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EXECUTIVE SUMMARY

Project Proposal

The Barbados Light and Power Company Limited (BLPC) is applying to the Town and Country

Development Planning Office (TCDPO) for planning permission to construct a 10 MW wind farm

comprised of 11 wind turbines, associated control building, and access tracks on land at

Lambert’s East in the parish of St. Lucy, Barbados. Each turbine will have a tubular tower of

approximately 55 m height, and three rotor blades with a rotor diameter of approximately 56 m. A

new transmission line will connect the site to a new substation to be developed at Trents.

Project Schedule

Barbados Light and Power Company Limited originally planned to commence development of

the project during 2007 with completion early in 2009. However the schedule has since been

delayed. Additional site studies such as geotechnical testing will also be required to complete

the design. It is estimated that the construction period will take approximately 6 months from the

final design to commissioning.

Approach

The proposed Terms of Reference (TOR) for the Environmental Impact Assessment were

provided in an Outline Planning Application to TCDPO dated June 11, 2004. These TOR were

subsequently approved with comments on October 3, 2005.

In April 2007, AMEC completed the report “Environmental Impact Assessment – Lamberts East

Windfarm” to meet the requirements of the Terms of Reference.

Following public and regulatory review, a series of comments were provided to BLPC for further

clarification and response. This addendum report responds to the additional information

requested.

Assessment of Environmental Effects

The April 2007 report provided an assessment of the environmental effects of the construction

phase and the operational phase including potential effects from accidents and malfunctions.

The report recommended mitigation methods and considered the significance of the

environmental effects from construction and operations for the following:

Aesthetics

Photomontages were prepared to simulate the windfarm on the landscape from key vantage

points at Risk Road, Pie Corner and the existing wind turbine. In addition, a map of the zone of
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visual influence indicated areas from which the windfarm would be visible. The nature of the

landscape of this part of Barbados is such that there are few viewpoints from which the whole of

the wind farm would be seen. This partial visibility of the turbines allows the structures to blend

in with the scenery. From these simulations, it was concluded that the project will not impose a

significant visual impairment of the scenery of the area.

Ecological Effects

There are no environmentally sensitive areas in the proximity to the site and hence the study

focussed on the effects on birds and bats.

It is known that birds breed in and migrate close to, or through the project area as Barbados is a

temporary stop en-route to South America. The preferred habitats for these species are coastal

beaches and mudflats, as well as freshwater and saltwater marshes. In the Lamberts study

area, there is no preferred habitat for these shorebirds in proximity to the site. As a result,

migratory shorebirds and waders do not utilize the study area. Therefore, collisions are not likely

and significant adverse effects on shore birds are not expected.

Similar to the transitory migratory species, overwintering species rely on habitats that provide

foraging and refuge. The Lamberts study area does not provide the appropriate habitat for these

over wintering residents.

Based on studies done on similar wind farms and the data collected on migratory and resident

birds at the proposed wind farm site, the significance of effects on avian populations due to

operation of the windfarm is considered to be minor.

There are no maintained records of bat distribution in Barbados. AMEC’s biologist consulted

with Mr. Wayne Burke of the Graeme Hall National Park regarding bird and bat populations.

Field surveys of the study area, both during the day and during the evening hours did not record

any sightings of bats. The proposed location of the turbines is not in proximity to any significant

stands of trees that would provide roosting areas. The gully areas near the study area were

surveyed and no bats or significant areas for bat hibernacula were observed. As a result, it is

unlikely that the area supports a large resident population of bats. Based on previous studies

done on similar wind farms and lack of observed usage of the site by bat species, the

significance of effects on bat populations due to operation of the wind farm is considered to be

minor.

Air Quality

During construction the potential impacts on air quality are predominantly dust emissions from

excavations. These will be localized short duration and can be mitigated by a dust control

program and by good housekeeping. The Environmental Management Plan for construction

provides mitigation measures for dust control. The impacts from construction on air quality are

therefore considered minimal. There will be no air emissions from the windfarm during
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operations. The facility will have a beneficial effect on air quality as it will reduce BLPC’s overall

emissions by displacing the use of fossil fuelled generation.

Noise

Noise levels during construction will be localized, of short duration and restricted to working

hours, and the impacts are considered to be minor.

Sound contours were developed for the wind farm operating at different wind speeds using a

software noise model. Based on maximum power output at a wind speed of 8m/s, the predicted

noise level at the Lambert’s Plantation house which is the closest receptor is 45 dBA. This

sound level is consistent with the recommended outdoor noise standards of the World Health

Organization and the World Bank for sleeping. At higher wind speeds the background sound

levels increase at a greater rate than the turbine noise.

