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FOREWORD 

Kabeko stage 1 has a permit to construct and operate up to 22 wind turbines with a total height of up to 

210 meters within an operational area located at Sörlidberget, Starrmyrberget, Gammfäbodberget and 

Blåkullen. The area lies across the municipal boundary between Sollefteå and Kramfors municipalities. 

The requested change includes a reduction of 2 wind turbines to a total of 20 and an increase in the total 

height by 20 meters, to a total of 230 meters. The change is so limited that it should be examined as an 

amendment permit according to Chapter 16, Section 2 of the Environmental Code. The assessment shall 

then not include issues relating to parts of the activity that, from an environmental point of view, have no 

connection with the change. 

Kabeko stage 1 also has a permit to construct and operate up to 22 wind turbines, with a total height of 

200 meters, within an operational area located about 5 kilometers northwest of the Sörlidberget operational 

area. The project in question is called Knäsjöberget. Knäsjöberget is located in Sollefteå municipality. 

Knäsjöberget's operational area is located about 4 kilometers north of Östergraninge and just over 2 

kilometers north of Björknäset. In parallel with this application, Kabeko stage 1 is applying for a 

modification permit for Knäsjöberget. The amendment permit for Knäsjöberget includes a reduction of 8 

wind turbines to a total of 14 and an increase in the total height by 30 meters, to a total of 230 meters.  

Sörlidberget and Knäsjöberget are to be treated as two separate permits and the applications for 

amendment permits are thus also to be regarded as separate. Nor do the applications have a joint 

environmental impact assessment; they are two separate environmental impact assessments. 

However, the EIAs are cumulative and all calculations and assessments take into account the 

environmental impacts of both wind farms, together with other nearby planned wind farms. 

This environmental impact assessment briefly addresses the environmental effects that are expected to 

arise from wind power activities in the operational area, with a more in-depth description of the 

environmental effects that are expected to arise as a direct consequence of the applied amendment. 
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1 Administrative tasks  

 
Project name: 

Municipality: 

County: 

Sörlid Mountain 

Sollefteå and Kramfors municipalities 

Västernorrlands län 

 
Construction: Wind power plant 

 
Current authorization file number 

 

 at the county administrative board in 

Västernorrland: Applicable permit case 

no. at MMD: 

551-1664-17 

M 283-19 

 
File number consultation for the 

requested permit modification: 
 

551-10199-2019 

 Authorizing authority: Environmental Assessment Delegation at 

Västernorrland County Administrative Board 

 
Operator: Contact person: Kabeko stage 1 AB 

Jesper Berg 

 Organization number: 

Address: 

E-mail address: 

556877-4532 

Box 15025, 750 15 Uppsala 

samrad@kabeko.com 

 

 
1.1 Trial code 

According to the current permit (no. 551-1664-17) and according to the application for an amendment 

permit, the planned facility is subject to a permit (B activity) under Chapter 9 of the Environmental Code 

(SFS 1998:808) and Chapter 21, 13 

§ Environmental Assessment Ordinance (SFS 2013:251). 

 
Permit requirement B and activity code 40.90 apply to activities with 

 
1. two or more wind turbines standing together (group station), if each of the wind turbines 

including rotor blades is higher 150 meters. 

 
 

 

Figure 1: Photograph from Viksmon along the road towards Sunne 

mailto:samrad@kabeko.com
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2 Non-technical summary 
 

 
2.1 Background and boundaries 

The condition 

Kabeko etapp 1 AB (hereinafter "the Company"), has a permit with legal force under Chapter 9 of the 

Environmental Code for the construction and operation of 22 wind turbines within a well -defined 

operational area, which includes Sörlidberget, Starrmyrberget, Gamfäbodberget and Blåkullen in Sollefteå 

and Kramfors municipalities. According to the permit, the total height of the wind turbines may be 210 

meters. Total height means the highest height the tip of the rotor blades can reach when a rotor blade is 

standing vertically straight above the tower. The permit is designed according to the 

the so-called box model, which means that the operator can decide on the final location of the wind 

turbines at a later stage than when the permit is granted. 

Authorizing authority and assessment code 

Wind farms with a total height of more than 150 meters are subject to permit requirement B and activity 

code 40.90. These activities are examined by one of the country's twelve environmental assessment 

delegations. Wind farms in the county of Väster Norrland are examined by the Environmental Assessment 

Delegation at the County Administrative Board of Västernorrland (hereinafter "MPD"). 

 
Unforeseen delays 

Consultation for the application behind the current permit was carried out in 2016 and then 210 meters was 

specified as the total height. The permit application was submitted to the MPD in early 2017 and then a 

permit was sought for 210 meter high wind turbines. 210 meters total height then provided space to build 

wind turbines with the best possible technology based on predicted technical development until around 

2021. The application stated a timetable based on commissioning taking place in 2021. MPD granted 

permission in December 2018. The decision was appealed and became final in July 2019. 

 
The construction and commissioning of the Sörlidberget wind farm requires a new regional grid and that 

this regional grid can be connected to the national grid, at 400 kilovolts (hereinafter "kV"). Svenska kraftnät 

AB (hereinafter 'SvK') owns and manages the Swedish national grid. The application for connection was 

made to SvK in June 2018. SvK has conducted investigations and calculations and announced an 

advance decision in December 2019. In the advance decision, SvK approves the connection and 

announces that the new transmission substation can be commissioned only in quarter 4 2024. This is 

three years later than what was planned for when the consultation, to the current permit, was carried out. 

SvK has also announced that Nässe may be delayed by one to two years. 

Technical development 

The technical development of wind energy technology has progressed and the best possible technology 

today is represented by wind turbines with a rotor diameter of around 160 meters or larger. When the 

consultation was carried out in 2016, it was not possible to predict that commissioning would take place as 

far ahead as 2024. Nor was it possible to predict the technical development of wind turbines after 2021. 

According to the Company's assessment, the 210 meter total height limits the rotor diameter to around 125 

meters. The new generation of wind turbines is significantly more efficient in that it can convert a larger 

volume of wind into renewable electricity. In order for this type of wind turbine, with a larger rotor diameter, 

to be used at Sörlidberget, the total height of the wind turbines must be increased. The company's 

assessment is that 230 meters total height creates opportunities for about 160 meters rotor diameter.  

Scope and environmental impact of the permit modification 

The company has assessed that 20 meters is a sufficient increase in overall height for the new generation 

wind turbines to be used. The company has also assessed that with such an increase in overall height, 22 

wind turbines are not needed. Optimizations have shown that 20 large wind turbines are the most efficient 
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design for the Sörlidberget wind farm. While reducing the number of wind turbines, the overall height 

increase through the main alternative enables the annual wind power production to increase by about 

50% compared to 
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MPD takes decision 
The decision is announced in the local press and on the county administrative board's 
website 
The party that disagrees with the decision can appeal 

The application is published in the local press and on the county administrative board's 
website 

MPD sends application for consultation to relevant authorities 

MPD sends the application to the municipality for consultation and requests approval (can 

be done earlier) 

If the MPD deems that the application is not complete, the MPD sends an 
order for supplementation to VU, which may then submit the requested 
supplements 

Supplementary injunctions are sent until the MPD deems the application complete 

 
VU writes application and environmental impact assessment (EIA) 
The application, EIA and consultation report are submitted to the Environmental 
Assessment Delegation (MPD) 

 
The Executive Committee compiles a consultation report on what has emerged from the 
consultation and whether any changes have been made to what has emerged during 
the consultation process 

Referrals to LFV, airports, the Armed Forces, link operators, etc. 

County and municipality 

Special interest groups, associations, sámi villages and the general public 
Opportunity to submit their views to the operator (VU) 

 
if the wind turbine is built with a rotor diameter of about 125 meters and about 3.5 megawatts (hereinafter 

"MW") generator would be built within the framework of the current permit, the so-called zero alternative. 

This is the reason why the company is applying for an amendment permit for Sörlidberget. 

 
This document constitutes an environmental impact assessment under Chapter 6 of the Environmental 

Code accompanying the application for an amendment permit. Since the application concerns an 

amendment to an existing permit, the application and the environmental impact assessment are limited to 

a description and assessment of the possible change in impact that may arise due to the amendment, in 

accordance with Chapter 16, Section 2 of the Environmental Code. 

 
The conditions for the placement of the wind turbines are not changed but follow the permit conditions in 

the existing permit from 2019. In this environmental impact assessment, issues regarding the impact on 

the natural environment, birds, bats and ancient remains are thus only dealt with in general terms, as any 

impact has already been dealt with by the permit authority. Local impact on the natural environment is 

expected to decrease somewhat with a reduced number of turbines, as is the need for transportation and 

new roads compared with the current permit, although to a lesser extent. 

 
The applied-for increase and the reduced number of wind turbines are deemed to entail a change in the 

impact on the landscape, but the environmental effects are deemed to be equivalent. Environmental 

effects through noise and shadows are deemed to be equivalent to the current permit. 

 

 

2.2 The application procedure in brief 

The application procedure is shown below. Those who submit comments can have an impact on the 

activity through the consultation and then when the application is announced as complete.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Illustration of the environmental permit application procedure 



11(91) 

Environmental impact assessment change 

permit Sörlidberget 

Kabeko stage 1 AB 

Kabeko Kraft AB 

 

 

 
2.3 Localization 

The operational area for Sörlidberget is located about 21 kilometers south of Sollefteå and about 28 

kilometers west of Kramfors. The municipal boundary between Sollefteå and Kramfors municipalities 

passes right through the operational area. Highway 331 passes southwest of the area along the northeast 

side of Lake Graninge. 

The nearest village is Östergraninge, which is 2 kilometers west of the operational area. The nearest 

holiday home is located on the south-eastern side of Lake Grössjön. The house is located 1 kilometer 

south of the northwestern part of the operational area. 

 

 

0  510 kilometers 

 
2.4 Consultation 

The permit application for the amendment has been preceded by a consultation procedure under Chapter 

6 of the Environmental Code. The company has conducted scoping consultations with the County 

Administrative Board of Västernorrland County, Sollefteå Municipality, Kramfors Municipality, particularly 

affected parties, other members of the public, companies, associations and Sámi villages. The scoping 

consultation was mainly conducted in January and February 2020. Particularly affected people within 

about 3 kilometers of the operational areas for Knäsjöberget and Sörlidberget were invited in writing to 

consultation and consultation exhibition on December 27, 2019. Other members of the public were invited 

to the consultation through an advertisement in Tidningen Ångermanland on December 31, 2019. A 

Mount Knäsjö 

Sörlid 
Mountain 

Vitberget 

Stormyr 
Heights 

Figure 3: Map showing the location of the Knäsjöberget and Sörlidberget wind farms. 
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consultation exhibition was held in Västansjö Folketshus on January 15, 2020. 40 posters in A3 format 

with relevant information about the planned changes to the permits for Knäsjöberget and Sörlidberget 

were on display. On site were staff from Kabeko to 
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inform and answer questions. Comments received during the consultation have been compiled in a 

consultation report, see Appendix EIA 1. 

 

 

2.5 Technical description 

A wind turbine consists of four main components: rotor, nacelle, tower and foundation. The rotor consists 

of three blades that are designed to catch the wind, with the purpose of making the rotor start rotating. The 

rotor is attached to the nacelle and can rotate along the longitudinal axis of the nacelle. In the nacelle, the 

kinetic energy of the rotor is converted into electrical power. The nacelle is located at the top of the tower 

and can rotate freely around the height axis of the tower. The tower lifts the nacelle and rotor to a higher 

altitude, where there is more wind and the wind is less turbulent. The height of the tower also ensures that 

the rotor blades do not come too close to ground level. The tower is anchored to the ground via a 

foundation 

 
The current permit limits the total height to 210 meters, which allows the use of wind turbines with a rotor 

diameter of approximately 125 meters. The rotor tips will then be in their lowest position 85 meters above 

the ground. The wind in the air layers closest to the ground surface has a greatly reduced wind speed and 

the area is usually turbulent. If a wind turbine's rotor blades reach down into this area, the load on the 

turbine becomes too high. This means that wind turbines with large rotor diameters require higher overall 

heights. Wind turbines with a rotor diameter of 125 meters are estimated to have around 3.5 MW of 

installed generator power. 

The next generation of wind turbines will have a rotor diameter of around 160 meters and possibly even 

slightly larger. These wind turbines have an installed capacity of between 5.5 and 6.6 MW. The company 

is applying for a higher overall height so that wind turbines with a rotor diameter of around 160 meters can 

be used. With 230 meters total height, the blade tips would reach 70 meters above the ground. 

 
The wind farm is planned to consist of up to 20 wind turbines with a total height of 230 meters, a rotor 

diameter of about 160 meters and a generator of about 6 MW. Such a wind farm would produce about 

50% more renewable electricity compared to a wind farm with 22 wind turbines with 210 meters total 

height, about 125 meters rotor diameter and 3.5 MW generator. 

 
The permit is designed according to the so-called box model, which means that the operator can 

determine the final location of the wind turbines at a later stage than when the permit is granted. The 

requested amendment does not intend to change this condition. The technical description of the facility 

contained in the application for a permit for the current permit, with legal force from 2019, is thus not 

changed, except that the dimensions of the wind turbines are changed. 

 

 

2.6 Electricity connection 

On behalf of the Company, E.ON Eldistribution Sverige AB (hereinafter "E.ON") has applied for a network 

concession for a new 130 kV line. The license has been granted by the Swedish Energy Markets 

Inspectorate and the decision has become final 

A new 130/30 kV transformer station will be built west of Abborrsjön near road 774. The substation will 

receive power from Knäsjöberget and Sörlidberget. From the substation, a new 130 kV line will be built in 

the northern direction. The line will pass west of Knäsjön and then continue in a north-easterly direction 

towards the existing 130 kV line that passes between Källsjön and Tunsjön. There, a new substation will 

be built towards the existing regional grid and a new 130 kV line will also be built parallel to the existing 

one towards Hjälta power station. A few hundred meters south of Hjälta, SvK will build a new main grid 

substation towards 400 kV voltage level. The new 130 kV line will be connected to this station. The station 
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is called Nässe. 
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2.7 Environmental effects 

When environmental effects are assessed in an environmental impact assessment, assessments and 

comparisons are made between the main alternative and the zero alternative. The main alternative is 

represented by the applied changes according to this application and the zero alternative is represented by 

a scenario where a wind farm is built at Sörlidberget within the framework of the current permit. The 

assessments are made according to a number of impact areas. In the current application for an 

amendment permit, the same impact areas have been used as in the environmental impact assessment 

for the current permit. 

 
Climate and environmental impacts, Achieving environmental objectives and Environmental quality standards 

For these impact areas, the impacts are the same regardless of the main alternative or the zero 

alternative. The environmental effects are positive. Wind power has positive environmental effects on the 

climate. Of the 16 environmental objectives, wind power contributes positively to the achievement of 

seven of them. No environmental quality standards will be exceeded. 

