footprint and impact of the reticulation corridor on surrounding ecosystems and 
anthropogenic activity. 

 

Potential impacts of reticulation line operation and maintenance include: 

x Clearance of vegetation to specified heights and maintenance of a clear access pathway and 
track; 

x Associated disturbance of fauna due to vegetation clearing; 

x Potential traffic impacts of vehicles moving along the access tracks; 

x Potential impacts to bio security by the transport of weeds and seeds; 
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x Generation of vegetation waste; 

x Generation of general waste and hazardous waste; 

x Repair to erosion damage in the incidence of washout of the access track; 

x Potential EMF effects; 

x Potential for spills and soil contamination. 

 

Mitigation strategies that will need to be employed include: 

x Ecological inspection by the project environmental officer or delegate to ensure that nests or 
borrows will not be displaced, and if they are to provide relocation or mitigation strategies; 

x Appropriate treatment of vegetation wastes, preferably by mulching and use in the corridor-
no burning of vegetation waste; 

x Wash down procedures for vehicles moving through the corridor especially those moving 
through agricultural areas; 

x Retention of all waste materials solid and liquid to return to the plant for processing through 
the waste management system, zero waste left in field with the exception of vegetation mulch; 

x Earthworks to repair washout and erosion damage will consider the need to install culverts 
and trigger the appropriate SOP's associated with those works; 

x It is anticipated that EMF effects will be captured by grievance mechanism, prior to 
energisation of the reticulation lines local residents will be advised of the possibilities of EMF 
effects and reminded of their access to grievance procedures; 

x All spills to be promptly dealt with, spill kits to be installed in all vehicles moving through the 
corridor which are undertaking activities requiring refuelling on maintenance using fuels or 
fluids. 

 

Execution Requirements 

There will be a dedicated reticulation corridor maintenance team who will undertake regular 
inspections and clearance activities who will implement these procedures. 

KPI's 

Elimination of the environmental impacts mentioned in the technical requirements. 

Monitoring 

Maintenance logs for reticulation corridor maintenance activities will be maintained. 

Reporting 

Logs and records maintained. 

Summary reporting in routine environmental reporting activities. 

RKL_RPL 

No specific reporting requirements in the RKL/RPL, however the activities will be compatible with 
AMDAL mitigation strategies. 

International References 

All 
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Monthly Environmental Reporting 

Requirement for monthly environmental reporting, including statutory reporting. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

A structured program of Reporting will be required to support the construction ESMP. The 
components include as follow: 

x Environmental Incident which could come from the activities of civil work, erosion, temporary 
silt fence installation, spill of fuel, field refuelling, fuel storage construction, and animal strikes.   

x Water quality management and monitoring, include site drainage construction activity. 

x Water management (demand and usage) 

x Surface water drainage maintained and inspected 

x Groundwater monitoring 

x Waste management and monitoring 

x Dust management and monitoring 

x Air quality management (every 6 months) 

x Topsoil management procedure and monitoring 

x Traffic management and monitoring 

x Culvert design flow conditions 

x Cultural Heritage Chance find  

x Landscaping and revegetation reporting 

x Vegetation Waste management 

x Stock pile management reporting 

x Reticulation corridor maintenance 

x Environmental Grievances mechanism:  Trespass procedures, dust generation during 
mobilisation, air quality due to dust fall during construction and operation, and road traffic and 
injury. 

Execution Requirements 

Monthly environmental report will be prepared by Environmental Officer and circulated for 
information purposed internally within the Environmental and Social Department and for approval 
to Project Manager. These will comprise report on the internal site inspection program and will be 
intended to inform Project Manager of ongoing environmental performance as well as international 
financier if required.  

KPI's 

All of the components managed and monitoring are in accordance with national and international 
standards. 



8| Environmental and Social Action Plan 
 
 
 

 
UPC Sidrap Wind Farm Project ESHIA 8-72    

 

Monitoring 

Project Manager to identify areas of contractor non-compliance with the construction ESMP and 
provide guiding remarks on remedial actions to be taken. The significance of the non-compliance 
will also be reported in respect of possible penalty imposition. 

Reporting 

Monthly environmental reports. 

RKL_RPL 

Local requirement to report implementation of Environmental Management and Monitoring 

International References 

All IFC's Performance Standards 

Bi-Annual Environmental Reporting 

Requirement for 6 monthly reporting of environmental monitoring and status report. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project Environmental Manager 

Technical Requirement 

The bi-annual environmental report will contain the detail measure taken to limit or otherwise 
mitigate adverse project related environmental and social impacts. The bi-annual environmental 
report should include the following: 

Review of environmental policy; 

Review of the defined environmental and social indicators, any changes introduced during the 
year reflects new legislation and/or internationally-accepted best practice; 

Summary of the environmental and social monitoring program undertaken during the year, 
discussion of the results, and assessment of compliance; 

Discussion of any major environmental and social incidents (include progress of grievance 
mechanism), to include the causes and reasons for the lack of prevention, the impacts suffered, 
any special mitigation measures suffered, and any amendment to the ESMP and related operation 
procedures to prevent reoccurrence. 

 

This report will also detail compliance with the operational guidelines and management plans.  

Each of the operational guideline and management plans should be reviewed in turn, with the 
indicators and monitoring result discussed. The rate of compliance should be presented, non-
compliance detailed and proposals made for mitigating incidents of repeated non-compliance. 

Execution Requirements 

These will be prepared by Environmental Manager in Environmental and Social Department and 
will be the primary source of information on ongoing project activities and environmental 
compliance and this report will be circulated widely among project stakeholders. 

KPI's 

Environmental and Social monitoring results comply with All IFC’s Performance Standards; 
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Number of major incidents is low or zero harm;  

Complete the report with operational guidelines and managements plans.  

Monitoring 

The report will contain the statement of compliance or otherwise with construction environment 
management guidelines that determine whether withholding penalties should be  

Reporting 

Bi-annual environmental reports 

RKL_RPL 

Local requirement to report implementation of Environmental Management and Monitoring 

International References 

All IFC's Performance Standards 
 

Annual Sustainability Reporting 

Specifications and requirements for annual sustainability report by the project. 

Comment 

When Required 

Pre-construction 

To Be Drafted By 

Project environmental manager 

Technical Requirement 

Sustainability reporting is designed to publish to public on how the company communicate the 
impact of business on critical sustainability issues and delivering sustainable solutions as well as 
reducing the environmental impact of its internal business operations. It describes energy, 
environment, social responsibility and sustainability factors that will impact the company’s financial 
performance in the future. According Global Reporting Initiative (GRI) G4 Sustainability Reporting 
Guidelines, the sustainability report compile of summarised categories data on: 

Economic includes economic performance, market presence, indirect economic impacts, and 
procurement practices; 

Environment includes carbon emissions, energy, water, air quality, biodiversity, greenhouse gas 
(GHG) emissions & climate change, effluents & waste (include spill of fuel), environmental 
grievance mechanisms, and resource management; 

Social includes subcategories such as: 

x Labor practice & decent work work consist of employment, labor/management relations, 
occupational health and safety, training & education, diversity & equal opportunity, equal 
remuneration for women and men, supplier assessment for labor practices, labor practices 
grievance mechanism;  

x Human rights consist of investment, non-discrimination, freedom of association & collective 
bargaining, child labor, forced or compulsory labor, security practices, indigenous rights 
assessment, and human rights grievance mechanisms; 

x Society consists of local communities, anti-corruption, public policy, anti-competitive 
behaviour, compliance and grievance mechanisms for impacts on society; 

x Product responsibility consists of customer health & safety, product & service labelling, 
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marketing communications, customer privacy and compliance. 

 

Execution Requirements 

CSR and sustainability leaders should update the sustainability information to CSR/Sustainability 
manager and reported in annual report. The sustainability reporting complies with two ubiquitous 
standards that related to sustainability which are ISO 14001 for environmental management and 
ISO 9001 for quality management and IFC sustainability framework. In addition, ISO 50001 energy 
management standard is the newer to be adopted as integrated management systems with ISO 
9001 and ISO 14001. Moreover, the greenhouse gas issues will comply with ISO 14064 on GHG 
management. 

