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EXECUTIVE SUMMARY

AS “Latvenergo” aims to establish an onshore wind farm for the purpose of electricity production. It is planned to
have 11 turbines. The study area designated for the wind farm is located in the southeastern part of Latvia, in the
central part of Preili Municipality, approximately 1 km southeast of Riebini village and approximately 4 km
northeast of Preili (Figure 1). There is also one sand quarry in the immediate vicinity of the wind farm development
area.

In this document, noise levels associated with the construction of a wind farm are assessed. The environmental
noise assessment consists of four main parts: the assessment of the existing noise situation, the assessment of
wind turbine generated noise, the assessment of cumulative noise situation, and the assessment of operational
low-frequency noise.

Noise propagation modelling for the existing and cumulative noise situation was performed using the specialized
software DataKustik CadnaA 2024 XL. Calculations were performed according to the following methods:

- road traffic - French national calculation method NMPB-Routes-96;
- industrial noise - Common noise assessment methods in Europe - CNOSSOS-EU.

The modelling results show that the calculated nighttime noise level limit of 45 dB (the noise limit value for
individual dwellings) presented in Annex 2 of the Cabinet Regulation No. 16 of January 7, 2014, "Procedure for
Noise Assessment and Noise Control," remains 300...600 m away from the wind turbine.

There is no Latvian state regulation regarding the sound pressure limit levels of low-frequency noise in indoor or
outdoor conditions. The calculation method used was the Danish national method for the propagation of low-
frequency noise from wind farms, "Danish Low Frequency 2024." The calculation method is intended for use in
the frequency range of 10-160 Hz.

The low-frequency noise propagation calculations were performed using the specialized software EMD
International A/S windPRO 4.1

The calculation results indicate that in each assessment points, the low-frequency noise calculation results are
lower than the established limit value of 20 dB in Denmark.

During the construction of the wind farm and associated facilities, existing standard levels must be followed and
considered in the planning of these works.
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INTRODUCTION

AS “Latvenergo” aims to establish an onshore wind farm for the purpose of electricity production. It is planned to
have 11 turbines. The study area designated for the wind farm is located in the southeastern part of Latvia, in the
central part of Preili Municipality, approximately 1 km southeast of Riebini village and approximately 4 km
northeast of Preili (Figure 1). There is also one sand quarry in the immediate vicinity of the wind farm development
area.

In this document, noise levels associated with the construction of a wind farm are assessed. The environmental
noise assessment consists of four main parts: the assessment of the existing noise situation, the assessment of
wind turbine generated noise, the assessment of cumulative noise situation, and the assessment of operational
low-frequency noise. The number of turbines in the wind farm is 11. The nominal capacity of the proposed turbines
is 7,2 MW, and the hub height of the turbines is 199 meters.

Noise will be generated during the construction of the turbines, the operational period of the wind farm, and the
decommissioning phase. It is expected that the construction and decommissioning phases of the wind farm will
have higher noise levels than the operational phase of the turbines. The noise generated by the turbines primarily
depends on the device's construction, height, and type.

Riebini village

187m

Salmejs

= Kaucers
185m \ Limins

Figure 1. Wind farm development area
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LEGASLATION

ENVIRONMENTAL NOISE

According to Latvia's primary noise legislation, primarily governed by the "Law on Pollution" (Piesarnojuma
likums)', environmental noise is defined as unwanted or harmful outdoor noise created by human activities. This
includes noise emitted by means of transport, such as road traffic, rail traffic, and air traffic, as well as noise caused
by industrial activity zones.

The indicators for environmental noise, the procedures for their application, and the assessment methods are
specified by the Cabinet of Ministers Regulation No. 16 "Procedures for Noise Assessment and Noise Control,"?
dated January 7, 2014. When predicting the environmental noise generated by planned facilities, calculation
methods outlined in Annex 1 of the regulation must be used. The environmental noise limit values are defined in
Annex 2 of the Cabinet of Ministers regulations, which are applied according to the primary land use determined
by municipal territorial planning. This includes areas designated for residential construction and registered
territories in the State Land Cadastre Information System as construction land or residential courtyard land.
According to the rules, environmental noise limit values are determined based on annual average noise indicators
for day, evening, and night periods.

The environmental noise limits established in Latvia are considered universal, as they apply to all noise sources
regardless of their nature. While a similar approach is used in most other European countries, the impact of noise
on public health can depend not only on the quantitative values of noise levels in decibels but also on the type of
noise source. Wind turbines are classified as industrial noise.

The following tables (Table 1 and Table 2) present the noise standards for industrial and traffic noise.
Table 1. Environmental noise requirements of industrial facilities

noise limits’
land use function Ldiena Lvakars Lnakts
(dB(A))  (dB(A)) (dB(A)
Single-family residential areas (detached houses, low-rise, or homesteads), 55 50 45
children's institutions, healthcare, and social care facilities
Multi-story residential areas 60 55 50
Public use areas (public and administrative building territories, including cultural, 60 55 55
educational, and research institutions, state and municipal offices, and hotel
territories) (with residential buildings)
Mixed-use areas, including commercial and service buildings (with residential 65 60 55
buildings)
Quiet areas 50 45 40

T Environmental noise limits are considered target values in areas that are located closer than 30 m from the
stationary noise sources

Table 2. Environmental noise requirements of the traffic environment?® 3

Ldiena (d B(A)) Lvakars (dB(A)) Lnakts (d B(A))
65 60 55

2 Except for areas that are mentioned in subsection 8.2 of regulation no 16.

3 Noise limit values are considered target values in road protection zones along highways (including highways
where traffic intensity is less than three million vehicles per year) and in railway protection zones.

T Law on pollution
2 Cabinet of Ministers regulation no 16. “Procedures for Noise assessment and Noise Control”
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The World Health Organization (hereafter WHO) has developed guidelines® suggesting that the recommended
noise limit for wind turbine noise is 45 dB(A) Lawn. The assessment of the impact of wind turbines is based on the
industrial noise limit value for single-family residential areas which is 45 dB at night.

LOW-FREQUENCY NOISE

Based on Danish legislation the low-frequency noise is defined as noise in the frequency range of 10-160 Hz.

In Latvia, there are no regulatory acts that specify concrete assessment procedures for low-frequency noise, which
can be used to identify a sufficiently safe distance. There is no Latvian state regulation regarding the sound
pressure limit levels of low-frequency noise in indoor or outdoor conditions.

Therefore, this assessment uses Danish experiences. In Denmark, the Ministry of Environment and Food issued
Order No. 9954 on August 26, 2024, which sets both the assessment procedures and the limit values for low-
frequency noise. This order states that the low-frequency noise level (10-160 Hz) caused by wind turbines in
residential buildings should not exceed 20 dB at 10 meters height and at wind speeds of 6 m/s and 8 m/s above
ground level. The compliance of the indoor noise level with the limit value for existing or planned activities is
determined by calculation.

Order No. 995 replaced the previously issued and valid Order No. 135 from February 7, 2019. The new order
updates the 2019 regulation with newer standards and procedures, particularly focusing on improving the
accuracy of noise measurement techniques and reflecting updated European guidelines. The newer regulation
likely incorporates advancements in technology and more stringent environmental protections, which were not
covered in the 2019 regulation.

CONSTRUCTION NOISE

According to point 2.8 of Cabinet Regulation No. 16 of January 7, 2014, "Procedure for Noise Assessment and
Noise Control," the environmental noise limits specified in the regulation do not apply to construction activities
coordinated with the local government. Therefore, this noise assessment does not quantitatively evaluate the
impact of construction activities on noise levels in the planned activity area surroundings.

3 Compendium of WHO and other UN guidance on health and environment. Chapter 11. Environmental noise
4 BEK nr 995 of 26/08/2024
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CURRENT SITUATION

METHODOLOGY

The noise propagation modelling was performed using the specialized software DataKustik CadnaA 2024 XL.
Licence: L41825.

Calculations were performed according to the following methods:

- road traffic - French national calculation method NMPB-Routes-96;
- industrial noise - Common noise assessment methods in Europe - CNOSSOS-EU.

Noise level calculations were carried out at a height of 4 meters above ground level. Noise contours were
presented in 5 dB increments. A three-dimensional landscape model was used to determine noise levels in the
study area, to which the residential buildings with contours and heights and motorways with the corresponding
traffic frequencies were added. Residential buildings used in the model were named after the addresses available
in the Envirotech Dataset.

Traffic frequency data for roads and streets was obtained from traffic load studies conducted by Latvian State
Roads. For all the roads traffic data from 2023 was used. The traffic frequency for the quarry was determined by
analysing traffic frequencies from comparable quarries.

The following baseline parameters were used for noise modelling:
- gridstep=5x5m;
- number of reflections = 2;
- calculation distance from noise sources up to 5 000 m;
- traffic flow = continuous;
- sound absorption coefficient of the ground according to the surface coating.

The domestic noise indicators Lq, Ly, Ln were used in the noise calculations. These indicators characterize,
respectively, the average equivalent noise levels for the daytime (07:00-19:00), evening (19:00-23:00) and night-
time (23:00-07:00) periods. A correction of +5 dB is added for the evening time, and a correction of +10 dB is
added for the night-time.

INPUT DATA
ROAD TRAFFIC

The work is based on Latvian State Road averaged count data, with traffic volumes converted to the annual average
daily traffic intensity. Traffic data used in the noise assessment is presented in Table 3. AADT in the table is the
annual average daily traffic density.