 
Landscape image 

The overall height of the wind turbines will be increased by 20 meters and this will mainly enable a larger 

rotor diameter to be used. The nacelle of the wind turbine will remain largely at the same height, thus the 

tangible difference is that the wind turbines will have a larger rotor diameter. The increased rotor diameter 

contributes marginally to the greater impact, as it is more visible. However, the reduction in the number of 

wind turbines from 22 to 20 will reduce the landscape impact somewhat. The overall assessment is that 

the change will not result in any significant difference in how the landscape will be affected. The effects 

through landscape impact are assessed to be small to moderate 

 
Living environments 

During the operational phase, noise and shadow will occur in the vicinity of the wind farm, but even after 

the amendment of the existing permit, the facility is designed so that current guideline values and 

recommendations will be followed. Environmental effects through noise and shadow will essentially be the 

same regardless of whether the zero or main alternative is implemented. The environmental effects are 

assessed to be insignificant. 

 
The proportion of transport per wind turbine depends to some extent on the choice of wind turbine model, 

but in general it can be noted that 20 meter higher wind turbines entail slightly more transport per wind 

turbine. 

The reduction of two wind turbines reduces the number of transports. When the main alternative is 

compared with the zero alternative, the number of transports is expected to be essentially comparable 

between the alternatives. 

The requested change does not entail any change in transportation routes between the deep port and roads into the 

operational area itself. 

 
During construction, construction equipment will operate within the operational area. Activities such as 

excavation, blasting and rock crushing will generate noise but will be well within the guidelines. 

The environmental impacts on local residents due to transportation, construction and decommissioning 

are essentially comparable to the zero alternative and the impacts are assessed to be minor 

 
Outdoor life 

There is no distinct outdoor recreation in the operational area in the form of marked paths, trails or natural 

areas of particular importance for recreation. Snowmobiling occurs and there is, among other things, a 

trail that borders the operational area in the north-east. The trail belongs to the Nipstaden Snowmobile 
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Club. The trail runs between Ytterst-Kroksjön and Knäsjön. In weather conditions when there is a risk of 

ice and snow from the wind turbines, signs will be posted with recommendations for the public to 

consider. 
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The applied amendment does not entail any changed impact on outdoor recreation, fewer wind turbines 

can to some extent be considered to lead to marginally less impact on outdoor recreation. The 

environmental effects on outdoor recreation are assessed to be insignificant to small. 

 
Natural environment and species 

The overall need for roads is marginally reduced under the Main Alternative, as fewer wind turbines are 

built. The main alternative includes slightly larger installation sites next to each wind turbine, but at the 

same time it involves fewer wind turbines compared to the zero alternative. The overall need for land for 

roads, sites and wind turbines is essentially comparable between the options 

 
The areas where the wind turbines are planned have low nature values and are not particularly sensitive 

environments for birds and bats. The licensed wind farm has been assessed to be compatible with bird 

and bat occurrences in the area. Prior to this application, the area has been re-inventoried for golden 

eagles and the previously known territories and areas of flight activity are the same as when the 

application for the current permit was submitted. No observations of golden eagles have been made over 

the operational area for Sörlidberget. 

The environmental impacts are assessed to be minor for both options. 

 
Cultural environment 

The area has a few ancient monuments. At the bottom of the hill in the north and west there are old 

trapping pits and in the far north there is the Stormobodarna pasture and that area has been excluded 

including a 40 meter buffer. 

The environmental impacts on the cultural environment will be insignificant for both options 

 
Natural resources 

The output per wind turbine under the Main Alternative could increase by as much as 50% compared to 

the Zero Alternative. The wind turbines under the main alternative have longer rotor blades and are larger 

in general, but the total material consumption will not be 50% more than the zero alternative. This leads to 

good material economy. The foundations will require slightly more natural gravel but the effect does not 

lead to a different assessment between the options. 

Wind power is a renewable, indigenous energy source that produces no emissions in operation. Wind 

power development can limit the impact on the regional and global environment, as electricity from wind 

power can replace electricity produced in fossil-fuel and nuclear power plants. Thus, an optimized wind 

farm design with fewer but taller wind turbines contributes to achieving national and global environmental 

goals. 

 
The impacts on natural resources will be insignificant to minor for both options. 

 
Water sources and water protection areas 

When comparing the options it can be concluded that; access roads are the same, the need for widening 

of existing road is the same, the need for new road is the same, the area of operation is the same and that 

mitigation commitments regarding water crossings, ditching and hydrology in general are the same. 

Therefore, it is concluded that the environmental impacts on water bodies and status classified water 

bodies will be insignificant for both options. 

 
Reindeer husbandry 

The area is not currently used for reindeer husbandry. The environmental impact on reindeer husbandry is 

assessed to be the same regardless of alternative. The environmental impacts are assessed to be minor.  
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Communications (radio links, air and road) 

Telenor has a radio link through the operational area, whose protection area is designated as the 

continued investigation area. Wind turbines can be placed within the protection area if Telenor approves it. 

The link can be dismantled if the connection is replaced with fiber. Telenor's operations will not be 

negatively affected. 

The main alternative will not result in negative impacts from either Höga Kusten Airport or Sundsvall 

Timrå Airport, thus the impacts are expected to be insignificant for both airports, regardless of the 

alternative. 

High Coast Airport has no procedures, airspace or limiting altitudes that will be affected by wind power at 

Sörlidberget. The airport's MSA is at 3300 feet. The airport has not submitted any objections to the 

requested amendment. 

Sundsvall Timrå Airport has new procedures, including an increase in the airport's TMA area. The new 

procedures have been approved by the Swedish Transport Agency and the airport has announced that 

they will be implemented on August 13, 2020. When the new TMA is implemented, the main alternative for 

Sörlidberget will not have any impact on the airport's interests. Sundsvall Timrå Airport has provided 

written approval for the planned 20 meter elevation. 

 

Some disruption may occur on the public road network during construction but the disruption is temporary 

and has a negligible impact in this context. 

 
Overall, the environmental impacts for transport will be insignificant and this applies to both options 

 
Safety and security 

The risk of accidents to the public is assessed to be insignificant for both options. Safety is high. 
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3 Background and orientation 
 

 
3.1 Previous authorizations 

Kabeko stage 1 has a legally valid permit under Chapter 9 of the Environmental Code for the construction 

and operation of 22 wind turbines within a well-defined operational area, which includes the mountains 

Sörlidberget, Starrmyrberget and Blåkullen in Sollefteå and Kramfors municipalities. According to the 

permit, the total height of the wind turbines may be 210 meters. The permit is designed according to the 

so-called box model, which means that the operator has full discretion over the location of the wind 

turbines within the operational area. The permit according to the box model enables the operator to 

choose the most optimized design of the wind turbines based on the selected wind turbine model until the 

start of construction. 

 
The permit application was submitted to the MPD in March 2017 and included 28 wind turbines with a total 

height of 210 meters. During the review, Kabeko gained a better understanding of how the Ohredahke 

Sámi community uses the national interest area for reindeer husbandry located southwest of Sörlidberget. 

The area is located south of Graningesjön and reaches Liden in the south. To limit the impact on reindeer 

husbandry, Kabeko, in consultation with the Ohredahke Sámi community, chose to exclude most of 

Sörlidberget itself from the operational area. 

The consequence of this was that 6 good wind power positions were lost and that the environmental 

effects for reindeer husbandry were significantly limited. Another effect of the reduction was that the wind 

turbines on Sörlidberget would have been most visible from the northeastern side of Lake Graninge, 

where Östergraninge is closest to the Sörlidberget wind farm. When the 6 wind turbines were removed, 

the environmental effects were thus reduced through the impact on the landscape. 

The applicant supplemented the application in early 2018 with a reduction of the area of operation and a 

reduction from 28 to 22 wind turbines. On December 18, 2018, the MPD issued a decision with a permit 

(no. 551-1664-17), for 22 wind turbines with a total height of 210 meters. The permit was appealed to the 

Land and Environment Court, which issued a judgment on June 8, 2019 (case no. M 283-19). The Land 

and Environment Court did not change the conditions in the MPD's decision. The judgment was not 

appealed to the Land and Environment Court of Appeal, thus the permit became final. 

 

 

3.2 Modification permit for Knäsjöberget 

In parallel with this application, the MPD is examining an application for an amendment permit for the 

Knäsjöberget wind farm. The current permit for Knäsjöberget covers 22 wind turbines with a total height 

of 200 meters. Kabeko etapp 1 is the operator of Knäsjöberget. The amendment application for 

Knäsjöberget includes a change in the total height from 200 meters to 230 meters and a reduction from 

22 to 14 wind turbines. 

 
The environmental impact assessments for the Sörlidberget and Knäsjöberget amendment permits 

contain largely the same documentation, but they are two separate applications as they concern two 

separate permits. Assessments of environmental effects through the applied changes are cumulative in 

that the effects of both wind farms are considered. 

 
Public consultation for the Knäsjöberget wind farm was carried out in 2011 and at that time Knäsjöberget 

comprised 34 wind turbines. The application for a permit for 34 wind turbines at Knäsjöberget was 

submitted to the MPD in June 2013. The total height of the wind turbines was 200 meters. The applicant 

supplemented the application in early 2016 with a reduction in the area of operation and a reduction from 

34 to 22 wind turbines. On November 17, 2016, MPD issued a decision with a permit (dnr. 551-4676-13), 

for 22 wind turbines with a total height of 200 meters. The permit was appealed to the Land and 

Commented [AV1]: Kanske att man ska definiera upp 
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Environment Court, which issued a judgment on September 22, 2017 (case no. M 44-17). The Land and 

Environment Court amended and 
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overturned some of the conditions in the MPD's decision. The judgment was appealed and the Land and 

Environment Court of Appeal did not grant leave to appeal in a decision on December 12, 2017, thus the 

permit became final. 

 

 

3.3 Main options and zero options 

Under the Environmental Code, a zero alternative is a way of describing the consequences of the activity 

or measure not taking place. It does not necessarily mean that everything will remain as it is today, but it is 

about what development is likely without the planned project or planned measure taking place. 

At present, there is no built wind farm at Sörlidberget but there is a legally valid permit for 22 wind turbines 

with a total height of 210 meters. If the requested amendment to the current permit is not granted, the 

most likely scenario is that wind power is built at Sörlidberget within the framework of the current permit, 

i.e. 22 wind turbines with a total height of 210 meters. Thus, this scenario constitutes the so-called zero 

alternative. 

 
An application for a permit includes an environmental impact assessment. The purpose of an 

environmental impact assessment is to identify and describe the direct and indirect effects that the 

planned activity may have on humans, animals, plants, soil, water, air, climate, landscape and cultural 

environment, on the management of soil, water and the physical environment in general, and on other 

management of materials, raw materials and energy. 

The environmental assessments carried out in an environmental impact assessment must be based on a 

comparison of the proposed activity with the zero alternative. The applied activity is then called a main 

alternative. In the case of an amendment permit, the main alternative is represented by the proposed 

amendment and the environmental assessments should be compared to the zero alternative, which is the 

outcome when the wind power is built under the existing permit. 

 
Cumulative effects 

The conditions for Sörlidberget and Knäsjöberget are very similar. The permits for both projects include 

the same number of wind turbines and the total height in the permits is 210 and 200 meters respectively. 

Both amendment applications include a reduction in the number of wind turbines and an increase in the 

overall height to 230 meters. The environmental impacts, comparing the main alternative with the zero 

alternative, are essentially insignificant. 

 
Without prejudging the MPD's future decisions in the two cases, the Company notes that the most likely 

outcome would be approved change permits for both projects or rejection for both projects. By this the 

company means that the outcome when, for example, Knäsjöberget is granted an amendment permit 

while Sörlidberget is rejected, must be regarded as very low. 

 
For this reason, cumulative assessments of environmental effects are made from the starting point of 

comparing the main alternative for both projects with the zero alternative for both projects, and no further 

discussion of the environmental effects of the main alternative cumulatively with the zero alternative for 

the second project is provided. 

 

 

3.4 Reference wind power plant 

 
Zero alternative 

The company has assessed that the most likely dimensioning for wind turbines built under the current 

permit (the zero alternative) is wind turbines with a rotor diameter of approximately 125 meters and a 
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tower height of approximately 137 meters. There are many wind turbine models with approximately 125 

meters rotor diameter, the company has chosen Vestas V126-3.45 MW for the zero alternative. The wind 

turbine model has 126 meters rotor diameter, 3.45 MW generator and 137 meters tower height. 
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Main options 

For the main alternative, Kabeko etapp 1 has assessed that the most likely dimensioning for the wind 

turbines would mean about 160 meters rotor diameter and 150 meters tower height. The company has 

chosen Vestas V162-5.6 MW for the main alternative. The wind turbine has 162 meters rotor diameter, 5.6 

MW generator and 149 meters tower height. 

 

 

3.5 Kabeko stage 1 AB 

Kabeko etapp 1 was founded in 2011 and is based in Uppsala. The company is a wholly owned 

subsidiary in the group of which Kabeko Kraft AB is the parent company. Kabeko etapp 1 holds the 

existing permit and is thus the operator of the Sörlidberget wind farm. 

Kabeko etapp 1 AB currently also holds permits with legal force for 22 wind turbines at Knäsjöberget and 

permits with legal force for 35 wind turbines at Vitberget. Knäsjöberget is located in Sollefteå municipality 

about 5 kilometers northwest of Sörlidberget's operational area. Vitberget is located in Kramfors 

municipality, south of Lake Valasjön, about 7 kilometers east of Sörlidberget's operational area. 

 
Description of the investigation team and Kabeko Kraft 

Scoping consultations under the Environmental Code and the preparation of the environmental impact 

assessment and amendment application have been carried out by staff from Kabeko Kraft. Kabeko Kraft is 

the parent company of the group in which Kabeko etapp 1 AB is included. Kabeko Kraft was founded in 

2008 and the company has since then carried out several projects that have resulted in four operational 

wind farms with a total of 21 wind turbines built in 2015. 

 
Through its subsidiaries, Kabeko Kraft currently has permits for 115 wind turbines distributed within four 

planned wind farms, which are described in more detail below. In addition, Kabeko Kraft has been hired by 

several wind power companies for strategy development and preparation of various documents. The 

company's staff have been co-authors and authors of a total of eight environmental impact assessments 

that have been approved by the environmental assessment delegations in Västernorrland and Kalmar 

counties. Through this experience, the company has sufficient knowledge of how human health and the 

environment are affected and can be protected in relation to wind power operations. 

Prior to this application, good knowledge of the specific conditions that apply to the Sörlidberget wind farm 

has been obtained through work on the environmental impact assessment and its underlying 

investigations and consultations. Kabeko Kraft has been active in the area since 2010 when Knäsjöberget 

as a project started and a few years later Kabeko Kraft began conducting a feasibility study for 

Sörlidberget. The company has good relations with representatives from the local community and the 

project has been adapted to their views. 