KPI's 

Successful achievement as following: 

CSR/sustainability ratings; 

PROPER Green Award from Ministry of Environment; 

Monitoring 

All sustainability data/information records from CSR and sustainability activity and integrate  

Reporting 

Annual Sustainability Report complied with GRI framework (international) and PROPER by  

Ministry of Environment (National). 

RKL_RPL 

Not an RKL/RPL inclusion 

InternationalReferences 

IFC Performance Standards on Environmental and Social Sustainability; 

Global Reporting Initiative (GRI) Sustainability Reporting Guidelines; 

ISO 14001; 

ISO 9001; 

ISO 50001; 

ISO 14064. 
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8.8 Statutory Requirements 
An AMDAL has already been completed for the project, the Environmental Management Plan component of an AMDAL is called an RKL/RPL, literally translated meaning Environmental Management and Environmental Monitoring. 
The requirements of these documents have been summarised in the following tables, Table 8-5 Environmental Management Plan Matrix and Table 8-6 Environmental Monitoring Plan Matrix. 

Table 8-5 Environmental Management Plan Matrix 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

SIGNIFICANT IMPACT THAT WILL BE MANAGED (REFER TO ENVIRONMENTAL IMPACMANAGEMENT T FRAMEWORKS BASED ON IMPACT ASSESSMENT RESULTS) 
II CONSTRUCTION STAGE 
 EMPLOYMENT AND WORKER MOBILIZATION 

1 Employment Opportunity  
 
 

Employment and wind 
power plant construction 
worker mobilization. 

Minimum 40% workforce are local 
workers for project direct employment 
and approved suppliers/ contractors’ 
supply chain. 
 
 

x Institutional Approach: 
Coordination with village heads/elders to inventory and 
map potential local human resources. 

 
x Socio-economic Approach: 

Direct employment of construction worker for local 
residents as priority as per required qualifications and 
occupation quota. The employment process will involve 
the following steps: 
1) Intensive socialization for project status and 

employment opportunities 
2) Announcement in village halls and other 

accessible media. 
3)  1st priority job offering and selection to local 

resident as per required qualifications and 
occupation quota. 

4) Implement similar employment policy for local 
residents to approved suppliers/contractors and 
their supply chain. 

5) Job training for local human resources to meet 
their skill needs  and required qualifications. 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap Regency 

During construction 
stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower and 
Transmigration Agency, 

c. Report to, Environment 
Agency of Sidrap Regency 
and South Sulawesi 
Province, Social, Manpower, 
and Transmigration Agency 
Sidrap Regency 

2 Business Opportunity 
 

Employment and wind 
power plant construction 
worker mobilization. 

Local economic growth  rate based on 
the following indicators/parameters: 

x Number of extension of 
existing and/or new local 
business (such as food stall, 
daily goods store, etc.); 

x Revenue of  extension of 
existing and/or new local 
business (such as foodstall, 
daily goods store, etc); 

x Number of households to 
have contributed to extension 
of existing and/or new local 
business 

x Institutional Approach: 
Coordination with village heads/elders to map potential 
local supplier/provider of construction workers’ logistics 
(accommodation, transportation, and meals). 
 

x Socio-economic Approach: 
Facilitating potential local supplier/provider to be 
approved supplier/provider in line with the Corporate 
Social Responsibility (CSR) regulation in accordance 
with Law No. 40/2007 regarding Limited Company 
Article 74 and Government Regulation No. 47/ 2012 
regarding Corporate Social Responsibility. 

Watang Pulu Sub District, 
Sidrap Regency. 

During construction 
stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor,  Department of 
Cooperatives, SMEs, Trade 
and Industry Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Department of 
Cooperatives, SMEs, Trade 
and Industry Sidrap Regency 

3 Increase Income 
 

Employment and wind 
power plant construction 
worker mobilization. 

Income level improvement progress 
based on the following  indicators/ 
parameters: 

x Average local worker income; 
and 

x Purchasing power. 
 

x Institutional Approach: 
Coordination with relevant government officer during 
preparing the wages system in accordance with 
applicable legislation (Regional Minimum Wages of 
South Sulawesi Province or Sidrap Regency as 
updated annually) and during preparing solution for 
any conflict due to employment issues.. 
 

x Socio-economic Approach: 
1) Provide minimum employee wage during construction 

stage in accordance with applicable legislation 
(Regional Minimum Wages of South Sulawesi Province 
or Sidrap Regency as updated annually) 

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During construction 
stage and can be 
extended to operation (if 
needed) 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower, and 
Transmigration Sidrap 
Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency 
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NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

2) Promote similar minimum employee wage regulation 
to project supply chains (approved 
suppliers/contractors) in line with the activities of 
Corporate Social Responsibility (CSR) regulation in 
accordance with Law No. 40 of 2007 and Government 
Regulation No. 47 Year 2012. 

3) Provide business opportunity for potential affected 
peoples in line with the activities of Corporate Social 
Responsibility (CSR), in accordance with Law No. 40/ 
2007 and Government Regulation No. 47/2012. 

4 Changes in Social 
Dynamic 
 

Employment and wind 
power plant construction 
worker mobilization. 

Conducive relationship between local 
and migrant workers  based on the 
following indicators/ 
parameters: 

x Incidence of conflict; and  
x Number of 

workers/community concerns 

x Institutional Approach: 
Coordination with village heads/elders and relevant 
local government officers at regency level in preparing 
employee handbook/work regulation in accordance 
with applicable regulations. 

x Socio-economic Approach:  
1) Provide transparent and reliable information on 

employment and business opportunity.  
2) Implement induction for all workers to give good 

understanding on work ethic and compliance as 
well as local norms and values.  

3) Promote regular employee/worker awareness on 
local norms and values.  

4) Implement redress grievance mechanism for all 
project aspects relevant to social issues 
countermeasure. 

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During construction 
stage and can be 
extended to operation (if 
needed) 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower, and 
Transmigration Sidrap 
Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency 

5 Community Concerns Employment and wind 
power plant construction 
worker mobilization. 
(Secondary impact of 
changes / social dynamics 
as a result of disagreement 
among labor migrants and 
local communities) 

Conducive relationship between 
Project and local community  based on 
the following indicators/ 
parameters: 

x Incidence of conflict; and  
x Number of community 

concerns 

x Institutional Approach: 
1) Coordination with village heads/elders and 

relevant local government officers at regency 
level in preparing employee handbook/work 
regulation in accordance with applicable 
regulations. 

2) Regular consultations with formal and 
informal community leaders/elders to 
maintain conducive relationship between 
Project and local community. 

 
x Socio-economic Approach:  

x Provide tranparant and realiable information on 
relevant project progress and planned activities.  

x Implement redress grievance mechanism for all 
project aspects relevant to social issues 
countermeasure including:  
o Grievance register; 
o Grievance status and handling mechanism; 
o Relevant contact address for further action  

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During construction 
stage and can be 
extended to operation (if 
needed) 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower, and 
Transmigration Sidrap 
Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency 

6 Changes in Community 
Perception 

Employment and wind 
power plant construction 
worker mobilization. 

Conducive relationship between 
Project and local community  based on 
the following indicators/ 
parameters: 

x Incidence of conflict; and  
x Number of community 

concerns 
 

x Institutional Approach: 
1) Coordination with village  
2) Regular consultations with formal and informal 

community leaders/elders to maintain conducive 
relationship between Project and local community. 

 
x Socio-economic Approach:  

1) Provide tranparant and realiable information on 
relevant project progress and planned activities..  

