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1 SUMMARY 
 
The government of Aruba has requested Vader Piet Beheer B.V. to investigate the possibility 
of a next wind farm on Aruba in order to increase the amount of sustainable electricity that is 
generated on the island. This investigation has been performed in very close cooperation 
with WEB Aruba. The wind farm will consist of 10 turbines of about 3 MW situated in one line 
along the north east coast.  
 
The wind park will reduce the island dependency on fossil energy sources and keep the CO2 
emissions of energy consumption limited. The farm will generate on average 170 GWh per 
year, which is about 18% of the power generated by WEB Aruba in 2010. The farm will 
contribute to affordable and more stable prices for electric power and labor opportunities. 
 
The location of the wind farm has been a compromise between various factors. It has been 
selected based on: 

• Avoidance of residential areas 
• Avoidance of National parks 
• Clustering of as much turbines as possible 
• Biggest practically possible distance to the other big wind farm Vader Piet in the south 

east of the island to avoid too sudden power drops when thunder storms or large rain 
showers approach the island 

 
This has lead to the location at the north east part of the island. The minimum distance to 
houses is about 850 m. 
 
Some impacts of wind farms, like traffic disturbance, occur only during the construction of the 
farm. However, the most important impacts are to be expected during operation. 
 
The most important impact of an operational wind farm on people regards visual impact on 
the coast and noise. The present perception of the barren coast will change. However, the 
area has not a protected status.  
 
A noise model was used to calculate the noise levels from the wind farm. These were 
expressed as Lden, the most modern unit for noise nuisance. The highest value near houses 
is 42 dB(A). This is largely under the Lden standard of 47 dB(A). 
 
Investigations have been executed to establish the possible impact on Aruban wild life. The 
most relevant animals prove to be bats and birds. Ecologists specialized in bats and birds 
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respectively have conducted site investigations and have drafted reports to assess the 
expected impacts from the wind farm. The full reports of these investigations are attached as 
appendices VI and VII. 
 
As to bats it is concluded that in spite of extensive efforts, nearly no bats were found during 
the field investigation in April 2012. This is caused by the absence of food ( nearly no plants 
for nectar feeding bats and small presence of insects) and absence of nearby roosting areas 
like caves. The risks for bats are therefore estimated to be low. Though not expected it can 
not be excluded fully that in the autumn at low wind speed more insect feeding bats will visit 
the area. This will be examined separately. Should considerably more bats be present, Vader 
Piet Beheer will during periods of low wind speed (< 6m/s) adopt the operations to avoid 
harming to the bat population. By doing so the protection of bats is guaranteed the whole 
year through. 
 
In the area also very few birds were found and are not expected during different seasons. 
Birds could be affected by the wind farm by disturbance, the so called barrier effect and 
collisions with the turbine blades. 
Disturbance is assessed as minor due to the low presence of birds. The barrier effect is also 
nearly absent as no migration routes cross the area and no other opportunities for birds like 
feeding, breeding or soaring are present. 
Collision risks are estimated low as only small numbers of birds pass the area. Moreover it 
was concluded that as regionally or globally threatened species are absent, the wind farm 
will not influence the populations of these species. 
 
The other impacts are detailed in the full report. 
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2 INTRODUCTION 
 
2.1 History of the Project 
 
Aruba 
The Caribbean Island of Aruba, which forms part of the Kingdom of the Netherlands, is 
located in one of the world’s region with the highest potential for cost-effective use of wind 
energy resources for energy generation.  
 
Aruba has initiated the transition away from imported fossil fuel dependency and is in the 
process of implementing a whole range of sustainable energy technologies, such as solar 
energy, wind energy, waste to energy and other instruments like for instance the reduction of 
import duties on wind turbines, solar panels and electric cars. The latest renewable energy 
technology introduced on the island in 2010 is the 30 MW "Vader Piet" wind farm that meets 
18 percent of the islands current electricity demand. The ambition is to expand the current 30 
MW wind energy with additional capacity at another location.  
 
Vader Piet Beheer NV 
Vader Piet Beheer is a company active in the development of wind energy and the operation 
of wind farms in Aruba and has developed and is operating the 30 MW wind farm Vader Piet  
 
The Aruban government follows a renewable energy policy. For this reason the Aruban 
government has requested Vader Piet Beheer to develop a second wind farm in Aruba in 
close cooperation with WEB Aruba. The project will consist of 10 turbines of approximately 3 
MW, at the Urirama location in the northern part of the island (see Figure 4.1). 
 
 
2.2 Equator Principles 
 
Local laws on Aruba do not require a Social and Environmental Impact Assessment (SEIA). 
However, Vader Piet Beheer wants to be prudent with the environment, since clean energy is 
its main objective. Therefore Vader Piet Beheer decided to do the SEIA on a voluntary base, 
based on the international accepted Equator Principles. The Equator Principles are a set of 
environmental and social benchmarks for managing environmental and social issues in 
development and project finance globally. These principles are adopted by various banks 
and other financial institutions. These institutions which adopt the Equator Principles commit 
to refrain from financing projects that fail to follow the processes defined by the principles. 
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The Equator Principles were developed by private sector banks – led by Citigroup, ABN 
AMRO, Barclays and WestLB – and were launched in June 2003. The banks chose to model 
the Equator Principles on the environmental standards of the World Bank and the social 
policies of the International Finance Corporation (IFC). In July 2006, the Equator Principles 
were revised which enlarged their scope and strengthened their processes. 
 
 
2.3 Objective 
 
The objective of this Social and Environmental Assessment is to serve as a source of 
information for the permit application process and to fulfill the requirements of the Equator 
Principles which are: 
> To identify and assess social and environment impacts, both adverse and beneficial, in 

the project’s area of influence 
> To advise on possibilities to avoid, or where avoidance is not possible, to minimize, 

mitigate, or compensate for adverse impacts on workers, affected communities, and the 
environment 

> To ensure that affected communities are appropriately engaged on issues that could 
potentially affect them 

> To promote proper social and environmental performance by drawing up a management 
system and an action plan. 

 
 
2.4 Directions for Reading 
 
A summary of conclusions and recommendations is provided in Chapter 1. 
 
Following the introduction and objective (Chapter 2), as well as the project approach 
(Chapter 3) of this report, general information about this project is provided in Chapter 4. 
 
In Chapter 5, policies and guidelines relevant to this project are outlined. The report then 
describes the current state of the environment regarding landscape, flora and fauna, surface 
water, groundwater, soil, air, noise, public safety, cultural and historical elements and waste 
(Chapter 6).  
 
In Chapter 7, the report addresses important social and economic impacts as a result of this 
project, such as saving fuels, control electricity rates and enhance employment. 
 
Chapter 8 describes that impact on nature such as flora and fauna, like birds and bats. 
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Chapter 9 covers the potential environmental impacts of construction and operation of the 
wind farm on landscape, flora and fauna, surface water, groundwater, soil, air, and noise. 
 
Impacts on community and occupational health and safety are discussed in Chapter 10. 
Mitigation measures to avoid or minimize impacts on the above mentioned environmental 
aspects are described in Chapter 11. 
 
The action plan and the management system are outlined in Chapter 12.  
 
Gaps in knowledge are explained in Chapter 13. 
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3 PROJECT APPROACH 
 
3.1 General 
 
This Social and Environmental Assessment has been prepared by KEMA Nederland N.V. 
and is based on design and technical information provided by Vader Piet Beheer.  
 
 
3.2 Equator Principles: Project Categorization 
 
According to Principle 1, the project must be categorized. These categories are: 
> Category A 

Projects with potential significant adverse social or environmental impacts that are 
diverse, irreversible or unprecedented 

> Category B 
Projects with potential limited adverse social or environmental impacts that are few in 
number, generally site-specific, largely reversible and readily addressed through 
mitigation measures 

> Category C  
Projects with minimal or no social or environmental impacts. 

 
The Urirama project is considered to be a category B project. Similar wind energy projects 
like Vader Piet on Aruba, Playa Kanoa and Tera Kora on Curacao have also been 
categorized as a category B project. 
 
 
3.3 Community Consultations 
 
A community public hearing was held in Oranjestad for residents who live within 1.5 km of 
the Urirama wind farm and other stakeholders. The purpose was to inform the community 
about the project and about the approach of this Social and Environmental Assessment. 
Invitations for the public hearing were delivered to these residents. 
 
The public hearing was held on May 15, 2012 and attended by @@.  
Their main concerns expressed were: 

1. @ 
A report of the public hearing is attached as appendix VIII. 
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3.4 Consultation with Government Services 
 
A meeting was held on May 14th 2012 for government services of Aruba to provide 
information on the Urirama wind farm and on the implementation of the Social and 
Environmental Assessment. These government services were also invited to share their 
questions and views about the projects. 
 
A report of these consultations is attached as appendix X 
 
 
3.5 Consultations with NGOs 
 
Birdlife Aruba was consulted by the bird research specialist performing the bird study (see 
appendix 1 of Bird Assessment). Other NGO’s were invited to share their questions and 
concerns about the projects at the public hearing. 
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4 PROJECT DESCRIPTION 
 
4.1 Location of Urirama Wind Farm 
 
The wind farm is located in the northern part of Aruba, near the northeastern coast roughly 
between the residential area Noord and the touristic area of Tierra del Sol (see Figure 4.1) 
 
 

Tierra del Sol 

Noord 

 
Figure 4.1  Proposed location Urirama  
 
Why this location 
 
For wind farms generally locations at a certain distance of populated areas are preferred. At 
Aruba the northeast coast is populated least. For technical and economic reasons a location 
is preferred that is as far as possible from the existing wind farm Vader Piet in the south east 
part of the island. The reason for keeping distance is the following: at moments that the front 
of a thunderstorm reaches the wind farm, the production of the wind farm decreases to zero 
due to the sudden decrease of the wind behind the front of the thunderstorm. This sudden 
change in electricity production has to be covered by spinning reserve capacity of WEB's 
generation park. The current WEB units can not cover a simultaneous change of production 
from Vader Piet and a big new wind farm in the same area since both farms will then be 
affected by the thunderstorm at the same time. In order to prevent a simultaneous decrease 
of both wind farms, the wind farms have to be located as far as possible from each other. 
Very comprehensive feasibility studies have been executed by order of WEB Aruba by two 
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different consultancy firms to investigate the technical and economical pros and cons of 
expansion of the Vader Piet wind farm versus building the wind farm near the North. Based 
on these feasibility studies the government of Aruba expressed their preference for the 
Urirama site, provided that the Social and Environmental Impacts would be low.  
A scan was made of the North coast to look for areas with a minimum distance of 850 meter 
to the nearest dwelling in order to avoid the wind turbine to be heard annoyingly near those 
dwellings. For the new wind farm a stretch of land of about 3.000 meter is required. This 
investigation showed that the Urirama site is the only site at the North coast having both 
sufficient space and sufficient distance to dwellings. 
In the picture below the circles are the areas to avoid for reason of distance to dwellings, 
while the yellow lines mark the National Park, where building activities of any kind are 
prohibited.  