The hourly traffic densities used in the noise model were obtained based on the distribution of hours of the day
(07:00-19:00), evening (19:00-23:00), and night (23:00-07:00), totalling 12 hours, 4 hours, and 8 hours, respectively.
Daily traffic distribution and daily distribution of heavy vehicles used in calculations is described in Table 4. Daily
traffic load distribution describes how traffic load is divided over the course of one day. Daily distribution of heavy
vehicles describes how many vehicles from day, evening and night traffic are heavy vehicles. As there wasn't
detailed data for the daily traffic load distribution, the daily traffic load distribution is taken from CNOSSOS-EU
guidelines® used in Estonia, in which recommendations are given for situations where detailed traffic count data
is unknown. The guideline gives recommendations for distribution of traffic to use considering different types of
roads (ex. highway, main road, local road etc.). In determining the share of heavy traffic, the CNOSSOS-EU
guidelines have been partially used, but the distribution of comparable roads has also been taken into account.
When calculating the daily proportions, it was ensured that the overall percentage of heavy traffic during the day
and the number of heavy vehicles corresponded to the data from the Latvian State Road. In reality, there may be
some differences in the percentage distribution, but these are not significant enough to affect the calculation

> CNOSSOS-EU guidelines
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results. In noise modelling, depending on the road, speed limits of 90 km/h and 50 km/h for light vehicles and
speed limits of 80 km/h and 50 km/h for heavy vehicles were used.

Table 3. Traffic densities around the project area

road AADT % of heavy vehicle/h, vehiclg/h, veh.icle/h, type of road
vehicle day evening night
P58 Vilani - Preili - Spogi .
(km 29,280 - 35,563? & 2138 11 137 69 27 regional road
V742 Preili - GaimuiZa -
Feimani 1274 3 84 45 10 local road
(km 0,000 - 20,520)
V577 Pusa - Krace - Silajani -
Riebini 203 7 14 6 2 local road
(km 10,280 - 32,700)
Road from quarry 96 100 0 0 connector road
Table 4. Daily distribution of traffic and heavy vehicles
road day [%] evening [%] night [%]
P58 traffic distribution 77 13 10
proportion of heavy vehicles 6 3 1
V742 traffic distribution 80 14 6
proportion of heavy vehicles 5 2 1
V577 traffic distribution 81 11 8
proportion of heavy vehicles 5 2 1
Road from quarry traffic distribution 100 0 0
proportion of heavy vehicles 100 0 0

3.2.2 QUARRY

As there is a lack of specific data on the activities and equipment used at the quarry, observations from satellite
images and Directive 2000/14/EC of the European Parliament and Council of May 8, 2000, are used as the basis.

During extraction and material transport, equipment manufactured in accordance with the requirements of
Directive 2000/14/EC of the European Parliament and Council on the harmonization of the laws of Member States
relating to the noise emission by equipment used outdoors® is used.

From the satellite images (Figure 2), it can be observed that one piece of equipment is operating at the northern

tip of the quarry.

6 Directive 2000/14/EC of the European Parliament and of the Council of 8 May 2000 on the harmonization of the

laws of Member States relating to the noise emission by equipment used outdoors.
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Figure 2. Google Maps satellite image of the quarry.

Table 5 presents the permissible sound power levels for typical equipment used in sand quarries according to
Directive 2000/14/EC of the European Parliament and Council of May 8, 2000.

Table 5. Equipment used in sand and gravel quarries and their permissible sound power levels according to
Directive 2000/14/EC

permissible sound

equipment work process power level Lws, dB
crawler excavator for trenching, gravel and sand excavation, and 106...103
loading trucks
front loader for trenching, gravel and sand excavation, and 101...104
loading trucks
bulldozer removal of overburden 106...103
dump trucks and semi-trailer transporting raw and processed material from 93..96
trucks the quarry
crushing and sorting plant (both ~ processing raw material according to demand  guaranteed sound power
stationary and mobile) level!

TThe sound power level is determined according to the requirements set out in Annex Il of Directive 2000/14/EC
of the European Parliament and Council, taking into account variations due to production and measurement
methods. The manufacturer or authorized representative certifies that the specified level will not be exceeded,
based on the equipment used and measurement methods documented in the technical documentation.

In the noise assessment, the crawler excavator is considered the primary piece of equipment operating in the
quarry, as it is one of the largest sources of noise in sand quarries.

For the noise modelling of the nearby quarry the crawler excavator has been modelled as a point noise source
with a sound power level of Lwa = 103 dB. As the excavator is not a stationary noise source, it has been modeled

K A J A J A Kajaja Acoustics OU project nr: 24298 10/19
Laki p8ik 2, 12915 Tallinn, Estonia report name: environmental noise assessment
ACOUSTICS Business ID 11485414 object name: Riebini wind farm

responsible consultant: Marko Rundva
info@kajaja.ee



3.3

24298-01

at four different locations in the quarry, with the assumption that the excavator operates at each point for 2 hours,
making a total of 8 hours during the daytime.

Closest residential buildings are situated approximately 200 m from the quarry boundary.

In preparing the noise assessment, it is assumed that the legislatively permitted industrial noise levels are met in
the current situation..

RESULTS

Based on the made assumptions according to the calculation results, the noise levels from the quarry during the
daytime propagate as follows:

- Noise zone Lq¢ = 65-69 dB extends approximately 20 m from the noise source;
- La=60-64 dB approximately 30 m from the noise source;
- La=55-59 dB approximately 50 m from the noise source;
- L4a=50-54 dB approximately 90 m from the noise source.

The modelling results for current situation are presented as noise maps in Appendix 1:
- Noisemapno 1-1to 1-3
The noise levels affecting residential buildings in the area are provided in a table in Appendix 2.

There are no residential buildings where in the current situation the legislatively permitted calculated nighttime
noise level limit of 55 dB (the limit value for traffic environment) is exceeded.
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OPERATIONAL NOISE

The operational noise situation of the wind farm was assessed. The operational noise assessment consists of three
parts: the assessment of noise propagation in the outdoor environment, the assessment of cumulative noise, and
the assessment of low-frequency noise.

According to the data provided by the client, the exact wind turbine model for this wind farm is still undecided.
The potential manufacturers and turbine types are listed in Table 6.

For this noise assessment, the Vestas wind turbine model V172 was selected for evaluation. This choice was made
due to the availability of the most detailed noise emission data for Vestas turbines at various wind speeds and
frequencies. Furthermore, since the Vestas turbine has one of the highest hub heights and is among the noisiest
turbines in the selection, it is assumed that if its noise levels meet the environmental noise requirements, the
noise levels created by other wind turbines will likely comply as well. Therefore, only the Vestas turbine's noise
emissions were assessed.

Table 6. Potential wind turbine models

rotor d, hubh  hubh UM hon fpn DOSE
manufacturer model MW . max, emission,

m min, m opt, m m opt, m max, m dB
Nordex N175/6. X 175 6.0- 115 179 179 226.5 266.5 106,07

6.X

Vestas V172 172 7.2 114 166 199 252.0 285.0 106,98
Enercon E175 175 6.0 112 162 162 249.5 249.5 106,5°
SGRE SG170 170 7.0 115 165 185 250.0 270.0 106,0*
GE Cypress 164 6.1 148 167 167 249.0 249.0 107,010

*Noise data obtained from specialized software EMD International A/S windPRO 4.1 WTG catalogue

The following table (Table 7) presents information about the wind farm turbine and the figure (Figure 3) show the
placement of turbines.

Table 7. Information about the wind farm turbines

turbine nominal power [MW] number of turbines [pcs] turbine hub height above ground [m]
7.2 11 199

7 Nordex N175/6.X
8 Vestas V172-7.2MW
9 Enercon E-175

10 GE Cypress
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Figure 3. Wind turbine locations

ASSESSMENT OF NOISE PROPAGATION

To assess noise propagation, noise propagation modelling was performed, and noise propagation maps were
created to characterize the operational conditions of the wind farm.

METHODOLOGY

The noise propagation modelling was performed using the specialized software DataKustik CadnaA 2024 XL.
Licence: L41825. The calculation method used was CNOSSOS-EU (Common noise assessment methods in
Europe).

The following input parameters were used in the noise propagation modelling:
- gridstep=5x5m;
- number of reflections = 2;
- traffic flow = continuous;
- calculation distance from noise sources up to 5000 m;
- sound absorption coefficient of the ground according to the surface coating.

Noise level calculations were performed at a height of 4 meters above ground level. Noise contours were
presented in 5 dB increments. To determine the noise levels in the study area, a terrain model made from Latvian
local DTM was used, to which the proposed project solution with noise sources was added; base drawings
provided by the Client were used as references.

In the noise modelling, wind turbines were added to the model as point noise sources according to their height
above ground level. The calculations assumed that all turbines would operate simultaneously around the clock to
assess the maximum noise impact. The domestic noise indicators L, Ly, Ln and WHO recommended Lavn were used
as noise indicators in the noise calculations, which characterize, respectively, average equivalent noise levels for
the daytime (07:00-19:00), evening (19:00-23:00), night-time (23:00-07:00) periods and for the 24-hour period. For
evening time correction of +5 dB is added and for night-time correction of +10 dB is added.
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4.1.2 INPUT DATA

In the modelling of noise propagation from wind turbines, sound power levels in 1/3-octave bands in the frequency
range of 25-10000 Hz were used. The emission data used describe the acoustic energy of the turbines at a wind
speed of 10 m/s in Table 8 and Table 9.