2) Implement redress grievance mechanism for all 
project aspects relevant to social issues 
countermeasure including:  
- Grievance register; 
- Grievance status and handling mechanism;  

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During construction 
stage and can be 
extended to operation (if 
needed) 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower, and 
Transmigration Sidrap 
Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency 
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NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

- Relevant contact address for further action. 
 EQUIPMENT AND MATERIAL MOBILIZATION 

1 Air Quality Impact Equipment and material 
mobilization.  

The incremental ambient air quality 
comply with local air quality quality 
standard as per South Sulawesi 
Governor Regulation No. 69 2010 for 
the following  key parameters: 

x SO2: 900 ug/m3, 
x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 and, 
x TSP: 230 ug/m3 

x Technological Approach: 
1) For dust emission control:  

x Equiped sufficient cover for all open cup trucks 
during material transportation; 

x Regular water spraying on unpaved access road 
minimum twice a day (during dry season only) 

2) For vehicle emission control: 
x Regular engine maintenance: 

Cars maintenance is needed to control vehicle 
emissions. Poorly maintained cars can consume 
more fuel and consequently produce more 
emissions. For example, according to (Holman, 
1999), poorly adjusted ignition timing and worn 
spark plug, can all affect emission. Moreover, 
correct tuning of cars leads to reduction of CO, 
Volatile Organic Compounds (VOC) and PM 
emission. 

x Regular vehicle emission testing;  
Emissions tests performed to identify the large 
emit vehicles. Vehicles with large emissions will 
then be improved to reduce the level of emissions;  

x Replace vehicle muffler as necessary 

Transportation route which 
traversed residential in 
Mattirotasi Village, 
Lainungan Village, and 
Lawawoi Village, and Uluale 
Village 

During equipment and 
material mobilization in 
construction stage  
 
 
 
 
 
 
 
 
 
 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province. 

2 Noise Impact Equipment and material 
mobilization. 

The incremental noise level comply 
with the quality standards refers to 
Decree Minister of Environment No. 
48/MENLH/11/1996 regarding Noise 
Level for Residential Area (55 dBA). 

x Socio-economic Approach: 
Apply Complaints/Grievance mechanism. 
 

x Technological Approach: 
1) Regular engine maintenance; 
2) Replace vehicle muffler as necessary 
3) Restrict hours of operation 

 

Heavy equipment and 
vehicle maintenance 
workshop 

During equipment and 
material mobilization  
 
 
 
 
 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report toEnvironment 
Agency Sidrap Regency 
and South Sulawesi 
Province. 

3 Road Damage Equipment and material 
mobilization that will 
increase road load. 

The pavement and structures are 
competent for heavy equipment 
mobilization based on the following 
indicators/parameters: 

x Maximum width; 
x Maximum length; and 
x Maximum payload 

x Technological Approach: 
1) Inspection to the existing road and capacity 

improvement prior to mobilization 
2) Commence engineering assessment and 

reporting prior to mobilization; ensure that 
pavements and structures are competent for the 
project loads, repair any damage caused 

Transportation route which 
traversed residential in 
Mattirotasi, Lainungan, 
Lawawoi and Uluale Villages  
 
 

During equipment 
mobilization in 
construction stage  
 
 
 
 
 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Department of 
Transportation, 
Communication, and 
Informatics Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Highway 
Department, Department of 
Transportation, 
Communication, and 
Informatics Sidrap 
Regency 

4 Traffic Congestion  Equipment and material 
mobilization that will 
increase traffic volume 

Vehicle barriers are not more than 10 
minutes so that the road service level 
(V/C) > 0.7 

x Technological Approach: 
Set up Traffic Management Plan (TMP) with the focus 
on: 
- the routes that will be used;  
- how the delivery of the wind turbine components 

will be managed;  

Along the transportation 
route  

During equipment 
mobilization in 
construction stage  
 
 
 
 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Transportation, 
Communication, and 
Informatics Agency of 
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NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

- how the road network accommodates deliveries. 
- Traffic flow control through intersections and 

interchanges. 
 

The TMP will be divided into several route sections as 
per UPC design.  
 
TMP include: 
1) Each component will be transported as a single 

Abnormal Indivisible Load (AIL) and assembled 
on site. 

2) Each AIL delivery vehicle will consist of an 
articulated vehicle and extendable trailer. The 
maximum axle weight will be no more than a 
standard Heavy Goods Vehicle (HGV). For the 
return journey all trailers will be reduced in length 
to that of a standard HGV where possible; 

3) A convoy will typically consist of two or three AIL 
vehicles escorted by police vehicles, police 
outriders, a traffic management team and a 
dedicated convoy support service. It is police 
practice, when escorting AILs to keep them 
moving as long as traffic conditions and road 
safety permits.  

4) Although new passing bays will be provided to 
enable AILs to pull off the carriageway, it is 
unlikely that the police would choose to stop all 
convoys at each lay-by and passing place. 

5) Each passing bay has been designed to hold up 
to three AIL vehicles, a police escort and support 
vehicles. 

6) The convoy will be moved from Pare-pare Port 
Dock to the wind farm sites at an average speed 
of 30 mph on IIB-class roads and 20 mph on other 
roads. 

7) The abnormal load deliveries will be coordinated, 
so that the number of sites able to be developed 
at any one time will be limited to one in area 
(section). 

8) Convoys travelling to Wind Farms site may move 
through Pare-pare – Sidrap Highway on a 
weekday: - after 19.00 if daylight does not allow. 

9) Convoys may travel at weekends. Each convoy 
will deliver turbine components to a single site. 

10) Information will be widely published to ensure that 
local residents and other road users are aware of 
turbine deliveries up to four weeks in advance. 

11) Mobile variable message signs will be located at 
key points along the route to advice drivers of 
planned turbine movements and any anticipated 
delays. 

12) The maximum delay to other road users along the 
route is expected to be no more than 10 minutes. 

13) In the event of an emergency the police will move 
the convoy off the road into a passing bay or 

 Sidrap Regency, and  
Police Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Transportation, 
Communication, and 
Informatics Agency of 
Sidrap Regency 



8| Environmental and Social Action Plan 
 
 
 

 
UPC Sidrap Wind Farm Project ESHIA 8-79    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

layover area to ensure that all emergency vehicles 
can pass the convoy without delay. 

14) In the event of problems developing, the convoy 
will be held at Pare-pare Port or moved to one of 
the layover areas or passing bays where the 
accompanying support service will provide 
roadside assistance. In the event of a vehicle 
break down on the carriageway, traffic 
management will be implemented to avoid 
unnecessary delay to other road users while the 
vehicle is being recovered. 

 
Before mobilization, the AIL dry run will be conducted 
where test vehicles simulated the delivery of a 45m 
long blade and a 4.5m wide tower section, a highways 
assessment has been undertaken in those areas 
where the dry runs indicated the AIL vehicles would not 
be able to maneuver along the existing highway 
alignment. Localized minor highway works have been 
identified that will allow the AIL convoys to safely pass 
along the route, and these works will be verified both 
at detailed design stage and by further AIL dry runs 
prior to use of the route by the actual AIL convoys. 
 
Structural assessments of bridges and embankments 
will be undertaken to identify any necessary 
improvements or remedial works along the route. Any 
works identified will be completed prior to the 
commencement of turbine delivery. 

5 Traffic Accident High equipment and 
material mobilization  

Regular traffic during the activities x Institutional Approach: 
Transport of wind turbine components will be 
coordinated with the Police and the local Department 
of Transportation.. 

 
x Technological Approach: 

1) Implement traffic management plan (see above). 
2) Mobile variable message signs will be located at 

key points along the route to advice drivers of 
planned turbine movements and any anticipated 
delays. 

Along the transportation 
route  
 

During equipment 
mobilization in 
construction stage  
 
 
 
 
 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Transportation, 
Communication, and 
Informatics Agency of 
Sidrap Regency, and Police 
Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Highway 
Department, Department of 
Transportation, 
Communication, and 
Informatics Sidrap 
Regency, Police of South 
Sulawesi Province. 