  
 
Figure 4.1 Excluded areas for wind farms on north Aruba 
 
So the present location is the best possible compromise. 
The location can be described as having a quite rough landscape with lots of rocks scattering 
the terrain and little vegetation. The area is most visited by tourists in jeeps or trucks or on 
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quad bikes, enjoying a rough ride. The picture below gives an impression of the main use of 
this area. The picture is taken near turbine location 6, looking North. 
 

 
 
Figure 4.3 Typical touristic ride in the area 
 
 
4.2 Turbine Type 
 
The new wind farm will be equipped with Vestas V112 turbines of about 3 MW in power 
output each. This concerns turbines with a rotor diameter of about 112 meter and a hub 
height of about 80 meter.  
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4.2.1 Specifications 
 
The rated output of the Vestas V112 turbine is 3 MW. The wind turbine has full span pitch 
control and a variable rotor speed to optimize output, reduce loads and refine control of 
power output. An overview of the specifications of this turbine is given below: 
 
Rotor 
> Diameter: 112 m 
> Area swept: 9,852 m2 
> Nominal revolutions: 13.8 rpm 
> Operational interval: 8-18 rpm 
> Number of blades: 3 
> Power regulation: Pitch/OptiSpeed® 
> Air brake: Full blade pitch by three separate hydraulic pitch cylinders 
 
Tower 
> Hub height: 84 m 
 
Operational data 
> Cut-in wind speed: 3 m/s 
> Nominal wind speed: 12.5 m/s 
> Cut-out wind speed: 25 m/s 
 
 
 
4.2.2 Construction 
 
Figure 4.4 gives an overview of the main parts of the wind turbine. 
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Figure 4.4  Overview of the main parts of the wind turbine 
 
 
4.2.3 Grid Connection 
 
For this project, taking into account that the wind farm will be operating on an island system, 
the wind turbines will be equipped with a specific Grid Option. This enables the turbines, 
through the use of advanced power electronics, to control reactive power and give the 
turbine fault ride through capabilities. Therefore, the turbines will not go offline immediately 
when the grid experiences some short term voltage dips. 
 
 
4.2.4 Wind Farm Monitoring and Control 
 
The wind farm will be equipped with a modern SCADA system. With this SCADA system all 
relevant data can be monitored and stored and all wind turbines can be controlled on an 
individual basis. The Park Control Module will be added to the standard software of this 
system. This module enables instantaneous control of both power and reactive power of the 
wind farm. This allows the island utility company, Water- en Energiebedrijf Aruba N.V. (WEB) 
to control the output of the wind farm up to the limits of the wind speed. 
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4.3 Layout of Wind farm 
 
The wind farm follows the coast line with a general NW-SE orientation (see Figure 4.5). The 
length of the wind farm (distance from Wind Turbine 1 to Wind Turbine 10) is 2,650 meters. 
The distances between the turbines range from 185 meters in the NW to 500 meters in the 
SE part. Toward the SE the distance increases in order to allow for the wake impact from the 
next turbines. The NW part of the wind farm is almost perpendicular to the prevailing trade 
wind which allows the turbines to be placed at shorter distances from each other. 
 
The wind farm lay-out is displayed in Figure 4.5.  
 

 
 
Figure 4.5  Overview of the wind turbine locations 
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Figure 4.6  Bird's eye view (looking NW) 
 
 
4.4 Operation of Wind Farm 
 
The wind farm will be owned and operated by Vader Piet Beheer. For daily operation, 
maintenance and service of the wind turbines, a team of four well-educated mechanics from 
Aruba, will be employed. This will guarantee a minimum reaction time to any alarm from the 
turbine computers. This crew will perform watch shifts from 07.00 hours to 23.00 hours.  
 
During the night, the turbines will be monitored from the central control room of the producer 
of the wind turbines. There will be daily communication and feedback between the local 
maintenance staff and the control center of the producer. Most of the errors that could occur 
can be reset remotely from the control center. 
 
During the day, this crew will perform corrective maintenance when required. Preventive 
maintenance will be done during the months of August to October during a period of low 
winds and when the output of the wind farm is low. 
 
In addition, a comprehensive set of spare parts will be stored in a warehouse near the site. 
This will assure that downtime is minimized. The facilities for the crew will also include a 
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watch room with computers to monitor and control the operations of the wind farm, a 
workshop, kitchen, washroom, shower etc. 
 
4.5 Expected Energy Gain 
 
To determine the expected energy gain of the wind farm a power curve (PV curve) is 
measured for each turbine. In Figure 4.8, a PV curve for a Vestas V112 wind turbine is 
shown to exhibit the correlation between wind speed (at the hub height) and power 
generated by the turbine. 

 
Figure 4.5  Power generated by the wind as a function of wind speed at the hub height  
 
 
The expected annual energy output is estimated at 170 GWh. This estimation is based on: 
> the PV curve  
> production data and measurement data available from the Vader Piet wind farm 
> wind speed measurements  at the Urirama location 
> lay out of the farm. 
 
 
4.6 Construction of the Wind Farm 
 
The entire construction process of the wind farm includes the following key steps: 
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1. Site preparation at each turbine location; 
2. Digging to install connection cables; 
3. Construction of the foundation; 
4. Transportation (hauling) of turbine parts; 
5. Assembling the turbine; 
6. Connection of the turbine to the grid. 
 
 
4.6.1 Site preparation at each turbine location 
 
In order to facilitate the construction of the foundation and the assembly of the wind turbines, 
each location has to be prepared for construction. Vegetation and protruding rocks will be 
removed from each location. Figure 4.6 shows a blueprint of the area of construction. 
For each turbine, an area of a minimum of 40 m x 15 m will be required for the crane, which 
will be appropriately leveled. The space for the main beam (12 x 110 m) and for the blades 
(55 x 16 m) will be cleared of any vegetation. In total, the area that is cleared of vegetation 
will be approximately 3,000 m2 for each wind turbine. For a wind farm of a total of 10 turbines 
this means that an area of about 30,000 m2 will need to be cleared of vegetation, if any. Most 
turbine locations have none or almost none vegetation. The picture below shows location nr 
4 looking to locations 5 and further.  
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Leveling for the crane will be prepared by filling the appropriate area which will be used. For 
filling the area, soil that has been excavated for the new foundations will be used. 
 
Along the existing road to the wind farm, an extra strip that is 7 m wide must be cleared of 
vegetation for the movement of the crane from one location to the other. Since the total 
length of the new wind farm will be about 2 km, an additional area of 14,000 m2 must be 
cleared of vegetation.  
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Figure 4.6  Blueprint of the construction of the wind turbine 
 
 
4.6.2 Construction of Foundations 
 
Construction of the foundations will start with digging a hole of a depth of 0.6 m for the 
foundation of each wind turbine. The foundation will be 16 m in diameter and have an 
average thickness of 2.3 m. 
 
The ground in the hole will be leveled after digging the hole. The leveled ground in the hole 
will then be smoothed out by depositing a layer of concrete. Pipes will be laid to lead all 
electricity and telecommunication cables through the foundation up to the top where the 
tower will be installed. 
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Figure 4.7  Example of a foundation, pictures are from the Vader Piet wind farm  
 
A steel frame for the foundation will be built on the concrete layer and, subsequently, the 
foundations will be filled in with a total of 600 m3 of concrete for each foundation. This 
concrete will be delivered by approximately 75 concrete transport trucks (of 7 m3 each) for 
each foundation which amounts to approximately 750 transport trips for the entire wind farm. 
The concrete will be supplied locally by a concrete factory. The steel frame of each 
foundation serves to resist against any external forces on the wind turbine, such as strong 
winds, and to balance the force evenly over the concrete foundation. Before the wind turbine 
can be placed, the completed foundation has to cure for about one month. 
 
4.6.3 Transport of the turbine parts to the site 
 
For each turbine, the following large parts will be transported: 
> 3 tower parts (with respective lengths of 30 m, 30 m and 20 m); 
> 3 blades (with a length of 45 m per blade) 
> Nacelle 
> Hub 
 
All parts will be delivered by deep loading trailers similar to those seen in Figure 4.8. 
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Figure 4.8  Pictures of transport of tower part, blade and nacelle 
 
The transport route to the wind farm leads from the harbor, through Noord, to the wind farm 
location (see Figure 4.9). 
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Figure 4.9  Transport route from harbor to wind farm site 
 
 
4.6.4 Assembling the Wind Turbines 
 
To assemble the wind turbine, the lower tower section, which is 20 m long, will first be 
attached to the foundation. Subsequently, the next two tower sections will be attached to the 
top of the lower tower. The nacelle will then be connected to the top of the upper tower 
section. Next, the hub will be hoisted and connected to the nacelle. Finally, each blade will 
separately be attached to the hub. 
 