The noise emissions are based on the specifications of a potential manufacturer’s turbine. The type of turbine
used in the calculations is the Vestas V172-7.2 MW. The calculations assumed a turbine height of 199 meters.

If detailed input data for the turbines become available during the Environmental Impact Assessment (EIA)
process, it is possible to recalculate the noise levels accordingly.

Table 8. Vestas V172-7.2 sound power level

sound power (Lwa level [dB] at wind speed m/s
3 4 5 6 7 8 9 10
94,6 94,6 95,2 98,6 102,2 105,6 106,9 106,9

Table 9. A-weighted sound power levels Lwa [dB] of the turbine used in the calculations

frequency [Hz] 25 50 100 200 400 800 1600 3150 6300
62,2 759 86,3 93,3 97,0 97,3 94,3 88,1 78,4

frequency [Hz] 31.5 63 125 250 500 1000 2000 4000 8000
67,3 79,8 88,9 94,9 974 96,7 92,6 85,1 74,3

frequency [Hz] 40 80 160 315 630 1250 2500 5000 10000
71,9 83,3 91,4 96,1 97,6 95,7 90,5 82,0 70,1

4.1.3 RESULTS

The noise propagation modelling results describe the potential noise levels that may occur under favourable
weather conditions as a conservative approach, i.e., under meteorological conditions that are suitable for the
propagation of sound from noise sources (primarily downwind propagation, meaning that in noise propagation
forecasting, it is assumed that the noise always propagates downwind for all noise sources in all directions
according to standard 1SO 9613-2) in a situation where all wind turbines are operating simultaneously. The
modelling results may significantly (up to about 10 dB) differ from actual measurement results, primarily
depending on the prevailing wind direction and speed.

The modelling results are presented as noise maps in Appendix 1:
- Noise map no. 2-1to 2-4.
The noise levels affecting residential buildings in the area are provided in the table in Appendix 2.

The modelling results show that the legislatively permitted calculated nighttime noise level limit of Ln = 45 dB (the
limit value for industrial noise in single-family residential areas) remains approximately 300...600 m away from the
wind turbine. There are no residential buildings where the nighttime noise level limit Ln = 45 dB would be
exceeded. WHO recommended noise level of Lawn = 45 dB is met at approximately 800...1400 m from the turbine.
There are 3 residential buildings where WHO recommended noise level Lawn = 45 dB is exceeded. The residential
buildings where the noise level exceeds the WHO recommended level are shown in Table 10.

Table 10. Residential buildings where WHO recommended noise level Lawn = 45 dB is exceeded

residential building noise level Lavn [dB]
Saméuri 46
Jaunputni 46
MarSamsuri 46

As there isn't information about substation and the noise generated by the substation during the operation of the
wind turbine is marginal compared to the noise from the turbines, the noise from the substation is not considered
in overall noise calculations.
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4.2 CUMULATIVE NOISE SITUATION

To assess cumulative noise propagation, noise propagation modelling was performed, taking into account the
current noise situation. Noise propagation maps were created to characterize the cumulative operational
conditions of the wind farm.

4.2.1 METHODOLOGY

The noise propagation modelling was performed using the specialized software DataKustik CadnaA 2024 XL.
Licence: L41825.

Calculations were performed according to the following methods:

- road traffic - French national calculation method NMPB-Routes-96;
- industrial noise - Common noise assessment methods in Europe - CNOSSOS-EU.

Noise level calculations were carried out at a height of 4 meters above ground level. Noise contours were
presented in 5 dB increments. A three-dimensional landscape model was used to determine noise levels in the
study area, to which were added the residential buildings with contours and heights and motorways with the
corresponding traffic frequencies. Residential buildings used in the model were named after the addresses
available in the Envirotech Dataset.

Traffic frequency data for roads and streets were obtained from traffic load studies conducted by Latvian State
Roads for the year 2023. Detailed information about traffic input data is described in chapter 3.2.1.

Detailed information about wind turbine input data is described in chapter 4.1.2.

The following baseline parameters were used for noise modelling:
- gridstep=5x5m;
- number of reflections = 2;
- traffic flow = continuous;
- calculation distance from noise sources up to 5 000 m;
- sound absorption coefficient of the ground according to the surface coating.

The domestic noise indicators Lg, Ly, and Ln were used as noise indicators in the noise calculations, which
characterize, respectively, average equivalent noise levels for the daytime (07:00-19:00), evening (19:00-23:00),
night-time (23:00-07:00) periods and for the 24-hour period. For evening time correction of +5 dB is added and
for night-time correction of +10 dB is added.

In the noise modelling, wind turbines were added to the model as point noise sources according to their height
above ground level. The calculations assumed that all turbines would operate simultaneously around the clock to
assess the maximum noise impact. The quarry has been modelled as an area noise source. The calculations
assumed that the quarry is active only during daytime hours.

4.2.2 RESULTS

The cumulative level of environmental noise (from existing noise sources and the proposed wind farm) was
calculated for 82 residential buildings near the proposed development area, located up to 2 km from the proposed
wind farm turbines.

In the cumulative situation, the industrial nighttime limit of Ln= 45 dB is exceeded at 1 residential building (Table
11). It should be taken into account that this exceedance in noise level is primarily attributed to traffic noise, not
wind turbines.

Table 11. Residential buildings where industrial nighttime noise level Lnaks = 45 dB is exceeded

residential building noise level Lnakts [dB]
Abelaji 48

The modelling results for cumulative noise situations are presented as noise maps in Appendix 1:

- Noise map no 3-1 to 3-3
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Complete information on the highest calculated cumulative noise level for each residential building is provided in
the table in Appendix 2.

4.3 ASSESSMENT OF LOW-FREQUENCY NOISE

To assess low-frequency noise, noise propagation calculations were performed. Noise levels were calculated at 82
receptor points.

The assessment points were chosen as the most critical locations in terms of noise impact, residential buildings
in the study area. At each assessment point indoor low-frequency noise levels were calculated.

4.3.1 METHODOLOGY

The noise levels were calculated using the specialized software EMD International A/S windPRO 4.1.

Unlike environmental noise, which is mainly affected by atmospheric absorption indicators, the level of low-
frequency noise indoors is also influenced by the sound insulation properties of the facade. For the calculations,
it is assumed that the sound insulation indicators of all residential buildings' outer boundaries are the lowest
values provided in the Danish calculation method, i.e., assuming that the sound insulation values of all nearby
residential buildings' outer boundary structures are no better than those of summer house-type buildings. The
calculations were performed with a wind speed of 8 m/s, which is one of the wind speeds specified in the Danish
regulation, ensuring compliance with the limit value. Additionally, 8 m/s is the wind speed with the highest noise
emission as specified in the regulation.

The calculation method used was the Danish national method for the propagation of low-frequency noise from
wind farms, "Danish Low Frequency 2024."

The calculation method takes into account turbine noise emissions, geometric and atmospheric attenuation of
sound waves, sound reflection from land and water surfaces, the distance of turbines from the receiving point,
and the estimated sound insulation capability of buildings. The calculation method is intended for use in the
frequency range of 10-160 Hz.

Table 12. Acoustic parameters used in the calculations

frequency [Hz] terrain correction Agr [dB] atmospheric attenuation [dB/km]
10 6,0 0,00
12,5 6,0 0,00
16 5,8 0,00
20 5,6 0,00
25 54 0,02
31,5 52 0,03
40 5,0 0,05
50 4,7 0,07
63 4,3 0,11
80 3,7 017
100 3,0 0,26
125 1,8 0,38
160 0,0 0,55

To calculate indoor noise levels, the estimated sound insulation properties of the buildings were used (based on
the Danish Environmental Agency "BEK nr 995 of 26/08/2024").

Table 13. Sound insulation capabilities of buildings

frequency [Hz] sound pressure level difference DLs [dB]
10 6,8
12,5 39
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frequency [Hz] sound pressure level difference DLo [dB]
16 0,4
20 -0,2
25 4,8
31,5 6,2
40 84
50 10,5
63 11,9
80 11,9
100 16
125 17,5
160 17,9

4.3.2 INPUT DATA

For the noise emissions of the turbines, the same approach was used as for noise propagation in the open air.
Based on the specifications of similar turbines and the single-number value of the Vestas V172-7.2MW, the
emissions of the turbines were derived according to the centre frequencies.

If detailed input data for the turbines become available during the Environmental Impact Assessment (EIA)
process, it is possible to recalculate the noise levels accordingly.

Table 14. Low-frequency A-weighted sound power levels of turbines used in the calculation Lwa [dB]

frequency [Hz] 7.2 MW wind turbines [dB]
10 40
12,5 45
16 52
20 57
25 62
31,5 67
40 72
50 76
63 80
80 83
100 86
125 89
160 92

4.3.3 RESULTS

The calculation results indicate that in each assessment point, the low-frequency noise calculation results are
lower than the established limit value of 20 dB in Denmark.

The low-frequency noise levels affecting residential buildings in the area are provided in a table in Appendix 3.
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CONSTRUCTION NOISE

Construction noise is considered temporary noise. Construction inevitably involves an infringement on the rights
of others, manifesting in noise, vibrations, reduced visibility, and other disturbances. Such infringements must be
tolerated to a reasonable extent, but the party causing the infringement must ensure that it is minimized as much
as possible. The noise generated during the construction of the wind farm depends primarily on the types of
turbines selected and the construction technology used.

