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1.  MAIN POINTS OF THE ADVISORY REPORT  
Dongeradeel Wind Farm Association proposes to dismantle all the wind tur-
bines in Dongeradeel municipality (16, with a total capacity of approx. 2.1 
MW) and replace them with a new wind farm of circa 18 MW. The site in-
tended for the new wind turbines lies between the villages of Metslawier and 
Dokkum, north-west of the N361. Under the environmental impact assess-
ment decree of 1994, it is mandatory to carry out an environmental impact 
assessment for the construction of a farm of more than 15 MW. However, the 
municipality has not carried out an EIA because under the environmental 
regulations of Friesland province, an environmental assessment is already 
mandatory for the construction of a farm of more than 10 MW. An EIA proce-
dure1 will therefore be carried out to assist the decision-making about the 
necessary exemption procedure under the Spatial Planning Act section 19 
paragraph 1. 
 
In this advisory report the NCEA advises the Dongeradeel municipal council 
on the Terms of Reference for the content of the environmental impact as-
sessment report. The NCEA considers the following points to be essential in-
formation in the EIA report: i.e. without this information, the EIA report will 
offer insufficient basis for the weighing of the environmental interests in the 
decision-making.  
• the influence of the wind turbines on the openness and features of cul-

tural heritage value in the landscape, at both local and regional scale; 
• a description of the impacts on birds and bats and a test of these impacts 

against the Nature Conservation Act; 
• an overview showing the absolute and relative (per unit of energy gener-

ated) environmental impacts on landscape, wildlife and the environment, 
for the various alternatives and variants (see §3.5); 

• a good summary. It must be capable of being read in isolation and must 
well mirror the content of the EIA report.  

 
 

2. BACKGROUND AND DECISION-MAKING  

2.1 Background and site choice  

Include in the EIA report a brief overview of the background that led to the 
decision to dismantle the existing turbines and construct a new wind farm. In 
this, include the choice of desired capacity. 
 
In the EIA report describe the history of the site choice. Include in the EIA 
report an overview based on the environmental and other arguments that led 
to the shortlist of sites. Describe the role that obtaining an optimal energetic 
performance played in the process of choosing a site. Then present the argu-
ments for the site choice, describing the consultations with residents in Don-
geradeel municipality, the memorandum Locatiekeuzes voor een opschaling-
                                               

1  See Annex 1 for technical information on the EIA procedure, the NCEA’s role and the members of the working 
group. An overview of the civic submissions and recommendations is given in Annex 2. 
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cluster windenergie in Dongeradeel2, the implementation of the Windstreek 
2000 local plan and the preconditions for site choice stipulated by the Minis-
try of Defence3. 
 

2.2 Policy framework and the decisions to be made 

The preliminary memorandum already contains an overview of the policy 
framework. In the EIA report describe the preconditions for this initiative that 
emanate from these policies, also mentioning the preconditions from the Bel-
vedere Memorandum and the National Spatial Strategy plus the associated 
national vision on areas where concentrations of large wind turbines are per-
mitted and areas that must be kept free from turbines.  
 
In the elaboration of the Windstreek 2000 local plan there is scope for a 
maximum mast height of 60 metres near industrial estates or elements that 
determine the structure of the landscape. Elsewhere, the maximum mast 
height is 45 metres. The local plan states that in exceptional circumstances 
these restrictions may be waived, providing this can be motivated on the basis 
of use and experiential functions.  
 
In the EIA report present the arguments behind the decision not to adopt a 
mast height of 45 metres4. Provide information (including from the consulta-
tion with Friesland province) to support the expectation that the province will 
cooperate with the desired mast heights of 80 to 120 metres. The NCEA sug-
gests also investigating variants with taller masts that could also supply the 
desired 18 MW.  
 
Explain how it will be guaranteed that the 16 existing turbines will actually 
be dismantled, and indicate when, after the new farm has been completed, 
the old turbines will be decommissioned.  
 
 

3. PROPOSED ACTIVITIES AND ALTERNATIVES 

3.1 Proposed wind farm 

The preliminary memorandum gives a good description of the proposal. In the 
EIA report describe the components of the proposed activity and the most 
environmentally relevant alternatives.  
 