All crane activities will be performed by a 1300 ton hoisting crane (for an example see Figure 
4.9) which must be placed on a stable crane site. This site has to be located right next to the 
base of the foundation of the wind turbine. The area where the crawler crane will be 
positioned has to be flat and level. Also, a smaller crane is required for the tag line to 
stabilize the load during lifting (see Figure 4.10). 
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Figure 4.9  A crawler crane which will be used to assemble the wind turbines 
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Figure 4.10  Hoisting of a blade 
 
 
4.6.5 Grid connection 
 
The turbines will be interconnected by a 30 kV interconnection cable and connected to a 
transformer and subsequently to the WEB-grid with a 60 kV underground cable. Figure 4.11 
shows the routing of the cables and the location of the transformer.  
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Figure 4.11   Routing of the connection cable to the substation  
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5 RELEVANT LAWS AND REGULATIONS 
 
5.1 State and Legislative system Aruba 
 
Aruba is a former Dutch colony, which since 1986 functions independently ("Status aparte") 
within the Kingdom of the Netherlands. The constitutional and legal system is modeled to 
that of the Netherlands. The state of Aruba has no administrative subdivisions however, but 
for census purposes is divided into 8 regions. The enactment of legal rules takes place 
through "Landsverordeningen" (National Ordinances) and supporting decrees and 
regulations ("Besluiten"). The legislation must be in line with the citizens' fundamental rights 
in Aruba's Constitution. 
 
 
5.2 Local legislation for the protection of the Environment and Natural 

Resources 
 
The following legislation with relevant environmental and nature requirements for the 
development of the wind farm is considered relevant. 
 
Nuisance Ordinance (Hinderverordening) and implementing decrees  
The original Ordinance (AB 1998, no GT 27, updates: AB 1997 no. 33 and 34) is from the 
1950’s and it is not significantly modernized since. The ordinance does not include a 
definition of the term “environment”. The scope of action is limited to “nuisance” (i.e. stench, 
dust, smoke, noise, etc.). However, since more sophisticated legislation is lacking, the permit 
system by this Ordinance is currently the main instrument for Government for inhibiting and 
mitigating pressure on the environment. 
 
The Decree on industrial and commercial activities (Hinderbesluit, AB 1995, no GT 20) 
appoints industrial and commercial activities subject to a (basic) environmental permit. A 
wind farm is not appointed as such but could be covered under “joint electric power more 
than 2 HP”.  
 
(Draft) Environmental Protection Ordinance (Ontwerp Landsverordening milieubeheer) 
The Environmental protection ordinance will substitute the Nuisance Ordinance and –at the 
same time- have a wider scope of action, i.e. with a broad definition of the term 
“environment”. It will include regulations on Environmental Impact Assessment (EIA). 
Furthermore, regulations for waste management are being included together with a definition 
of hazardous waste.  
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The Ordinance is a national instrument for the (full or partial) implementation of the 
Cartagena Convention (Protocol on Land Based Sources), the Basel Convention 
(international transport of hazardous wastes) and the Montreal Convention (on CFC’s). Kyoto 
agreements will not be implemented with this ordinance. 
 
To date the Ordinance has not entered into effect so legally the EIA Regulation does not 
apply to the underlying SEA. However most provisions are also met in this SEA, such as: 
> description of the activities 
> description of possible alternatives (limited description) 
> description of current environmental situation 
> description of possible impacts on the environment 
> gaps in knowledge 
> summary 
> disclosure and public consultation. 
 
Police Ordinance (Algemene Politieverordening) 
The Police Ordinance (Algemene Politieverordening, AB 1995 GT8, wijzigingen 1997 no. 18, 
AB 1997 no. 34; AB 2005 no. 5; AB 2011 no.23). Any building activity at or next to the public 
road is prohibited without a permit by the Minister of Public Works (article 1 sub 1 in 
conjunction with article 15 c). 
 
Nature Conservation Ordinance (Natuurbeschermingsverordening) and implementing 
decrees 
The Nature Conservation Ordinance (AB 1995 no. 2, update: AB 1997 no. 34) is a framework 
act aiming to protect local flora and fauna as well as internationally protected flora and fauna. 
Under this Ordinance nature reserves can be designated and be established. The Ordinance 
is the basis for the implementation of the Cartagena Convention (SPAW Protocol) and the 
CITES Convention.  
 
It is supplemented by a number of implementing decrees of which the designation of Parce 
Nacional Arikok as a nature reserve is one (AB 2000, no 59).  
 
Of specific interest is the drafting of a new decree that will appoint flora and fauna specimens 
that need special protection. This decree is currently in preparation. Species assigned by this 
decree are protected. Only by exemption of the minister these flora and fauna species may 
be removed. 
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The Marine Environment Ordinance of Aruba (Marien Milieuverordening, AB 1980, No. 
18)  
This ordinance was scheduled to be withdrawn upon the enactment of the Nature 
Conservation Ordinance. However, to date the ordinance is still effective together with a 
number of implementing decrees. On the basis of this legislation it is prohibited to take 
specified species of turtles, calco, and reef fish from Aruban waters. The legislation has little 
significance for the development of the wind farm.  
 
 
5.3  Legislation for Spatial Planning 
 
 
Also the legislation with respect to the relevant legal spatial planning requirements for the 
development of the wind farm is considered important. 
 
Ordinance for Spatial Planning (Landsverordening Ruimtelijke Ontwikkeling (LRO), AB 
2006 no. 38)  
The ordinance gives the legislation framework for spatial planning on Aruba. The key 
regulation is the establishment of a Zoning Plan for Aruba, including all legal procedures 
involved. The Zoning Plan of Aruba –on the basis of article 4 of the ordinance- was drafted in 
2008 and was approved by the Governor of Aruba for a period of 10 years (Decree of May 7, 
2009). This zoning plan gives the main preferred spatial developments.  
 
Zoning Plan (Ruimtelijk OntwikkelingsPlan (ROP), april 2009) 
The Zoning Plan is an integral policy plan of the Aruba government, which in itself does not 
comprise binding provisions for the use of the space. It is intended to be used for drafting (a) 
zoning plan(s) with designations and regulations through the instrument of "Ruimtelijk 
Ontwikkelingplan met Voorschriften" (ROPV). The drafting of the zoning plans with binding 
regulations on ROPV level has not started yet. 
 
Figure 5.1 shows the zoning map of the Zoning Plan. Most relevant is that the entire 
northeastern coastline is assigned as conservation area ("Salt Spray1 Park"). This zone is 
almost entirely open with only a few historic buildings and touristic attractions. Maintaining 
and strengthening the nature values of this area is the key policy for this area, which will 
improve at the same time the quality of the attractions.  
 

 
1 The term "Salt spray" originates from wave action of sea water on the coast which is carried inland 
by the southwesterly trade winds 
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Reviewing the above information it can be stated that the status of the Salt Spray Park is 
somewhat ambiguous. On the one hand the Zoning Plan has assigned the area as 
conservation zone ("natuurgebied"). On the other hand, concrete and biding regulations have 
not yet been enacted. Moreover, the area has not been designated as nature reserve, 
equally like the Parke Nacional Arikok.  
 
Other relevant Zones 
Relevant is also that the residential area "Noord" has been designated as "urban area" of 
secondary order. The policy is to allow new residences only within the borders of the urban 
area. There are also residential areas of tertiary order ("woonkernen", like Seroe Pela), for 
which the policy is to maintain their identity and not to let them grow together. 
 
Ordinance on issuance of governmental parcels (Landsverordening uitgifte gronden) 
This ordinance regulates the issuance of governmental parcels. Main relevant aspect is the 
possibility of requesting additional conditions by the minister of Public Works. In many cases 
an environmental assessment is requested upon the issuing of the parcel. 
 
The issuance of parcels should “provide a contribution to the sustainable development and 
the improvement of the life of anyone living on Aruba”, says the Zoning Plan (quoting LB 
2003-no. 1: besluit II). 
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Fig. 3.1 Zoning map of the Zoning Plan  
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5.4 IFC Environmental, Health and Safety guidelines 
 
According to Principle 3 of the Equator Principles, the assessment must refer to the 
International Finance Corporation (IFC) Performance Standards. The IFC is an institution 
closely associated with the World Bank. 
 
The Environmental, Health, and Safety (EHS) Guidelines issued by the IFC are part of the 
technical reference documents with general and industry-specific examples of Good 
International Industry Practice (GIIP). The applicable standards for this wind farm project are 
the General Guidelines and the Wind Energy Guidelines. These guidelines are shortly 
described in the following section. 
 
5.4.1 Environmental, Health, and Safety (EHS) General Guidelines 
 
The General guidelines give performance standards on the following aspects: 
 
Environmental 
> Air Emissions and Ambient Air Quality 
> Energy Conservation 
> Wastewater and Ambient Water Quality 
> Water Conservation 
> Hazardous Materials Management 
> Waste Management 
> Noise 
> Contaminated Land 
 
Occupational Health and Safety 
> General Facility Design and Operation 
> Communication and Training 
> Physical Hazards 
> Chemical Hazards 
> Biological Hazards 
> Radiological Hazards 
> Personal Protective Equipment (PPE) 
> Special Hazard Environments 
> Monitoring 
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Community Health and Safety 
> Water Quality and Availability 
> Structural Safety of Project Infrastructure 
> Life and Fire Safety (L&FS) 
> Traffic Safety 
> Transport of Hazardous Materials 
> Disease Prevention 
> Emergency Preparedness and Response 
 
Construction and Decommissioning 
> Environment 
> Occupational Health & Safety 
> Community Health & Safety 
 
The most relevant environmental standard mentioned in the general guidelines is the 
standard for noise. In Table 5.1 the maximum allowed noise impacts are given. 
 
 
Table 5.1  Noise Level Guidelines 
 
 One Hour LAeq (dBA) 
Receptor Day 

07:00 - 22:00 
Night 
22:00 - 07:00 

Residential; institutional; 
Educational 

55 45 

Industrial; commercial 70 70 
 
The maximum allowed noise impact on residential receptors is 45 dB(A) during night time, 
according to the EHS General Guidelines. An equivalent, more modern standard Lden will be 
used for the noise assessment in this report. 
 