During the construction of the wind farm and associated facilities, existing standard levels must be followed, and
these must be considered when planning the work. If necessary, the noise situation during construction can be
assessed in the vicinity of the construction site either through control measurements of sound pressure levels
during noisy activities or by using a permanent noise monitoring station.
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ANNEXES

Appendix 1. Noise maps
- Noise map 1-1. Current noise situation Ldiena [dB]
- Noise map 1-2. Current noise situation Lvakars [dB]
- Noise map 1-3. Current noise situation Lnakts [dB]
- Noise map 2-1. Operational noise Ldiena [dB]
- Noise map 2-2. Operational noise Lvakars [dB]
- Noise map 2-3. Operational noise Lnaks [dB]
- Noise map 2-4. Operational noise Ldvn [dB]
- Noise map 3-1. Cumulative noise situation Lgiena [dB]
- Noise map 3-2. Cumulative noise situation Lvakars [dB]
- Noise map 3-3. Cumulative noise situation Lnakts [dB]

Appendix 2. Noise levels affecting residential buildings

Appendix 3. Low-frequency noise levels affecting residential buildings
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KOPSAVILKUMS

AS “Latvenergo” mérkis ir izveidot piekrastes véja elektrostaciju ar mérki razot elektroenergiju. Planots, ka
elektrostacija bds 11 turbinas. V&ja elektrostacijai paredzéta izpétes teritorija atrodas Latvijas
dienvidaustrumu dala, Preilu novada centralaja dala, aptuveni vienu kilometru uz dienvidaustrumiem no
Riebiniem (apdzivotas vietas) un aptuveni Cetrus kilometrus uz ziemelaustrumiem no Preiliem (1. attéls). V&ja
elektrostacijas attistibas teritorijas tieSa tuvuma atrodas arT viens smilSu karjers.

Saja dokumenta ir izvertéts trok3na limenis, kas saistits ar véja elektrostacijas izbavi. Vides trok3na
novértéjums sastav no Cetram galvenajam dalam: paSreizéjas trokSna raditas ietekmes novértéjuma,
Véjturbinu radita trokSna novértéjuma, kumulativa trok3Sna raditas ietekmes novértéjuma un ar elektrostacijas
darbibu saistita zemas frekvences trokSna novértéjuma.

TrokSna izplatiSanas modeléSana saistiba ar pasreizéjo un kumulativo trokSna radito ietekmi tika veikta,
izmantojot specializéto programmatdru DataKustik CadnaA 2024 XL. Aprékini tika veikti saskana ar turpmak
noraditajam metodém:

- celu satiksme - Francija izstradata aprékinu metode (NMPB-Routes-96);
- rdpniecibas radrtais troksnis - Eiropas vienotas trokSna novértésanas metodes (CNOSSOS-EU).

Modelé3anas rezultati liecina, ka aprékinata nakts trokSna lTmena robeZvértiba 45 dB apméra (troksna
robezvértiba individualo dzivojamo maju iedzivotajiem), kas noradita Ministru kabineta 2014. gada 7. janvara
noteikumu nr. 16 “TrokSna novértéSanas un parvaldibas kartiba” 2. pielikuma, joprojam rodas 300-600 metru
attaluma no véjturbinas.

Latvija nav valsts lmena noteikumu saistiba ar zemas frekvences troksSna spiediena robezvértibam iekstelpas
vai arpus telpam. Izmantota aprékinu metode bija Danija izstradata metode véja elektrostaciju radita zemas
frekvences troksSna izplatibas aprékinasanai (Danish Low Frequency 2024). Aprékina metodi ir paredzéts
izmantot frekvencu diapazona no 10 [1dz 160 Hz.

Zemas frekvences trok3na izplatibas aprékini tika veikti, izmantojot specializéto programmatdru
EMD International A/S windPRO 4.1.

Aprékinu rezultati liecina, ka katra no novértéjuma punktiem zemas frekvences trokSna aprékinu rezultati bija
zemaki par Danija noteikto robezvértibu 20 dB apméra.

V&ja elektrostaciju un ar to saistito iekartu bavniecibas laika, ka ar1 planojot izbOves darbus, ir janem véra un
jaievéro esosie standarta lTmeni.
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IEVADS

AS “Latvenergo” mérkis ir izveidot piekrastes véja elektrostaciju ar mérki razot elektroenergiju. Planots, ka
elektrostacija bds 11 turbinas. V&ja elektrostacijai paredzéta izpétes teritorija atrodas Latvijas
dienvidaustrumu dala, Preilu novada centralaja dala, aptuveni vienu kilometru uz dienvidaustrumiem no
Riebiniem (apdzivotas vietas) un aptuveni Cetrus kilometrus uz ziemeJaustrumiem no Preiliem (1. attéls). V&ja
elektrostacijas attistibas teritorijas tieSa tuvuma atrodas arT viens smil3u karjers.

Saja dokumenta ir izvertéts trok3na limenis, kas saistits ar véja elektrostacijas izbavi. Vides trok3na
novértéjums sastav no Cetram galvenajam dalam: pasreizéjas trokSna raditas ietekmes novértéjuma,
Véjturbinu radita trokSna novértéjuma, kumulativa trok3Sna raditas ietekmes novértéjuma un ar elektrostacijas
darbibu saistita zemas frekvences trokSna novértéjuma. Véja elektrostacija ir 11 turbinas. Izbavei paredzéto
turbinu nominala jauda ir 7,2 MW, un turbinu rumbas augstums ir 199 metri.

Troksnis radisies turbinu izbGves laika, véja elektrostacijas darbibas laika un ekspluatacijas partrauksSanas
posma. Paredzams, ka vé&ja elektrostacijas bavniecibas un ekspluatacijas partraukSanas posmos troksna
Tmenis bas augstaks neka turbinu darbibas laika. Turbinu radrtais trokSna Tmenis galvenokart ir atkarigs no
iekartas konstrukcijas, augstuma un veida.

1. attéls V&ja elektrostacijas attistibas teritorija
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LIKUMDOSANA

VIDES TROKSNIS

Saskana ar primarajiem ar troksni saistitajiem Latvijas tiestbu aktiem, galvenokart likumu “Par
piesarnojumu”’, vides troksni definé ka nevélamu vai kaitigu artelpu troksni, ko radijusi cilvéku darbiba. Tas
ietver troksni, ko rada transporta Iidzekli, piemé&ram, celu satiksme, dzelzcela satiksme un gaisa satiksme, ka
arT rapnieciskas darbibas zonu radtto troksni.

Vides trokSna raditajus, to pieméroSanas kartibu un izvértéSanas metodes nosaka Ministru kabineta
noteikumi nr. 16 “Trok$na novértésanas un parvaldibas kartiba™, kas datéti ar 2014. gada 7. janvari. Kad tiek
prognozeéts izbaveéjamo iekartu raditais vides troksnis, ir jaizmanto Noteikumu 1. pielikuma minétas aprékina
metodes. Vides trokSna robezvértibas ir noteiktas Ministru kabineta noteikumu 2. pielikuma. Noteikumus
pieméro saskana ar “paSvaldibas teritorijas planojuma noteikto galveno (primaro) teritorijas izmanto3anas
veidu”. Noteikumi attiecas uz teritorijam, kas paredzétas dzivojamai apbavei, ka arT teritorijam, kas Valsts
zemes dienesta Kadastra informacijas sistéma registrétas ka “apbdves zeme vai zeme zem dzivojamo éku
pagalmiem”. Saskana ar Noteikumiem vides trokSna robezvértibas nosaka, pamatojoties uz vidéjiem gada
troksna raditajiem dienas, vakara un nakts perioda.

Turpmak sniegtajas tabulas (1. un 2. tabula) ir noradtti rapnieciska un satiksmes trokSna standarti.

1. tabula Prasibas saistiba ar rapniecisko iekartu vides trokSna lTmeni

troksna robezvértibas’

zemes izmanto3anas mérkis Ldiena Lvakars Lnakts
(dB(A))  (dB(A))  (dB(A)
Viengimenu dzivojamas ékas un to teritorijas (savrupmajas, mazstavu majas 55 50 45

vai viensétas saimniecibas), bérnu aprupes iestades, veselibas apripes un
socialas aprapes iestades.

Daudzstavu dzivojamas ékas un to teritorijas 60 55 50

Sabiedriskas vietas (sabiedrisku un administrativu éku teritorijas, tostarp 60 55 55
kultdras, izglitibas un pétniecibas iestazu, valsts un pasvaldibas iestazu,
viesnicu teritorijas) (ar dzivojamam &kam).

Dazadiem mérkiem paredzétas ékas un to teritorijas, tostarp tirdzniecibas 65 60 55
un pakalpojumu ékas (ar dzivojamam ékam).

Klusas zonas 50 45 40

"Vides troksna robezvértibas tiek uzskatitas par mérkvértibam teritorijas, kas atrodas tuvak neka 30 metru
attaluma no stacionariem trok3na avotiem.

2. tabula Prasibas saistiba ar satiksmes vides trokSna Iimeni? 3

Ldiena (d B(A)) Lvakars (dB(A)) Lnakts (d B(A))
65 60 55

2 Iznemot platibas, kas miné&tas Noteikumos nr. 16 (8.2. apakssadala).

3 TrokSna robezvértibas tiek uzskatitas par mérkvérttbam celu aizsargjoslas gar lielceliem (tostarp gar
lielceliem, kur satiksmes intensitate ir mazaka par trim miljoniem transportlidzeklu gada) un dzelzcela
aizsargjoslas.