On page 18 the preliminary memorandum states that when describing the 
environmental impacts a distinction must be made between impacts in the 
construction phase and impacts in the operational phase. It is advisable to 
apply this distinction when describing the proposal too. 
 

                                               

2  The site choice is motivated in the memorandum Locatiekeuzes voor een opschalingcluster windenergie in 
Dongeradeel’. 

3  At some of the investigated sites there could be interference with radar and with low-flying military aircraft. 
4  The NCEA recommends including the current state of technology (in 2007), including the expected trends in 

wind turbine mast height.  
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In the EIA report also describe the associated facilities and activities, such as 
cable laying, roads, transformer buildings and fencing. Outline the expected 
lifetime of the wind turbines and after what period it can be expected they will 
be replaced. 
 
Describe the planning and method for the dismantling of the 16 existing tur-
bines in the municipality. The environmental impacts of decommissioning 
and dismantling the turbines are a component in each alternative (except the 
reference alternative). Remember this when elaborating the alternatives and 
ascertaining the environmental impacts. 
 

3.2 Alternatives 

The preliminary memorandum states that alternatives will be elaborated with 
varying distances between the wind turbines and varying mast heights (to 
120 metres). The NCEA advises that when elaborating the alternatives, the 
space available for the design must first be ascertained, before promising al-
ternatives are developed.  
 
Design space and noise generation 
At this site the most important factor constraining the space available for the 
design is the noise generated by the wind turbines. In the memorandum on 
the feasibility of Dongeradeel wind farm (Grontmij, October 2005) it is calcu-
lated that the minimum distance to noise-sensitive buildings should be 544 
metres. This distance was calculated using a rule of thumb. Describe how 
much the design space changes if it is based on noise transfer calculations. 
 
If a quieter turbine model is used, more space will be created for landscaping 
and for a more energy optimal turbine array. In the EIA report give an over-
view of low-noise turbine models and indicate on a map their effect on the 
available design space.  
 
Variants to elaborate 
In the EIA report elaborate variants that differ in: 
• the orientation of the rows (the angle with the N361); 
• an arrangement in a zigzag pattern (see also figure1);5 
• the starting point of the array; 
• the distance between the wind turbines; 
• the mast heights, plus associated blade diameters and capacity; 
• the volume of noise created by the turbine (for “normal” and “quiet” vari-

ants). 
 
In the EIA report it is important to give a good overview of the wavelengths of 
these variants, because insight into these wavelengths is important in order 
to be able to create promising alternatives. 
 

                                               

5  A zigzag array is a more compact variant. Because the 6 wind turbines are no longer behind one another in one 
row, this could favourably affect the energy yield and reliability of the wind farm (reduction of turbulence). 
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Figure 1: Example of a zigzag array. In this case, the chosen array is based on the most compact 
array, hence the angle between two line segments is 60°. If the available space does not permit 
this, smaller angles can be chosen. As a maximum of 2 turbines are now behind each other at 5 
times the blade diameter (instead of 6), a smaller distance between them could be chosen. But this 
also depends on the maximal permitted turbulence intensity of the turbine model.  
 
Developing alternatives 
Elaborate alternatives on the basis of the available design space and the pos-
sibilities of the different variants, such as alternatives with optimal energetic 
efficiency and/or alternatives in terms of landscaping (a recognisable geomet-
ric pattern). 
 

3.3 Most environmentally friendly alternative 

In the preliminary memorandum it is stated that the most environmentally 
friendly alternative will be developed by taking supplementary measures – on 
the basis of general Terms of Reference and an analysis of variant compo-
nents – in order to limit the environmental impacts as much as possible. 
 
The NCEA recommends formulating the most environmentally friendly alter-
native after investigating the impacts of the various alternative layouts and 
variant designs to see whether there is an optimal array /turbine specification 
with which the adverse impacts on landscape, nature and environment are 
minimised and the energy yield maximised. Optimise by considering the im-
pacts per unit of environmental gain (see §3.5 also). 
 