 ROAD CONSTRUCTION 
1 Air Quality Impact Dispersion of dust and 

emission of heavy vehicle 
during access road 
construction 

The incremental ambient air quality 
comply with local air quality quality 
standard as per South Sulawesi 
Governor Regulation No. 69 2010 for 
the following  key parameters: 

x SO2: 900 ug/m3, 
x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 and, 
x TSP: 230 ug/m3 

x Technological Approach:  
1) For dust emission control:  

- Equiped sufficient cover for all open cup trucks 
during material transportation; 

- Regular water spraying on unpaved access road 
minimum twice a day (during dry season only) 

2) For vehicle emission control: 
x Regular engine maintenance: 

x Transportation route 
which traversed 
residential in 
Mattirotasi, Lainungan, 
Lawawoi and Uluale 
Villages  

x vehicle maintenance 
workshop 

 
 

During equipment and 
material mobilization 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province 
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UPC Sidrap Wind Farm Project ESHIA 8-80    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

Cars maintenance is needed to control vehicle 
emissions. Poorly maintained cars can consume 
more fuel and consequently produce more 
emissions. For example, according to (Holman, 
1999), poorly adjusted ignition timing and worn 
spark plug, can all affect emission. Moreover, 
correct tuning of cars leads to reduction of CO, 
Volatile Organic Compounds (VOC) and PM 
emission. 

x Regular vehicle emission testing;  
Emissions tests performed to identify the large 
emit vehicles. Vehicles with large emissions will 
then be improved to reduce the level of emissions;  

x Replace vehicle muffler as necessary 
 

2 Noise Impact Access Road construction. The incremental noise level comply 
with the quality standards refers to 
Decree Minister of Environment No. 
48/MENLH/11/1996 regarding Noise 
Level for Residential Area (55 dBA). 

x Technological Approach: 
1) Regular engine maintenance; 
2) Replace vehicle muffler as necessary 

 

Heavy equipment and 
vehicle maintenance 
workshop 

During access road 
construction 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province. 

3 Public Health Disruption Access Road construction. There is no case for an increasing 
number of patients with respiratory 
disease due to interference dust 
emissions during the construction 
activity. 

x Tecnological Approach: 
- Regular water spraying on access road to minimise 

dust emissions. 
- Perform traffic management of  equipment and 

material vehicles to avoid the spread of dust arising 
from mobilization of equipment and material 
activity. 

 

Transportation route which 
traversed residential in 
Mattirotasi, Lainungan, 
Lawawoi and Uluale Villages 
during construction 
 

During access road 
construction 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Health Agency 
Sidrap Regency. 

 CONSTRUCTION OF POWER PLANT AND SUPPORTING FACILITIES 
1 Social Dynamics Construction of power 

plant and supporting 
facilities 
 

Conducive relationship between local 
and migrant workers  based on the 
following indicators/ 
parameters: 

x Incidence of conflict; and  
x Number of 

workers/community concerns 

x Socio-economic Approach: 
1) Provide transparent and reliable information on 

employment and business opportunity.  
2) Implement induction for all workers to give good 

understanding on work ethic and compliance as 
well as local norms and values.  

3) Promote regular employee/worker awareness on 
local norms and values.  

4) Implement redress grievance mechanism for all 
project aspects relevant to social issues 
countermeasure. 

 

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During construction of 
power plant main 
building, and can be 
extended to operation 
(if needed).  

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Social, 
Manpower, and 
Transmigration Sidrap 
Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency. 

2 Soil Erosion Construction of power 
plant and supporting 
facilities 
 

Reduced or zero number of erosion 
hazard level 

x Technological Approach: 
1) Set the elevation and slope flattening area before 

starting the foundation excavation. 
2) Controlling the flow of rainwater that could 

potentially lead to erosion in the project area and 
sediment run-off into the downstream region by 
making adequate drains and sediment traps. 

Project location, especially 
those on the ridge 

During construction 
stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 
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UPC Sidrap Wind Farm Project ESHIA 8-81    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

3) Maintaining drain with appropriate measures to 
ensure the flow of water around the project area 
can be controlled. 

4) Keeping the sediment remains in the project area 
5) Keeping all erosion control measures to ensure its 

effectiveness during the project. 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province 

3 Air Quality Impact Construction of power 
plant and supporting 
facilities 
 

The incremental ambient air quality 
complies with local air quality quality 
standard as per South Sulawesi 
Governor Regulation No. 69 2010 for 
the following  key parameters: 

x SO2: 900 ug/m3, 
x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 and, 
x TSP: 230 ug/m3 

x Technological Approach: 
1) For dust emission control:  

- Provision of sufficient cover for all open back 
trucks during material transportation; 

- Regular water spraying on unpaved access 
road minimum twice a day (during dry season 
only) 

2) For vehicle emission control: 
x Regular engine maintenance: 

Cars maintenance is needed to control vehicle 
emissions. Poorly maintained cars can consume 
more fuel and consequently produce more 
emissions. For example, according to (Holman, 
1999), poorly adjusted ignition timing and worn 
spark plug, can all affect emission. Moreover, 
correct tuning of cars leads to reduction of CO, 
Volatile Organic Compounds (VOC) and PM 
emission. 

x Regular vehicle emission testing;  
Emissions tests performed to identify the large 
emit vehicles. Vehicles with large emissions will 
then be improved to reduce the level of emissions;  

x Replace vehicle muffler as necessary 
 

Project area in Mattirotasi 
Village, Lainungan Village, 
and Lawawoi Village, and 
Uluale Village  
 

During material and 
equipment mobilization 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

III OPERATION STAGE 
 OPERATION OF WIND POWER PLANT 

1 Shadow Flicker Operation of power plant  No adverse health impact to human 
and animal due to Shadow Flicker 
effect 

x Socio-economi Approach: 
1) Implement monitoring program at least once when 

operating to confirm the modelling at least. 
2) Dissemination of shadow effects to community 

using various media (brochures, booklets, story 
book for school pupils, etc.). 

  
x Technological Approach: 

If unexpected impacts are encountered in excess of 
the 30hr per year threshold, line of sight interception 
treatments to be installed  

Mattirotasi Village, 
Lainungan Village, and 
Lawawoi Village, and Uluale 
Village  
 

During power plant 
operation stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

2 Bird Strike Operation of Power plant 
and turbine rotation 

No bird strike x Technological Approach: 
1) Regular monitoring of the presence of birds 

during the operation of the power plant 
2) Shutdown on demand’ to reduce the mortality 

rates when the potential bird strike was identified. 

Any bird pathway that may 
be found to exist in 
Mattirotasi Village, 
Lainungan Village, and 
Lawawoi Village, and Uluale 
Village  
 

During power plant 
operation stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province,  

3 Increase Economic Activity 
and Multiplier Effect 

Power plant operation x Portfolio electrical energy (kVA 
connected and the number of 
subscribers), 

x Technical  Approach: 
1) Ensure the Power Plant is well maintained to 

ensure continuity of operation.  

The location of each power 
generating unit. 

During power plant 
operation stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 
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UPC Sidrap Wind Farm Project ESHIA 8-82    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

• The number of local and other 
regions tourists visits who are 
interested in the natural landscape 
of Sidrap along the row of wind 
turbines. 

• Industrial development includes: 
- The number of companies 
- Total manpower 
- The value of the output 
- The value of raw materials 
- Total investment 

2) Ensure the transmission of generated electric to 
PLN’s grid is reliable, and meets design 
specifications (design and construction phases 
only). 

 

b. Supervisor, Environment 
Agency Sidrap Regency and 
Department of Forestry, 
Mining and Energy. 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Department of Cooperatives, 
SMEs, Trade and Insutry, 
and Department of Energy 
and Mining Resouces Sidrap 
Regency 

4 Changes in Community 
Perception 

Power plant operation Conducive relationship between 
Project and local community  based on 
the following indicators/ 
parameters: 

x Incidence of conflict; and  
x Number of community 

concerns 
 

x Socio-Economic Approach: 
1) Dissemination of Project advantage  to community 

using various media (brochures, booklets, story 
book for school pupils, etc.). 