" Likums “Par piesarnojumu”

2 Ministru kabineta noteikumi nr. 16. “Trok3na novérté3anas un parvaldibas kartiba”
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Pasaules Veselibas organizacija (turpmak teksta - PVO) ir izstradajusi vadlinijas?, saskana ar kuram
véjturbinu radita troksSna ieteicama robezvértiba ir 45 dB(A) (avn. VEjturbinu ietekmes novért&jums
ir balstits uz rlpnieciska trokSna robezvértibu viengimenu dzivojamam &kam un to teritorijam, un
tas ir 45 dB nakt.

ZEMAS FREKVENCES TROKSNIS

Saskana ar Danijas tiestbu aktiem zemas frekvences troksnis ir definéts ka troksnis 10-160 Hz frekvencu
diapazona.

Latvija nav normativo aktu, kas noteiktu konkrétu zemas frekvences trokSna novértésanas kartibu, kuru
varétu izmantot, lai aprékinatu pietiekami drosu attalumu. Latvija nav valsts lTmena noteikumu saistiba ar
zemas frekvences trok3na spiediena robezvértibam ieksStelpas vai arpus telpam.

Tapéc Saja novértéjuma par pamatu nemta Danijas pieredze. Danijas Vides un partikas ministrija 2024. gada
26. augusta izdeva rikojumu nr. 9954, kurd izklastitas novértéSanas procedaras un noteiktas zemas frekvences
trok3na robezvértibas. Saja Rikojuma noteikts, ka véjturbinu raditais zemas frekvences trok3na limenis (10-
160 Hz) dzivojamas ékas nedrikst parsniegt 20 decibelus 10 metru augstuma, kad véja atrums virs zemes
fmena ir 6 m/s un 8 m/s. lek3telpu trokSna lTmena atbilstibu robezvértibai, kas saistita ar eso3o vai planoto
darbibu, nosaka, veicot aprékinus.

Rtkojums nr. 995 aizstaja ieprieks izdoto un kop$ 2019. gada 7. februara spéka esoSo rikojumu nr. 135.
Jaunaja rikojuma 2019. gada noteikumi ir papildinati ar jaunakiem standartiem un proceddram, jo Tpasi
uzmanibu pievérsot trokSna mérfjumu metoZu precizitates uzlaboSanai un atjauninato Eiropas vadliniju
atspoguloSanai. Jaunakajos noteikumos, visticamak, ir ieklauti jaunakie tehnologiju sasniegumi un stingraki
vides aizsardzibas pasakumi, kas nebija iek|auti 2019. gada noteikumos.

BUVNIECIBAS RADITAIS TROKSNIS

Saskana ar Ministru kabineta 2014. gada 7. janvara noteikumu nr. 16 “Trok3na novértésanas un parvaldibas
kartiba"” 2.8. punktu Sajos noteikumos precizétas vides trokSna robezvértibas neattiecas uz bavdarbiem, kas
saskanoti ar pasvaldibu. Tapéc 3aja trokSna novértéjuma nav kvantitativi izvértéta blvdarbu ietekme uz
troksna [Tmeni apkartnég, kur paredzéts veikt darbus.

3 PVO un citu ANO vadliniju apkopojums saistiba ar veselibu un vidi. 11. nodala Vides troksnis

4 BEK izpildrikojums nr. 995, 2024. gada 26. augusts
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ESOSIE APSTAKLI

METODOLOGIJA

TrokSna  izplatiSanas  modeléSana  tika  veikta, izmantojot  specializéto  programmataru
DataKustik CadnaA 2024 XL. Licence: L41825.

Aprékini tika veikti saskana ar turpmak noradrtajam metodém:

- celu satiksme - Francija izstradata aprékinu metode (NMPB-Routes-96);
- rdpniecibas radrtais troksnis - Eiropas vienotas trokSna novértésanas metodes (CNOSSOS-EU).

TrokSna ITmena apreékini tika veikti ¢etru metru augstuma virs zemes. TrokSna kontdri tika modeléti ar
5 decibelu pieaugumu. Lai noteiktu trokSna Tmeni izpétes teritorija, tika izmantots trisdimensiju ainavas
modelis. Modelim tika pievienotas dzivojamas ékas ar kontdriem un augstumiem, ka arT autoceli l1dz ar
atbilstosSo satiksmes intensitati. ModelT izmantotas dzivojamas ékas tika nosauktas, nemot véra Envirotech
datu kopa pieejamas adreses.

Dati par celu un ielu satiksmes intensitati tika ieglti no Latvijas Valsts celu veiktajiem satiksmes noslodzes
pétfjumiem. Saistiba ar visiem celiem tika izmantoti 2023. gada satiksmes dati. Satiksmes intensitate smilSu
karjera tika noteikta, analizéjot satiksmes intensitati lTdzigos karjeros.

TrokSna modeléSanai tika izmantoti turpmak minétie pamata parametri:

- diagrammas rezga solis = 5x5 m;

- trokSna atstarojumu skaits = 2;

- aprékina attalums no trokSna avotiem (Iidz 5000 metru attalumam);

- satiksmes plisma = nepartraukta;

- zemes skanas absorbcijas koeficients (atkartba no virsmas parklajuma).

Trok3na aprékina tika izmantoti majsaimniecibu trok3na raditaji Lg, Ly un L, Sie raditaji raksturo
vidéjo ekvivalento trokSna lTmeni attiecigi dienas (07.00-19.00), vakara (19.00-23.00) un nakts
(23.00-07.00) laika. Vakara stundam tiek piemérota +5 decibelu korekcija, bet nakts stundam tiek
piemérota +10 decibelu korekcija.

IEVADES DATI
CELU SATIKSME

St darba pamata ir Latvijas Valsts celu izstradatie vidéjie skaitisanas dati. Satiksmes apjoms ir parrékinats uz
diennakts vidéjo satiksmes intensitati gada griezuma. TrokSna novértéjuma izmantotie satiksmes dati ir
sniegti 3. tabula. Ar kodu “GVDSB" tabula ir apziméts gada vidéjais diennakts satiksmes blivums.

TrokSna modell izmantotais stundas satiksmes blivums tika iegdts, nemot véra dienas (07.00-19.00), vakara
(19.00-23.00) un nakts (23.00-07.00) stundu sadalfjumu, tatad kopa attiecigi 12, 4 un 8 stundas. 4. tabula ir
aprakstits aprékinos izmantotais diennakts satiksmes sadalljums un smago transportlidzeklu diennakts
satiksmes sadalljums. Diennakts satiksmes noslodzes sadalfjums raksturo, ka satiksmes noslodze mainas
vienas diennakts laika. Smago transportlidzeklu diennakts satiksmes sadalijums raksturo, cik liela daJa no
transportlidzekliem dienas, vakara un nakts satiksmé ir smagie transportlidzek|i. Ta ka nebija pieejami
detalizéti dati par diennakts satiksmes noslodzes sadalljumu, tas tika iegtts, par pamatu nemot CNOSSOS-ES
(Eiropas vienoto trokSna novértéSanas metozu) vadlinijas®, kas tiek izmantotas Igaunija un kuras sniegti
ieteikumi apstakliem, kad nav zinami detalizéti satiksmes skaitiSanas dati. Vadlinijas sniegti ieteikumi par
satiksmes sadalljumu, kas izmantojami, veicot aprékinus saistiba ar dazadu veidu celiem (pieméram,
lielceliem, magistralém, vietéjas nozimes celiem un cita veida celiem). Nosakot smago transportlidzek|u
satiksmes Tpatsvaru, dalgji izmantotas CNOSSOS-EU vadlinijas, taCu nemts véra arT hdziga veida celu
sadaltfjums. Aprékinot satiksmes Tpatsvaru diennakti, tika nodroSinats, lai kopé&jais smago transportlidzek|u
satiksmes Tpatsvars diennakts laika, ka arT smago transportlidzek|u skaits atbilstu Latvijas Valsts celu datiem.

5 CNOSSOS-EU (Eiropas vienoto trokSna novértéSanas metozu) vadlinijas
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Patiestba procentualaja sadalljuma var pastavét arT dazas atSkiribas, tacu tas nav tik batiskas, lai ietekmétu
aprékinu rezultatus. Veicot trokSna modelésanu, atkariba no cela tika izmantoti atruma ierobezojumi 90 km/h
un 50 km/h vieglajiem transportlidzekliem vai 80 km/h un 50 km/h smagajiem transportlidzek|iem.