 

 

3.6 Timetable 

The company and Kabeko Kraft have the ambition that the current permit amendment will be granted in 

2020. The company and Kabeko Kraft plan for procurement of wind turbines and construction work in 2021 

and construction start in 2022 with the aim of being able to commission the wind farm in 2024. Much work 

remains to be done and at the time of submission of the current application, there is great uncertainty 

about the future market situation, taking into account the current Covid-19 pandemic. Given the prevailing 

circumstances, it is impossible to give a time for when commissioning can take place at the latest. A large 

part of the timetable depends on the grid connection to Nässe and this may be delayed until 2026.  
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3.7 Sörlidberget, one of several projects within the same upcoming investment decision 

Kabeko Kraft plans to make investment decisions for several projects at the same time, these are 

Knäsjöberget, Sörlidberget, Vitberget and another project in the northern part of Kramfors called 

Storhöjden stage 1. These wind farms will be connected to a new substation south of Hjälta substation. 

The new station will be called Nässe. 

 
Today, Knäsjöberget, Sörlidberget, Vitberget and Storhöjden stage 1 have environmental permits with 

legal force and there is also a legally valid line concession for 130 kilovolts to each area. What controls 

when construction can begin is the main grid station in Nässe. If everything goes according to plan, 

construction can start for Sörlidberget in 2021 or 2022. 

 
Sörlidberget and Knäsjöberget will have a common connection point to a new 130 kV substation planned 

between the projects, west of Abborrsjön in Kramfors municipality. From the station west of Abborrsjön, 

the distance is approved for a so-called IKN network, an electricity network that is exempt from licensing 

requirements. This means that the company can build the electricity grid to Sörlidberget itself and connect 

the planned wind turbines. 

 

 

3.8 General information on wind energy change permits 

It is common for an increase in the height of wind turbines in wind farms to be examined in accordance 

with Chapter 16, Section 2 of the Environmental Code, which means that only the change itself is 

examined. This is because it can be considered inefficient, cumbersome and costly to re-examine the 

entire activity just a few years after the basic permit has been granted1. The permit process for an 

amendment permit is largely the same as for a full permit application, but the permit application and review 

are limited to the requested amendment only. The change to the activity may also make it necessary to 

amend the conditions of the basic permit for those parts of the activity that are not covered by the change 

but are related to the change. 

 

 

3.9 Reasons for redesign 

 
Unforeseen delays 

In 2016, consultations were carried out for the current permit and in early 2017, the application for a permit 

was submitted to the Environmental Assessment Delegation. At the end of 2018, the Environmental 

Assessment Delegation issued a decision with a permit. The decision was appealed and in June 2019 the 

Land and Environment Court rejected the appeal. The judgment was not appealed and thus the permit 

became final. 

 
The regional grid in Sollefteå and Kramfors municipalities is connected to SvK's 220 kilovolt grid. SvK is 

responsible for Sweden's national grid, which consists of lines with voltage levels of 220 and 400 kilovolts. 

Today, the 220 kilovolt network is full, so no additional production sources can be connected. There is still 

room in the 400 kilovolt grid, but E.ON's regional grid in the area around Sollefteå and Kramfors is not 

connected to the 400 kilovolt grid. 

 
SvK and E.ON have concluded that a new grid station in Nässe will be required for wind power to be 

connected to the regional grid. SvK requires that there should be at least a need for 300 MW connection 

for them to investigate the possibilities. 
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1 
Prop. 2004/05:129 p.62ff and the Land and Environment Court of Appeal's judgment of November 17, 2017 in case no. M 8189-16. 
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At the end of 2017, the permit for Knäsjöberget became legally binding and in spring 2018 the permit for 

Storhöjden phase 1 became legally binding. In practice, this meant that Kabeko had around 150 MW of 

wind power, which is too little for a connection to the national grid to be granted. However, Kabeko 

expected that Vitberget and Sörlidberget would receive permits in 2018 and 2019. The four wind farms 

have a total capacity of more than 300 MW. Thus, a grid connection could be ordered in the summer of 

2018, knowing that the 300 MW limit would be reached. Kabeko expected all the permits to be in place by 

the time SvK issued its connection agreement. 

SvK initially announced that connection agreements could come already in the second quarter of 2019, 

but SvK has not delivered a connection agreement, and this is because SvK has a high workload as major 

national reinforcements are planned. Most likely, the connection agreement will come in early 2021. From 

the time when the connection agreement is reached, it usually takes three to four years before the 

connection is commissioned. This means commissioning of wind power between 2024 and 2025. This is 8 

to 9 years after the first consultation for Sörlidberget, which was carried out in 2016. 

At the time of the consultation, Kabeko had planned for construction to start in 2019 and commissioning in 

2020-2021, which is significantly earlier than 2024-2025. The delays that followed SvK's work on the main 

grid station were impossible to predict. It was therefore difficult to plan for future technical development in a 

credible and adequate way when the consultation for the Sörlidberget wind farm was carried out in 2016.  

 
Technical development 

When the first consultation for Sörlidberget was carried out in 2016, Sörlidberget was planned for a future 

market where future technological developments were taken into account. At the time, there were no wind 

turbine models that could be built to a total height of 210 meters, but it was predicted that technological 

developments would lead to this by 2020. 

 
Technological developments have progressed at the pace foreseen at the time of the consultation. 

However, it was not anticipated that the investment decision would be as far in the future as 2022. Today's 

wind turbines and, in particular, future wind turbine models are so efficient that they are no longer in such 

great financial need of the electricity certificate subsidy. 

 
The trend has been towards ever larger, quieter and more efficient wind turbine models. Technological 

development has led to increased holding capacity, which enables larger rotor blades to be used, resulting 

in larger rotor diameters. In order for a larger rotor diameter to be used for wind turbines at Sörlidberget, a 

slightly higher total height is required compared to what the current permit allows. 

 
Today there are several suppliers who have wind turbine models with about 160 meters in rotor diameter. 

These models can be ordered today. If wind turbines with a rotor diameter of 160 meters are used and the 

total height is limited to 210 meters, the Company has assessed that there is a risk that the rotor blades 

will come too close to the ground surface. The closer a rotor blade comes to the ground, the lower the wind 

is, and the wind is also more turbulent at lower heights. Excessive wind shear between the wind speed of 

the rotor blades in the bottom and top positions, together with more turbulent wind at lower altitudes, 

contributes to increased wear to the extent that it is probably not feasible. For the next generation of wind 

turbines, a higher total height than 210 meters is required and that is why applications for 260 meter high 

wind turbines are common today. However, Kabeko stage 1 has made the assessment that 230 meters is 

a well-balanced height considering environmental impact and environmental benefits.
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3.10 Best available technology 

Chapter 2, section 3 of the Environmental Code requires anyone carrying out an activity to take the 

necessary precautions to prevent, hinder or counteract the activity or measure from causing damage or 

inconvenience to human health or the environment. For the same purpose, professional activities must use 

 

 

 

The requirement also requires consideration of what the technology in question can do for the wider 

environment, such as saving energy. 

By using the best available technology in the form of taller wind turbines, the wind resource at the site in 

question will be better utilized, thus maximizing the environmental benefit based on the site conditions. 

Preliminary calculations show that: 

 

- 22 wind turbines with about 125 meters rotor diameter and about 3.5 MW generator power 

could produce 12.5 gigawatt-hours per wind turbine, which would give 275 gigawatt-hours for 

the whole wind farm 

 
- 20 wind turbines with about 160 meters rotor diameter and about 6 MW generator power 

could produce 21 gigawatt hours per turbine, which would give 420 gigawatt hours for the 

whole wind farm. 

 
The total production through the main alternative could thus be about 50% higher compared to the zero 

alternative. 

 
Essentially, the change to the wind farm, in terms of increasing the height of the wind turbines and 

reducing the number of turbines, would result in reduced environmental impacts. 

The impact on the landscape increases marginally with 20 meters higher wind turbines and decreases 

slightly with 2 fewer wind turbines. 

The overall impact on the environment in terms of roads and parking lots will be reduced. 

 
Kabeko stage 1 thus claims that there is an indirect consequence through the applied design that prevents 

the activity from causing unnecessarily large environmental effects. 

 

 

3.11 The principle of economy 

In Chapter 2. 5 of the Environmental Code contains an explicit requirement to conserve raw materials and 

energy and that renewable energy sources should be used in the first instance. Wind power is a natural 

part of the conservation principle, and an increase in the number of wind turbines thus means better 

conservation of wind resources, as more renewable energy can be extracted within the area of operation 

already covered by the environmental permit in question. 

 
Fewer wind turbines and overall higher production of renewable electricity also means better management 

of raw materials in relation to extracted electricity. Raw materials used in the construction of wind power 

include various metals and natural gravel. 

 

 

3.12 Energy policy objectives for wind power 
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In 2017, the Riksdag decided that the electricity certificate system should be extended to 2045 and that 

the electricity certificate system should be expanded by 18 terawatt hours by 2030. In the preparatory 

work for the legislative amendment, the Parliamentary Energy Commission highlighted, among other 

things, Sweden's good conditions for renewable electricity production and that the low emissions from the 

electricity sector mean that we have particularly good opportunities to export electricity, which can 

contribute to major emission reductions in the northern European electricity system. 

 

In the 2016 Energy Agreement, five of the parliamentary parties agreed, among other things, that 

electricity production in Sweden by 2040 should be 100% renewable. According to the Swedish Energy 

Agency's wind power strategy, adopted in 2016 and updated in 2018, wind power is the type of production 

that has the greatest potential for new renewable electricity generation in Sweden today and that at least 

60 terawatt hours of new wind power is necessary to reach the target. 

Achieving these objectives requires that future wind power development is carried out in such a way that 

the wind resource is used as efficiently as possible. An important part of minimizing this impact is to 

provide the opportunity to build the most efficient wind turbines possible in the best wind locations. 

 

 

3.13 Design according to the current state (zero option) 

Public consultation for the Sörlidberget wind farm was carried out in 2016 and at the time Sörlidberget  

comprised 28 wind turbines. The application for a permit for 28 wind turbines at Sörlidberget was 

submitted to the Environmental Assessment Delegation in March 2017. During the review, Kabeko gained 

a better understanding of how the Ohredahke Sámi community uses the national interest area for reindeer 

husbandry located southwest of Sörlidberget. The area is located south of Graningesjön and reaches the 

village of Liden in the south. To limit the impact on reindeer husbandry, Kabeko, in consultation with the 

Ohredahke Sámi community, chose to exclude most of Sörlidberget itself from the operational area. The 

consequence of this was that 6 good wind power positions were lost and that the environmental effects for 

reindeer husbandry were significantly limited. Another effect of the reduction was that the wind turbines on 

Sörlidberget would have been most visible from the northeastern side of Lake Graninge, where 

Östergraninge is closest to the Sörlidberget wind farm. When the 6 wind turbines were removed, the 

environmental effects were thus reduced through the impact on the landscape. 

In December 2018, the Environmental Assessment Delegation granted a permit for 22 wind turbines with 

a total height of 210 meters. A couple of the conditions that the Environmental Assessment Delegation 

issued with the permit were deemed to be insufficiently clear and therefore the operator needed to have 

these reviewed by a higher court. 

The decision was therefore appealed by the operator. The Land and Environment Court at Östersund 

District Court heard the case and the court issued a judgment that became final in July 2019. 
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Figure 4. Photograph of a wind farm 
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4 Location and area description 
 

 
4.1 Localization 

The operational area for Sörlidberget is located about 20 kilometers south of Sollefteå and about 25 

kilometers west of Kramfors. The municipal boundary between Kramfors and Sollefteå municipalities 

divides the area in a north-south direction. National road 331 passes to the west of the operational area. 

Road 774, which runs between Östergraninge and Bollstabruk, runs northwest and north of the 

operational area. 

 
The nearest village is Östergraninge. Östergraninge is located 2 kilometers west of the operational area, 

in Sollefteå municipality. The nearest holiday home is located on the south-eastern side of Lake Grössjön, 

in Sollefteå municipality, and the distance to the operational area is 1000 meters. 7 kilometers east-

northeast of the operational area is the village of Västertorp, in Kramfors municipality. 

 
The operational area consists of Sörlidberget in the far south. Starrmyrberget and Gammfäbodberget then 

follow in a northerly direction. Starrmyrberget is the highest peak in the operational area. Starrmyrberget is 

445 meters above sea level. To the east of Gammfäbodberget is an area of high ground where Korsmyran 

is located and where the highest peak is Blåkullen, which reaches 435 meters above sea level.  

 
Between Sörlidberget and Starrmyrberget is a valley where Sör-Starrmyran is located. Lillingesbäcken 

flows from the bog in a westerly direction. To the east, Sör-Starrmyran is drained by a smaller stream that 

joins Klingertjärnen. East of Sörlidberget, Starrmyrberget and Gammfäbodberget is a long valley in which 

Ryckesmyran is located. To the south, the bog is drained by a stream that also joins Klingertjärnen. To the 

north, Ryckesmyran is drained by Ryckesmyrbäcken, which then flows into Torpviken in Grössjön. 

 
The mountains are relatively rounded for a region like Ångermanland. The operational area is a high-

altitude area with a lack of real steep slopes and cliffs. The mountains are forested and mainly consist of 

spruce and pine forests. The area is largely heavily influenced by forestry and the proportion of clearings 

and trivial plantation forest is large. There are few areas left that have older forest. 
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Figure 5. Map showing the location of Knäsjöberget and Sörlidberget 
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Figure 6. Property map of the operational area for Sörlidberget 

and the area within which the road can be planned. 
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Figure 7. Nearby buildings around Knäsjöberget 

 
4.2 Affected properties 

Table 1. Properties within the operational area on the left. On the right, a table in addition to these properties affected by access roads 

 

 
 

 

4.3 Residential buildings 

The map below shows the location of the nearest settlements, see also next page. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
0 2                 4 km 

 

 
The nearest settlements with permanent residents are Östergraninge (C), Åkroken (H) and Björknäset  (B). 

Since the original application was submitted in 2017, no dwellings have been added within 1000 meters of 

the operational area. See distance to nearby settlements on the next page. 

municipality Real estate 

Kramfors Hov 1:1 
> 1 

Kramfors Lake Kroksjön 1:1 
> 1 

Sollefteå Åkroken 1:1 

Sollefteå Östergraninge 1:52 
> 3 

Sollefteå Östergraninge 1:58 
> 3 

Sollefteå Östergraninge 1:61 
> 2 

Sollefteå Östergraninge 1:62 
> 3 

 

municipality Real estate 

Sollefteå Östergraninge 
1:63 > 2 
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A. Räbbnäset is located 6.1 kilometers northwest of the operational area. There are 9 homes 

and 3 people have an address there 

B. Björknäset is located about 4 kilometers northwest of the operational area. There are 58 homes 

and 37 people have an address there. 

C. Östergraninge is located about 2 kilometers west of the operational area. There are 50 homes 

and 38 people have an address there. 

D. Around Grössjön there are 13 dwellings and no person has an address there. Most of the 

dwellings are located at the southern end of Lake Grössjön and the minimum distance to the 

operational area is 1.0 kilometer from there. 