 
5.4.2 EHS Guidelines for Wind Turbines 
 
According to the EHS Guidelines for Wind Turbines, the environmental issues specific to the 
operation of wind energy projects and facilities include the following: 
> Visual impacts 
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> Noise 
> Species mortality or injury and disturbance 
> Light and illumination issues 
> Habitat alteration 
> Water quality 
 
Occupational health and safety hazards specific to wind energy facilities and activities 
primarily include the following: 
> Working at heights 
 
Community health and safety hazards specific to wind energy facilities primarily include the 
following: 
> Aircraft and marine navigation safety 
> Blade and ice throw 
> Electromagnetic interference and radiation 
> Public access 
 
 
5.5 Required Permits 
 
For the execution of this wind farm project the following permits are required (see table 5.2).  
 
Table 5.2  Overview of required Permits and Competent Authorities 
 
Permit Description Competent authority 
Nuisance Permit 
(Hindervergunning) 

Required for electricity generating 
installations 
Objections possible by stakeholders 

Ministerie van Justitie en 
Onderwijs - 
Directie Wetgeving en 
Juridische Zaken (DWJZ) 

Building Permit 
(Bouwvergunning) 

Drawings and construction of the 
wind turbines checked before 
issuing the permit. Permit can 
contain various restrictions and 
conditions 

Ministerie van Integratie, 
Infrastructuur en Milieu -
Dienst Openbare 
Werken (DOW) 

Construction/Digging 
Permit? 

?? ?? 
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6 BASELINE SITUATION 
 
6.1 Social situation 
 
The project area is part of the Salt Spray conservation area, a strip of land alongside the 
northern coastline with beaches, rock formations and a hilly hinterland. The landscape is 
rough with locally some overgrowth. The wider area is nearly undisturbed with a landscape 
consisting of hills with dense vegetation at the leeward side of the hills, catchment areas with 
ecological values, rock formations, trees, rare vegetation and the area inhibits various kinds 
of animals.  
 
There are no residential areas in the immediate vicinity2. The nearest residential area is 
Seroe Pelu, north of the Noord urban area, at a distance of 900 m. Second nearest is 
situated the Caya Mesavista resort near Tierra del Sol at a distance of about 1200 m. Other 
neighborhoods like Kurimiauw, Topaz and Safir lie at a distance of at least 1500 m (see 
Figure 6.1).  
 
The above mentioned residential areas mainly consist of villa type homes with a residential 
and partly touristic (vacation house rental) function. For economic, recreational and shopping 
activities the communities are predominantly oriented to the hotel and beach zone on the 
west coast. The north coast is scarcely visited by surfers and by tourists attracted by an 
undeveloped countryside and coastline. The coastline is rocky and has no beaches to offer. 
There is hardly any infrastructure -limited to a few footpaths and jeep tracks- or (beach) 
accommodation. 
 
 
 

 
2 The project name Urirama refers to a cove off the coast, which is a recommended (sport) fishing 
location. 
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Figure 6.1 Overview of residential areas near the project area, with Alto Vista in the 

south east map area. 
 
 
6.2 Electricity production Aruba 
 
W.E.B. Aruba N.V. produces electrical energy at the production site at Balashi (see Figure 
6.2). N. V. ELMAR is the sole provider of electricity on Aruba. 
 
WEB's conventional electricity production park consists of boilers and diesel engines, fueled 
by Heavy Fuel Oil (see Figure 6.3). Total installed capacity amounts to almost 200 MW 
(excluding backup gas turbine). Average demand is around 100 MW (WEB website).WEB is 
planning a fuel change from heavy fuel to natural gas and expansion with wind power 
capacity. Also waste to energy and solar power are on the agenda. 
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Figure 6.2  Production site W.E.B. Aruba N.V. 
 
 

 
 
Figure 6.3  WEB Production Park (source WEB) 
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6.3 Landscape 
 
Aruba has three main types of landscape in direct relation with the geological history:  
> the central hills 
> the weak rolling countryside  
> the limestone plateau.  
 
In the hilly middle section are the highest peaks of the island, including the 189 meter high 
Jamanota and the almost as high Arikok. This hilly central part of Aruba is almost entirely 
designated as park (Parke Nacional Arikok) under the conservation regulation. 
 
The weak rolling countryside forms the largest part of the surface of Aruba. The area is 
relatively flat with isolated hills, such as Jaburibari (90 m), Alto Vista (70 m), Hooiberg, Cero 
Biento and Cero Warawara. The weak rolling landscape is largely cleared and cultivated, 
which strongly determines the landscape. The original natural vegetation has been disturbed 
and is difficult to recognize in the landscape. 
 
The limestone plateau is mainly found in the southwestern part of Aruba, with a transition to 
coastal terraces to the north and the south. Along the north coast the limestone terrace is 
much narrower than on the south coast, and at some places is absent. The windward north 
coast is constantly subject to strong wave action on the rough rocky coast. The coast is 
frequently indented with large and small bays, which usually are an extension of dry valleys 
which only have run off from heavy rains. Some of these bays have a small sandy beach. 
This rough northern coast, where wind and salt water are dominant, lacks almost any 
vegetation (see Figure 6.4 for impression). 
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Figure 6.4 View in northwesterly direction of coastline near project area (source Google 

Earth) 
 
Another characteristic landscape element is represented by the saliñas of which some 
examples can be found near the project area, like Tiera del Sol. These are formed in low-
lying coastal areas which are not directly connected to the sea. The saliñas act as water 
storage of rainwater runoff. Spread over the whole year period the evaporation exceeds the 
fresh water influx, explaining the high salinity.  
 
 
6.4 Flora  
 
The main eco-type of the Salt Spray zone is the xeric scrubland. Xeric scrublands are 
characterized by plants with adaptations to the dry climate, which include small leaves to limit 
water loss, thorns to protect them from grazing animals, succulent leaves or stems, storage 
organs to store water, and long taproots to reach groundwater. Candelabra cactus are 
scattered across the landscape, along with thorny bushes. 
 
As a consequence of the dry climate in combination with the soil conditions and the 
continuous strain of salty winds the coastline is barren. The vegetation at the project site is 
very limited.  
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There is no local regulation in place indicating species which have to be protected.  
 
 
6.5 Fauna in general 
 
Wild life on Aruba is adapted to the natural circumstances, especially plants and water 
reservoirs. Reptiles like iguanas, lizards and snakes feel comfortable here. Rabbits like the 
cottontail rabbit thought to originate from Venezuela, are widely spread. Even bigger animals 
like wild donkeys and goats can survive in the wild. However, all these animals may be 
disturbed temporarily but will not be endangered by the wind farm project. 
 
The highest risks of the wind farm on wild life are for bats and birds. For this reason special 
investigations have been conducted on bats and birds on the island and the possible impact 
of the wind farm on these species. For the present situation of bats and birds is referred to 
chapter 8. 
 
 
6.6 Surface Water 
 
There is no surface water other than the sea that is present in the vicinity of the project site. 
Furthermore, no impact is expected on seawater. 
 
 
6.7 Soil and Groundwater 
 
The ground at the location of the wind farm mostly consists of limestone. There is no 
information available about the quality of the soil or the groundwater. Due to limited use of 
dangerous substances and careful handling of these, no impact from the project is expected 
on soil or groundwater. 
 
Although no surface water exists in the area of the wind farm, fresh water wells (pos) and 
pools (tanki) exist in this area. They are of great importance to the local flora and fauna. This 
water is not affected by the project either. 
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6.8 Background noise 
 
In order to be able to compare the natural noise levels with the noise levels from the wind 
farm, background noise levels have been established by Polytechnisch ingenieursbureau 
(Pib, 2012, see appendix II). 
 
At three representative positions with houses near to the wind farm, measurements of 
background noise levels were made, including wind measurements. The measurements 
were taken during the night in order to guarantee minimum levels. The wind speed varied 
between 2 and 6 m/s, which is very low for the regular circumstances. This guarantees also 
that the background levels are relatively low.  
 
The positions of the measurements are given in figure 6.5) 
 

 
 
Figure 6.5 Measuring points for background noise measurements 
 
The measurement results are presented in the following table: 
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Table 6.1 Overview of background measurements 
 
Maesuring point  L 95 in dB(A) Wind velocity in m/s 

1 41-45 2,9-5,5 
2 39-42 2,2-4,7 
3 39-46 2,2-4,0 

 
During more standard wind conditions of 8 m/s and more, the noise from the sea will cause 
the back ground noise level at the measuring points to increase to more than 45 dB(A).  
 
 
6.9 Cultural and Historical Elements 
 
An important cultural and historical element is situated at a distance of about 450 m of the 
southern part of the project area, the Alto Vista Chapel. The chapel was built in 1952 on the 
site of the original, and first, Catholic church built in Aruba in 1750 by a Spanish missionary, 
Domingo Antonio Silvestre. The yellow chapel is reached by a winding road lined with white 
crosses marking the stations of the cross. It is a special place for peace and contemplation, 
surrounded by the Aruban countryside (see Figure 6.6). 
 

 
Figure 6.6  Alto Vista Chapel 
 
The Alto Vista chapel is popular under tourists and local people. From the chapel location 
one has a broad view over the project area. The area is also popular for round trips with 
jeeps. 
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7 SOCIAL AND ECONOMIC IMPACTS 
 
7.1 Impacts Caused by Construction Activities 
 
Acces Road  
One of the first project activities will include constructing/rehabilitating access roads to the 
project site. The proposed infrastructure and transport route for heavy and special transport 
is shown in Figure 4.9. 
 
Traffic 
Transportation activities include approximately: 
> 750 concrete trips from the concrete factory to the project site 
> 40 special deep loader trips for the turbine parts from the harbor to the project site  
> 20 special transportation trips for the crane from the harbor to the project site 
> 15 transports of containers with rebar. 
 