In the context of the most environmentally friendly alternative, investigate: 
• fitting in with the nearby overwintering area for geese and the “Jaar-

lasloot” area6; 
• the possibilities for an energetically optimal array; 
• and, if so, how the turbines adversely effect the current identity of the 

landscape and how this can be minimised by mitigating measures; 
• using turbines that are visually more restful7. 
 

3.4 Reference 

For the reference situation, describe the present situation plus the autono-
mous developments. 
 

                                               

6  If adverse impacts on the bird concentrations are possible here, the NCEA recommends investigating whether 
increasing the distance between the turbines would have a beneficial effect. 

7  As the optical image is also determined by the number of blades and their rotational speed, a different type of 
blade or wind turbine could produce a more restful image. 
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3.5 Comparison of alternatives 

The environmental impacts of the proposed activity and of the alternatives 
must be compared mutually and with the reference situation, with the aim of 
elucidating how much the proposed activity and the alternatives differ in their 
positive and negative impacts (alternatively, give the essential points of differ-
ence). In addition to the comparison of impacts in the absolute sense, also 
compare the relative impacts, i.e. the impacts per unit of generated electricity 
(kWh). This is important because variants and alternatives do not yield the 
same amount of energy. If the absolute impacts are not unacceptable, then 
the relative comparison is decisive. 
 
In the EIA report give a clear overview of the absolute and relative environ-
mental impacts (landscape, nature and environment: see section 4) for the 
various alternatives (and variants). In this overview rank the absolute and 
relative environmental impacts per environmental impact. 
 
 

4. ENVIRONMENTAL ASPECTS 

4.1 Landscape, use of space, cultural heritage 

To elucidate the repercussions for the landscape, the influence of the turbines 
on how the openness of the landscape is experienced must be visualised by 
model simulations at regional scale8 (the clay area east of Dokkum, Lau-
wersmeer and the Wadden landscape9) and – to ascertain the impact on how 
characteristic landscape elements are experienced – at local scale. When so 
doing, it is particularly important to consider the experiential impact on the 
characteristic terp villages of the area. 
 
The preliminary memorandum states that the experiential value of the area 
will be visualised by means of photo simulations. To visualise the influence 
on the openness of the landscape at regional scale, the NCEA in any case rec-
ommends making photo simulations from the following characteristic land-
scape hubs in the surroundings, for relevant alternatives and variants10: 
• from the western tip of Schiermonnikoog; 
• from/near Dokkumer Nieuwe Zijlen; 
• from the Wadden dike west of Wierum; 
• from the dike along Lauwersmeer near Oostmahorn (Esonstad). 
 
In these simulations, incorporate any other clusters of tall turbines within a 
radius of 20 km. From locations where this is relevant, show the effect of re-
moving the existing turbines. 
 

                                               

8  Assume that the turbines of 80-120 metre height are visible from over 20 km away (depending on mast 
thickness, turbine size, layout of the site, weather conditions and intervening visual screens such as vegetation 
or buildings). 

9  Submission 8 requests attention be paid to the open landscape of the Wadden Sea and Lauwersmeer and their 
conservation status under the Nature Conservation Act 1998 and the Key Planning Decree third Wadden Sea 
memorandum. 

10  Most of the civic submissions request attention be paid to the wind turbines’ influence on the landscape. 
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To visualise the relationships in size and scale between the existing landscape 
elements and the turbine array, the arrays must be visualised by means of 
photo simulations.11 At least the following must be visualised: 
• in relation to the terp village Wetsens (viewed from Dokkumerwei); 
• from Lauwerswei, near the edge of the built-up area of Dokkum; 
• from the centre of Metslawier; 
• in relation to the terp village Oostrum. 
 
Base all the photo simulations on the normal human field of vision12 at eye 
height. 
 
The direct and indirect13 use of space by the wind turbines must be given in 
the EIA report. Indicate which aspect of the environment determines the indirect 
use of space.  
 
For the cultural heritage (incl. archaeology), follow the procedure mentioned 
in the preliminary memorandum. 
 

4.2 Nature 

The preliminary memorandum states that a nature review will be carried out. 
Incorporate in this the impacts on “nature values” of the various alternatives 
and variants, and distinguish between the construction and operational 
phases. 
 