3. tabula Satiksmes intensitate ap projekta teritoriju

transport- transport- transport-

SM3EC  dzeklu  lidzeklu  lidzeklu
transport- skait:s skait's skait;;
cels GVDSB lidzek]u _ _ _ cela veids
Toatsvars stunds, stunds, stunds,
P (%) dienas vakara nakts
0 laika laika laika
P58: Vilani-Preili-Spogi 2138 11 137 69 27 regionalas
(29,280.-35,563. kilometrs) nozimes cel$
V742: Preili-Gailmuiza- 1274 3 84 45 10 vietgjas
Feimani nozimes ce|s
(0,000.-20,520. kilometrs)
V577: PuSa-Krace-Silajani- 203 7 14 6 2 viet€jas
Riebini nozimes ce|s
(10,280.-32,700. kilometrs)
Cel$ no smilSu karjera 96 100 8 0 0 savienotajcels
4. tabula Satiksmes un smago transportlidzek|u satiksmes diennakts sadalijums
cels dienas laika [%] vakara laika [%] nakts laika [%]
P58 satiksmes sadalijums 77 13 10
smago transportlidzeklu Tpatsvars 6 3 1
V742 satiksmes sadalfjums 80 14 6
smago transportlidzeklu Tpatsvars 5 2 1
V577 satiksmes sadalljums 81 11 8
smago transportlidzeklu Tpatsvars 5 2 1
CelS no smilSu  satiksmes sadalljums 100 0 0
karjera
smago transportlidzek|u patsvars 100 0 0

3.2.2 SMILSU KARJERS

Ta ka trokst konkrétu datu par karjera veiktajam darbibam un izmantoto aprikojumu, par pamatu tiek
izmantoti satelitattélu novérojumi un Eiropas Parlamenta un Padomes 2000.gada 8. maija
Direktiva 2000/14/EK.

Materialu ieguves un transportésanas laika tiek izmantots aprikojums, kas raZots saskana ar prasibam, kuras
ieklautas Eiropas Parlamenta un Padomes Direktiva 2000/14/EK par dalibvalstu tiestbu aktu tuvinasanu
attieciba uz trokSna emisiju vidé no iekartam, kas paredzétas izmantoSanai arpus telpam®.

Satelttattélos (skat. 2. attélu) ir redzams, ka viena iekarta darbojas smilSu karjera zieme|u pusé.

6 Eiropas Parlamenta un Padomes 2000. gada 8. maija Direktiva 2000/14/EK par dalibvalstu tiesibu aktu
tuvinasanu attieciba uz trokSna emisiju vidé no iekartam, kas paredzétas izmantoSanai arpus telpam.
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2. attéls. SmilSu karjera satelitattéls pakalpojuma Google Maps.

5.tabula ir noradits pielaujamais skanas intensitates [imenis tipiskam aprikojumam, ko izmanto smilSu
karjeros, saskana ar Eiropas Parlamenta un Padomes 2000. gada 8. maija Direktivu 2000/14/EK.

5. tabula SmilSu un grants karjeros izmantotais aprikojums un ta pielaujamais skanas intensitates ITmenis
saskana ar Direktivu 2000/14/EK.

pielaujamais skanas

aprikojums darba process intensitates limenis Lwa,
decibelos
kapurkézu ekskavators tran3Seju rakSanai, grants un smilSu 106...103
rakSanas darbiem un kravas automobiju
iekrausanai
frontalais iekravéjs tranSeju rakSanai, grants un smilSu 101...104
rakSanas darbiem un kravas automobilu
iekrausanai
buldozers segieZu novaksana 106...103
pasizgazéji un vilcgji ar izejvielu un apstradato materialu 93...96
puspiekabi transportésana no karjera
drupinasanas un SkiroSanas izejvielu apstrade atbilstoSi pieprasijumam garantétais skanas
iekartas (gan stacionaras, gan intensitates limenis’

parvietojamas)

TSkanas intensitates [Tmeni nosaka saskana ar Eiropas Parlamenta un Padomes Direktivas 2000/14/EK
[l pielikumu, nemot véra razoSanas un mérisanas metozu raditas novirzes. Razotajs vai pilnvarotais parstavis
apliecina, ka netiks parsniegts noraditais skanas intensitates lTmenis, izmantojot noradito aprikojumu un
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mérisanas metodes, kas dokumentétas tehniskaja dokumentacija.

TrokSna novértéjuma kapurkézu ekskavators tiek uzskatits par primaro smilSu karjera darbojosos iekartu, jo
tas ir viens no lielakajiem trokSna radrtajiem smilSu karjeros.

Tuvéja smilSu karjera trokSna modeléSanas noltka kapurkézu ekskavators tika modeléts ka punktveida
trokSna avots ar skanas intensitates lTmeni Lwa = 103 decibeli. Ta ka ekskavators nav stacionars troksSna avots,
tas tika modeléts Cetras dazadas smilSu karjera vietas, pienemot, ka ekskavators katra vieta darbosies
divas stundas; dienas laika kopa astonas stundas.

Tuvakas dzivojamas ékas atrodas aptuveni 200 metru attaluma no smilSu karjera robeZzas.

Sagatavojot trok3Sna novértéjumu, tiek pienemts, ka pasreizéjos apstak|os tiek ievéroti tiestbu aktos noteiktie
pielaujamie rapnieciska troksSna Iimeni.

REZULTATI

Pamatojoties uz Siem izdarttajiem pienémumiem, kas veikti saskana ar aprékinu rezultatiem, var secinat, ka
trokSna Tmenis no smil3u karjera dienas laika izplatas turpmak izklastitaja veida:

- trokSna zona Lg¢ = 65-69 dB sniedzas aptuveni 20 metru attaluma no trok3na avota;
- trokSna zona Lg¢ = 60-64 dB sniedzas aptuveni 30 metru attaluma no trok3na avota;
- trokSna zona Lg¢ = 55-59 dB sniedzas aptuveni 50 metru attaluma no trok3na avota;
- trokSna zona Lg¢ = 50-54 dB sniedzas aptuveni 90 metru attaluma no trok3na avota.

Pasreizéjo apstaklu modelé&Sanas rezultati ir attéloti 1. pielikuma ka troksna kartes:
- trokSna karte nr. 1-1 I1dz trokSna kartei nr. 1-3.
TrokSna lTmeni, kas ietekmé dzivojamas ékas $aja teritorija, ir sniegti 2. pielikuma tabula.

Nav dzivojamo éku, kuras pasreizéjos apstak|os tiktu parsniegta likumdoSana noteikta un aprékinata nakts
trokSna lTmena 55 decibelu robezvértiba (robezvértiba, kas tiek piemeérota satiksmes videi).
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AR DARBIBU SAISTITAIS TROKSNIS

Tika novértéta véja elektrostacijas darbibas rezultata raditais troksnis. Ar darbibu saistita trokSna novértéjums
sastav no trim dalam: troksSna izplatiSanas novért&jums artelpas, kumulativa trokSna novértéjums un zemas
frekvences trokSna novértéjums.

Saskana ar klienta sniegtajiem datiem vél nav izvéléts precizs véjturbinas modelis, kas tiks izmantots Saja véja
elektrostacija. lesp&jamie razotaji un turbinu veidi ir uzskaititi 6. tabula.

St trok3na novertéjuma veik3anai tika izvéléts Vestas véjturbinas V172 modelis. Sada izvéle tika izdarita, jo par
Vestas véjturbinam bija pieejami visprecizakie dati saistiba ar trokSna emisiju atkariba no dazadiem véja
atrumiem un frekvencém. Turklat, ta ka Vestas véjturbinai ir viens no lielakajiem rumbas augstumiem un ta ir
viena no trokSnainakajam turbinam, par kuru vien ir pieejami dati, tiek pienemts, ka, ja tas trokSna [Tmenis
atbilst vides trokSna prasibam, tad arT citu v&jturbinu raditais trokSna limenis, visticamak, atbildis prasibam.
Tapéc tika novértéts tikai Vestas véjturbinas trokSna emisijas lTmenis.

6. tabula lesp&jamie véjturbinu modeli

turbinas turbinas
optimalais maksimalais
augstums  augstums
ru.m.baf . run?ba_s . rumb?s_ . metros metros troksSna
- . rotora . minimalais optimalais maksimalais _ _ L
raZotajs modelis d m megavati augstums  augstums  augstums (mérotno (mérot no emisija
' 8 8 8 zemes lidz zemes Iidz decibelos
metros metros metros augstakas augstakas
lapstinas lapstinas
galam) galam)
Nordex N175/6.X 175 6.0- 115 179 179 226.5 266.5 106,07
6.X
Vestas V172 172 7.2 114 166 199 252.0 285.0 106,98
Enercon E175 175 6.0 12 162 162 249.5 249.5 106,5°
SGRE SG170 170 7.0 115 165 185 250.0  270.0 106,0%
GE Cypress 164 6.1 148 167 167 249.0 249.0 107,0'°

* TrokSna dati ieglti no specializétas programmataras EMD International A/S windPRO 4.1 v&ja generatoru

kataloga

Turpmak sniegtaja tabula (7. tabula) ir atrodama informacija par véja elektrostacijas turbinu, un attéla

(3. attéls) ir paradits turbinu izvietojums.

7. tabula Informacija par véja elektrostacijas turbinam

turbinas nominala jauda
(megavatos)

turbinu skaits (gabalos)

turbinas rumbas augstums virs
zemes (metros)

7.2

11

199

7 Nordex N175/6.X

8 Vestas V172-7.2MW
9 Enercon E-175

10 GE Cypress
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3. attéls. V&jturbinu atrasanas vietas

TROKSNA IZPLATISANAS NOVERTEJUMS

Lai novértétu trok3na izplatiSanos, tika veikta trokSna izplatiSands modeléSana un izveidotas troksna
izplatisanas kartes, lai raksturotu véja elektrostacijas darbibas apstaklus.

METODOLOGIJA

Trok3na izplatisanas  modeléSana  tika  veikta, izmantojot = specializéto = programmatdru
DataKustik CadnaA 2024 XL. Licence: L41825. Aprékiniem tika izmantotas Eiropas vienotas trok3na
novértéSanas metodes (CNOSSOS-EU).