For the transportation of the turbine parts, particularly the blades, temporary modifications to 
roundabouts, road crossings, and some areas of the access road may be required. This 
transportation will be executed under police guidance and roads will be blocked temporarily 
to ensure safe transportation. 
 
Transportation activities for this project will have a social impact because of the increased 
traffic on the roads, especially due to the road blocks of about 10 minutes for each of the 60 
special transport activities. In order to minimize this impact, an appropriate information 
campaign will be organized for the general public and governmental services that have 
concerns about this impact. These governmental services will include at least the local head 
of police, the public service department (Dienst Openbare Werken DOW), the spatial 
planning department (Directie Infrastructuur en Planning (DIP) and the environmental service 
(Inspectie voor Milieu, IVM). 
 
In order to minimize the impact an appropriate information campaign towards the general 
public and the governmental services concerned will be set up. 



74101509-PGR 12-7312 -48-  
 
 
 
7.2 Saving Fuels  
 
Based on information made available by the Vader Piet Beheer, the annual energy yield of 
the Urirama wind farm can be estimated at approximately 170 GWh on average over 20 
years. With this production an equivalent of about 40 metric ktons per year of fossil fuel 
(heavy fuel oil) use by WEB Aruba can be saved. This corresponds with a CO2 emission 
prevention of 130 ktons per year. 
 
 
7.3 Electricity Rates 
 
Wind power technology utilizes the wind resource to produce energy and is therefore a 
sustainable form of energy production. Since Aruba has proven to have a good wind climate, 
the Urirama wind farm is expected to perform very efficiently. The costs of wind power are 
not linked to the fluctuations of the oil price which means that the price of electricity 
generated by the wind farm will not change over time. This will have a stabilizing effect on 
the costs of electricity production. 
 
 
7.4 Employment 
 
The project is likely to create job opportunities for the different phases. The wind turbine 
sector is highly specialized and, therefore, requires skilled personnel that are trained in this 
field of expertise. Skilled labor may be imported if not available on Aruba. Some parts of the 
construction process, and road improvement will require local employment which will have a 
positive effect on employment. 
 
 
7.5 Impacts on Air Traffic 
 
The International airport of Reina Beatrix lies approximately 8 km south of the Urirama wind 
farm. To address all potential negative impact of the wind farm on the safety of the current 
and future air traffic, Vader Piet Beheer has consulted the Aviation department. The 
agreement letter is attached in appendix XI. 
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7.6 Impacts on Telecommunication Systems 
 
Electromagnetic interference with communication systems and television broadcast centers 
is a potential impact of a wind farm. The Urirama wind farm is not expected to cause 
interference since it is not located between senders and receivers of the telecommunication 
systems.  
 
A transmitter/receiver of the navy is located at a distance of more then 7 km from the wind 
farm. So it is expected that the wind farm will not have any influence on the functioning of 
that transmitter/receiver. 
 
 
7.7 Overview of Social Impacts 
 
In Table 7.1, an overview of all of the social and economic impacts is given. Each impact is 
specified as being either positive (+ or ++), negative (- or --) or equal (0). 
 
Table 7.1: Summary of the potential social and economic impacts of the proposed project 
 
 Construction Operation 
Social (+) Restoration of access road 

(-)  Increased traffic and possible 
congestion due to transport 
(-) Decreased access to site 
during transportation 

(+) maintaining access road in good 
condition 

Economic (+) Local workforce required (++) Considerable saving of WEB's 
total fuel use 

(+) Four technicians will be 
employed 
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8 IMPACT ON NATURE 
 
8.1 Impacts on Flora 
 
Impacts Caused by Construction of Wind Farm 
 
The following surfaces will have to be cleared from vegetation: 
> footprints and (crane) platforms of the ten turbines 
> access road alongside the wind turbines 
> access road to the wind farm  
 
The vegetation at the project site is scarce to virtually non existent (see Figure 8.1). Clearing 
of vegetation might be necessary for foundations, roads and cable routes. 
 

 
 
Figure 8.1 Impression of the vegetation at the project site (from position Turbine No.8 

looking west) 
 
In the case of widening the road alongside the wind turbines, some trees, bushes or cacti 
may need to be removed. This will be done with consent of the appropriate governmental 
departments. The overall impact on the vegetation is considered to be minimal as only a very 
small fraction of the area is stirred. In the case of any removal of columnar cacti, it is possible 
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to replant them horizontally on other sites because the cacti will easily re-sprout. More 
(general information on flora of Aruba is provided in appendixIV. 
 
Impacts Caused by Operation of New Wind Farm 
 
The operation of the new wind farm will not have any direct impact on local vegetation.  
 
 
8.2 Impacts on Birds 
 
A special report on the impact of the wind farm on birds has been drafted by a bird expert of 
bureau Waardenburg and can be found in appendix VI (Waardenburg, 2012). 
 
The assessment on birds is based on general knowledge on bird (movements) and wind 
farms, and the site visit in March 2012. The visit cannot be regarded as a thorough research 
but in combination with general knowledge on bird presence and movements, an 
assessment according to the Equator Principles can be made.  
 
It is clear that local bird densities around the proposed wind farm area are extremely low. 
Daily bird movements are, apart from some incidents, lacking. The area has been visited in 
March, a period with wintering birds still present as well as local breeding birds. It is unlikely 
that during other parts of the year the situation is substantially different in bird numbers and 
movements. The habitat is almost without vegetation due to salt spray and strong onshore 
winds. Cliffs that can be used for gliding or thermals are lacking. During the time of the visit 
the wetlands had relatively high water levels so were optimal for birds. No regional or global 
birds species with a conservation concern occur within the wind farm area. The only species 
categorised as “near threatened” is the Caribbean coot, which occurs on wetlands such as 
Tierra del Sol and Bubali all at large distances from the wind farm area. This species does 
not perform regular (nocturnal) flights over terrestrial habitat. Endemic (sub)species like 
Aruba burrowing owl Athene cunicularia arubensis and Aruba brown-throated parakeet 
Aratinga pertinax arubensis, do not occur within the proposed wind farm area or its 
surroundings.  
 
On one evening heron departure from the Tierra del Sol wetland had been recorded. The 
migration of these herons (departure) was not northwards as expected beforehand, but 
westwards. Probably the birds head for the Venezuelan coast or stopovers in Central 
America. But anyway as expected based on the likely origin of wintering birds (north 
America), not in the direction of the wind farm area (east to southeast). The arrival migration 
of ducks at Tierra del Sol wetlands from the east has been observed in autumn by G. 



74101509-PGR 12-7312 -52-  
 
 
 
Peterson. As breeding ranges are to the north, west and east, arrival will not be restricted to 
the eastern part of the island. Migrant warblers and other birds (shorebirds, cuckoos) will be 
comparable as the breeding ranges of these species are to the north and migration follows a 
broad front, the arrival will be widespread from northern directions. In general densities of 
warblers and shorebirds are low on the island, restricted to a few spots such as the 
temporary ponds on the western and southern part of the island (shorebirds) and mangrove 
forests or scrubs e.g. near Spanish Lagoon or Arikok National Park in the south. This will all 
lead to broad front arrival and dispersal to the west or southern part of the island. 
 
The following effects are relevant for this project: disturbance (on resting or feeding birds), 
barrier effects (flying birds) or collision risks.  
 
Disturbance 
As bird densities around the wind farm area are almost zero, disturbance of local feeding or 
resting or breeding birds is absent. Areas with higher densities are situated more than 1,000 
m from the wind farm (e.g. Tierra Del Sol wetland complex) or hold very low bird numbers, 
e.g. the ponds near Boroncana. The effects at sites slightly more to the south will be 
comparable. Disturbance effects will be minimal to zero. To the north (close to Tierra del Sol 
plains) minor disturbance effects might be present if the turbines would be situated close to 
the wetland, such as the beach near Druif.  
 
Barrier effect 
Hardly any local bird movements around the wind farm occur and the wind farm length is 
restricted giving the few passing birds enough space to reach their preferred areas. So 
individual birds might need to change their routes, but according to the definition, a barrier 
effect of the wind farm (meaning that birds cannot reach their preferred areas) is for local 
birds absent. For birds on season migration the wind farm is no barrier due to its restricted 
size and the absence of corridor migration (routes) or a spot essential for migration like a 
thermal soaring area. The site is within a broad front migration route and has no cliffs or 
other specific soaring options. So for birds on seasonal migration the barrier effect is also 
zero. For sites more to the south barrier effects for local birds and seasonal migration will be 
comparable (absent). More to the north minor effects might be possible if turbines would be 
situated near Druif as the beach and plains area might be used by shorebirds moving to and 
from the Tierra del Sol wetland.  
 
Collision risks 
As local bird movements around the wind farm are almost absent, collisions of local birds will 
be highly incidental. The wetlands and ponds are situated at relatively large distances and 
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the wind farm takes no position between these wetlands and roosts or other feeding areas. 
During seasonal migration (spring and autumn) birds might pass the wind farm area. Since 
the breeding ranges are to the north (-east and –west), the migrants will arrive from all these 
directions and on a broad front. However passage through the proposed wind farm area 
must be relatively small as arrival habitats are lacking. Spring departure in the direction of the 
wind farm is highly unlikely as birds seldom depart against the wind. Given these 
considerations, it cannot be excluded that small numbers might pass the wind farm area and 
this might lead to a few collisions on a yearly basis. The wind farm will be based in a relative 
dark area (minor background light). This will mainly be the case for migrants with large flyway 
populations such as blue-winged teal Anas discors and warblers. In areas with high local bird 
numbers and intense seasonal migration an average numbers of victims per year can vary 
between 4 and 58 birds per turbine per year. In such occasions light circumstances may be 
comparable but weather conditions can be worse as on Aruba situations with poor visibility 
are absent. So in the case of Aruba, local bird numbers are almost zero and numbers of 
migrants are much lower so for the entire proposed wind farm (10 turbines), the average 
number of collision victims will not exceed a several individuals on a yearly basis. As no 
regional, or global threatened birds species live or fly near the wind farm area, there is no 
risk for impacts on endangered species whatsoever. So the total effects of collision risks are 
categorised as minimal with at maximum a few collision victims per turbine on a yearly basis 
of species with large flyway populations. So effects on population size of these species are 
also absent. 
 