2) Consultaion with formal and informal local 
community leaders/elders in regular and demand 
basis. 

Watang Pulu Sub District, 
Sidrap Regency 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower, and 
Transmigration Sidrap 
Regency 

IV POST OPERATION STAGE 
 DECOMISSIONING OF POWER PLANT COMPONENTS 

1 Traffic Congestion Decommissioning of power 
plant components and 
equipment mobilization that 
will induce traffic  

As per construction stage As per construction stage As per construction stage During equipment 
mobilization in post 
operation stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, 
and Police of Sidrap of 
regency. 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Department of 
Transportation, 
Communication, and 
Informatics Sidrap 
Regency, Police of South 
Sulawesi province 

2 Traffic Accident Decommissioning of power 
plant components and 
equipment mobilization 
activities per day 

As per construction stage As per construction stage As per construction stage During equipment 
mobilization in post 
operation stage 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, 
as initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 
and Police of Sidrap of 
regency. 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province, Department of 
Transportation, 
Communication, and 
Informatics Sidrap 
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UPC Sidrap Wind Farm Project ESHIA 8-83    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

Regency, and Police of 
South Sulawesi province 

OTHER MANAGED IMPACTS (REFER TO PROPOSED PROJECT HSE PLAN OR PROJECT DESIGN/PLANNING) 

I PRE CONSTRUCTION STAGE 

1. Changes in Land Owner Land acquisition activities Fair land acquisition process and 
without coercion based on the 
parameters: 
x The number of families who are 

willing to follow the process of 
land acquisition 

x The number of households which 
expressed their satisfaction 
towards land acquisition 

x Institutional Approach: 
Coordination with local government officials at both 
regency (the Land Office) and sub districts (sub district 
head) levels, as well as the village (village chief / 
headman) level. 
 

x Socio-economic Approach: 
1) Preparation and application of Land Acquisition 

Plan in accordance with Indonesian law and 
international standards (IFC); 

2) Establishment of the company's internal Land 
Procurement Team that will be responsible for the 
entire process of the Land Acquisition; 

3) Socialization and consultation with landowners and 
local government representatives prior to the 
implementation of land acquisition; 

4) Acquisition of land is done without coercion (willing 
to sell, willing to buy); 

Range 1  :   Study Area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu Sub 
District 
Range 3 :  Sidrap Regency 

During  land acquisition 
process 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, 
National land Agency Sidrap 
Regency. 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
National land Agency Sidrap 
Regency. 
 

II CONSTRUCTION STAGE 

1. Waste Used Oil  Hazardous wastes from 
the operation of heavy 
equipment during 
construction  

 Waste can be managed according to 
the type and volume 

x Technological Approach: 
Temporary waste storage in accordance with 
Government Regulation 101 of 2014 on the 
Management of Hazardous Wastes 

 

Temporary Hazardous 
waste storage 

365 days since 
hazardous waste 
produced 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

2. Waste Management of 
Construction Worker 
Activity 

Domestic waste from 
worker activity during 
construction  

The volume of domestic solid waste 
which dumped into the bins provided 

x Technological Approach: 
Implement solid waste management refers to: 
1) Government Regulation 81 of 2012 on Domestic 

Waste Management and Similar Waste 
2) Regulation of the Minister of Home Affairs No. 33 

Year 2010 on Guidelines for Waste Management 
3) Refers to the SOPs and Work Sheet on Domestic 

Waste Management. 

Whole WTG field and 
supporting facilities 
construction area 

During construction 
stage  

d. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

e. Supervisor, Environment 
Agency Sidrap Regency 

f. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

3. Wastewater Management 
of Construction Worker 
Activity 

Domestic waste water 
(sewage/grey water) from 
worker activity during 
construction 

Waste water discharge do not pollute 
environment 

x Technological Approach: 
Implement domestic waste management refers to: 
1) Environment Decree No.112 of 2003 on 

Domestic Wastewater Quality Standard 
2) KepMenLH No.111 of 2003 on Guidelines for the 

Licensing Requirements and Procedures and 
Guidelines for Disposal of Waste Water Study to 
Water or Water Source 

Whole WTG Field and 
supporting facilities 
construction area 

During construction 
stage  

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

4. Fires 
 
 

Construction activities  No Fires  x Institutional Approcah: 
Coordination with relevant agencies, among others 
Pangkajene Fire Department and Disaster 
Management Agency (BPBD). 
 

x Technological Approach: 
Implement fire protection system refers to: 

Whole main building and 
supporting facilities 
construction area. 
Vegetation clearing on any 
part of the site. 

During construction 
stage  

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, and 
Social, Manpower and 
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UPC Sidrap Wind Farm Project ESHIA 8-84    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

1) The decision of the Minister of Manpower No. 
Kep.186 / MEN / 1999 on Fire Response Unit in 
the Workplace 

2) Instruction of the Minister of Manpower No. Ins.11 
/ M / BW / 1997 on Special Surveillance K3 Fire 

3) Regulation of the Minister of Manpower and 
Transmigration No. er.04 / MEN / 1980 
concerning requirements Installation and 
Maintenance small fire extinguisher. 

Transmigration Agency 
Sidrap regency 

c. Report to, Environment 
Agency Sidrap Regency, 
Environment Agency Sidrap 
Regency and South 
Sulawesi Province , and 
Social, Manpower and 
Transmigration Agency 
Sidrap regency 

5. Occupational Health and 
Safety 

Construction activities  No disruption in Occupational Health 
and Safety 

x Technological Approach: 

Implement OHSAS refers to: 

1) Regulation of the Minister of Manpower and 
Transmigration No. Per.01 / MEN / 1980 on Safety 
and Health at Work in Building Construction 

2) Regulation of the Minister of Manpower And 
Transmigration No Per.03 / MEN / 1982 About 
Health Care Workers 

3) Regulation of the Minister of Labour R.I No. Per.05 / 
MEN / 1996 on the management sys- tem Safety 
and Health at Work 

4) Decree of the Minister of Labour And Minister of 
Public Works No .: Kep. 174 / MEN / 1986. 104 / 
KPTS / 1986 on Occupational Health And Safety 
on Construction Activity Points 

5) Standard Emergency Response Procedures 

Whole project sit plus main 
building and supporting 
facilities construction area 

During construction 
stage  

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, and 
Social, Manpower and 
Transmigration Agency 
Sidrap regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
and Social, Manpower and 
Transmigration Agency 
Sidrap regency  

II OPERATION STAGE 

1. Waste Used Oil Power plant operation 
(plant and substation 
maintenances) 

 Waste can be managed according to 
the type and volume 

x Technological Approach: 
Temporary waste storage in accordance with 
Government Regulation 101 of 2014 on the 
Management of Hazardous Wastes 
 

Temporary Hazardous 
waste storage 

365 days since 
hazardous waste 
produced 

a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency 
and South Sulawesi 
Province 

 
2. Waste Management of 

Operation Worker Activity 
Solid waste from domestic 
activity during operation, 
i.e office, etc. 

Domestic solid waste which dumped 
into the bins provided 

x Technological Approach: 
Implement solid waste management refers to: 
1) Government Regulation 81 of 2012 on Domestic 

Waste Management and Similar to Domestic 
Waste 

2) Regulation of the Minister of Home Affairs No. 33 
Year 2010 on Guidelines for Waste Management 

3) Refers to the SOPs and Work Sheet on Domestic 
Waste Management. 