E. Perch Lake is located 1.5 kilometers north of the activity area. There are 3 dwellings and no person 

has an address there. 

 
F. Västertorp is located 7 kilometers east-northeast of the activity area. There are 9 dwellings 

and 7 people have an address there. 

 
G. Majaån is located 5 kilometers east of the operational area. There is 1 dwelling and no person has 

an address there. 

H. Åkroken is located 2.0 kilometers south of the activity area. There are 3 homes and 2 people have an 

address there 

I. Spångsjömyran is located 3.8 kilometers south of the operational area. There are 2 dwellings and 

no person has an address there. 

J. Sörgraninge is located 2.5 kilometers west of the operational area. There are 7 residential houses 

and no person has an address there. 

K. Lögdals is located 4 kilometers west of the operational area. There are 3 residential buildings and 

3 people have an address there. 

 
L. Bullerbo is located 5.7 kilometers west of the operational area. There are 6 residential buildings and 

2 people have an address there. 

 
M. Sör-Lövsta is located 7 kilometers west of the operational area. There are 5 residential buildings 

and 1 person has an address there. 

 

4.4 Nearby operational and planned wind farms 

12 kilometers north-northwest of the operational area is the Rödstahöjden wind farm with 6 operational 

wind turbines. 

 
5 kilometers northwest of the operational area, the Knäsjöberget wind farm is planned. There are permits 

for 22 wind turbines with a total height of 200 meters and consultations are also underway there for 

increasing the total height to 230 meters and reducing the number of wind turbines to 14. 

The Vitberget wind farm is planned 7 kilometers east of the operational area. There are permits for 35 

wind turbines with a varying total height between 185 and 210 meters. 

2 kilometers southeast of the operational area, the Stormyrhöjden wind power project is planned. 

Consultations have been conducted but no application has been submitted yet. At Stormyrhöjden, Kabeko 

plans to build around 16 wind turbines with a total height of 220 meters. 



35(91) 

Environmental impact assessment change 

permit Sörlidberget 

Kabeko stage 1 AB 

Kabeko Kraft AB 

 

 

 
Further south, the Ljustorp, Hästkullen and Björnlandshöjden wind farms are under construction with 

expected commissioning in the early 20th century. 
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Figure 8. Map showing nearby wind farms that are operational, under construction or planned 
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Figure 9. Map with national interests around 
Sörlidberget 

 
4.5 National interests 

The environmental impact assessment for the current permit includes an investigation and impact 

assessment of how nearby national interests will be affected. The design of the operational area has not 

changed with the applied amendment. The assessment therefore remains that the environmental effects 

on nearby national interests will be insignificant. 

 
No national interest is designated within the operational area. About 1 kilometer southwest of the 

operational area, along Lake Graninge, there is a national interest in reindeer husbandry belonging to the 

Ohredahke Sámi community (number 26 in Figure 9 below). 

Approximately 1 kilometer southwest of the operational area is a national interest for nature conservation 

called Ljustorpsån - Mjällån (number 20 in Figure 9 below). 
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Table 2: National interests, nature reserves and Natura 2000 sites near Sörlidberget. 

 

   
 

 

 

 

4.6 Key biotopes and natural values 

Since the original application was submitted in 2017, no key biotopes or natural values have been added 

within the operational area. 

Nature inventory for Sörlidberget, Starrmyrberget and Gammfäbodberget was carried out by Tarsiger 

Natur. The nature inventory for the eastern part of the operational area, around Korsmyran, was carried 

out by Ecocom. Tarsiger Natur is owned and operated by Thomas Birkö. Tarsiger Natur has conducted 

several trout inventories for Knäsjöberget, Sörlidberget and Vitberget. Tarsiger Natur thus has good 

knowledge of the nature in the area and especially in the operational area for Sörlidberget. Tarsiger Natur 

has been hired for an expert opinion regarding the natural values in the operational area. See Appendix 

EIA 5. 

Since the nature inventory for the current permit was carried out, felling has mainly taken place outside the 

operational area. Thus, the area has not changed significantly since the inventory was carried out. 50 

hectares 
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However, the forest was notified for felling at the end of 2017. The logging notification is located on the 

western edge of the Korsmyran sub-area. All the forest around Stormobodarna will be felled. 

 

4.7 Water 

The County Administrative Board has stated during the consultation that water activities require notification 

or a permit and are assessed separately under Chapter 11 of the Environmental Code. This assessment 

cannot be made within the framework of the application for a permit under Chapter 9 of the Environmental 

Code. Water activities requiring a permit are examined by the Land and Environment Court. The County 

Administrative Board has requested that the company investigate and report on how extensive water 

activities the project entails. 

 
In the current permit application, the main submission under section 2.3 "Delimitation of the assessment" 

under the section "Water activities" on page 6, states that 

"The operations will be planned in detail in such a way that water activities requiring a permit under 

Chapter 11 of the Environmental Code do not arise. If water activities requiring notification do arise, the 

company will notify this in due order, on a separate occasion." 

Section 19 of the Ordinance (1998:1388) on Water Activities states: 

 
1. construction of wetlands where the water area does not exceed 5 hectares, 

 
2. the construction of an installation, filling or piling in a watercourse, if the bottom area 

covered by the activity in the watercourse does not exceed 500 square meters, 

3. the construction of an installation, filling or piling in a body of water other than a watercourse, if 

the bottom area covered by the activity in the body of water does not exceed 3 000 square 

meters, 

4. excavation, dredging, dredging, blasting or other similar operations in a watercourse, if the 

bottom area covered by the operation in the watercourse does not exceed 500 square meters, 

 
5. excavation, dredging, dredging, blasting or other similar operations in a body of water other than 

a watercourse, if the bottom area covered by the operation in the body of water does not exceed 

3 000 square meters, 

6. the construction of a bridge or the construction or replacement of a culvert in a 

watercourse with an average flow not exceeding 1 cubic meter per second, 

7. diversion of a watercourse with an average flow of not more than 1 cubic meter per second, 

unless the measure is attributable to land drainage, 

8. the laying or replacement of a cable, pipe or conduit in a water body, 

 
9. the discharge of up to 600 cubic meters of surface water per day from a watercourse, up to a 

maximum of 100 000 cubic meters per year, or the construction of facilities for this purpose, 

10. the discharge of up to 1 000 cubic meters of surface water per day from a body of water 

other than a watercourse, up to a maximum of 200 000 cubic meters per year, or the 

construction of facilities for this purpose, 

 
11. the demolition of a water installation resulting from an activity referred to in points 1 to 10, 

 
12. modification of a notified water activity under 1-10, or 
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13. modification of a licensed water activity, if the modification is a notifiable activity under 

1-10. 

The company can state that none of the planned measures will, according to the above criteria for water 

activities requiring a permit, be assessed as water activities requiring a permit. 

 
Related to points 6 and 7 above 

There are no streams or rivers flowing within or in the vicinity of the operation area or the road area, where 

the flow (MQ) exceeds 1 cubic meter per second. 

 

 

0 1 2 kilometers 

The northernmost access road runs from road 774 in a southerly direction and follows the valley between 

Gammfäbodberget and Korsmyran. The road passes over Ryckesmyrbäcken. Ryckesmyrbäcken flows 

into Torpviken in Grössjön. The average water flow between Lill-Grössjön and Grössjön is stated to be 

0.025 cubic meters per second. 

The average water flow in the southern end of Lake Grössjön is 0.183 cubic meters per second. Several 

streams flow into Grössjön, of which Ryckesmyrbäcken is one. SMHI has no calculation point for water 

flows for Ryckesmyrbäcken, but taking into account the flow in the southern end of Lake Grössjön, it can 

be noted that the flow in Ryckesmyrbäcken is less than 1 cubic meter per second. 

East of the above-mentioned access road is a straight road that slopes up towards Hammarshöjden. The 

road will be used as an access road. Korsmyran is drained by a number of streams, of which 

Stormyrbäcken is the largest. 

Figure 10. Map with Ejdån marked 
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The road passes over one of the streams. From the turnaround, new road will connect and this road will 

cross some of the streams. The streams flow into Lake Perch. Abborrsjön is drained in an easterly 

direction via Abborrsjöån to Mellantjärnen and further to Kvarntjärnen. Then Västertorpsån takes over and 

flows into Majaån. At the mouth, SMHI states that the average water flow is 0.264 cubic meters per 

second. The conclusion from this is that no streams from Korsmyran have flows exceeding 1 cubic meter 

per second. 

The access road south of Sörlidberget runs north of Kroksjöbäcken. Kroksjöbäcken is connected to a 

number of smaller streams that the access road passes over. The eastern part of Gammfäbodberget, 

Starrmyrberget and Sörlidberget drain eastwards to the valley towards Hammarshöjden and Korsmyran, 

south of Ryckesmyran. In the valley south of Ryckesmyran, a stream flows southwards and flows into 

Klingertjärnen. Klingertjärnen is part of a larger water system that includes Kroksjöarna. These are drained 

westwards towards Klingertjärnen and further southwestwards via Kroksjöbäcken. Kroksjöbäcken flows 

into Spångsjöån, where SMHI states that the average water flow is 0.41 cubic meters per second. 

Between Sörlidberget and Starrmyrberget, Lillingesbäcken runs in a westerly direction. An existing forest 

road currently crosses the stream and this road will be used. Lillingesbäcken is also a small stream and 

SMHI has no calculation point for average water flow. Compared to the size of other streams, the 

Company can state that Lillingesbäcken does not have an average water flow exceeding 1 cubic meter 

per second. 

 

 

4.8 Forest birds, poultry and seabirds 

The operational area and its surroundings have been surveyed for bird species, habitats suitable for bird 

species and wetlands. The operational area and its surroundings have also been surveyed for waterfowl 

and waders. 

The area has the bird fauna that can be expected in the forest environment that is present. Wood grouse 

are found in normal numbers in the operational area and there is some risk of collision for these species. 

However, wind power in the operational area will not be able to affect the survival of the species in the 

region. 

 
Suitable ponds for the little grebe were visited during the little grebe inventory. Lakes and ponds in and 

around the area are home to waterfowl such as common guillemot, goldeneye, great crested grebe, 

mallard, teal and others. The nearest known nesting site for little grebe is 14.5 kilometers away, even after 

the inventory. There are no lakes or ponds within the operational area. The nearest tarn is Sör-Starrmyran. 

No waterfowl or waders were recorded at Sör-Starrmyran during the plover survey. The area with the 

richest bird life was Skarpabborrtjärnarna, which is why that area has been completely delimited with at 

least 1000 meters to the planned wind turbines. 

Characteristic species noted during the inventory were blackbird, pine tit, long-tailed duck, kingfisher, 

great spotted woodpecker, nuthatch, raven, sparrowhawk and flying crossbills, probably lesser crossbill. 

Three-toed woodpecker was noted. Several of these bird species were in flocks that were either foraging 

or passing by, for example, double-crested thrushes, chaffinches, gray warblers and birch thrushes. 

There are no specific migratory routes with higher concentrations of birds, but thermal-seeking species 

such as cranes, golden eagles, white-tailed eagles, goshawks, buzzards, Arctic skuas and bees always 

move in and past the high-altitude areas in the forest landscape. 

 
Golden eagle 

There are no known golden eagle nests within 3 kilometers of the operational area. Inventories carried out 

have also shown that there is very little flight activity over the operational area. 
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For the wind power projects Sörlidberget, Knäsjöberget and Vitberget, Kabeko has hired Tarsiger Natur for 

golden eagle inventories in the spring of 2011, 2013 and 2015. The focus of these inventories was mainly 

to study the territory north of the operational area. Additional inventories took place later in the spring of 

2019 for the Stormyrhöjden project, which is located about 1.5 kilometers south of Sörlidberget.  

 
Kabeko Kraft has arranged golden eagle inventories for the area around Stormyrhöjden in 2018 and 2019. 

The inventories were then carried out by Per Helttunen and Sture Gustavsson. The focus has mainly been 

on the territory southeast of Knäsjöberget. Through these inventories, the inventors have acquired local 

knowledge. In the spring of 2020, the same ornithologists were hired for several inventories focusing on 

Knäsjöberget, Sörlidberget, Stormyrhöjden and Vitberget. 

The game bird inventory for Sörlidberget in spring winter 2020 showed no activity over Sörlidberget. 

Activity was observed north of the operational area and south. Sörlidberget is not an area that golden 

eagles seem to use. See appendix EIA 6 for golden eagle inventory Sörlidberget 2020. The reader should 

be informed here that the county administrative board customarily keeps inventory reports for protected 

species confidential. Thus, the appendix will probably be covered by confidentiality. 

 
Bats 

A bat inventory was carried out in 2014 by Ecocom. The inventory showed that the presence of bats is 

generally very low in the area of operation and no specific protection measures were considered 

necessary by Ecocom. 

The County Administrative Board gave its opinion during the consultation and requested an expert opinion 

regarding the environmental effects that may come with the applied change. Since the inventory was 

carried out, Ecocom has been bought by Calluna. Thus, Calluna was hired to produce an expert opinion. 

See EIA 4 for the expert opinion. Larger rotor blades mean a larger swept area and if the swept area is 

considered a risk area, the risk of bats colliding with the wind turbines on Sörlidberget increases. However, 

impact is a function of risk and occurrence. The occurrence of bats in the operational area is very low. 

Thus, the main alternative does not entail any increased environmental impact on bats. 
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4.9 The Swedish Armed Forces (Försvarsmakten) 

The area is not covered by any military protection area. A consultation request was sent to the Swedish 

Armed Forces on December 3, 2019 regarding a change in the total height of the wind turbines to 230 

meters. 

The Swedish Armed Forces announced in a written statement on January 20, 2020 that the Armed Forces 

currently have no objections to the change of total height to 230 meters. 

 

 

4.10 Air traffic 

Areas where tall objects may constitute obstacles to aircraft taking off or landing can be divided into two 

categories. Only one type, obstacle-free areas, is considered by the Swedish Transport Administration to 

be protected by national interest legislation. However, the other type of surface, procedure areas and 

Minimum Sector Altitude (MSA) areas, are necessary for the functioning of an airport, but are of such a 

nature that they can be altered without this necessarily having a negative impact on the nat ional interest. 

The area of operations is located within the MSA area of Sundsvall Timrå Airport and the MSA area of 

Höga Kusten Airport. An obstacle analysis will be ordered from LFV to ensure that the operations do not 

affect the MSA areas, obstacle clearance areas or procedure areas of the airports concerned. 

At the time of the application, both airports had MSA sectors above the operational area which was at 

3000 feet. The MSA for Sundsvall-Timrå Airport has today been changed to 3200 feet and for Höga 

Kusten Airport the MSA is at 3300 feet. Thus, the MSA from Sundsvall Timrå Airport is limiting. 3200 feet 

corresponds to 975.36 meters. The MSA requires a 300 meter safety zone, which means that no objects 

may be built higher than 675.36 meters. This means that wind turbines with a total height of 230 meters 

can be used in places where the ground level is 
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lower than 445.36 meters above sea level. No part of the operational area reaches higher than 445 

meters above sea level. The requested change will have no impact on the operations of nearby airports.  