TrokSna izplatiSanas modelé3ana tika izmantoti turpmak minétie ievades parametri:

- diagrammas rezga solis = 5x5 m;

- trokSna atstarojumu skaits = 2;

- satiksmes plisma = nepartraukta;

- aprékina attalums no trokSna avotiem (Iidz 5000 metru attalumam);

- zemes skanas absorbcijas koeficients (atkartba no virsmas parklajuma).

TrokSna ITmena aprékini tika Tstenoti Cetru metru augstuma virs zemes. TrokSna kontari tika modeléti ar
5 decibelu pieaugumu. Lai noteiktu trokSna Iimeni izpétes teritorija, tika izmantots reljefa modelis, kas
izveidots, par pamatu izvéloties Latvijas vietéjo digitala reljefa modeli, kuram tika pievienots piedavatais
projekta risinajums Iidz ar trokSna avotiem. Ka atsauce tika izmantoti Klienta iesniegtie pamata ras&jumi.

Modelgjot troksni, véjturbinas tika pievienotas modelim ka punktveida trokSna avoti atbilstosi to augstumam
virs zemes Iimena. Lai novértétu maksimalo trokSna ietekmi, aprékinos tika pienemts, ka visas turbinas
darbosies vienlaicigi visu diennakti. TrokSna aprékinos ka trokSna raditaji tika izmantoti majsaimniecibas
trok3na raditaji La, Ly, L» un PVO ieteiktais raditajs La. Sie radrtaji attiecigi raksturo vidéjo ekvivalento trokéna
[Tmeni dienas (07.00-19.00), vakara (19.00-23.00), nakts (23.00-07.00) un diennakts perioda. Vakara stundam
tiek piemérota +5 decibelu korekcija, bet nakts stundam tiek piemérota +10 decibelu korekcija.
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IEVADES DATI

Modelgjot véjturbinu radita trokSna izplatiSanos, tika izmantoti skanas intensitates Iimeni, kas sadaliti
1/3 oktavu joslas, frekvencu diapazona no 25 Iidz 10000 Hz. Izmantotie trokSna emisiju dati 8. un 9. tabula
raksturo turbinu akustisko energiju, kad véja atrums ir 10 m/s.

TrokSna emisiju datu pamata ir iespéjama razotaja turbinas specifikacija. Aprékinos izmantotais turbinas
veids ir Vestas véjturbinas V172-7,2 megavatu modelis. Aprékinos pienemts, ka turbinas augstums bds
199 metri.

Ja, veicot ietekmes uz vidi novért&jumu, klas pieejami detalizéti ievades dati saistiba ar turbinam, trok3na
fmenus varés attiecigi parrékinat.

8. tabula Vestas véjturbinas V172-7,2 megavatu modela skanas intensitates limenis

skanas intensitate (Lwa Tmenis [decibelos], kad vé&ja atrums ir ...m/s)
3 4 5 6 7 8 9 10
94,6 94,6 95,2 98,6 102,2 105,6 106,9 106,9

9. tabula Aprékinos izmantots turbinas A-izsvarotais skanas intensitates Iimenis Lwa (decibelos)

frekvence 25 50 100 200 400 800 1600 3150 6300
(hercos)

62,2 75,9 86,3 93,3 97,0 97,3 94,3 88,1 78,4
frekvence 31.5 63 125 250 500 1000 2000 4000 8000
(hercos)

67,3 79,8 88,9 94,9 97,4 96,7 92,6 85,1 74,3

frekvence 40 80 160 315 630 1250 2500 5000 10000
(hercos)

71,9 83,3 91,4 96,1 97,6 95,7 90,5 82,0 70,1

REZULTATI

TrokSna izplatiSanas modeléSanas rezultati apraksta potencialo trokSna ITmeni, kas var rasties labvéligos
laikapstaklos (ievérojot konservativu pieeju), proti, meteorologiskajos apstaklos, kas ir pieméroti troksna
izplatibai no trokSna avotiem, un apstaklos, kad visas véjturbinas darbojas vienlaikus. Galvenokart tiek
apskatita izplatiba véja virziena, kas nozZimé, ka saskana ar ISO 9613-2 standartu trokSna izplatiSanas
prognozésana tiek pienemts, ka troksnis vienmér izplatas véja virziena, neatkarigi no trokSna avota un
virziena. ModeléSanas rezultati var ievérojami atSkirties (Iidz pat aptuveni 10 decibeliem) no faktiskajiem
mérTjumu rezultatiem, galvenokart atkariba no dominéjo3a véja virziena un atruma.

Modelé3anas rezultati ir attéloti 1. pielikuma ka trok3na kartes:
- trok3na karte nr. 2-1 I1dz trok3na kartei nr. 2-4.
TrokSna Tmeni, kas ietekmé dzivojamas ékas 3aja teritorija, ir sniegti 2. pielikuma tabula.

Modelé3anas rezultati liecina, ka saskana ar likumdoSanu pielaujama aprékinata trok3na Iimena robezvértiba
nakts laika Ln = 45 dB (rapnieciska trokSna robezvértiba viengimenu dzivojamas zonas) atrodas aptuveni 300-
600 metru attaluma no véjturbinas. Nav dzivojamo &ku, kuras tiktu parsniegta nakts trokSna limena
robezvértiba Ln =45 dB. PVO vadlinijas noradrttais troksna lTmenis Lan = 45 dB tiek sasniegts aptuveni 800-
1400 metru attaluma no turbinas. Ir tris dzivojamas ékas, kuras ir parsniegts PVO vadlinijas noradttais troksna
[fmenis Lawn = 45 dB. Dzlvojamas ékas, kuras trokSna [imenis parsniedz PVO vadlinijas noradito [imeni, ir
attélotas 10. tabula.

10. tabula Dzlvojamas ékas, kuras ir parsniegts PVO vadlinijas noraditais trokSna lTmenis Lawn = 45 dB.

dzivojama éka troksSna ITmenis Lavn (decibelos)

Samsuri 46
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dzivojama éka troksna ITmenis Lavn (decibelos)
Jaunputni 46
Marsamsuri 46

Ta ka nav pieejama informacija par apaksSstaciju un ta ka apaksSstacijas véjturbinas raditais troksnis darbibas
laika ir maznozimigs salidzindjuma ar turbinu radtto troksni, apaksstacijas raditais troksnis nav nemts véra
visparéjos trokSna aprékinos.

KUMULATIVA TROKSNA RADITA IETEKME

Lai novéertétu kumulativa troksSna izplatisanos, tika veikta trok3na izplatisanas modeléSana, nemot véra
pasreiz&jo trokSna radito ietekmi. Tika izveidotas trokSna izplatiSanas kartes, lai raksturotu véja elektrostacijas
kumulativos darbibas apstaklus.

METODOLOGIJA

Trok3na izplatisanas  modeléSana  tika  veikta, izmantojot = specializéto = programmatdru
DataKustik CadnaA 2024 XL. Licence: L41825.

Aprékini tika veikti saskana ar turpmak noraditajam metodém:

- celu satiksme - Francija izstradata aprékinu metode (NMPB-Routes-96);
- rdpniecibas radrtais troksnis - Eiropas vienotas trokSna novértésanas metodes (CNOSSOS-EU).

TrokSna ITmena apreékini tika veikti Cetru metru augstuma virs zemes. TrokSna kontdri tika modeléti ar
5 decibelu pieaugumu. Lai noteiktu trokSna ITmeni izpétes teritorija, tika izmantots trisdimensiju ainavas
modelis. Modelim tika pievienotas dzivojamas €kas ar kontdriem un augstumiem, ka arT autoceli Iidz ar
atbilstoSo satiksmes intensitati. ModelT izmantotas dzivojamas &kas tika nosauktas, nemot véra Envirotech
datu kopa pieejamas adreses.

Dati par celu un ielu satiksmes intensitati tika iegdti no Latvijas Valsts celu veiktajiem satiksmes noslodzes
pétljumiem par 2023. gadu. Sikaka informacija par satiksmes ievades datiem ir pieejama 3.2.1. nodala.

Stkaka informacija par véjturbinu ievades datiem ir pieejama 4.1.2. nodala.
TrokSna modelé&Sanai tika izmantoti turpmak minétie pamata parametri:

- diagrammas rezga solis = 5x5 m;

- trokSna atstarojumu skaits = 2;

- satiksmes plisma = nepartraukta;

- aprékina attalums no trok3na avotiem (Iidz 5000 metru attalumam);

- zemes skanas absorbcijas koeficients (atkartba no virsmas parklajuma).

Trok$na aprékinos ka trok3na raditaji tika izmantoti majsaimniecibas trokdna raditaji Lo, Ly, Ln. Sie raditaji
attiecigi raksturo vidéjo ekvivalento trokSna Iimeni dienas (07.00-19.00), vakara (19.00-23.00), nakts (23.00-
07.00) un diennakts perioda. Vakara stundam tiek piemérota +5 decibelu korekcija, bet nakts stundam tiek
piemérota +10 decibelu korekcija.

Modelgjot troksni, véjturbinas tika pievienotas modelim ka punktveida trokSna avoti atbilstoSi to augstumam
virs zemes ITmena. Lai novértétu maksimalo trokSna ietekmi, aprékinos tika pienemts, ka visas turbinas
darbosies vienlaicigi visu diennakti. SmilSu karjers tika modeléts ka apgabala veida troksna avots. Aprékini
tika veikti, pienemot, ka karjers ir aktivs tikai dienas laika.