Whole area power plant 
operation 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

3. Wastewater Management 
of Operation Worker 
Activity 

Domestic waste water 
from workers during 
operation 

Domestic waste water discharge does 
not exceed Environmental Quality 
Standards (BML) and does not pollute 
the surrounding environment. 

x Technological Approach: 
Implement domestic waste management refers to: 
1) Environment Decree No.112 of 2003 on 

Domestic Wastewater Quality Standard 
2) KepMenLH No.111 of 2003 on Guidelines for the 

Licensing Requirements and Procedures and 
Guidelines for Disposal of Waste Water Study to 
Water or Water Source 

Whole area power plant 
operation 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  

4. Fires Power plant operational 
activities 

No Fires x Institutional Approcah: Whole area power plant 
operation 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
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UPC Sidrap Wind Farm Project ESHIA 8-85    

 

NO. ENVIRONMENTAL  
IMPACT IMPACT SOURCE KEY PERFORMANCE INDICATOR ENVIRONMENT MANAGEMENT PLAN 

LOCATION OF 
ENVIRONMENT 
MANAGEMENT 

PERIOD OF 
ENVIRONMENT 
MANAGEMENT 

ENVIRONMENT 
MANAGEMENT 
ORGANIZATION 

Coordination with relevant agencies, among others 
Pangkajene Fire Department and Disaster 
Management Agency (BPBD). 

 
x Technological Approach: 

Implement fire protection system refers to: 
1)  Decree Minister of Manpower No. Kep.186 / MEN / 

1999 on Fire Response Unit in the Workplace 
2) Instruction of the Minister of Manpower No. Ins.11 / 

M / BW / 1997 on Special Surveillance K3 Fire 
3)   Regulation of the Minister of Manpower and 

Transmigration No. er.04 / MEN / 1980 
concerning requirements Installation and 
Maintenance small fire extinguisher. 

initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, 
Social, Manpower and 
Transmigration Agency 
Sidrap regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower and 
Transmigration Agency 
Sidrap regency  

5. Occupational Health and 
Safety 

Power plant operational 
activities 

No disruption in Occupational Health 
and Safety 

x Technological Approach: 
Implement OHSAS refers to: 

1) Regulation of the Minister of Manpower and 
Transmigration No. Per.01 / MEN / 1980 on Safety 
and Health at Work in Building Construction 

2) Regulation of the Minister of Manpower And 
Transmigration No Per.03 / MEN / 1982 About 
Health Care Workers 

3) Regulation of the Minister of Labour R.I .. No. 
Per.05 / MEN / 1996 on the management sys- tem 
Safety and Health at Work 

4) Decree of the Minister of Labour And Minister of 
Public Works No .: Kep. 174 / MEN / 1986. 104 / 
KPTS / 1986 on Occupational Health And Safety 
on Construction Activity Points 

5) Standard Emergency Response Procedures 

Whole area power plant 
operation 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency, 
Social, Manpower and 
Transmigration Agency 
Sidrap regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province, 
Social, Manpower and 
Transmigration Agency 
Sidrap regency 

  

6. Noise Impact Power plant operational 
activities 

The noise level does not exceed the 
quality standards refers to Decree 
Minister of Environment No. 48 / 
MENLH / 11/1996 regarding Baseline 
Noise Level for residential area (55 dB 
(A)). 

x Socio-economic Approach: 
Dissemination of noise effects to community using 
various media (brochures, booklets, story book for 
school pupils, etc). 

x Technological Approach: 
1) Regularly maintenance of power plant; and 
2) Implement monitoring program at least once when 

operating to confirm the modelling at least. 

Whole area power plant 
operation 

During operation stage a. Responsible party, PT UPC 
SIDRAP BAYU ENERGI, as 
initiator and/or appointed 
executive contractor 

b. Supervisor, Environment 
Agency Sidrap Regency 

c. Report to, Environment 
Agency Sidrap Regency and 
South Sulawesi Province  
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Table 8-6 Environmental Monitoring Plan Matrix 

NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 
SIGNIFICANT IMPACT THAT WILL BE MANAGED (REFER TO ENVIRONMENTAL IMPACT MONITORING FRAMEWORKS BASED ON IMPACT ASSESSMENT RESULTS) 

II CONSTRUCTION STAGE 
 EMPLOYMENT AND WORKER MOBILIZATION 

1 Employment Opportunity  

 

 

Minimum 40% workforce are 
local workers for project 
direct employment and 
approved suppliers/ 
contractors’ supply chain. 

 

Employment and 
wind power plant 
construction worker 
mobilization. 

Analyzing labor statistics 
related to the number / 
percentage of local labor: 

• Log book project 
workforce 

x Log book of labor in a 
partner-level supplier / 
contractor 

Range 1  :   Study area 
5) Mattirotasi Village 
6) Lainungan Village 
7) Lawawoi Village 
8) Uluale Village 

 
Range 2 :  Watang Pulu 
Sub District 
 
Range 3 :  Sidrap 
Regency 

Minimum 2 times per 
year during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Social, Manpower and 
Transmigration 
Agency Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 
 

2 Business Opportunity 

 

The growth of the regional 
economy based on indicators 
/ parameters as follows: 
x Number of extension of 

existing and/or new 
local business (such as 
foodstall, daily goods 
store, etc); 

x Revenue of extension 
of existing and/or new 
local business (such as 
foodstall, daily goods 
store, etc); 

x Number of households 
have been involved in 
extension of existing 
and/or new local 
business 

Employment and 
wind power plant 
construction worker 
mobilization. 

1) Survey and interview 
on extension of 
existing and/or new 
business relevant to  
project impact; 

2) Analize database of 
local business which 
facilitated by CSR of 
company. 

Watang Pulu Sub 
District, 

Sidrap Regency 

Minimum 2 times per 
year during 
construction  

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 
 

Department of 
Cooperatives, SMEs, 
Trade and Industry of 
Sidrap regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Department of Cooperatives, 
SMEs, Trade and Industry of 
Sidrap regency 

 

3 Increase Income 

 

Income level improvement 
progress based on the 
following indicators/ 
parameters: 

x Average local worker 
income;  

x Purchasing power 
 

 

Employment and 
wind power plant 
construction worker 
mobilization. 

1) Socio-economic survey 
2) Socio-economic 

database analysed by 
monitoring on :  
x The average of 

community 
income; and 

x Purchasing power 
(expenses) of 
community. 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap 
Regency 

Minimum 2 times per 
year during 
construction and can 
be extended to 
operation (if needed) 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Social, Manpower and 
Transmigration 
Agency of Sidrap 
Regency 
 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 

 

4 Changes in Social 
Dynamic 

Condusive relationship 
between local and migrant 
workers based on the 
following indicators/ 

Employment and 
wind power plant 

x Social - cultural survey; 
x Implement monitoring 

system on: 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 

Minimum 2 times per 
year during 
construction  

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Social, Manpower and 
Transmigration 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 
 parameters: 

x Incidence of 
conflict; and  

x Numbers of 
workers/ community 
concern. 

construction worker 
mobilization. 

- Incidence of 
conflict; and  

- Numbers of 
workers/ 
community 
concern 

4) Uluale Village 
Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap 
Regency 

  x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 
 

5 Community Concerns Condusive relationship 
between Project and local 
community  based on the 
following indicators/ 
parameters: 

x Incedence of 
conflict; and  

x Numbers of 
community concern 

Employment and 
wind power plant 
construction worker 
mobilization 
(Secondary impact 
of changes / social 
dynamics as a 
result of 
disagreement 
among labor 
migrants and local 
communities 

x Social - cultural survey; 
x Implement monitoring 

system on: 
- Incidence of 

conflict; and  
- Numbers of 

workers/ 
community 
concern 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap 
Regency 

Minimum 2 times per 
year during 
construction  

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Social, Manpower and 
Transmigration 
Agency of Sidrap 
Regency 
 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 
 

6 Changes in Community 
Perception 

Condusive relationship 
between Project and local 
community  based on the 
following indicators/ 
parameters: 

x Incidence of conflict; 
and  

x Numbers of community 
concern 

 

Employment and 
wind power plant 
construction worker 
mobilization. 

x Social - cultural survey; 
x Implement monitoring 

system on: 
- Incidence of 

conflict; and  
- Numbers of 

workers/ 
community 
concern 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap 
Regency 
 

Minimum 2 times 
during construction  

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Social, Manpower 
and Transmigration 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 

 MATERIAL AND EQUIPMENT MOBILIZATION 
1 Air Quality Impact The incremental ambient air 

quality comply with local air 
quality quality standard as 
per South Sulawesi Governor 
Regulation No. 69 of 2010 for 
the following  key 
parameters: 

x SO2: 900 ug/m3, 
x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 

and, 
x TSP: 230 ug/m3 

Equipment and 
material 
mobilization. 