The effects of a wind farm situated a few hundred meters to the north or south is qualitatively 
assessed. In this case it is assumed the wind farm is situated close to the seashore in all 
hypothetical situations. For a site located a bit more to the south the assessment is the 
same: minor risks for seasonal migration with low numbers of collision. For a site more 
northwards the collision numbers are expected to be low, but a bit higher than at the 
proposed Urirama site. This is caused by the fact that more north, there is an exchange of 
local birds, such as killdeer Charadrius vociferus, between the wetland and the plains near 
Druif. 
 
Due to the low densities of birds and the absence of endangered species or species 
important for Aruba, disturbance of birds during the construction phase can be regarded as 
minimal. 
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8.3 Impacts on Bats 
 
Also a special investigation on the impact of the wind farms on bats has been drafted by a 
bat expert from the Venezuelan Institute for scientific investigations in Caracas. This expert 
conducted earlier investigations on bats at Aruba. 
 
The bat survey had three main goals: (1) to determine if bats actively use the area where the 
new wind park will be constructed, (2) to identify the species of bats foraging in the area and 
their relative abundances there, and (3) to infer the potential impact of the new wind farm on 
the survival of bats at Urirama. The fieldwork was conducted between April 13th and April 18th 
of 2012. Two methodological approaches were used to detect bat activity in the study area: 
bat captures using mist nets and detection of bat calls using an ultrasound detector. Based 
on the results obtained, and understanding that they are representative of the conditions of 
the area during a specific time window during the year characterized by particular ecological 
and environmental circumstances, it was concluded that the wind farm area at Urirama, in 
general terms, is not a suitable habitat that could be particularly attractive to bats of any of 
the species present on the island, and therefore, a wind farm in this area should be 
considered safe to the bat populations inhabiting this and the surrounding zones. As the field 
work took place in a period of high wind speeds in April, it was not possible to assess periods 
of low wind speeds, when potentially more bats could be flying in the study area. Shall bat 
fatalities occur in the wind farm facility at Urirama at wind speeds lower than 6 m/s, Vader 
Piet Beheer is prepared to stop the turbines temporarily. Taking this into account, a low risk 
for bats during the whole year is guaranteed.  
 
Further to this, it is important to follow a general recommendation concerning the monitoring 
of potential bat fatalities associated with the wind farm at Urirama. As soon as the wind farm 
starts its operations, a monitoring program should be implemented to determine if bat 
fatalities could occur during those months of the year when the wind speed decreases in 
Aruba (September-November). Based on the results of that monitoring program, the 
company operating the wind farm at Urirama will have the possibility to implement (if needed) 
mitigating actions to reduce bat fatalities, one of them being the temporal curtailment of 
operations during occurrence of low wind speeds. 
 
As nearly no bats are present in the area, the disturbance of bats during construction can not 
be but very small. 
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8.4 Impacts on other fauna elements 
 
As long as the groundwater is not contaminated by leakage of chemicals and oil from the 
wind turbines, or during deconstruction and construction, the effect on the groundwater fauna 
will be negligible. 
 
8.5 Overview Impacts on Nature 
 
In Table 8.1, an overview of all of the impacts on nature is given. Each impact is specified as 
being either positive (+ or ++), negative (- ), small negative (0/-) or neutral (0). 
 
Table 8.1: Summary of the potential impacts on nature of the proposed project 
 Construction Operation 
Flora (-) Limited removal of 

vegetation 
(0) 

Birds (0/-) Disturbance of small 
numbers of birds 
 

(0/-) Disturbance of small numbers of birds 
(0) Barrier effect near to zero 
(0/-) Collision risk for small numbers of 
birds 

Bats (0/-) Disturbance of small 
numbers of bats 

(0/-) Small impact on small numbers of 
bats. Nectar feeding bats fly below the 
tips. Small impact on insect feeding bats to 
be monitored and (if needed) mitigated. 

Other fauna (0) (0) Attention must be paid to handling of 
waste oil, with respect to groundwater to 
protect crustacean fauna 
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9 ENVIRONMENTAL IMPACTS 
 
9.1 Impacts on the Landscape 
 
9.1.1 Impacts Caused by Construction Activities 
 
The visual impact of construction activities is temporary and is primarily caused by: 
> Increased traffic 
> Presence of heavy equipment at the construction site 
> Presence of laborers at the construction site 
> Presence of construction material and waste at the construction site. 
 
 

 
Figure 9.1  Construction of a Vestas V90 wind turbine 
 
 
9.1.2 Impacts Caused by Operation of Wind Farm 
 
An overview of the permanent visual impacts is given in the following paragraphs in which 
the visual impact of the wind farm is explained. 
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From three points of view (see figure 9.2) a realistic visualization of the appearance of the 
wind farm is given in figures 9.3 to 9.5. This gives an idea of the visual impact the wind farm 
will have from different perspectives.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.2  Project site and photo points  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.3: Visualization of wind farm at Point A (Alto Vista Chapel) 
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Figure 9.4  Visualization of wind farm at Point B (Seroe Pela) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.4  Visualization of wind farm at Point C (Tierra del Sol) 
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The color of the wind turbines will be broken white. This color was also used for the turbines 
of the first wind farm of Vader Piet Beheer. The color is generally appreciated as rather 
neutral. 
 
 
9.2 Impacts on Surface Water 
 
No impacts are expected on surface water during the different phases of the project. 
 
 
9.3 Impacts on Soil and Groundwater 
 
The possible impact of the project on groundwater is limited to erosion and oil leakage from 
vehicles and generators. 
 
Erosion 
During the construction phase of the project, a landslide may occur causing the shifting of 
soil and stones. In principle, this debris will be reused immediately. 
 
In the event of construction during heavy rains, loose soil may be washed away. The worst 
effect this could have is if the soil is washed into the sea or other body of water. The wind 
farm and the planned cable route are relatively far from the sea, reducing the risk associated 
with surface run-off. 
 
Oil leakage 
During the construction of the wind farm, heavy vehicles and generators will be used so there 
will be a risk of small oil spills. However, this will not have a significant impact on soil or 
groundwater. During the operation of the wind farm, drip trays, etc. will be used for any 
activities involving the handling of oil so the risk of soil and groundwater pollution will be 
minimized. 
 
 
9.4 Effects on Climate Change 
 
The wind farm will produce electricity (on average 170 GWh annually) without any release of 
greenhouse gas emissions such as CO2. This production will replace the electricity which is 
produced by WEB using heavy fuel oil. For every GWh conventional electricity to be reduced, 
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a reduction of CO2 emissions is achieved. Therefore, the wind farm will achieve a CO2 
reduction of 130.0003 metric tons of CO2 per year. 
 
 
9.5 Impacts on Ambient Air Quality 
 
9.5.1 Impacts Caused by Construction of Wind Farm 
 
During construction of the new wind farm the main impact on air quality will be dust caused 
by various digging activities.  
 
In addition to the dust, exhaust gases from various types of transportation vehicles and 
operational machines will have some local effect on air quality. This impact is very slight and 
only temporary (during construction). 
 
 
9.5.2 Impacts Caused by Operation of Wind Farm 
 
Similar to the impact on climate change, the impact on ambient air quality is positive since 
the operation of the wind farm reduces the need for conventional energy production.  
 
Table 9.1 Overview of prevented emission (metric tons) of pollutants due to new wind 

farm (t/y) 
 
 SO2 NOx 
Prevented emissions due to 
Urirama wind farm 

2100 1500 

 
 
9.6 Noise impact 
 
9.6.1 Impacts Caused by Construction of Wind Farm 
 
The description of noise impacts is based on a characteristic work site situation at the 
building site. This situation represents high noise generation on a remote site and will be 
present for a limited amount of time. During construction of the wind farm, different phases 
can be distinguished. 
                                                 
3 Estimated associated fuel consumption of 1,7 PJ. With a specific emission of 74 kg CO2/GJ, the 
prevented emission is 130.000 ton CO2. 
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As a characteristic work situation, the following conservative conditions are assumed with 
respect to time and source values: 
> Construction work only during the day (12 hours) 
> 1 shovel (Lw4 = 106 dB(A)), during 12 hours in operation (or 2 shovels for 6 hours each, 

etc.) 
> 1 hydraulic crane / excavator (Lw = 109 dB(A)) during 8 hours in operation 
> 1 demolition hammer (L2 = 114 dB(A)) during 6 hours in operation 
> 1 concrete mixer (Lw = 111dB(A)) during 2 hours in operation 
 
According to the local noise standard indicated in a Netherlands Antilles study (Mina-Vomil-
Werkgroep Milieunormen Nederlandse Antillen, 2007), the noise impact on residential homes 
outside the urban area with low traffic is permitted to be a maximum of 50 dB(A) during the 
day.  
 
For a work situation as described above, the noise impact level of 50 dB(A) will be at a 
distance of about 410 m from the work location (turbine location). The closest house at Seroe 
Pelu, is at a distance of about 900 m from the wind farm. The noise level LAeq will be less 
than 43 dB(A) This means that, during the construction phase, the standard of a maximum 
allowed noise level at a noise sensitive object of 50 dB(A) during the day will be met. 
 
 
9.6.2 Impacts Caused by Operation of Wind Farm 
 
The noise impact of the wind farm in operation is assessed against the standards which have 
been laid down in EU Directive 2002/49/EC and which since 1 January 2011 are also applied 
in the Netherlands. The regulation has two standards: 
1. Lden; the annual average noise level as a result of a wind turbine or wind farm at nearby 

residences may not exceed 47 dB 
2. Lnight; the annual average noise level as a result of a wind turbine or wind farm during the 

night period may not exceed 41 dB.  
 