Residents to the east of the site have expressed concerns over low frequency sound, based on

published experience at some European facilities. Several studies have been done in other

jurisdictions in response to community concerns over low frequency sound which was

problematic of early wind turbines from the 1980s. Advances in turbine design have addressed

the problems of low frequency sound. Research conducted on modern wind turbines has shown

that the levels of low frequency noise have been below accepted thresholds, and are no longer

a problem. Wind turbines have an amplitude modulation at low frequency producing the

characteristic “swoosh”, which should not be confused with low frequency sound or infrasound.

Traffic

Moving the turbine blades and towers from the port to the site will result in abnormal loads

travelling along country lanes. The main section of each turbine blade is approximately 25 m

long and weighs about 4 tonnes. The tower is a tapered steel tube with a maximum diameter of

3.5 m which is supplied in 2 or 3 sections of length and has a total weight of about 60 tonnes.

The weight of the nacelle is 20 to 25 tonnes. An assessment will be done of the routing for

major equipment transfers from the port in advance, to identify any constraints. It is

recommended that the Ministry of Public Works and Transport be provided with the schedule

and routing for equipment transport, to coordinate the overnight transport of oversize loads. In

addition, the public will be provided with advance information on temporary road closures

through announcements in the newspapers and through radio and television.

There will be no significant effect on traffic during the operations phase as the site will be

unmanned except for maintenance checks.

Groundwater

The site is located in a Zone 4 water zone which is not a sensitive area for groundwater

protection. The operation of wind generators produces no discharges and, other than lubricants
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contained within the nacelle, uses no liquid products. The Environmental Management Plan

describes measures to be taken to protect groundwater. Consequently, no effects/impacts to

groundwater are expected from the construction or operation of the windfarm.

Electromagnetic Interference

Contact was made with the telecommunications companies, the CBC and the airport to

determine the probability of effects of the turbines on transmissions. It was determined that the

wind farm will not affect cellular telephone, communications transmissions, satellite television

receptions or airport radar.

The effect of the wind farm on households using a conventional antenna is difficult to predict

due to the directional nature of the transmissions, and the type of individual antenna being used.

A study completed by the BBC recommends that wind turbines be at least 500 m from any

viewer to avoid interference. Very few residences are within this separation distance and hence

the potential for interference will be limited. Indications from the public open house were that the

area to the east of the proposed wind farm has a poor reception using conventional antennae

due to the higher ground along the ridge blocking direct line of sight to the transmitter. It is

recommended that BLPC take preliminary measurements of signal strength in the area close to

the site, to allow confirmation of effects on signal quality following development of the project.

Corrective measures can be used after the construction of the wind turbines to minimize the

impact of any resulting degradation to the TV signal. These measures include providing

improved antennae or repeaters. No significant adverse environmental effects related to

electromagnetic interference are likely with implementation of the recommended mitigation

measures.

Shadow Flicker

A wind turbine, like other tall structures, can cast a shadow on the neighbouring area when the

sun is low in the sky. The movement of the rotor blades can chop the sunlight, causing a

flickering (blinking) effect referred to as “shadow flicker”.

The potential flicker was modeled and the results plotted on maps which show the maximum

number of hours per year of shadow flicker on a 1 m x 1 m (vertical) house window situated 2 m

above the ground and facing north, east, south or west. For those dwellings closest to the wind

farm the theoretical maximum amount of shadow flicker could be as much as 80 hours per year,

an average of less than 15 minutes per day. The effects diminish with distance. The modeling is

very conservative and assumes full sunshine throughout the year (ie no cloudy periods). It does

not take into account the following:

 Periods when the sun is obscured by cloud – no shadow;
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 Wind direction – shadow flicker is not an issue when the rotor is pointing in a direction

perpendicular to the direction of the sun from the window;

 Turbine operating hours – there is no shadow flicker when a wind turbine is shutdown,

as would be the case for low or very high wind, maintenance or repair;

 Shading due to terrain, vegetation, or buildings – these will block the shadow; and,

 Hours when the property is actually used by people (who are awake) and they are

situated at a spot where flicker could be an irritant – at other times there is no one to be

annoyed by the flicker.

Taking into account all of the factors will reduce the period that shadow flicker might be an

irritant to at most a few minutes per day. Should shadow flicker be an issue, it can be mitigated

by planting trees in specified locations or by pre-programming the turbine to shut down at times

when shadow flicker would cause a nuisance.

The effects of shadow flicker are considered to be minor and no significant environmental

effects are anticipated.