Regular ambient air 
sampling by tools such as 
(BSN, 2005): 
x Electric ambient pump 

set 

x Electric Emission pump 
set 

x Humidity/Hygrometer 

x Anemometer 

x Barometer 

x Impengger 

 
 
 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

x AQ 4: Lainungan 
village 

24 hours monitoring 
in each point 
minimum once in four 
months during 
construction. 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 
2 Noise Impact The incremental noise level 

comply with the quality 
standards refers to Decree 
Minister of Environment No. 
48/ MENLH/11/1996 
regarding Noise Level for 
Residential Area (55 dBA). 

Equipment and 
material  
mobilization.  

Regular noise monitoring 
with noise level meter  
(BSN, 2002). 
 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

x AQ 4: Lainungan 
village 

24 hours in each point 
minimum once during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 
 

3 Road Damage The pavement and structures 
are competent for heavy 
equipment mobilization 
based on the following 
indicators/parameters: 

x Maximum width; 
x Maximum length; 

and 
x Maximum payload 

Equipment and 
material  
mobilization that will 
increase road load. 

• Site observation 
• Analysis of the structure 

of the road engineering 

Road and bridge 
traversed during 
mobilization in project 
location  

Minimum 1 time per 
month during 
equipment and 
material mobilization 

 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

Highways Agency 
Sidrap regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Highway Agency 

4 Traffic Congestion  Vehicle barriers are not more 
than 10 minutes so that the 
road service level (V/C) > 0,7 

Equipment and 
material mobilization 
that will increase 
traffic volume 

Site observations Along the transportation 
route 

During equipment and 
material mobilization 
 

 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

x Department of 
Transportation, 
Communication, 
and Informatics of 
Sidrap Regency 

x Police of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency 

x Police of Sidrap Regency 
5 Traffic Accident Regular traffic during the 

activities 
High equipment and 
material mobilization 
during construction 
per day. 

Survey changes in number 
of Traffic Accident : 
- Property Damage 

Accident; 

- Injury accident; 

- Fatal accident. 

Along the transportation 
route  
 

During equipment 
mobilization in 
construction stage  

 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 
 

x Department of 
Transportation, 
Communication, 
and Informatics of 
Sidrap Regency 

x Police of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency 

x Police of Sidrap Regency 
 ROAD CONSTRUCTION 

1 Air Quality Impact The incremental ambient air 
quality comply with local air 
quality quality standard as 
per South Sulawesi Governor 
Regulation No. 69 2010 for 
the following  key 
parameters: 

x SO2: 900 ug/m3, 

Dispersion of dust 
and emission of 
heavy vehicle 
during road 
construction 

Regular ambient air 
sampling by tools such as 
(BSN, 2005): 
x Electric ambient pump 

set 

x Electric Emission pump 
set 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

24 hours in each point 
minimum 1 time per 3 
months during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province, 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 

x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 

and, 
x TSP: 230 ug/m3 

x Humidity/Hygrometer 

x Anemometer 

x Barometer 

x Impengger 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

x AQ 4: Lainungan 
village 

2 Noise Impact The incremental noise level 
comply with the quality 
standards refers to Decree 
Minister of Environment No. 
48 / MENLH / 11/1996 
regarding residential 
Baseline Noise Level (55 dB 
(A)). 

Access road 
construction. 

Regular noise monitoring 
with noise level meter  
(BSN, 2002). 
 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

x AQ 4: Lainungan 
village 

24 hours in each point 
minimum 1 time per 3 
months during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province, 

 

3 Public Health Disruption There is no case for an 
increasing number of 
patients with respiratory 
disease 

Access road 
construction. 

1) Collecting public health 
data; 

2) Public health database. 

Mattirotasi, Lainungan, 
Lawawoi and Uluale 
villages travessed by 
cars (transportation 
route) during 
construction 

Minimum 2 times per 
year during access 
road construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Health Agency Sidrap 
Regency 

 CONSTRUCTION OF POWER PLANT AND SUPPORTING FACILITIES 
1 Social Dynamics Conducive relationship 

between local and migrant 
workers  based on the 
following indicators/ 

parameters: 

x Incidence of conflict; 
and  

x Number of 
workers/community 
concerns 

Construction of 
power plant and 
supporting facilities 

 

• Social-cultural survey; 
• Implement monitoring 

on: 
- Incidence of 

conflict; and  
- Number of 

workers/community 
concerns 

Range 1  :   Study area 
1) Mattirotasi Village 
2) Lainungan Village 
3) Lawawoi Village 
4) Uluale Village 

Range 2 :  Watang Pulu 
Sub District 
Range 3 :  Sidrap 
Regency 

Minimum 2 times per 
year during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Social, Manpower 
and Transmigration 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 

2 Air Quality Impact The incremental ambient air 
quality complies with local air 
quality quality standard as 
per South Sulawesi Governor 
Regulation No. 69 2010 for 

Construction of 
power plant and 
supporting facilities 

 

Regular ambient air 
sampling by tools such as 
(BSN, 2005): 
x Electric ambient pump 

set 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

24 hours in each point 
minimum 1 time per 3 
months during 
construction 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province, 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 

the following  key 
parameters: 

x SO2: 900 ug/m3, 
x NO2:400 ug/m3,  
x CO: 10,000 ug/m3 

and 
x TSP: 230 ug/m3 

x Electric Emission pump 
set 

x Humidity/Hygrometer 

x Anemometer 

x Barometer 

x Impengger 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

x AQ 4: Lainungan 
village 

III OPERATION 
 OPERATION OF WIND POWER PLANT 

1 Shadow Flicker Exposure shadow effect 
more than 30 hours per year 

Operation of power 
plant  

Monitoring shadow flicker 
event within a year 

Around WTG’s location Minimum 1 time per 
month during 
operation stage 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 

2 Bird Strike No bird strike Operation of Power 
plant and turbine 
rotation 

Visual observation by 
skilled ecologists (Canadian 
Wildlife, 2010) including: 
1) Date and time of 

observation 
2) Data statistic about: 

• Frequency of 
birds 

• How many birds 
flying around the 
GTA (above, 
below or equal to 
the height of the 
propeller) 

Around WTG’s location  Minimum 1 time per 
month during 
operation stage 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 

x Mining, Forestry, and Energy 
Department  

3 Increase Economic 
Activity and Multiplier 
Effect 

Electrification ratio (ration 
between supply and demand) 
of South Sulawesi Province 

Operation of power 
plant  

Downloading data from 
PLN 

Around WTG’s location Minimum 1 time per 
month during 
operation stage 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

• Environment 
Agency of Sidrap 
Regency 

• Department of 
Forestry, Mining 
and Energy 
Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Department of Cooperatives, 
SMEs, Trade and Insutry, 
and Department of Energy 
and Mining Resouces 

x Department of Energy and 
Mineral Resources of South 
Sulawesi Province 

4 Changes in Community 
Perception 

Conducive relationship 
between Project and local 
community  based on the 
following indicators/ 
parameters: 

x Incidence of conflict; 
and  

x Number of 
community 
concerns 

 

Power plant 
operation 

x Social - cultural survey; 
x Implement monitoring 

system on: 
- Incidence of 

conflict; and  
- Numbers of 

workers/ 
community 
concern 

Watang Pulu Sub 
District, Sidrap Regency 

Minimum 2 times per 
year during operation 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Social, Manpower and 
Transmigration Agency of 
Sidrap Regency 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 

IV POST OPERATION STAGE 
 DECOMISSIONING OF POWER PLANT COMPONENTS 

1 Traffic Congestion Vehicle barriers are not more 
than 10 minutes so that the 
road service level (V/C) > 0,7 

Decommissioning of 
power plant 
components and 
equipment 
mobilization  

Site observation Along the 
decommissioning 
transportation route 

During 
decommissioning of 
power plant 
components and 
equipment 
mobilization 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

• Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency 

• Police of Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency  

x Police of Sidrap regency 
2 Traffic Accident Traffic accident number Decommissioning of 

power plant 
components and 
equipment 
mobilization activities 
per day  

Survey changes in number 
of Traffic Accident : 
- Property Demage 

Accident; 

- Injury accident; 

- Fatal accident. 