Sundsvall-Timrå Airport has a TMA area covering the southern half of Sörlidberget. The TMA has been 

increased but the change will not take effect until August 13, 2020. Only then can Kabeko etapp 1 order a 

flight obstacle analysis for Sörlidberget. With the increase of the TMA area, the main alternative will not 

have any impact on Sundsvall-Timrå Airport. Sundsvall-Timrå Airport is aware of the current conditions 

and has during the consultation approved the main alternative without objections. 

Höga-Kusten Airport is aware of the circumstances and has approved the main alternative without objections. 

 
When the TMA area for Sundsvall-Timrå Airport has been increased, the application will be supplemented 

with a flight obstacle analysis. During the environmental assessment, in connection with the 

announcement of the application, the airports will be given the opportunity to comment on the matter 

again. 

 

 

4.11 Reindeer husbandry 

The operational area is located within Ohredahke, Voernese and Raedtievaerie Sámi villages and the 

southernmost part of the operational area is on the edge of Jijnjevaerie Sámi village. 

As far as the company is aware, there is currently no reindeer husbandry at or within the operational area. 

Ohredahke Sámi village uses the national interest area south of Graningesjön, southwest of the 

operational area, every year. 

During the consultation, no Sámi villages have submitted objections to the applied amendment. 
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5 Technical description 
 

 
5.1 Area of activity 

The area of operation under the main alternative has not changed compared to the zero alternative. Since 

the current permit was granted and gained legal force, no additional natural values have been added within 

the operational area. 

The map supporting the current permit shows the area of operation and the planned roads. In the maps in 

the application, existing roads were marked in blue. Newly built road according to the exemplified plant 

layout was shown in orange color. 

The application stated that the existing roads will be widened, where necessary to make the roadway 5 

meters wide. These roads were also included in the area that was inventoried for nature, and the forest 

and land on either side of the road were inventoried. 

In the current application, the area for roads outside the operational area of the wind turbines has been 

designated as "road area" and marked in gray. Thus, the current application includes the operational area 

and a road area. This has been done to make it clear on the map that the permit also includes access 

roads and exit roads. 

 

0 1 2 kilometers 

Figure 11. Map with the operational area and the road area 
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Since the application was submitted to the current permit, a new road has been built from the west that is 

strategically located. The company sees that this road may have value for transportation. There are no 

natural values in the vicinity of the road. 

 

 

5.2 Wind resources 

Kabeko has been measuring the wind in Sollefteå and Kramfors municipalities since 2010. Wind 

measurement masts were then erected at Rödstahöjden, located 12 kilometers north of Sörlidberget, at 

Rammeldalsberget, located 33 kilometers east of Sörlidberget, and at Undromshöjden (belonging to the 

Storhöjden phase 1 wind farm), located 40 kilometers northeast of Sörlidberget. In 2011, a wind 

measurement mast was erected at Vitberget, located 9 kilometers east of Sörlidberget, in 2012 a wind 

measurement mast was erected at Knäsjöberget, located 8 kilometers north-northwest of Sörlidberget, 

and in 2014 a wind measurement mast was erected at Sörlidberget. 

Kabeko has also measured the wind with SODARs. A SODAR is a mobile device that measures wind 

speeds by analyzing the echo of specific sound pulses. SODARs are used for short measurement periods 

of around three to four months, after which the device is moved to a new measurement site. 

 

Figure 12. Annual mean wind at 132 meters above the operational area and so-called wind 

profile where it is clearly visible that the wind increases exponentially with 

height above the ground. 
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The map on the previous page shows the wind resource expressed in annual mean wind at 132 meters 

above ground level and the general wind profile of the site. The operational area has a sufficiently good 

wind resource for wind power to be built but that there are large variations within the operational area. The 

map also shows that the wind is, as expected, strongest at the highest areas. An important result from the 

wind measurement is the wind profile. 

The wind profile shows how much the annual mean wind increases with height above ground. The wind 

profile is specific to each unique area. Decisions on whether to increase the overall height of wind turbines 

are based on the wind profile. 

The wind profile shows that the wind continues to increase with height even above 130 meters. For other 

locations the wind profile may look different and in some cases the wind profile shows that the annual 

mean wind does not change significantly with increasing altitude and for such locations a higher total 

height is not viable. 

 

5.3 Production of renewable electricity 

By using the best available technology in the form of taller wind turbines, the wind resource at the site in 

question will be better utilized, thus maximizing the environmental benefit based on the site conditions. 

In the exemplified plant layouts for the alternatives, the company has assumed that the zero alternative is 

represented by 22 wind turbines with a rotor diameter of approximately 125 meters and approximately 3.5 

MW generator output and that the main alternative is represented by 20 wind turbines with a rotor 

diameter of approximately 160 meters and approximately 6 MW generator output. 

 
In the environmental impact assessment for the current permit, the production was estimated to be about 

350 gigawatt hours per year and the calculation was made for 28 wind turbines. This corresponds to 12.5 

gigawatt hours per wind turbine per year. 

Based on the wind data measured at Sörlidberget, a 6 MW wind turbine is expected to produce about 21 

gigawatt hours per year. The total production with the exemplified plant layout for the main alternative 

would then be 420 gigawatt hours. Detailed production calculations are only carried out at the time of 

investment decisions and it is also then that the model and make of wind turbine is determined. 

Production varies between different makes and models and therefore the above figures should be 

interpreted as general, where the purpose is to depict the magnitude of the difference in production. 

The company's assessment is that production could increase significantly through the main alternative, an 

increase of almost 50%. 

 

5.4 Noise from wind turbines 

 
Sound 

Different wind turbine models have different sound power levels (source noise). Between different wind 

turbine models, the source noise usually varies within the range of 107 to 103 dB(A) at base level. For a 

given wind turbine model, the source noise can be lowered either by equipping the wind turbines wi th a 

superstructure on the trailing edge and/or leading edge of the blades or by adjusting the operating modes.  

 
The superstructure is called differently by different suppliers and the design differs slightly between 

suppliers. The superstructures are usually called serrated edges, dino tails, low noise trailing edge, owl 

wings and others. The purpose of the superstructure is to reduce turbulence and thus make the wind 

turbine more efficient and produce more renewable electricity. Turbulence also causes noise. Reducing 

turbulence lowers the source noise. It is possible to install these extensions afterwards, but the most 

common is that the wind turbines are ordered with this as an addition and the extensions are delivered 

mounted. 
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Wind turbines have different operating modes that can gradually reduce the load on the wind turbine and 

electricity production. Some suppliers can provide longer guarantees for wind turbines in return for an 

undertaking that the turbine will be operated in a slightly more moderate mode. The energy output is then 

reduced by a few percent, but in return the technical lifetime increases. One effect of this is also that the 

source noise is reduced. The different operating modes are programmed and this controls the angle of the 

blades (pitch) to the wind. Usually these settings are called "modes", where "mode 0" is the most efficient 

setting in terms of energy production. This type of setting is done either to increase the technical lifetime 

of the wind turbine and/or to limit the source noise. Most wind turbine models can be tuned down in 

different steps resulting in gradual reductions of the source noise by 1 dB(A). Wind turbines can also be 

set in customized modes where the source noise is reduced only for a certain wind range or speed. There 

are thus good conditions for operating wind turbines with varying source noise, for example depending on 

the prevailing wind direction and weather conditions. 

Noise calculations always accompany a permit application. In Sweden, it has been decided that noise 

calculations should be carried out according to the Swedish Environmental Protection Agency's 

calculation model or with Nord 2000. Nord 2000 is an advanced calculation model for community noise 

and the model has been validated for sound calculations for wind power. Kabeko has used Nord 2000 in 

this application. The calculations are cumulative and take into account all planned and built wind power 

within at least 10 kilometers. Sound calculations are also produced for low-frequency sound. The sound 

calculation shows that the business can be operated without exceeding the limit value of 40 dB(A) to 

homes and that the Public Health Agency of Sweden's general advice on indoor noise is not exceeded. 

Today, the practice in all decisions on permits is that an independent party must control the sound from 

the wind turbines after commissioning. 

 

 

5.5 Amplitude modulation of sound 

Wind turbine sound modulation has a swishing character and always occurs when the rotor blades pass 

the tower, changing the conditions of the airflow around the rotor blades and the vortices created from the 

trailing edge of the blade. 

 
In stable atmospheres, which can usually occur during evenings, nights and mornings, abnormal amplitude 

modulation can occur in some cases, which is heard more as a hissing/thumping sound. The sound power 

level in the peaks and valleys can then be a few decibels higher or lower compared to the average value, 

it is this difference that causes the varying sound. The company assesses the probability that abnormal 

amplitude modulation will occur at Sörlidberget as small because the wind shear is relatively low at the 

tower heights that will be relevant. However, it cannot be ruled out that abnormal amplitude modulation 

may occur on occasion. 

At high wind shear, there is a large difference in wind speed at a blade when it is at its lowest position 

compared to its highest position. This is usually the case in forest environments and low tower heights of 

80 to 100 meters. The wind speed at lower heights has then been slowed down by the forest compared to 

the wind higher up. For this reason, it is important that the rotor is sufficiently high up so that the lowest 

part of the rotor disk does not pass through the turbulent air layer that is usually found closest to ground 

level. 

Based on the attached noise calculations, it is clear that there are actual and technical possibilities to 

contain the accepted limit value of 40 dB(A) at noise sensitive locations with a margin. Adjustment for 

amplitude modulation and maximum sound level is included in the accepted limit value of 40 dB(A). 

In case M 1067-15 of March 2, 2016, the Swedish EPA was asked to comment on amplitude modulation 

and wind power activities. The Swedish EPA stated that the fact that sound from wind turbines is 

amplitude modulated has been taken into account by proposing requirements for lower noise values 

compared to other activities in the Swedish EPA's guidance. In the same case, the Land and Environment 

Court of Appeal found that 
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the research that was ongoing at the time on amplitude-modulated sound from wind turbines had not led 

to any change in the Swedish Environmental Protection Agency's guidance for noise from wind power or 

resulted in other guiding advice or similar from another authority. The court did not find that there were 

reasons to prescribe a lower limit value in the presence of amplitude-modulated sound. 

The issue of amplitude modulated sound was also subject to review in the Land and Environment Court 

of Appeal's decision of April 27, 2017, case number M 2917-16. In the case, the court found that current 

research regarding the effects of amplitude modulated sound has not resulted in any change in the 

relevant authorities' guidance for managing noise from wind turbines. The Land and Environment Court of 

Appeal therefore found no reason to tighten the practice that has long been applied in this area.  

The company states that research and the relevant authorities' guidance on the effects of amplitude-

modulated sound have not changed since the Land and Environment Court of Appeal's last ruling. 

The inclusion of the limit value at dwellings has been deemed acceptable in practice to prevent nuisance 

to human health and the environment arising from wind energy activities. In setting this limit value, 

account has already been taken of the uncertainties surrounding the disturbance effect of amplitude-

modulated sound from wind energy activities. This is why wind power activities have the most stringent 

noise requirement of all activities in Sweden. 

 
Measures to limit or prevent amplitude modulation 

Amplitude modulated noise is partly caused by vortices from the trailing edge of the blade. In addition to 

the noise nuisance, these vortices also cause power losses for the wind turbine owner. There are 

therefore two good reasons why developments have led to quieter wind turbines, which are therefore also 

more efficient. This is the direction in which wind turbine manufacturers are moving and they have, 

among other things, developed and produced serrated trailing edges, which are becoming increasingly 

common. These break up the vortices at the trailing edge of the blades, resulting in lower noise and 

higher efficiency. The company is committed to selecting the best possible technology when choosing 

wind turbines to reduce amplitude modulated noise from the wind turbines and increase the efficiency of 

the wind farm. 

 

Figure 13. Serrated trailing edges on wind turbine blades 
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Today, there is no commercially available technology to reduce "abnormal" amplitude modulated noise 

that does not also result in loss of production. Setting the wind turbine in a different mode reduces 

production and source noise. Lowering the source noise means that the wind turbine sounds less, but in 

weather conditions that cause amplitude modulated noise, the effect would remain, but probably with 

slightly lower noise. 

 

5.6 Rotating shadows from wind turbines 

When an operating wind turbine is aligned with observers 

and the sun, the light and shadow changes caused by the 

operating rotor can be perceived as disturbing. 

The phenomenon occurs in sunshine, when the wind 

turbine is in operation and in the places that can be 

shaded by the wind turbine. In practice, shadow effects 

can occur to nearby dwellings when the sun is low, 

because the shadow then falls far. The shadow from a 

wind turbine moves from the west just after sunrise, via 

the north, to the east as the sun sets. 

The likelihood of shadow disturbance is greatest for 

buildings southwest or southeast of a wind turbine. A 

shadow thins with distance, decreases in sharpness 

and disappears due to optical phenomena in the 

atmosphere. 

 
 

 

Figure 14. Photograph of shadow from a wind turbine 

The extent of the shadow on clear winter days can be longer than on clear summer days. Shadows can be perceived by the 
human eye at a distance of about 1.5 kilometers, but only as a diffuse change in light. The absolute limit is difficult to 
determine, but experience shows that shadow effects cannot be perceived at a distance of 3 kilometers or more. 

Wind turbine operation can also be adjusted so that shadowing times do not exceed 8 hours per year to 

homes. This type of adjustment means that one or more wind turbines are programmed to stop completely 

during certain times of the year and day. This type of regulation does not result in a significant loss of 

production. The need to regulate shadow times usually only arises for homes that are closer than 1000 

meters to the wind turbines, which is not the case for the licensed activity at Sörlidberget. 

 

5.7 Internal electricity network and connection to regional networks 

The environmental impact assessment for the current permit stated that the wind turbines will be 

connected to the wind farm's collection network and that the collection network will be energized to 20 or 

36 kV. It was further stated that the collector network will, as far as possible, be underground alongside 

the roads that will be built. The proposed change does not entail any change in this respect. However, the 

company adds with this consultation that undergrounding will take place as long as it is economically 

justifiable. For example, if there is bedrock, undergrounding may require extensive blasting to bring the 

power cables to the required depth. This can be unreasonably costly in some cases. Blasting may also 

have a greater environmental impact than necessary. The environmental impact assessment for the 

current permit stated on page 126 that it was not fully decided at the time how the Sörlidberget wind farm 

would be connected to the electricity grid. Just before the application for the Sörlidberget wind farm was 

sent in, E.ON had sent in applications for a line concession for a new line between the Sörlidberget wind 

farm up to a new main grid station in Nässe. In its application, E.ON recommended a 130-kilovolt line 

between a new station on road 774 to a new station in the region around Källsjön and Tunsjön, up to an 

existing 130-kilovolt network. Furthermore, they applied for a new 130 kV line from Källsjön/Tunsjön to 

Nässe. Both concessions for the sections from the new station at road 774 to 
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the new station at Källsjön/Tunsjön and from Källsjön/Tunsjön to the new main grid station in Nässe, has 

today gained legal force. 
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Figure 15. Map of planned regional network lines with legal permits 

and planned wind farms 

 
 

 

5.8 General information on the design and location of wind 
turbines 

A wind turbine usually consists of three rotor blades, a nacelle (machine 

housing) and a tower. The towers are usually made of steel, but there 

are also towers where the lower part is made of concrete and the upper 

part of steel. Both variants are relevant for the Sörlidberget wind farm. 