REZULTATI

Kumulativais vides trokSna Iimenis (kas ieglts, nemot véra eso3os trokSna avotus, ka arT ierosinatas véja
elektrostacijas radito troksni) tika aprékinats 82 dzivojamam é&kam, kas atradas netalu no ierosinatas
attistibas teritorijas, proti, [ldz divu kilometru attaluma no ierosinatas véja elektrostacijas turbinam.

Kumulativa trokSna apstaklos rapnieciska trokSna nakts laika robezvértiba Ln= 45 dB tika parsniegta pie
vienas dzivojamas €kas (11.tabula). Janem véra, ka Sis fakts galvenokart ir saistits ar satiksmes, nevis
Véjturbinu radito troksni.
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11. tabula Dzivojamas ékas, kuras tika parsniegts rapnieciska trok3na Iimenis nakts laika (Lnaks = 45 dB).

dzivojama éka trokSna lTmenis Lnaks (decibelos)
Abelaji 48

Kumulativo trokSna apstaklu modeléSanas rezultati ir attéloti 1. pielikuma ka trokSna kartes:
- trok3na karte nr. 3-1 I1dz trok3na kartei nr. 3-3.

Pilniga informacija par augstako aprékinato kumulativa trokSna fmeni katrai dzivojamai ékai ir sniegta
2. pielikuma tabula.

ZEMAS FREKVENCES TROKSNA NOVERTEJUMS

Lai izvértétu zemas frekvences troksni, tika veikti trokSna izplatisanas aprékini. Trok3Sna ITmeni tika aprékinati
82 mérTjumu punktos.

Novért&juma punkti tika izvéléti trokSna ietekmes zina visnozimigakajas vietas - izpétes teritorija izblvétajas
dzivojamas &kas. Katra novértéjuma punkta tika aprékinats zemas frekvences trokSna limenis iekStelpas.

METODOLOGIJA
TrokSna lTmenis tika aprékinats, izmantojot specializéto programmattru EMD International A/S windPRO 4.1.

AtSkirtba no vides trok3na, ko galvenokart ietekmé atmosféras absorbcijas raditaji, zemo frekvencu trok3na
Tmeni iekStelpas ietekmé arT éku fasazu skanas izolacijas radrtaji. Aprékinos tika pienemts, ka visu dzivojamo
éku aréjo norobeZojo3o konstrukciju skanas izolacijas raditaji atbilst zemakajam vértibam, kas noteiktas ar
Danijas aprékinu metodi, tas ir, pienemot, ka visu tuvuma eso3o dzivojamo &ku ar&jo norobezojoso
konstrukciju skanas izolacijas raditaji nav labaki par vasarnicu tipa eku radrtajiem. Aprékini tika veikti, kad véja
atrums bija 8 m/s, kas ir viens no véja atrumiem, kas noradits Danijas noteikumos, tadéjadi nodrosinot
atbilstibu robezvértibai. Turklat 8 m/s ir v&ja atrums, kura laika novérojama visaugstaka trok3na emisija, ka
arT noradits Danijas noteikumos.

Izmantota aprékinu metode bija Danija izstradata metode véja elektrostaciju radita zemas frekvences troksna
izplatibas aprékinasanai (Danish Low Frequency 2024).

Aprékinu metodé tika nemts véra turbinu raditais troksnis, skanas vilnu geometriska un atmosfériska
pavajinasanas, skanas atstaro$anas no zemes un no tdens, turbinu attalums no mérijjuma punkta un aplésta
éku skanas izolacijas spéja. Aprékina metodi ir paredzéts izmantot frekvencu diapazona no 10 Iidz 160 Hz.

12. tabula Aprékinos izmantotie akustiskie parametri

frekvence reljefa faktoru korekcijas raditajs Agr atmosfériska pavajinasana

(hercos) (decibelos) (decibelos/km)

10 6,0 0,00

12,5 6,0 0,00

16 58 0,00

20 5,6 0,00

25 54 0,02

31,5 5,2 0,03

40 5,0 0,05

50 4,7 0,07

63 4,3 0,11

80 3,7 0,17

100 3,0 0,26

125 1,8 0,38
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frekvence reljefa faktoru korekcijas raditajs Agr atmosfériska pavajinasana
(hercos) (decibelos) (decibelos/km)
160 0,0 0,55

Lai aprékinatu trokSna limeni iekStelpas, tika izmantotas apléstie &ku skanas izolacijas raditaji (nemot véra
Danijas Vides aizsardzibas agentdras 2024. gada 26. augusta BEK izpildrikojumu nr. 995).

13. tabula Eku skanas izolacijas spéja

frekvence (hercos) trok3na spiediena limena starpiba DL. (decibelos)
10 6,8
12,5 39
16 0,4
20 -0,2
25 4,8
31,5 6,2
40 84
50 10,5
63 11,9
80 11,9
100 16
125 17,5
160 17,9

4.3.2 |EVADES DATI

Turbinu radita troksna emisijas aprékinam tika izmantota tada pati pieeja, ka aprékinot troksna izplatibu briva
daba. Nemot véra Iidzigu turbinu specifikacijas un Vestas véjturbinas V172-7,2 megavatu modela viena skaitla
vértibu, tika noteikts turbinu emisijas lTmenis, par pamatu izmantojot centralas frekvences.

Ja, veicot ietekmes uz vidi novérté&jumu, klas pieejami detalizéti ievades dati saistiba ar turbinam, trok3na
[Tmenus varés attiecigi parrékinat.

14. tabula Aprékinos izmantots turbinu A-izsvarotais zemas frekvences skanas intensitates lTmenis Lwa

(decibelos)

frekvence (hercos) 7.2 megavatu véjturbinas (trokSna Iimenis decibelos)

10 40

12,5 45

16 52

20 57

25 62

31,5 67

40 72

50 76

63 80

80 83

100 86

125 89

160 92
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4.3.3 REZULTATI

Aprékinu rezultati liecina, ka katra novértéjuma punkta zemas frekvences trokSna aprékinu rezultati bija
zemaki par Danija noteikto robezvértibu 20 dB apméra.

Zemas frekvences trok3na Iimeni, kas ietekmé dzivojamas ékas Saja teritorija, ir sniegti 3. pielikuma tabula.
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BUVNIECIBAS RADITAIS TROKSNIS

Bavniecibas radrttais troksnis tiek uzskatits par 1slaicigu troksni. Bavnieciba ir neizb&gami saistita ar citu cilvéku
tiestbu aizskarumu, jo ta izpauZas ka troksnis, vibracija, samazinata redzamiba un citi traucéjumi. Sadi
aizskarumi ir pielaujami sapratiga apméra, tacu pusei, kas citiem cilvékiem rada Sada veida trauc&jumus, ir
janodrosina, lai to ietekme tiktu péc iespé&jas samazinata. Véja elektrostacijas izblves laika raditais troksnis
galvenokart ir atkarigs no izvélétajiem turbinu veidiem un izmantotas bavniecibas tehnologijas.

V&ja elektrostaciju un ar to saistito iekartu bdvniecibas laika, ka arT planojot izbaves darbus, ir janem véra
esosie standarta lTmeni un tie jaievéro. Vajadzibas gadijuma troksni radosos apstak|us bavniecibas laika var
novértét bavlaukuma tuvuma, vai nu veicot trokSna spiediena [Tmena kontrolmérijumus trokSnainas darbibas
laika, vai izmantojot pastavigu staciju trokSna uzraudziSanai.
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PIELIKUMI

—_

. pielikums Trok3na kartes

- TrokSna karte nr. 1-1. PaSreiz&jos trokSna apstaklos radrtais troksnis Ldiena (decibelos)
- TrokSna karte nr. 1-2. PaSreiz&jos trokSna apstaklos radrtais troksnis Lvakars (decibelos)
- TrokSna karte nr. 1-3. PaSreiz&jos trokSna apstaklos radrttais troksnis Lnaks (decibelos)
- Trok3na karte nr. 2-1. Ar darbibu saistitais troksnis Laiena (decibelos)

- Trok3na karte nr. 2-2. Ar darbibu saistitais troksnis Lvakars (decibelos)

- Trok3Sna karte nr. 2-3. Ar darbibu saistitais troksnis Lnaks (decibelos)

- Trok3na karte nr. 2-4. Ar darbibu saistitais troksnis Lawn (decibelos)

- TrokSna karte nr. 3-1. Kumulativa trok3na radita ietekme Lgiena (decibelos)

- TrokSna karte nr. 3-2. Kumulativa trok3na radita ietekme Lvakars (decibelos)

- TrokSna karte nr. 3-3. Kumulativa trok3na radita ietekme Lnaks (decibelos)

2. pielikums. TrokSna lTmenis, kam paklautas dzivojamas ékas

3. pielikums Zemas frekvences trok3na limenis, kam paklautas dzivojamas ékas
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Riga, Lacplesa 87C SIA ,,Skrivanek Baltic” biroja telpas, 2024. gada 19. decembrd, es,
SIA “Skrivanek Baltic” projektu vaditaja un tulkotaja Darja Arslanova, personas kods
I apliecinu, ka dokumenta tulkojums no anglu valodas latviesu valoda ir
ortografiski un p€c biitibas pareizs.

TULKOJUMS PAREIZS.

Darja Arslanova

SIS DOKUMENTS IR ELEKTRONISKI PARAKSTITS AR DROSU ELEKTRONISKO
PARAKSTU UN SATUR LAIKA ZIMOGU
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