In the EIA report indicate at least the following for the construction phase: 
• the area within which the flora en fauna can be influenced by activities 

such as road construction, excavation, drainage, pumping and distur-
bance from light, noise and vibrations; 

• the species groups14 that occur or could occur within the study area, the 
functionality of the study area and the area’s significance for these spe-
cies; 

• the nature of the impacts and which species groups will be influenced by 
them15; 

• relevant mitigating measures. 
 
For the operational phase, describe at least the following: 
• the impacts of the wind farm (incl. direct use of space) on the flora and 

fauna of the study area16;  
• insights into the barrier effect of the wind farm, and a well supported in-

dication of the probable numbers of birds and bats killed on impact dur-
ing seasonal migration and while flying to or from roosts, on tidal migra-

                                               

11  During these visualisations, a visibility analysis can be used to take account of obstacles in the landscape and 
also the horizontal and vertical angles of view from various viewpoints from which the wind turbines are visible. 

12  By way of illustration, “Architects data” reports that the normal field of view from the human eye is 57 degrees 
horizontal, 27 degrees vertically above and 10 degrees vertically below. 

13  The noise generated by a wind turbine results in an “indirect” use of space by the turbines. Within this space 
there may be restrictions on other uses/functions (e.g. for noise or safety considerations). 

14  This analysis may be restricted to protected species (Tables 2 and 3) and birds, in accordance with the 
exemption decree, Order in Council Section 75 Flora and Fauna Act) and possibly other relevant species, such 
as Red List species. 

15  For instance, birds and fish can be affected by sound, but vascular plants cannot. 
16  Take account of the fact that concentrations of birds occur in the plan area. During the site visit on 7 

November, over 1000 widgeon, golden plover and curlew were observed. 
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tions17, or to forage. Where useful, give information per species (for sea-
sonal migration of birds, information per species group will be sufficient); 

• the impacts on geese landing and foraging areas; 
• relevant mitigating measures. 
 

4.2.1 Statutory reviewing frameworks  

Nature Conservation Act  
Assess the possible repercussions of this proposal against the conservation 
objectives for the Wadden Sea and Lauwersmeer, paying attention to possible 
external influence on roosting, tidal and foraging behaviour of the species for 
which conservation objectives have been formulated. Indicate whether it can 
be ascertained with certainty that possible significant adverse impacts (indi-
vidually and cumulatively with other activities and projects) on the nature 
values in these Natura 2000 areas can be excluded in advance. If they cannot 
be, describe the next steps.18 
 
When doing so, also take account of the natural characteristics of the former 
nature reserves (including sites of outstanding natural beauty) that will be 
incorporated in the new designation decisions for the Natura 2000 areas of 
Wadden Sea and Lauwersmeer.19 
 
National Ecological Network (NEN ) 
The plan area is not in the NEN, but the Wadden Sea and Lauwersmeer are. 
Indicate whether external impacts on nature values in the NEN can be ex-
pected and, if so, which. 
 
Flora and Fauna Act 
Indicate for which species it will be necessary to draw up an exemption appli-
cation in accordance with Section 75 of the Flora and Fauna Act, and indicate 
the grounds for believing that the exemption will be granted.  
 

4.3 Environment 

4.3.1 Noise nuisance 

The preliminary memorandum states that the testing against the Facilities 
and Installations Order in Council will be done on the basis of noise calcula-
tions. In the EIA report give an overview of the noise-sensitive destinations in 
the immediate environs.20 
 
Work out the noise calculations in accordance with the following steps: 

                                               

17  Tidal migrations entail movements from foraging areas to high-water refuges. When tides are high, these 
refuges may be several kilometres inland. Sometimes tens of thousands of geese roost in areas in Lauwersmeer, 
going out to forage in the wide environs during the day. 

18  If significant adverse impacts occur, follow the ADC steps (alternatives, compelling reasons of public interest, 
and compensation: see www.minlnv.nl) – even if unsure whether these impacts will be significant. 