The advantage of use of an annual average value is the averaging of the weather conditions. 
The ambient noise of a wind turbine is dependent on the wind speed (at higher elevations), 
and the wind direction. In addition, the perception of sound by human beings is also 
dependent on the environmental noise which is partly dependent also on the wind speed at 
low altitude.  
 

 
4 Lw sound power level 
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The limits of 47 and 41 dB respectively for Lden and Lnight are based on the dose-effect 
relation. The limit is associated with the limits of other sound sources, such as road traffic. 
The limit is a tradeoff between space for a sound source and reducing nuisance for local 
residents. 
 
In practice the standard for Lnight is met, when the standard for Lden is met. So the calculated 
noise levels will be assessed against the Lden standard only. 
 
The calculated noise levels are presented in figure 9.1. These are based on the noise level 
data from Vestas and the noise model Windfarmer. Details of the calculations can be found 
in appendix III. 
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Figure 9.1  Calculated noise levels. 
 
For the dwelling areas table 9.2 gives a summary of the noise levels 
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Table 9.2 Summary of noise measurements and calculations 
 
Point 
(see figure 6.5) 

Distance to 
wind farm 

Background 
noise (dBA) 

Calculated noise level 
Lden in dB(A)5

1 830 40-42 42 
2 820 38-40 38 
3 980 39-43 36 
 
 
The results show that the calculated noise levels are comparable to the background levels. 
This would mean that under these circumstances the wind turbines will be audible only 
slightly. However it should be noted that the noise levels have been calculated at high wind 
velocities and the background levels have been measured at low wind velocities. In practice 
for the most of the time the noise levels of wind turbines will be lower than the back ground 
noise and will not be audible for most of the time.  
 
Comparing the calculated noise levels with the noise standard for Lden of 47 dB(A), one can 
conclude that even at the most sensitive point 1 (Seroe Pela) the calculated level is 5 dB(A) 
below the standard. 
 
 
9.7 Shadow flicker and blade glint 
 
Shadow flicker occurs when the sun passes behind the wind turbine and casts a shadow. As 
the rotor blades rotate, shadows pass over the same point causing an effect called shadow 
flicker. Shadow flicker may become a problem when these shadows overcast houses. 
 
In the case of the Urirama wind farm, the nearest homes are located in Seroe Pela which lies 
west of the wind farm, at an east to west distance of about 850 m. The sun will be in the east 
in the early morning, casting shadows to the west. In order to cast a shadow 850 meter from 
the foundation, the sun must be lower than 8 degrees in the sky. Only during the first half 
hour before sunrise is this the case. Due to its very low position, the sun light is strongly 
scattered by the sky and the clouds, causing shadows to be very dull. The impact of this 
effect will be very limited, if it ever occurs. 
 

                                                 
5 The real average levels are 2 dB(A) lower 
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Similar to shadow flicker, blade or tower glint occurs when the sun strikes a rotor blade or the 
tower at a particular orientation. Blade glint is prevented by applying a non-reflective coating 
on the blades. 
 
Illumination 
At the existing wind farm no illumination is used and for the new wind farm no illumination will 
be used either. The existing turbines have red marking lights on the nacelle and so will the 
new turbines. This is not a dominant light source and inevitable since it is a requirement of 
the airport authorities. 
 
 
9.8 Impacts on Cultural and Historical Elements 
 
The only cultural and historic element in the neighborhood of the project site is the Alto Vista 
Chapel. This monument will not be affected by the wind farm but the perception might be 
influenced indirectly. The distance to the nearest turbine is 500 m. So the southernmost 
turbines will be clearly visible from outside the Chapel (see also Figure 9.3). The wind farm 
will disturb the natural environment of the chapel. It is likely that this will change the 
perception of the Chapel by visitors. The function of the Chapel is a mix of rest, 
contemplation and tourism. After a period of habituation the impact of the wind farm on these 
functions is expected to be moderate.  
 
At the project site itself no cultural heritage of any importance is present, thus no impact can 
be expected. 
 
In the area no valuable archeological traces have been found as far as known. Archeological 
findings are (generally speaking) unlikely there since the area is relatively unsuitable for 
living and working. 
 
 
9.9 Impact on Waste 
 
9.9.1 Waste from Construction of Wind Farm 
 
The waste streams will, as much as possible, be reused on site or offered for reuse 
elsewhere. The following waste streams will be reused: 
> Ground soil from digging the foundation holes will be reused on site to level the crane 

platform 
> Wood used for transporting the turbine parts will be offered to the general public. 
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The remaining waste streams that will not be reused, will be disposed of at the landfill. These 
are: 
> Removed vegetation (as far as not replanted) 
> All kinds of packing material. 
 
9.9.2 Waste from Operation of Wind Farm 
 
The operation of the wind turbines does not produce a significant amount of waste. The wind 
turbines are equipped with a direct connection between the rotor (blades) and the generator. 
The wind turbines are equipped with a gearbox which will need an oil change and, 
consequently, there will be a waste flow from used oil. These waste flows will be disposed of 
in an appropriate way through the reuse of it. 
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9.10 Overview of impacts on the Environment 
 
In Table 9.2, an overview of all the environmental impacts is given. Each impact is specified 
as being either positive (+ or ++), negative (- or --) or neutral (0). 
 
 
Table 9.2: Summary of the potential environmental impacts of the proposed project 
 Construction Operation 
Landscape (-) Visual of crane and 

working activity 
(--) Significant visual impact 

Surface water (0) (0) 
Soil and Ground water (0) Attention must be paid to 

handling of waste oil 
(0) Attention must be paid to 
handling of waste oil 

Climate change (-) Slight emission of CO2 by 
traffic and equipment  

(++) Reduction of a significant 
amount of CO2 per year 

Air quality (-) Slight emission of gases 
by traffic and equipment  

(++) Significant reduction of 
pollutants from electricity 
generation with diesel engines 

Noise (-) Some noise during day, 
but within standard and 
limited in time 

(0/-) Some noise impact, but 
substantial below standard 

Shadow flicker  (0) No shadow will reach homes 
Waste (-) As much waste streams 

as possible will be reused 
(0) Hardly any waste will be 
produced; only some waste oil 
which will be captured and 
processed 

 



74101509-PGR 12-7312 -68-  
 
 
 
 
10 HEALTH AND SAFETY 
 
 
10.1 Safety Requirements 
 
IEC61400-1 Standard 
The Vestas V112 wind turbine complies with the safety requirements stated in the 
international standard on wind turbines, IEC61400-1 standard. This international standard 
deals with safety philosophy, quality assurance and engineering integrity. It also specifies 
requirements for the safety of Wind Turbine Generator Systems, including design, 
installation, maintenance, and operation under specified environmental conditions. Its 
purpose is to provide the appropriate level of protection against damage from all hazards of 
these systems during their planned lifetime. This standard concerns all subsystems of the 
turbine such as control and protection mechanisms, internal electrical systems, mechanical 
systems, support structures, foundations and the electrical interconnection equipment. 
 
Building Permit 
The department for building permits of the governmental service, DOW, will judge the 
construction and infrastructure based on safety aspects. Only after a positive judgment a 
permit will be issued. 
 
 
10.2 Community Health and Safety 
 
Aruba has not established laws on the external safety of developments and installations. In 
the Netherlands, a compendium for wind turbines based on the principles of the general 
safety decrees has been published titled, Compendium on Risk Zoning of Wind Turbines 
(Handboek Risicozonering Windturbines, H. Braam et. al, 2005). This compendium describes 
the community risks involved in the operation of wind turbines. 
 
The principle for the safety decisions mentioned above is that the risk that occurs mainly 
towards sensitive and less sensitive objects due to the risk source is tested against the risk 
standard. A risk analysis is required to measure this risk. The central question for a risk 
analysis is twofold: Is the presence of the device a significant risk to nearby objects and 
activities and, if so, is the sum of this risk and the existing risk lower than the valid criteria? 
 
Since the aspect of community health and safety has been studied extensively world wide, 
for this assessment no detailed risk analysis will be conducted. The risks to public safety will 
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be considered and described based only on the main aspects described in literature. 
Buildings will mainly be considered as being sensitive or less sensitive objects. Roads will 
not be considered as sensitive or less sensitive objects. 
 
10.2.1 Impacts Caused by Construction of Wind Farm 
 
The major risk of a potential disaster occurring during the construction of the wind turbines is 
the collapse of one of the cranes or turbine towers. The maximum height of the crane or 
turbine is approximately 100 meters. There are no risk sensitive objects (residences) within a 
100-meter radius of the base of the wind turbines, thus concluding that there are no 
significant risks to public safety. 
 
In order to prevent any hazard to the general public the working area will be closed to the 
general public and will be guarded. 
 
Another significant impact on community safety during construction of the new wind farm is 
heavy transport to and from the work site. The risk to safety will be mitigated as much as 
possible by using only well known transport companies with adequate trucks for required 
transport. Special transport of the turbine parts to the project location will involve police 
guidance to prevent any risk to the general public. 
 
10.2.2 Noise Impact of wind turbines 
 
Compared to noise from other sources, like traffic, the noise from wind turbines is slightly 
more annoying (RIVM, 2008). People that are able to see the wind turbines express more 
nuisance than people that do not see the turbines at the same noise levels.  
 
At outdoor levels above 45 dB(A)6 sleep disturbance can take place. Conservatively 
calculated the maximum noise levels at houses nearby the Urirama wind farm are 40 dB(A) 
or less (see table 9.2). This is too low to cause sleep disturbance in general. 
 
Another issue that is sometimes raised is that of low frequency noise. In (RIVM, 2008) is 
concluded that no scientific proof has been provided for the impact of low frequency noise 
from wind turbines. However, sometimes, low frequency variations of the noise level do 
occur. When the noise is assessed as "zooming" or "swishing" the nuisance was deemed 
relatively high. The British Wind Energy Association has stated that low frequency noise is 
generated only at wind turbines with the blades located downwind of the turbine tower. The 

 
6 This level is deemed equivalent with 30 dB(A) inside. 
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Vestas V112 has the blades upwind of the tower, so no low frequency noise is to be 
expected at the Urirama project. 
 