Along the 
decommissioning 
transportation route 

During 
decommissioning of 
power plant 
components and 
equipment 
mobilization 
 

PT UPC SIDRAP BAYU 
ENERGI as the proponent of 
project and / or contractors 
appointed 

• Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency 

• Police of Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province,  

x Department of 
Transportation, 
Communication, and 
Informatics of Sidrap 
Regency  

x Police of Sidrap regency 
OTHER MONITORED IMPACTS (REFER TO PROPOSED PROJECT HSE PLAN OR PROJECT DESIGN/PLANNING) 

I PRE CONSTRUCTION STAGE 
1. Changes in Land Owner Fair land acquisition process 

and without coercion based 
on the parameters: 

x The number of families 
who are willing to follow 
the process of land 
acquisition 

x The number of 
households which 
expressed their 
satisfaction towards 
land acquisition 

Land acquisition 
activities 

Data collection: 
x The number of families 

who are willing to 
follow the process of 
land acquisition 

x The number of 
households which 
expressed their 
satisfaction towards 
land acquisition 

5) Mattirotasi Village 
6) Lainungan Village 
7) Lawawoi Village 
8) Uluale Village 

 

Minimum every 
month during land 
acquisition  

PT UPC SIDRAP BAYU 
ENERGI or Land acquisition 
team formed by company. 

• Environment 
Agency of Sidrap 
Regency 

• National Land 
Agency Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

x National Land Agency Sidrap 
regency 

II CONSTRUCTION STAGE 
1. Waste Used Oil Temporary waste storage in 

accordance with Government 
Regulation 101 of 2014 on 
hazardous waste 
Management  

Hazardous wastes 
from the operation 
of heavy equipment 
during construction 

Data collection according to 
the type and volume of 
waste 

Temporary hazardous 
waste storage 

Every month during 
the period of storage 
(maximum 365 days 
since hazardous 
waste produced) 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province,  

2. Waste Management of 
Construction Worker 
Activity 

The volume of domestic solid 
waste which dumped into the 
bins provided 

Domestic waste 
from worker activity 
during construction 

Check domestic waste 
manifest which was brought 
to the final disposal (landfill) 
by third parties 

Workspace of OHS staff Minimum 1 time per 
month during 
construction stage 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

3. Wastewater Management 
of Construction Worker 
Activity 

The quality of domestic 
wastewater in accordance to 
Environment Decree No.112 
of 2003 on Domestic 
Wastewater Quality 
Standard 

Domestic waste 
water (sewage/grey 
water) from worker 
activity during 
construction 

Sampling and laboratory 
analysis  (BSN, 2008) 

Sewerage effluent Minimum 1 time per 
month during 
construction stage 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

x Environment 
Agency of Sidrap 
Regency 

x Social, Manpower 
and Transmigration 
Agency Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

x Social, Manpower and 
Transmigration Agency 
Sidrap regency 

4. Fires No Fires  Construction 
activities  

Documenting cases of fire Workspace of OHS staff Minimum 1 time per 
month during 
construction stage 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

x Environment 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 

x Social, Manpower 
and Transmigration 
Agency Sidrap 
regency 

Sulawesi Province 
x Social, Manpower and 

Transmigration Agency 
Sidrap regency 

5. Occupational Health and 
Safety 

No disruption in Occupational 
Health and Safety 

Construction 
activities  

Documenting cases of 
Occupational Health and 
Safety disruption 

Workspace of OHS staff Minimum 1 time per 
month during 
construction stage 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

x Environment 
Agency of Sidrap 
Regency 

x Social, Manpower 
and Transmigration 
Agency Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

x Social, Manpower and 
Transmigration Agency 
Sidrap regency 

 OPERATION STAGE 
1. Waste Used Oil The volume of hazardous 

waste 
Power plant 
operation (plant 
maintenance) 

Check hazardous waste 
manifest which handed over 
to licensed third parties that 
processes hazardous waste 
materials 

Workspace of OHS staff Minimum 1 time per 
4 months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI 

x Environment 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

2. Waste Management of 
Operation Worker 
Activity 

The volume of domestic solid 
waste which dumped into the 
bins provided 

Solid waste from 
domestic activity 
during operation, 
i.e. office, etc. 

Check domestic waste 
manifest which was brought 
to the final disposal (landfill) 
by third parties 

Workspace of OHS staff Minimum 1 time per 
4 months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI  

Environment Agency 
of Sidrap Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 

3. Waste Water 
Management of 
Operation Worker 
Activity 

The quality of domestic 
wastewater in accordance to 
Environment Decree No.112 
of 2003 on Domestic 
Wastewater Quality Standard 

Domestic waste 
water (sewage/grey 
water) from worker 
activity during 
operation 

Sampling and laboratory 
analysis  (BSN, 2008) 

Sewerage effluent Minimum 1 time per 
4 months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI and / or contractors 
appointed 

x Environment 
Agency of Sidrap 
Regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

x Social, Manpower and 
Transmigration Agency 
Sidrap regency 

4. Fires 
 
 

No Fires  Power plant 
operational 
activities 

Documenting cases of fire Workspace of OHS staff Minimum 1 time per 
4 months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI  

x Environment 
Agency of Sidrap 
Regency 

x Social, Manpower 
and Transmigration 
Agency Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

x Social, Manpower and 
Transmigration Agency 
Sidrap regency 

5. Occupational Health and 
Safety 

No disruption in Occupational 
Health and Safety 

Power plant 
operational 
activities 

Documenting cases of 
Occupational Health and 
Safety disruption 

Workspace of OHS staff Minimum 1 time per 
4 months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI 

x Environment 
Agency of Sidrap 
Regency 

x Social, Manpower 
and Transmigration 
Agency Sidrap 
regency 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of South 
Sulawesi Province 

x Social, Manpower and 
Transmigration Agency 
Sidrap regency 

6. Noise Impact The noise level does not 
exceed the quality standards 
refers to Decree Minister of 
Environment No. 
48/MENLH/11/1996 
regarding residential 
Baseline Noise Level (55 dB 
(A)). 

Power plant 
operational 
activities 

Direct sampling in the field 
using Sound Level Meter. 

Monitoring location: 

x AQ 1: Pabberessang 
sub-village, 
Mattirotasi village 

x AQ 2: Meteorological 
Tower, Mattirotasi 
village 

x AQ 3: front of head 
village office of 
Mattirotasi 

24 hours in each point 
minimum 1 time per 4 
months during 
operation stage 

PT UPC SIDRAP BAYU 
ENERGI  

x Environment 
Agency of Sidrap 
Regency 

x Department 
Energy and 
Mineral Resources 
South Sulawesi 
Province 

x Environment Agency of 
Sidrap Regency,  

x Environment Agency of 
South Sulawesi Province 
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NO 
 

MONITORED ENVIRONMENT IMPACT 
ENVIRONMENT MONITORING PLAN ENVIRONMENT MONITORING INSTITUTION 

METHODS OF DATA 
COLLECTION AND 

ANALYSIS 
MONITORING 

LOCATION 
TIME AND 

FREQUENCY RESPONSIBLE PARTY SUPERVISOR INSTITUTION TO BE 
REPORTED TYPE OF IMPACT KEY PERFORMANCE 

INDICATOR IMPACT SOURCE 

x AQ 4: Lainungan 
village 
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Permits 
- Principle Permit 
- Location Permit 
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Appendix B 
 

 

Land Acquisition Framework and 
Plan 
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