19  In submission 5 (Ministry of Agriculture, Nature and Food Quality) it is requested attention be paid to the 
impacts on the natural characteristics of the former national nature reserves of Wadden Sea, Lauwersmeer, 
Noord-Friesland-Buitendijks and the saltmarsh north coast of Friesland I. 

20  Submissions 2, 3 and 8 request attention be paid to noise nuisance and noise-sensitive destinations. In 
Beoordeling geluidrapport “Hoge Molens vangen veel wind”; Second opinion by the acoustic consultants LBP 
(2003), the report cited in submission 2 is evaluated as being incomplete (and in some parts inaccurate) within 
the current assessment framework. 
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1. using data on background noise, calculate which wind norm curve 
(WNC21) must be used (WNC-X, where X represents the noise norm in 
question) and motivate the WNC chosen; 

2. determine the noise isolines (LAr, LT) resulting from the wind turbines. Take 
into account the source strength (LW) associated with the wind speed at 
which the difference between WNC-X and LAr, LT is minimal (the most criti-
cal situation);22,23 

3. determine how many noise-sensitive destinations lie within the 40 and 50 
dB(A) isolines of the LAr, LT . Do likewise for the X isoline and the (X+10)-
dB(A) isoline. Also determine the area enclosed by each of the isolines; 

4. using the WNC method, assess the impacts per noise-sensitive destina-
tion;24 

5. test whether the norms are met. 
 
If relevant, take account of cumulative noise impacts from road traffic. 
 

4.3.2 Shadow nuisance  

When considering the shadows cast, augment the preliminary memorandum, 
by describing for each alternative the number of homes within the permitted 
cast-shadow isoline. 
 

4.3.3 Safety 

In the preliminary memorandum it is stated that the proposal will be tested 
against the Decree on the external safety of designs (October 2004). To sup-
plement this, in the EIA report also deal with: 
• safety issues, e.g. during construction of the turbines; 
• the possibility of fire, turbine blades breaking off, ice shedding and elec-

trical faults; 
• risks to users of the area, passing traffic and surrounding build-

ings/activities during the construction and use of the turbines and their 
maintenance. Cover both the site-specific and group risks. Indicate the 
extent to which these risks impose preconditions on the actualisation of 
the wind turbines; 

• the number of at-risk objects within the relevant safety isoline. 
 
Furthermore, where relevant, discuss the presence of flight paths e.g. for mili-
tary aircraft, crop-spraying aircraft, helicopters, aboveground and under-
ground high-tension lines, and gas or liquid pipelines.  
 

4.4 Energy yield and averted emissions 

The energy yield and the averted emissions are the chief reasons why the gov-
ernment has made wind energy a priority in its policy on environment, cli-
                                               

21  The wind norm curve is explained in greater detail in the Facilities and Installations Decree environmental 
management. 

22  Both the source strength of the wind turbine and the ambient noise (and the reference level of the latter) vary 
with the wind speed. By calculating the noise isolines of the wind turbine(s) for the entire wind speed spectrum, 
it can be determined at which wind speed the most unfavourable noise situation arises.  

23  In all the calculations, the differences in measurement heights (axle, receiver height) and roughness length at 
the source and at the receiver must be correctly taken into account, as a wind speed at axle height differs 
substantially from the wind speed at a receiver and at receiver height. The wind speeds at axle height therefore 
need to be converted to equivalent wind speeds at the receiver (with the aid of the relevant roughness profiles).  

24  This may be necessary if the roughness profiles at the receiver location differ substantially. 
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mate and energy. If there are alternatives from different combinations of num-
bers, types and arrays of wind turbines, it must be clearly stated what the 
total expected energy yield will be from each alternative and its variants.  
 
Provide the best possible estimate of the emissions averted25, based on a 
comparison with the present, unsustainable generation of energy from fossil 
fuels. The NCEA advises using the figures from the Monitoring Sustainable 
Energy Protocol when determining the reduction in CO2 emissions. 
 
The emission reductions should be set against provincial or municipal objec-
tives. Do likewise for the contribution the wind farm makes to the sustainable 
energy objectives in the various tiers of government. 
 