10.2.3 Safety Impacts Caused by Operation of Wind Farm 
 
Potential accidents during the operation of the wind farm will be described in this section. For 
each potential accident, a short description is outlined on the measures that will be taken 
during the design and construction process in order to limit the occurrence of an incident. 
 
Further elaboration of potential incidents and how to manage a disaster, should it occur, will 
be described in a Disaster Plan. The Disaster Plan will be ready prior to the start of 
construction activities. 
 
The following disasters could possibly occur at the wind farm: 
> Breaking off of small parts due to a storm (or wear) 
> Breaking off of blades as a result of lightning or storm 
> Collapse of the tower 
> Fire in the turbine or transformer station 
 
The major cause of the potential occurrence of a disaster at the wind farm is a storm or 
hurricane. Hurricanes have never hit Aruba. The turbines have been designed to withstand 
Hurricane class 4.  
 
Breaking Off of Small Parts 
Breaking off of small parts can mainly be caused by wear or corrosion. This risk will be 
mitigated with proper maintenance of the turbines by an assigned team of well trained 
maintenance technicians. Also regular maintenance inspections will be performed for parts 
that can possibly break off. 
 
Breaking Off of Blade 
Storm, lighting or rampant operation of the generator and rotor can cause a blade to break 
off. During a storm with a wind velocity above 25 m/s, the rotor will be completely stopped by 
the air brake (full blade pitch control by three separate hydraulic pitch cylinders). When 
lighting strikes a blade, there is a risk of the blade tearing and breaking into pieces. For this 
project, all blades are equipped with an integrated lighting protection system in order to 
prevent this from occurring. 
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Collapse of the tower 
Extreme high wind speeds will result in excessive forces on tower and foundation. Due to 
these forces a slight chance will arise on collapsing of the tower. According to Braam et al 
(2005), the risk of collapsing of the tower is 6 times less than the risk of breaking off of a 
blade. These figures are based on historical failure information of Danish, German and Dutch 
wind farms. No statistical information is available on the most recent types of wind turbines. 
According to Braam et al it is expected that the new generation of wind turbines is safer than 
the predecessors, but no proof is available. 
 
Fire 
The risk of a fire occurring in the turbines is very small. However, if a fire does occur in one 
of the turbines under unexpected circumstances, damage will primarily occur to the 
electronic control system. Depending on where the fire is located, the turbine will still be able 
to turn by the force of the wind but it will not produce any electricity. The other unaffected 
wind turbines will be able to remain in operation. 
 
In the wind turbines no automatic fire extinguishers are present, but there are smoke 
detectors. In the case of smoke detection, the turbine can remotely be switched off and the 
fire brigade can be alerted. Since it is not advisable to enter the wind turbine in the case of 
fire, the fire can only be extinguished from the outside. 
 
 
10.3 Occupational Health and Safety 
 
The protection of the health and safety of workers is regulated in the National Safety 
Ordinance. This ordinance stipulates measures that must be taken with respect to prevention 
of accidents, fire prevention and working circumstances. Before the start of the construction 
phase, a construction plan must be submitted to the responsible department, which is the 
Safety Inspection Department. 
 
Hoisting equipment must be properly chosen and maintained, while hoist operators must be 
properly trained. The Safety Inspection Department will review and verify these items and 
issue a certificate of compliance upon approval. The manufacturer of the wind turbines, 
Vestas, will be the main contractor for the construction of the wind farm. 
 
According to the policy of Vestas (Vestas, 2007), its employees are considered to be its most 
important resource for achieving its stated goals and give the highest priority to safety during 
the performance of individual tasks, whether or not these tasks may have to do with the 
development, sale, production, installation or servicing of wind turbines. 
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The Vestas policy states a.o.: 
> To give the highest priority to safety 
> To achieve continuous improvements in the fields of the environment and occupational 

health and safety 
 
Vestas implements this policy by: 
> Maintaining a certifiable management system in accordance with ISO 14001 and OHSAS 

18001 
> Communicating knowledge about the environment, occupational health and safety and 

improvement of health of the employees and other stakeholders 
 
For maintenance during the operation of the wind farm, a staff of four local technicians will be 
trained, also on safety aspects and working at considerable heights. 
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11 MITIGATION MEASURES 
 
11.1 Mitigation Measures for Traffic 
 
Information to general public 
Since a lot of traffic is involved in the project during construction it is strongly recommended 
as a mitigating measure to inform the general public as much as possible about the expected 
traffic congestion due to special transports. This information must include: 
 
For Special Transport 
> The date and time of the special transport 
> The route of the special transport 
> The roads that will be blocked 
> Alternative routes for the general public. 
 
For Heavy Transport 
> Indication of amount of transportation per day 
> Period (in days) of transportation 
> Route of transportation. 
 
 
11.2 Mitigation Measures for Flora and Fauna  
 
Modify road and positioning of beam to presence of important flora elements  
 
In the surroundings of the wind farm, some important flora elements have been assessed 
which include cacti. In order to preserve as much of these important flora elements as 
possible, it is advised to avoid these plants when scheduling roads, cables and turbine 
location. The valuable plants should be marked before construction starts. 
The road can have some bends in order to pass around important flora elements. Also, the 
beam can be positioned in a way that minimizes the destruction these flora elements. 
 
Replanting of Cacti 
Cacti that had to be removed during the construction activities should be replanted on 
suitable locations. In particular, the columnar cacti can easily be replanted. Replanting 
involves placing the cactus on the ground which will subsequently grow roots and new 
shoots. In order to make this possible, the columnar cacti that are removed must be collected 
and carefully saved for replanting. 
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Leaving roots of the Wabi 
The wabi is a fast-growing bush. If its roots are intact, the bush will grow again. If it is 
necessary to cut wabi, it is advised to cut the plants on ground level and not remove the 
roots so that it can sprout again. 
 
 
11.3 Mitigations measures for bats 
 
Based on the bat investigation it is expected that no mitigation measures will be needed. An 
additional bat survey will be held in the period September-November once the wind farm is 
operational to verify that also in that period with low (< 6 m/s) wind speeds no substantial 
amounts of bats are present. Should by accident this prove not to be true, Vader Piet Beheer 
will limit the operations of the wind farm then during these low wind velocity periods to avoid 
bat victims. 
 
 
11.4 Mitigation measures for birds 
 
The bird investigations report concludes that no mitigation measures to protect birds are 
needed.  
 
 
11.5 Mitigation Measures for Soil and Groundwater 
 
During construction of the wind farm, leakage of oil onto the ground must be prevented. The 
use of leak collection trays must be encouraged. Also, during operation of the wind farm, 
changing oil in the gear box should be done carefully and should be instructed to the 
operators including preventive and corrective measures. 
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11.6 Mitigation Measures for Waste 
 
Offering Wood Waste 
During the construction of the wind farm, large amounts of wood from packaging will be 
accumulated. This wood waste will be offered for free to companies and private persons who 
can use it. This will help to reduce the amount of waste. 
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12 ACTION PLAN AND MANAGEMENT SYSTEM 
 
12.1 Action Plan 
 
The identified mitigation and compensation measures, as described in chapter 11, are 
summarized, prioritized and planned in an Action Plan (see appendix V for the Action Plan). 
 
The Action Plan includes the following information for each measure: 
> Description of the actions needed to implement the various types of mitigation measures 

or corrective actions 
> Timeline of the implementation process of measures 
 
 
12.2 Management System 
 
12.2.1 Management program 
 
According to Performance Standard 1 of the IFC performance standards, a management 
program must be established for mitigation and performance improvement measures and 
actions are to be formulated which address the identified social and environmental risks and 
impacts. 
 
The only risks and impacts that are identified and relevant to management are: 
> Impact of the turbines on bats 
> Handling of oil during oil change of gearbox. 
 
12.2.2 Training 
 
The service and maintenance team is qualified to carry out the regular service jobs on the 
turbines. In addition, the team members are trained, certified and capable to perform work on 
the high voltage electrical system according to European standards (ISO certificate). The 
field crew reports to the operations manager but is able to have direct contact with senior 
management if necessary. 
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12.2.3 Monitoring  
 
Monitoring plan bats 
 
In line with the report on bats Vader Piet Beheer will after construction conduct a bat survey 
in the period September-November to confirm that also in that period no big numbers of bats 
are present. In the unlikely event that this is not confirmed, appropriate measures will be 
taken. 
 
Monitoring of noise impact 
Noise level measurements will be executed, not later than 3 months after start up of the wind 
farm. These measurements have to be executed according to Handleiding meten en rekenen 
industrielawaai 1999 (VROM, 1999) and the standard IEC 61400-II ‘wind turbine generator 
systems part II: Acoustic noise measurements techniques’. The measurements will 
especially verify the calculated noise levels near residential areas. 
 
Technical monitoring 
The monitoring plan also implies monitoring of: 
> Wind velocity and direction by Vader Piet Beheer and Vestas for maintenance and 

generation purpose 
> Electricity generation by Vader Piet Beheer and WEB for billing purposes 
> Condition of cables on a regular base. 
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13 GAPS IN KNOWLEDGE  
 
Behavior of insect-feeding bats 
Hardly any knowledge about the flying height during foraging of insect feeding bats is known. 
As these bats have not been found, this gap is not essential in assessing the impact from the 
wind farm. 
As mentioned sometimes earlier, the absence of big number of insect feeding bats during 
low wind speeds in the autumn, will have to be confirmed. 
 
Birds 
No relevant gaps in knowledge on birds have been identified. 
 
 
Impact on bats due to noise and vibration 
Hardly any knowledge is available about the disturbance level or attraction of bats due to 
noise and vibrations of wind farms. 
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