 
The wind turbines being built today generally have an installed capacity 

of between 3 and 4 MW. When the time comes to procure wind turbines 

for Sörlidberget, the installed capacity may be between 5 and 6 MW or 

more. The company intends to apply for a modification permit without 

any limitation of the capacity. 

 
Different types of wind turbines should be placed at different distances 

from each other. It is therefore not appropriate to determine the exact 

locations of wind turbines already during a permit process. This is to 

enable the use of the best available technology at the time of 

procurement of the wind turbines. 

 
Larger wind turbines with higher generator output require larger rotors, 

as a larger rotor captures more wind, which in turn increases the torque 

to the generator. The rotor diameter of wind turbines usually has a  

 
 

 
Rotor diameter 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16. Illustration of a wind turbine. 
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The company will apply for a modification permit without any limitation on the size of the rotor diameter. 

 
The spacing between wind turbines in a wind farm depends largely on the rotor diameter. The larger the 

rotor diameter of a wind turbine, the greater the distance generally needs to be to avoid wind turbines 

interfering with each other in a way that causes wear and tear and production losses. The current 

operational area can accommodate up to 22 wind turbines with smaller rotor blades (wind turbines with a 

rotor diameter of around 125 meters). 

 
The higher you get off the ground, the windier it gets. Near the ground, the turbulence is high and the 

higher up you go, the lower the turbulence becomes. These relationships are general and apply to the first 

100 meters from the ground surface. One conclusion that can be drawn from these general relationships 

is that the production of renewable electricity increases the higher up the rotor goes and that the wear on 

the wind turbine is lower as less turbulent air can pass the rotor. 

 

 

5.9 Reduced number of wind turbines 

Wind turbines within a wind farm take wind off each other to some extent. Behind an operating wind 

turbine, the wind has a lower wind speed and is more turbulent, this area is called a windbreak. The wind 

speed is lower in the windbreak because the wind turbine has absorbed some of the kinetic energy 

contained in the volume of air that has passed the rotor. With increasing distance behind the wind turbine, 

the wake dies out, meaning that the wind regains strength and turbulence decreases. For this reason, i t is 

unprofitable to place wind turbines too close together. Turbulence is also avoided because it contributes to 

increased wear and tear on the wind turbines. 

The size of the wind vane is determined by several factors such as the length, width and rotational speed 

of the rotor blades, the pitch of the blades, the prevailing wind speed and the temperature variations in 

the air layers above ground. All this is calculated based on the chosen wind turbine model and the wind 

data collected by the developer through wind measurement by various means. The placement of the wind 

turbines within a wind farm is optimized through advanced calculations and the outcome between 

different wind turbine models looks different. 

 
A larger wind turbine, with a larger rotor diameter, takes more kinetic energy from the volume of air 

blowing through the rotor compared to a wind turbine with a smaller rotor diameter. Thus, larger wind 

turbines require larger distances between wind turbines. As a rule of thumb, the distance between two 

wind turbines in the prevailing wind direction should be at least 5 rotor diameters. With a rotor diameter of 

160 meters, this means 800 meters between the wind turbines. This can be compared to a wind turb ine 

with a rotor diameter of 125 meters, which would then require 625 meters between the wind turbines. It's 

not quite that simple, however, and advanced calculations are required to determine the position of each 

individual wind turbine, but as a rule of thumb it works. 

 

 

Figure 17. Schematic illustration depicting distance requirements between smaller and larger wind turbines 
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For Sörlidberget, it can be noted that it would be somewhat too close between the wind turbines if 22 wind 

turbines with larger rotor diameters were used. However, the operational area consists of several different 

sub-areas that already have relatively large distances between each other. The sub-areas are also 

relatively small. It follows that the freedom of choice when determining the final layout is less for 

Sörlidberget and certain given wind turbine positions are already separated by sufficient distances with the 

current permit for 22 wind turbines. However, the company's overall assessment is that with a larger rotor 

diameter, there is room for 20 wind turbines within the operational area. 

A reduction from 22 to 20 wind turbines corresponds to a decrease of 9.1%. 
 

 

5.10 Scale illustration of wind turbines with different rotor diameters 

Since the permit is according to the box model, no final assessments have been made regarding hub 

height and rotor diameter. However, the company has based itself on a probable scenario and concluded 

that 22 wind turbines with a total height of 210 meters and a rotor diameter of approximately 125 meters 

could be relevant for the current permit. Furthermore, the company has assessed that a total height 

change to 230 meters would enable 20 wind turbines with a rotor diameter of approximately 160 meters.  

 
The image below on the left shows a scaled wind turbine with 125 meters rotor diameter and 210 meters 

total height and on the right a wind turbine with 160 meters rotor diameter and 230 meters total height. 

When comparing the alternatives, the difference in hub height is 2.5 meters. 

 

Figure 18. Schematic illustration showing the size difference between 210- and 230-meter-high wind turbines 
 

 

An increase in overall height from 210 to 230 meters corresponds to a 9.5% increase. An increase from 

about 125 to about 160 meters rotor diameter corresponds to a 28% increase in rotor diameter (an 

increase to 170 meters rotor diameter would correspond to a 36% increase). 
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5.11 Exemplary design according to current permit, 22 wind turbines 
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Figure 19. Exemplary design for 22 wind turbines with 

approximately 125 meters rotor diameter and 

total height 210 meters 
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5.12 Exemplary design according to applied amendment, 20 wind turbines 
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Figure 20. Exemplary design for 20 wind turbines with 

approximately 160 meters rotor diameter and 

total height 230 meters. 
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5.13 Roads, parking lots and foundations 

 
Roads 

The requested modification will not essentially change the roads that are planned to be used in and out of 

the area of operation. The access roads specified in the existing permit will remain the same. 

Transportation will enter from Route 774 to the north. From road 774, there is a road in a southerly 

direction that runs in the valley between Gammfäbodberget and Korsmyran. The road then splits and goes 

up towards Korsmyran in the east and towards Starrmyrberget in the west. The road is called ( i) in the 

map below. 

 
East of the above-mentioned access road is a forest road in a south-easterly direction. This road also runs 

from road 774. The road leads up to the eastern subarea at Korsmyran. The road is called ( ii) in the map 

below. 

 
From road 331 in the south, at Åkroken, a road runs in an easterly direction towards Kroksjöarna and 

Hammarshöjden. From this road there are then two roads into the operational area. One road goes 

towards Sörlidberget and the other goes up and follows the valley between Sörlidberget and 

Starrmyrberget. The road is called (iii) in the map below. 

 
Roads (i) and (iii) are planned to be the main access roads for heavy traffic. Road (ii) will be used for 

construction traffic. 

 
The map referred to above comes from supplement 2.0 (page 2) to the application for the current permit. 

 
From the west, a forestry road comes from road 774, which in the map below is called ( iv). The road was 

not designated in the application for the current permit. The road has good bearing capacity and the width 

is 2.5 to 3 meters. The company intends to include the road in the application for an amendment permit 

provided that the environmental assessment delegation does not consider the addition of this road to be a 

significant change to the operation. Road (iv) is an existing road and there are no adjacent natural values 

or cultural heritage objects. The road is not intended for the transportation of wind turbine parts. However, 

the road could improve logistics within the wind power area. During construction, there is a lot of traffic in 

and out of the area and there can easily be waiting times when vehicles have to meet. Road (iv) could be 

used for construction traffic and personnel during the construction of wind turbines 9, 12, 13, 14 and 15.  

This would reduce congestion on roads (i) and (iii) and shorten vehicle travel distances, thereby reducing 

vehicle fuel consumption to some extent. 
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Figure 21. Exemplary site layout for wind turbines and roads 

in the 2017 Supplement 2.0 to the application. 
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The accessibility requirements for vehicles transporting leaves are broadly the same, regardless of the 

length of the leaf. This is because the wheel sets are able to turn independently of each other, providing 

good passability. This means that turning radii will not change significantly. 

 

 

Figure 22. Transportation of a blade to a wind turbine 
 

 

The dimensioning of the roads will not change. The technical description of the application for the current 

permit stated that the existing roads will be widened to about 5 meters and newly constructed roads will 

have the same width. Road sections where the underlying soil has good bearing capacity will be paved 

with between 0.3 and 0.4 meters of superstructure and sections where bearing capacity is low may require 

0.6 meters of superstructure. 

The proportion of new road that will be needed is essentially comparable between the options. As the 

main alternative includes 2 fewer wind turbines than the zero alternative, a slightly shorter distance of new 

road will be needed for the main alternative, but it is likely to be two shorter detour roads, where the road 

length is of less importance. 

According to the illustrative construction layout of the baseline option, it is estimated that 9.7 kilometers of 

new road will be needed. The illustrative construction layout of the main option estimates the need for 9.4 

kilometers of new road. The Main Alternative would therefore result in a 3.1% shorter road. The share of 

newly constructed road is essentially comparable between the options. 
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Parking lots and meeting points 

The technical description chapter of the environmental impact assessment for the current permit stated that: 

 
At each wind turbine, a hard standing area will be constructed for cranes and other construction 

equipment. For large wind turbines with a total height of up to 210 meters, the hardened parking area is 

estimated to occupy about 3,000 square meters. For this, open areas of approximately the same size are 

needed. The open space is mainly needed for the extension of the crane arm along the road (total of 

about 5,000 square meters). The size of these areas varies depending on the size and make of the wind 

turbines. 

Furthermore, it was stated that the application included approximately 15 meeting places of 0.01 

hectares each and 4 temporary parking places of 1 hectare each. With the requested amendment, the 

Company estimates the number of meeting places and their dimensioning will remain unchanged. 

 
- The total land claim for 22 wind turbines with 0.5 hectare of site, 4 temporary sites each 

estimated at 1 hectare and 15 meeting points with 0.01 hectare each is 15.15 hectares. 

 
- The total land claim for 20 wind turbines with 0.5 hectare of staging area, 4 temporary 

staging areas and 15 meeting points with 0.01 hectare each is 14.15 hectares. 

 
Thus, the total land claim is essentially comparable, the requested amendment entails a marginal 

reduction in the proportion of land claimed. The total land take through the main alternative is 6.6% less 

compared to the zero alternative. 

 
Foundation 

The change in the overall height of the wind turbines may result in the need for larger foundations 

compared to what was stated in the application for the current permit. However, the dimensions of the 

foundations vary with different wind turbine models and the geotechnical conditions of each specific site. 

 
- For sites with bedrock, or with thin soil cover to bedrock, rock anchored foundations can be 

used. This is desirable as they cost less than gravity foundations. Rock anchored wind turbine 

foundations are significantly smaller than gravity foundations. Rock anchored foundations are 

anchored in rock with wire rods in drilled holes. 

 

- For sites with good bearing capacity but where foundations are not in contact with the 

bedrock, more compact gravity foundations can be used. 

 

- For sites with poorer bearing capacity, larger diameter foundations are used. 

 
From the point of view of ground disturbance, the design of the foundation is less important, as it is below 

ground level and adjacent to the installation site. A circular foundation for a site with poor bearing capacity 

can be designed for a 230 meter high wind turbine with an estimated 20 meter radius. The corresponding 

foundation for a site with good bearing capacity usually has a much shorter radius and a rock-anchored 

foundation has an estimated radius of 5 meters. Thus, the volume of concrete in a foundation varies 

greatly with the geotechnical conditions of each wind turbine location. In the technical description for the 

current permit, it was stated that the choice of wind turbine has not yet been decided and thus it is not 

possible to accurately report the dimensions of the foundation and that the reported calculations for 

masses and land claims are therefore to be regarded as estimates. 

Calculations in the section "Approximate mass requirements" in Chapter 9 "Technical description", were 

based on the assumption that each foundation requires 600 m3 of concrete. The amount of concrete was 

estimated based on an assumption of probable distribution between the number of gravity foundations 

and the number of rock anchored foundations. At the time, 28 wind turbines were planned within a slightly 

larger operational area. 
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The applicant assumed that half of the foundations could be rock anchored foundations and half gravity 

foundations. At the time, it was assumed that gravity foundations would require approximately 1000 m 3 of 

concrete and that rock anchored foundations would require 200 m3 of concrete. 

14 × 200 + 14 × 1000 

28 
= 600 

For the main alternative, the amount of concrete for rock anchors is expected to be comparable to what 

was assumed in the calculations for the current permit. The amount of concrete for gravity foundations is 

expected to increase to about 1200 m3 . The proportion of rock anchored and gravity foundations is 

assumed to be half, i.e. the same as assumed in the environmental impact assessment for the current 

permit. 

10 × 200 + 10 × 1200 

20 
= 700 

 

 

 

The total concrete requirement under the zero option is estimated at 600 x 22 = 13 

200 m3 The total concrete requirement under the main option is estimated at 700 x 20 

= 14 000 m3 

The total concrete requirement for the main option is thus estimated to be slightly larger (about 800 m3 

larger) compared to the zero option. This corresponds to an increase of about 6.1%. However, the 

company points out that this comparison cannot be made until geotechnical analysis has been carried out 

with actual test borings to assess the suitability of the rock for rock anchored foundations. The actual 

concrete requirement may amount to 1 200 m3 per wind turbine in case rock anchored wind turbines 

cannot be used. 

 

Figure 24. Construction of foundations 
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Obstacle marking 

For aviation safety reasons, wind turbines, just like masts and other tall installations, must be equipped 

with obstacle markings in accordance with the Swedish Transport Agency's regulations. According to 

current regulations, wind farms with wind turbines with total heights exceeding 150 meters must have high-

intensity white flashing lights marking the wind turbines located in the corners of the wind farm and low-

intensity red fixed lights for other wind turbines. 

 
With the exemplified design of the existing permit, 7 wind turbines in Sörlidberget and 8 wind turbines in 

Knäsjöberget would have high-intensity white flashing light. According to the exemplified design under the 

proposed main alternative, 7 wind turbines within Sörlidberget and 7 wind turbines within Knäsjöberget 

would receive high-intensity white flashing light. The other wind turbines would receive low-intensity red 

solid light. 

 
The applied amendment would therefore not result in any difference in environmental effects due to 

obstruction marking, because the number of wind turbines with high and low intensity obstruction lights will 

be the same for both the main alternative and the zero alternative. The environmental effects for local 

residents due to obstruction marking are comparable to the zero alternative. 