 

5. OTHER COMPONENTS 
The summary is the part of the EIA report read primarily by decision-makers 
and those submitting reactions to the proposal. It therefore merits particular 
attention. It must be capable of being read in isolation and must well mirror 
the content of the EIA report.  
 
For the components “gaps in knowledge” and “evaluation programme” the 
NCEA has no recommendations additional to the statutory requirements. 
 
Monitoring and evaluation  
On the basis of the expected numbers of birds and bats killed by collision 
with the turbines (see §4.2) indicate in the EIA report whether these fatalities 
will be monitored26 and evaluated and, if so, how.  

                                               

25  In addition to CO2, averted emissions of e.g. PM10, (particulate matter), NOx and SO2 could also be examined. 
26  Examples are systematic victim and radar studies or automatic video registration (incl. Bird collision monitoring 

system for multi-megawatt wind turbines WT Bird, ECN-E-06-027). 
 



 

 

ANNEX 1: Project data 

 
Initiator: Dongeradeel Wind Farm Association 
 
Competent authority: Dongeradeel municipal council 
 
Legislation: exemption procedure section 19 paragraph 1 Spatial Planning 
Act  
 
Category Revised Environmental Assessment Decree 1994: D 22.2 and 
provincial environmental legislation 
 
Activity: dismantling of existing wind turbines and construction of new wind 
turbines 
 
Relevant documents: 
The NCEA drew on the following documents for its recommendations: 
• preliminary memorandum Dongeradeel wind farm, 24 May 2007; 
• Site choices for an upscaled wind energy cluster in Dongeradeel, February 

2006. 
 
The NCEA has taken cognisance of the civic submissions and recommenda-
tions it has received from the competent authority. This advisory report refers 
to a reaction if this brings to the fore new insights into specific local environ-
mental conditions or into alternatives to be investigated.  
 
Procedural data: 
Announcement of start of procedure in the Nieuw Dockumer Courant: 26 Sep-
tember 2007 
Application for advisory report: 27 September 2007 
Deposited for inspection: 26 September 2007 to 7 November 2007 
Recommendations on the Terms of Reference 6 December 2007 
 
In this advisory report the NCEA indicates the topics it considers should be 
covered in the EIA report, and the level of detail required, taking the prelimi-
nary memorandum as starting point.  
 
Members of the working group: 
The NCEA puts together a working group for each project. The members of 
the working group for the present project are:  
 
 A. van Beek 
 Y.C. Feddes 
 S.J. Harkema (secretary to the working group) 
 H.G. Ouwerkerk (chair) 
 R.L. Vogel 



 

 

ANNEX 2: List of civic submissions and recommendations  

1. Prof. Gunnar Daan, Oosternijkerk 
2. Mr P. Opdam, Niawier 
3. Mrs H.A. Langerwerf, Morra  
4. Mr and Mrs Haaksma-Kempenaar, 

Mr and Mrs Fokkera-Oreel, Mr 
and Mrs Meindenma-Bos, Mr and 
Mrs De Vries- van den Heien, Mr 
J. Popkema, Mr and Mrs Romeijn- 
van een Bosch, address unknown 

5. Ministry of Agriculture, Nature 
and Food Quality, Groningen  

6. Cooperative Society “Ensonstad” 
U.A., Anjum 

7. Kleare Kimen Foundation, Ooster-
nijkerk 

8. Wadden Society, Harlingen 
9. “Horizon” working group Dongera-

deel, Engwierum 
10. R.B. Evenhuis, Ljussens 
11. C. Gerlsma, Ljussens 

 



 

 

 
 



 

 



 

 

Recommendations for the Terms of Reference for the 
Environmental Impact Assessment report on Dongeradeel Wind 
Farm  
Dongeradeel Wind Farm Association proposes to dismantle all the wind 
turbines in Dongeradeel municipality (16, with a total capacity of 
approx. 2.1 MW) and replace them with a new wind farm of circa 18 
MW. 
 Dongeradeel Wind Farm Association will draw up an Environmental 
Impact Assessment (EIA) report for obtaining planning permission for 
the construction of the wind farm. In this advisory report the NCEA 
advises the municipality on the Terms of Reference this EIA report 
should satisfy. 
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