Waste Disposal

There are few sources of waste from a wind farm, these are incidental to the generation of

power and related to maintenance activities. Typical wastes generated would include failed

equipment, packaging materials, and other materials associated with maintenance of equipment

such as spent lubricating oils. The Environmental Management Plan recommends procedures

for the management of these wastes. It is concluded that there will be no significant

effects/impacts from waste disposal during the operational phase of the proposed wind farm.

Accidents and Malfunctions

The wind industry has an excellent safety record. With more than 70,000 turbines in service

across the world, and over 25 years of operation, the industry has recorded only one accidental

death of a member of public (a German skydiver).

Although information provided by local residents suggested higher levels of incidents causing

death, these were predominantly industrial accidents involving workers which are preventable

and road accidents during delivery of equipment. Examples which were provided of accidents

involving the public included a low flying aircraft, a parachutist, an injury from falling ice and a

fall from a tower. Comments were sought from the Civil Aviation Office during the completion of

the EIA to cover air traffic; falling ice was not considered applicable for Barbados and falls from

towers can be prevented by excluding public entry. The summary of accidents provided does

not change the conclusions of the environmental assessment report that “The wind industry has

an excellent safety record”.
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To prevent fires, the wind turbine generators have built-in thermal sensors to shut them down if

an overheating condition arises. The wind farm will not store bulk oils or chemicals or have any

activities that have the potential for a serious spill. The Environmental Management Plan

includes contingency measures to address potential accidents or malfunctions.

With the implementation of mitigation measures, significant adverse residual effects due to

accidents and/or malfunctions are unlikely to occur.

Conclusions

With input from the general public and regulatory agencies, and following detailed analysis by

the Project Team, the environmental effects (both biophysical and socio-economic) associated

with the construction and operation of the proposed wind farm Project have been assessed.

This assessment has concluded that the Project is not likely to cause significant adverse

environmental effects given implementation of the recommended mitigation measures.
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1.0 INTRODUCTION

1.1 Background

The Barbados Light & Power Company (BLPC) is proposing to construct a 10 MW wind farm on

land at Lambert’s Plantation in the parish of St. Lucy to help meet the Nation’s needs for

additional power. This new generation site will be a source of renewable energy displacing the

country’s dependence on imported fuel and will increase overall system reliability.

To address environmental concerns relating to the expansion, BLPC retained AMEC Earth and

Environmental (AMEC) to conduct an Environmental Impact Assessment (EIA) which identified

the potential impacts of the wind farm development and determined what measures can be

taken to mitigate against any negative impacts. The project team prepared the following detailed

report for public and regulatory review:

Environmental Impact Assessment - The Barbados Light & Power Company

Limited - Lamberts East Wind Farm Generating Station- April 2007.

The completed report was submitted to the Town and Country Development Planning Office

(TCDPO) for review. As part of that process, the Chief Town Planner circulated the report to key

agency personnel to assist with the review.

This addendum report responds to the questions and comments raised by the TCDPO and the

Josey Hill Residents Association, which were the only two stakeholders that requested further

information. The report is organized with each comment provided in bold followed by the project

team’s response in regular font. Excerpts of report text or amendments to report text are

italicized.

The complete information requests and detailed responses provided are appended as follows:

Appendix A: Letter from TCDPO, July 19, 2007 and response from BLPC August 29, 2007;

Appendix B: Letter from TCDPO, July 24, 2008 and response from BLPC October 13, 2008;

Appendix C: Letter from TCDPO, May 29, 2009 and response from AMEC July 3, 2009; and,

Appendix D: Evaluation of Environmental Noise Analysis for “Lamberts East Wind Farm” -

documentation provided by Josey Hill residents.
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2.0 TOWN AND COUNTRY DEVELOPMENT PLANNING OFFICE

2.1 Responses to Letter dated July 24, 2008

Methodology of noise monitoring/sampling – this should include, but not limited to:

 Information on the type of sound level meter used to take measurements;

 Information on the specific locations of the receptor/sampling points from

proposed project site;

 Activities/conditions that might have affected noise levels at sampling locations

(e.g., construction work in the area); and,

 Meteorological conditions at sampling sites.

o The sound measurements were performed using a Quest Technologies M-27 noise

logging dosimeter. Prior to and after use, a calibration check was performed using a

sound level calibrator.

o All of the locations were selected to represent the closest residences to the windfarm

around the perimeter of the site. Specific locations where the noise measurements

were taken are described in Section 5.2.1 and shown on Figure 5.2 of the report. The

noise levels provided background information on the existing environment. The noise

assessment of the windfarm, however, used the WHO guideline of 45dBA as a

reference for acceptable overnight noise levels at the closest residences.