 
 

 
Main alternative Zero option 

20 wind turbinesSörlidberget 22 wind turbines Sörlidberget 

14 wind turbines Knäsjöberget 22 wind turbines Knäsjöberget 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 25. Illustration design  Figure 26. Illustration design for 

0 1 2 
kilometers 

obstacle marking, main options 
0 1 2 
kilometers 

obstacle marking, zero option 
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5.14 Executive summary 

The difference between the main option and the zero option is summarized below. 

 
Table 3. Difference between the main option and the zero option 

 
 

 
Zero alternative Main options 

Comparison 

between the 
alternatives 

Difference 
between 

alternative in % 
Electric power 
production 

275 GWh 420 GWh 145 GWh 52,7 

Number of works 22 20 -2 -9,1 

Overall height 210 m 230 m 30 m 9,5 

Rotor diameter ~125 m ~160 m 17,5 m 28 

New road length 9.7 kilometers 9.4 kilometers -0.3 km -3,1 

Parking lots 15,15 14,15 -1 ha -6,6 

Foundation (concrete) 13 200 m3 14 000 m3 800 m3 6,1 

Obstacle marker (white) 7 7 0 0 
 
 
 

 

As mentioned above, the calculations are based on sample layouts. The final layout is likely to differ from 

the sample layout. Thus, road length will vary slightly with layout. Until a geotechnical investigation with 

test drilling has been carried out, it is not possible to specify the exact size of the foundation and volume of 

concrete. The figures in the above comparisons are more appropriately interpreted as the table below 

shows. 

 
 

 
Table 4: Difference between the main alternative and the zero alternative 

 
 

Zero alternative Main options Comparison between the options 

Electric power 
production 

275 GWh 420 GWh significant increase 

Number of works 22 20 slightly fewer 

Overall height 210 m 230 m slightly higher 

Rotor diameter ~125 m ~160 m one third larger 

New road length 9.7 kilometers 9.4 kilometers no difference 

Parking lots 15,15 14,15 slightly less 

Foundation (concrete) 13 200 m3 14 000 m3 something more 

Obstacle marker (white) 7 7 no difference 
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6 Environmental impacts, comparison between alternatives 

 
The main alternative consists of 20 wind turbines with a total height of 230 meters. From this framework, 

the Company has then based its assessment that 160 meters rotor diameter is likely for the site. However, 

the final rotor diameter can be both smaller and larger. 

The zero alternative consists of the existing permit, which includes 22 wind turbines with a total height of 

210 meters. Based on this framework, the company has assessed that wind turbines with a diameter of 

approximately 125 meters would be the most likely choice of rotor diameter, given that all 22 wind turbines 

would be built. The main reason why the company is seeking a modification permit for taller wind turbines 

is the assessment that wind turbines with a rotor diameter of approximately 160 meters cannot be used if 

the total height is limited to 210 meters. The new generation of wind turbines can use wind resources more 

efficiently and enable higher production of renewable electricity, even though the main alternative includes 

fewer wind turbines compared to the zero alternative. This chapter describes and assesses the difference 

in environmental effects between the main alternative and the zero alternative. The assessments are 

based on the impact areas that were described and assessed in the environmental impact assessment for 

the current state. 

 

 

6.1 Assessed environmental impacts of the zero option 

Table 5. Environmental impacts of the baseline option 

 

Assessed environmental impacts positive insignifican
t 

small moderate large 

Climate and environmental impacts ṉ     

Achievement of environmental 
objectives 

ṉ     

Compliance with environmental quality 
standards 

ṉ     

Landscape image   ṉ ṉ  

Living environments  ṉ    

Outdoor life  ṉ ṉ   

Natural environment and species   ṉ   

Cultural environment  ṉ    

Natural resources  ṉ ṉ   

Water sources and water protection 
areas 

 
ṉ 

   

Communications (radio link, air & 
road) 

 
ṉ 

   

Security and safety  ṉ    

 

 

 

6.2 Cumulative effects 

In the application for the current permit, cumulative assessments were made regarding the environmental 

effects and then Sörlidberget was considered cumulatively with Knäsjöberget, Vitberget and Hästkullen. 

Two years ago, consultations were conducted for Stormyrhöjden, but no application has been submitted to 

date. 

When assessing environmental effects in this environmental impact assessment, all built and planned 

wind turbines within 10 kilometers of Knäsjöberget and Sörlidberget are considered. Thus, Rödstahöjden, 

Vitberget, Stormyrhöjden and Hästkullen wind farms are taken into account. 
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The cumulative assessments mainly concern landscape and noise impacts. Shadows from wind turbines 

cannot be perceived by the human eye after a distance of about 2 to 3 kilometers. Thus, it is not relevant 

to perform cumulative calculations for shadows for projects other than Knäsjöberget, Sörlidberget and 

Stormyrhöjden. 

 

 

6.3 Climate and environmental impacts 

Wind power is a renewable energy source that has major environmental benefits. It utilizes a resource that 

is free and infinite, and it is free of harmful air emissions. Provided that wind farms are located in areas 

that are suitable from a natural and cultural point of view and at a considerable distance from local 

residents, wind power has little local environmental impact. 

 
From a long-term perspective, expanding Swedish wind power will reduce the need for other sources of 

energy, thereby reducing the negative environmental impact of, for example, fossil-fuel-fired power plants 

and the uranium use chain from mining to waste. Wind power accelerates the phase-out of fossil fuel 

demand and thus contributes to climate change mitigation. 

 
Assessment of climate and environmental impacts 

The expected production of renewable electricity will be higher under the main alternative, while fewer 

wind turbines are built, thereby reducing the need for raw materials. A wind farm at Sörlidberget, 

regardless of its design, will have positive climate and environmental effects, so there is no difference 

between the alternatives. 

 

 

6.4 Achievement of environmental objectives 

Sustainable development must guide the application of all provisions of the Environmental Code. In 

assessment and supervision, as in the case of activities and measures affecting the environment or human 

health, the rules of the Environmental Code must be applied in the way that best promotes the objectives 

of the Environmental Code. Parliament has therefore adopted environmental quality objectives in 16 areas. 

These objectives aim to promote human health, protect biodiversity and the natural environment, and 

safeguard the cultural environment and cultural-historical values. They also aim to preserve the long-term 

productive capacity of ecosystems and to ensure good management of natural resources. 

 
Assessment of impacts on the achievement of environmental objectives 

Of the 16 environmental quality objectives, the wind power project contributes positively to the 

achievement of 7 of them. 5 of the objectives (good quality groundwater, teeming wetlands, living forests, 

good built environment and a rich flora and fauna) are affected to some extent but the wind farm does not 

affect the achievement of these objectives, the other 4 objectives are not affected at all by the project. 

There is no difference between the main alternative and the zero alternative. 

 

 

6.5 Compliance with environmental quality standards 

Environmental quality standards are a legal instrument governed by Chapter 5 of the Environmental Code. 

The standards serve to prevent or remedy environmental problems. They are also intended to help 

Sweden achieve environmental quality objectives or implement EU directives. Environmental quality 

standards were introduced to address the environmental impact of diffuse emission sources such as traffic 

and agriculture. 
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Assessment of effects on compliance with environmental quality standards 

The planned wind power facility is not expected to result in any environmental quality standards being 

exceeded. Overall, the wind power facility will have a positive impact on the air and aquatic environment, 

as, for example, coal condensation power and other use of fossil fuels for energy production result in large 

emissions to air. Regardless of the alternative, the planned wind power facility will give rise to noise levels 

that are below the Swedish Environmental Protection Agency's guidelines. There is no difference between 

the main alternative and the zero alternative. 

 

 

6.6 Landscape image 

Impacts on the landscape are inevitable in wind energy developments, as wind turbines need to be placed 

in open spaces or on hilltops and be high enough to achieve sufficient wind conditions. The perception of 

landscape change is individual and depends on where you are in the landscape. 

During the environmental assessment for Sörlidberget and Knäsjöberget, the applicant has revised the 

respective area of operation and also the number of wind turbines. These revisions have had positive 

environmental effects on the landscape. Knäsjöberget and Sörlidberget comprised 34 and 28 wind 

turbines respectively when the consultations were conducted. The distance between the groups was then 

about 2.5 kilometers and a total of 62 wind turbines were planned within the groups. 

 
In early 2016, the application for Knäsjöberget was supplemented with supplement 3.0, in which the 

number of wind turbines was reduced from 34 to 22 and the wind turbines between Knäsjöberget and 

southeast of Stefanstjärn were removed. This meant that the distance between the nearest wind turbines 

of Knäsjöberget and Sörlidberget increased to about 5 kilometers. Seen from the southwestern shore of 

Lake Graninge, this resulted in a greater separation between the wind power groups, which has a positive 

effect on the landscape. 

 
The application for Sörlidberget was submitted to the environmental assessment delegation in 2017 and 

then the application included 28 wind turbines. In 2018, the application for Sörlidberget was supplemented 

with supplement 1.0, in which the number of wind turbines was reduced from 28 to 22. The wind turbines 

that were removed were located on the southern part of Sörlidberget. These wind turbines would have 

been most visible from the northeastern side of Lake Graninge at the villages of Östergraninge and 

Björknäset. The revision thus had a positive environmental effect on the landscape. 

After revisions were made to the number of turbines for each park, the overall assessment was that 

Sörlidberget, together with Knäsjöberget, would have minor to moderate effects on the landscape. 

 
Effects of changes in overall height 

The main alternative applied for both Sörlidberget and Knäsjöberget includes slightly higher wind turbines. 

For Sörlidberget it is about 20 meters higher total height and for Knäsjöberget it is about 30 meters higher 

total height. 

For example, the hub height of a wind turbine with a rotor diameter of 125 meters, which reaches 210 

meters in total height, is at 147.5 meters. The hub height of a 160 meter rotor diameter wind turbine 

reaching 230 meters in total height is at 150 meters height. This corresponds to an increase in the height 

of the nacelle (machine house) by 2.5 meters for Sörlidberget. The corresponding reasoning for 

Knäsjöberget gives a 12.5 meter increase in nacelle height. 

 
With the above example, the Company wants to highlight that the main alternative entails only a minor 

increase in the height of the nacelle, which visually, seen from the position of the obstacle lighting on the 

machine house, does not entail any significant change. The variations in the terrain between the different 

wind turbine positions are significantly greater than 2.5-12.5 meters. 
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The company's assessment is thus that the most significant change visually will be the change in rotor 

diameter. The main alternative means that the rotor blades can be about 20 meters longer, if 160 meters 

rotor diameter is used and about 25 meters longer if 170 meters rotor diameter is used. The blades will 

also be slightly wider. The perception of rotor size depends on the distance of the observer. From a very 

close distance (a few hundred meters) there is a big difference between a 125 and a 160-170 meter rotor 

diameter. If the viewing location is, say, 5 kilometers away, the difference in rotor size is less noticeable.  

The rotor speed depends on the wind speed and the rotor diameter of the wind turbine. The larger the 

rotor diameter, the lower the speed at the same wind speed. The rotor rotation speed is about 12 

revolutions per minute for a 125 meter rotor diameter wind turbine and about 10 revolutions per minute for 

a 160 meter rotor diameter wind turbine. The rotational speed can vary between different wind turbine 

models, but in general, wind turbines with larger rotor diameters rotate at a lower rotational speed than 

wind turbines with smaller rotor diameters. Studies have shown that the perception of a wind turbine 

depends largely on the speed of the rotor. Observers in studies have experienced greater disturbance 

from smaller wind turbines with faster speeds compared to larger wind turbines with slower speeds. Thus, 

the effects of larger rotor and slower rotation counteract each other to some extent. 

 
Effects of reduced number of wind turbines 

For Sörlidberget wind farm, the main alternative means that the number of wind turbines is reduced from 

22 to 20 and that the total height is increased from 210 to 230 meters. This corresponds to about 9% 

fewer wind turbines, which means a marginally smaller impact on the landscape. 

For Knäsjöberget wind farm, the main alternative entails a reduction of 8 wind turbines within the 

operational area, which corresponds to a 36% reduction in the number of wind turbines. This means that 

the landscape impact will generally be less compared to the zero alternative. 

 
Comparison of alternatives 

Photomontages have been produced to depict how a probable wind farm with 22 wind turbines, 210 

meters total height and 125 meters rotor diameter could look like, i.e. the zero alternative. Corresponding 

photomontages have been produced for the main alternative and then 20 wind turbines with 230 meters 

total height and 160 meters rotor diameter have been used. The photomontages also include 

Knäsjöberget. 

 
The company has reasoned that, according to current practice, it is possible for the environmental 

assessment delegation to grant an amendment permit for increased total height, especially since the 

requested increase in height is not significant. The conditions for Sörlidberget and Knäsjöberget are 

relatively similar. The company considers it unlikely that a change permit was only granted for one of the 

wind farms as the conditions are comparable. The company has therefore compared the main alternatives 

for both Sörlidberget and Knäsjöberget with the zero alternative for both Sörlidberget and Knäsjöberget in 

the photomontages. 
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Photomontage 

Photomontages have been taken from Tallnäset (1), Sör-Lövsta (2), Sörgraninge (3), Björknäset (4), 

Östergraninge (5), the south-western side of Grössjön (6), Aborrsjön (7), Åkroken (8) and from 

Spångsjömyran (9). All photomontages can be seen in Appendix EIA 2. 

 

0 2 4 km 

 

 
The northeast side of Lake Graninge 

Most of the residential buildings are located along the north-eastern side of Lake Graninge. From 

Östergraninge to Bodviken there are a total of about 160 residential buildings. The majority of these 

houses have a natural view in a south-westerly direction over Lake Graninge. Between highway 331 and 

Grössjöberget and Lake Grössjön, there is a relatively steep wooded hillside. From highway 331, this 

elevated area obscures the view of Grössjöberget and Knäsjöberget. Some wind turbines will be glimpsed, 

but the impact on the landscape is deemed to have minor environmental effects. 

Seen from Östergraninge, Sörlidberget itself is located in a south-easterly direction, in the same direction 

as road 331. The Sörlidberget wind farm will be visible, especially the wind turbines on Sörlidberget itself, 

which 

Figure 27. Map of locations from which photomontages have 
been produced. 
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is located 2.5 kilometers from the southernmost homes in Östergraninge and 6 kilometers from 

Björknäset. North of Sörlidberget itself are the other wind turbines belonging to the Sörlidberget wind farm. 

The view of these will be partially or completely obscured depending on where you are along the stretch 

Östergraninge towards Björknäset. The landscape will be affected by the Sörlidberget wind farm. The 

environmental effects are assessed to be moderate in Östergraninge, the nearest wind farm Sörlidberget, 

and the further northwest you are along highway 331, the smaller the environmental effects will be. From 

Björknäset, the environmental effects through the impact on the landscape from the Sörlidberget wind 

farm are deemed to be small. 

From Östergraninge and Björknäset, no photomontages towards Knäsjöberget have been produced 

because wind turbines will only be visible from certain places due to the existing forest between highway 

331 and Grössjöberget. 

Photomontage from Björknäset 

From Björknäset, the distance to Sörlidberget's operating area is 3.8 to 5.3 kilometers and 2.2 to 2.8 

kilometers to Knäsjöberget's operating area. 

 
Main alternative, direction to Sörlidberget 

 

Figure 28. Photomontage from Björknäset, the main alternative. Sörlidberget in the picture. 

 

Zero alternative, direction towards Sörlidberget 
 

Figure 29. Photomontage from Björknäset, zero alternative. Sörlidberget in the picture. 
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Photomontage from Östergraninge 

From Östergraninge, the distance to Sörlidberget's operating area is 1.5 to 2.3 kilometers and 3.3 to 4.5 

kilometers to Knäsjöberget's operating area. 

Main alternative, direction to Sörlidberget 
 

Figure 30. Photomontage from Östergraninge, the main alternative. Sörlidberget in the picture. 

 

Zero alternative, direction towards Sörlidberget 

Figure 31. Photomontage from Östergraninge, the zero alternative. Sörlidberget in the picture. 
 
 

 

When comparing the alternatives, the company concludes that the environmental effects through 

landscape impact, experienced from the north-eastern side of Lake Graninge, will be the same. The 

environmental effects are assessed to be minor to moderate. 
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Southwest side of Lake Granninge 

Along the southwest side of Lake Graninge from Sörgraninge to Tallnäset there are some 60 homes. The 

majority of these have a natural view in a north-easterly direction out over Lake Graninge and more or less 

towards the operational area. The distance from these homes to the operational area is between 3 and 6 

kilometers. The Sörlidberget wind farm is located 3 kilometers east of Sörgraninge, 4.5 kilometers east of 

Lögdals, 6 kilometers east of Bullerbo, 7.5 kilometers east of Sör-Lövsta and 10.5 kilometers southeast of 

Malmån. Cumulative impact on the landscape will occur as both Knäsjöberget and Sörlidberget will be 

visible. 

From the southwestern side of Lake Graninge, photomontages have been taken from the villages of 

Tallnäset, which is located in the far north, Sör-Lövsta, which is located in the middle of the lake, and from 

Sörgraninge, which is located in the far south. 

 

 
Photomontage from Tallnäset 

From Tallnäset, the distance to Sörlidberget's operating area is 11 to 14 kilometers and 5 to 9 kilometers 

to Knäsjöberget's operating area. 

 
Main alternative, direction towards Knäsjöberget and Sörlidberget 

 

Figure 32. Photomontage from Tallnäset, the main alternative. To the left of the picture are the wind turbines north of the top of 

Knäsjöberget itself, to the right of these are the wind turbines on Grössjöberget. To the right in the picture is 

the Sörlidberget wind farm. 

 

Zero alternative, direction towards Knäsjöberget and Sörlidberget 
 

Figure 33. Photomontage from Tallnäset, the zero alternative. To the left of the picture are the wind turbines north of the top of 

Knäsjöberget itself, to the right of these are the wind turbines on Grössjöberget. To the right in the picture is 

the Sörlidberget wind farm. 
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Photomontage from Sör-Lövsta 

From Sör-Lövsta, the distance to Sörlidberget's operating area is 7 to 10.5 kilometers and 4 to 8.5 

kilometers to Knäsjöberget's operating area. 

Main alternative, direction towards Knäsjöberget 
 

Figure 34. Photomontage from Sör-Lövsta, the main alternative. Knäsjöberget in the picture. 

 

Zero alternative, direction towards Knäsjöberget 
 

Figure 35. Photomontage from Sör-Lövsta, the zero alternative. Knäsjöberget in the picture. 

 

Main alternative, direction to Sörlidberget 
 

Figure 36. Photomontage from Sör-Lövsta, the main alternative. Sörlidberget in the picture. 

 

Zero alternative, direction towards Sörlidberget 
 

Figure 37. Photomontage from Sör-Lövsta, the zero alternative. Sörlidberget in the picture. 
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Photomontage from Sörgraninge 

From Sörgraninge, the distance to Sörlidberget's operating area is 3 to 6.5 kilometers and 5.5 to 8.5 

kilometers to Knäsjöberget's operating area. 

Main alternative, direction towards Knäsjöberget 
 

Figure 38. Photomontage from Sörgraninge, the main alternative. Knäsjöberget in the picture. 

 

Zero alternative, direction towards Knäsjöberget 
 

Figure 39. Photomontage from Sörgraninge, the zero alternative. Knäsjöberget in the picture. 

 

Main alternative, direction to Sörlidberget 
 

Figure 40. Photomontage from Sörgraninge, the main alternative. Sörlidberget in the picture. 

 

Zero alternative, direction towards Sörlidberget 
 

Figure 41. Photomontage from Sörgraninge, the main alternative. Sörlidberget in the picture. 
 

 

When the alternatives are compared, the company concludes that the environmental effects through 

landscape impact, experienced from the southwest side of Lake Graninge, will be the same. The 

environmental effects are assessed to be minor to moderate. 
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Photomontage from Lake Grössjön 

From Grössjön (6), the distance to Sörlidberget's operational area is 2 to 5 kilometers and 2.5 to 5 

kilometers to Knäsjöberget's operational area. 

Main alternative, direction towards Knäsjöberget 
 

Figure 42. Photomontage from Grössjön, the main alternative. Knäsjöberget in the picture. 

 

Zero alternative, direction towards Knäsjöberget 
 

Figure 43. Photomontage from Grössjön, the zero alternative. Knäsjöberget in the picture. 

 

Main alternative, direction to Sörlidberget 
 

Figure 44. Photomontage from Lake Grössjön, the main alternative. Sörlidberget in picture 

 

Zero alternative, direction towards Sörlidberget 
 

Figure 45. Photomontage from Grössjön, the zero alternative. Sörlidberget in picture 

 

When comparing the alternatives, the company concludes that the environmental effects through 

landscape impact, experienced from Lake Grössjön, will be the same. The environmental impacts are 

assessed to be minor to moderate. 
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Assessment of environmental effects on landscape 

The main alternative and the zero alternative differ visually but the environmental effect through landscape 

impact is essentially comparable. The main and baseline options are both assessed as having minor to 

moderate effects through landscape impacts. 

 

 

6.7 Living environments 

 
Assessment criteria 

In the environmental impact assessment for the current permit, assessment criteria for residential 

environments were set out in section 10.7 on page 175. 

 

Consequences Description of the project 

Large Guideline values or practices are exceeded for a large number of living environments and cannot be addressed 
within what is 

technically and economically reasonable. 

Moderate Guideline values or practices are exceeded for a large number of residential settings after protective measures 
are taken 

Small Guideline values or practices are exceeded for few or no residential settings after protective measures are taken. 

Insignificant Noise and shadow may occur for residential environments but no guideline values are exceeded. No residential 

environments are exposed to exceedances of applicable guideline values or practices. 

 
Assessments in this environmental impact assessment regarding the difference between the 

environmental effects of the main alternative and the zero alternative in this environmental impact 

assessment are based on the same assessment criteria. 

 
Sound 

Noise from wind turbines must not exceed the limit value of 40 dB(A) outdoors at homes. The Land and 

Environment Court has set the limit value in a number of precedent-setting judgments. The Land and 

Environment Court of Appeal has ruled that the maintenance of the 40 dB(A) limit value is acceptable to 

prevent nuisance to human health and the environment arising as a result of wind power operations. 

 
In the environmental impact assessment for the current permit, assessments were made based on 28 

wind turbines at Sörlidberget and for 22 at Knäsjöberget. The conclusion was that the environmental 

effects were expected to be small for Östergraninge, Grössjön and Sörgraninge and for villages at a 

greater distance from the Sörlidberget wind farm, the consequences were assessed to be insignificant.  

 
Supplement 2.0 reduced the number of wind turbines to 22 and slightly modified the exemplary plant 

layout. The revision resulted in lower sound propagation in the south because the number of wind turbines 

there was reduced, while the densification of wind turbines in the northwest, which was considered to be 

representative of a worst-case scenario, resulted in a slight increase in sound there. The overall 

assessment, taking into account all nearby residential environments, was that the addition resulted in a 

lower noise impact. The environmental impact on residential environments was assessed to be 

insignificant. 

The main alternative through this application means a reduction of 2 wind turbines to 20 in total. Fewer 

wind turbines mean less cumulative noise impact on residential environments. Larger rotor diameter also 

means lower source noise. 
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Prior to this amendment application, Akustikkonsulten i Sverige AB has performed cumulative sound 

calculations for Sörlidberget and Knäsjöberget, the calculations also include low-frequency sound. The 

reports take into account all built and planned wind turbines within 10 kilometers of the two operational 

areas. See appendix EIA 3.1 "Sound calculation main alternative" and appendix EIA 3.2 "Sound 

calculation zero alternative". 

Noise calculations performed with a reference wind turbine should be considered as a tool for assessing 

environmental effects. The current permits for Sörlidberget and Knäsjöberget and the respective 

amendment applications are according to the box model. This means that the final locations of the wind 

turbines will be determined at a later stage. Thus, there are no absolute limits to relate to, except for the 

fact that no homes may be exposed to more than the limit value of 40 dB(A). Regardless of the plant  

layout, noise levels will be highest at Grössjön, where the closest dwellings are located. If 40 dB(A) is 

kept to these dwellings, the noise to other dwellings, regardless of the plant layout, will be less. 

Sound levels below 35 dB(A) have insignificant environmental effects as this level is considered a quiet 

environment. Thus, the final choice of wind turbine model is less relevant for the Sörlidberget and 

Knäsjöberget wind farms. 

Calculations have been made with Vestas V126 as the reference wind turbine for the zero alternative. The 

wind turbine model has 104.4 dB(A) in source sound. For the main alternative, Vestas V162 has been 

used as the reference wind turbine. The wind turbine model has 104.0 dB(A) in source noise. Thus, the 

source noise for the two models is very similar. 

Sound calculations have been made using the Swedish Environmental Protection Agency's recommended 

calculation model Nord 2000. The calculations have been carried out in the computer program 

SoundPLAN 8.1. 

On the next two pages, the results of the noise calculation for the main alternative and the zero alternative 

are shown. 
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Main option (14 + 20 wind turbines), noise calculation with 40 dB(A) limit 
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Figure 46. Map showing the estimated 40 dB(A) limit through the main alternative. 

Source noise 104 dB(A) has been used in the calculation. 
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Zero alternative (22 + 22 wind turbines), noise calculation with 40 dB(A) limit 
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Figure 47. Map showing the estimated 40 dB(A) limit through the zero alternative. 

Source noise 104.4 dB(A) has been used in the calculation. 
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Table with results 

The table below summarizes the results of the two noise assessment reports, see Annex EIA 3.1 "Noise 

assessment main alternative" and Annex EIA 3.2 "Noise assessment baseline". 

The noise calculations have been based on the scenario where the zero alternatives for Sörlidberget and 

Knäsjöberget are compared with the main alternative for the corresponding. In both cases, other nearby 

planned and built wind power facilities, within 10 kilometers, have been considered cumulatively. 

Table 6. Sound calculation results for selected control points. 

 

Id Residence name 
Zero 
alternative 

cumulative 
[dBA] 

 Main options 

cumulative 
[dBA] 

 Difference 
between 

alternative 
[dBA] 

 Difference between 

alternative [%] 

A Lake Perch 34 34 0 0% 

B The hook 35 35 0 0% 

C Sörgraninge 31 31 0 0% 

D Lögdals 29 29 0 0% 

E Bullerbo 28 28 0 0% 

F Östergraninge h1 35 35 0 0% 

G Östergraninge h2 35 35 0 0% 

H Östergraninge h3 34 34 0 0% 

I Östergraninge h4 33 32 -1 -3% 

J Lake Grössjön h1 37 36 -1 -3% 

K Lake Grössjön h2 34 34 0 0% 

L Lake Grössjön h3 34 33 -1 -3% 

M Lake Grössjön h4 34 34 0 0% 

No Lake Grössjön h5 37 37 0 0% 

O Björknäset h1 31 30 -1 -3% 

P Björknäset h2 32 31 -1 -3% 

Q Björknäset h3 32 31 -1 -3% 

R Svartnäsudden 28 27 -1 -4% 

S Mellvik 29 28 -1 -3% 

T The Bölebodarna 36 34 -2 -6% 

U Granholmstorpet 29 29 0 0% 

V North Knees Lake 27 27 0 0% 

 

The results show that the zero alternative is comparable to the main alternative. Sound levels at 

residential buildings are essentially unchanged between the alternatives, but mostly slightly lower. When 

assessing environmental impacts through noise, the assessments are based on noise levels at nearby 

dwellings. 

 
Environmental impact assessment of wind power noise 

The assessment criteria for environmental effects through noise impacts are based on the degree to which 

residential environments may be affected by noise. The above table shows that the noise impact on 

residential environments will be essentially equivalent between the alternatives. Therefore, the 

assessment is not affected, the environmental effects will be insignificant. 

 

6.8 Shadow 

Shadows from wind turbines follow the movement of the sun throughout the day and can occur west of the 

turbines early in the day, north of the turbines at midday and east of the turbines in the evening. The 

further away the shadow falls, the faster it moves. This means that at a remote location, a wind turbine 

can only provide shade for a very short time interval, which is usually a few minutes per day for a limited 

time of the year. 
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Due to optical phenomena in the atmosphere, shadows become even more diffuse with distance. After 

about 1.5 kilometers, shadows are perceived only as diffuse light changes. At a distance of 2 to 3 

kilometers, shadows from wind turbines are normally not visible. This means that cumulative effects from 

nearby wind farms can be completely ruled out if the distance between wind farms is greater than 6 

kilometers. 

Shadow calculations have been carried out in the computer program WindPRO and the result for the limit 

of 8 hours shadow per year is shown below. The shadow calculation takes into account the terrain, which 

may mean, for example, that places that are shaded behind a hill do not get any shadow according to the 

calculation result. 

However, the shadow calculation does not consider forest and other vegetation. A site surrounded by 

forest may therefore be shaded according to the calculation but not in reality. See Annex 4.1 for the 

shadow calculation of the main alternative and Annex 4.2 for the shadow calculation of the zero 

alternative. 

Calculated shadow times should be considered as a worst case scenario for the above reasons. 

 
Sunlight can cause reflections on the rotor blades, which can be very disturbing and visible from a 

distance. However, these problems can be completely prevented by not painting the blades of wind 

turbines in a high-gloss color. Today, glare problems have been eliminated from all commercial wind 

turbine manufacturers. No calculations for glare have been carried out. 
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Main option (14 + 20 wind turbines), shadow calculation with displayed limit for 8 hours per year 
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Figure 48. Map showing estimated limit of 8 hours of shade per 

years for the main option. 
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Zero alternative (22 + 22 wind turbines), shadow calculation with displayed limit for 8 hours per year 
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Figure 49. Map showing estimated limit of 8 hours of shade per 

years for the zero option 

 
. 
