o The only location where noise levels would be influenced by construction would be

L2 at Date Tree where construction of a house was occurring and could have

influenced the daytime noise levels. However, when determining the existing ambient

noise levels it is the night-time levels that are the lowest levels which need to be

considered. At that location the lowest noise level (LEQ) attained at night was in the

55dBA range which is higher than the predicted noise levels from the wind farm at

that location.

o The following table presents the meteorological conditions during the noise

monitoring.
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Location : Caribbean Institute for Meteorology & Hydrology, Husbands, St. James

Defined Test Periods

(Section 5.2.1 EIA BLPC

Lamberts East Wind Farm) Year Month Day Hour
Temp
(°C)

RH
(%)

Wndspd
(knots)

Wnddir
(°)

Rnfl
(mm)

2006 5 18 8 28.6 75 11.0 9 0.0

2006 5 18 11 31.0 64 14.0 13 0.0

2006 5 18 14 31.0 64 15.0 15 0.0

2006 5 19 8 28.6 72 12.0 13 0.0Lamberts Plantation -
14:00 May 18 to 13:15 May 19 2006 5 19 11 31.5 51 15.0 14 0.0

2006 5 19 14 31.6 54 15.0 15 0.0

2006 5 20 8 29.0 71 12.0 12 0.0

2006 5 21 8 29.0 68 12.0 8 0.0

2006 5 22 8 28.5 73 11.0 12 0.0Date Tree Hill -
14:15 May 21 to 12:40 May 22 2006 5 22 11 31.2 57 16.0 12 0.0

2006 5 22 14 31.2 60 14.0 13 0.0

2006 5 23 8 28.0 74 13.0 11 0.0

2006 5 23 11 31.1 54 15.0 15 0.0

2006 5 23 14 31.0 57 16.0 10 0.0

2006 5 24 8 28.6 67 12.0 10 0.0SDA Church, Cave Hill -
14:45 May 23 to 13:00 May 24 2006 5 24 11 31.1 57 12.0 12 0.0

2006 5 24 14 31.0 52 12.0 12 0.0

2006 5 25 8 28.5 71 12.0 12 -

2006 5 25 11 30.5 62 12.0 14 -

2006 5 25 14 31.0 57 12.0 13 -Josey Hill - 13:00
May 25 to 09:40 May 26 2006 5 26 8 26.0 88 8.0 4 -

2006 5 26 11 29.0 71 9.0 6 -

2006 5 26 14 29.0 66 10.0 12 -
Temp = Temperature, RH = Relative Humidity, Wndspd = windspeed, Wnddir = wind direction, Rnfl = rainfall

Methodology/rationale for the 350 m separation distance and the additional 50 m from

roads and footpaths. From what point is the 350 m measured?

The 350 m separation distance from the closest residence was one of the guidelines used

during the site screening stage to select acceptable sites. This is an industry guideline based on

seven rotor diameters, which is normally adequate to mitigate noise effects and reduce shadow

flicker. The actual effects are then predicted based on the turbine specifications and computer

modelling over a range of wind velocities, and refinements are made if necessary. The

separation is measured from the base of the tower. The 50 m separation from roads and

footpaths is a reasonable setback around the tower to allow for maintenance access and

equipment laydown.
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What constitutes daytime hours during which construction is proposed to take place?

Construction will occur within the hours of 7 am to 7 pm. As in any construction project, there

may be a need to extend the working hours during special circumstances such as major

concrete pours.

Details and specifications of the turbines proposed to be used.

 Is the 45 dBA turbine noise quoted in the ES applicable to one turbine or is it the

cumulative found generated by the proposed 11 turbines?

The specific turbines to be used have not been purchased as selection will follow a competitive

tendering process once the project has been approved. The Environmental Impact Assessment

report was based on the installation of Vestas V52-850kW turbines. The Vestas V52-850kW

turbine is typical of the size and type of wind turbine that will be installed. Appendix D provides

information on the Vestas V52-850kW turbine

The noise assessment was based on all 11 turbines operating simultaneously.

Further details on the modelling used to predict Shadow Flicker (European standards

quote maximum 30 hours per year or 30 minutes per day).

The software used to calculate shadow flicker results was "WindFarm". Information on

WindFarm can be found at www.ReSoft.co.uk. As recommended in the Environmental Impact

Assessment Report, the effects of shadow flicker can be mitigated by selectively

preprogramming the turbines to shut down during the brief periods when the sun is low on the

horizon and has the potential to cause shadow flicker.

Dust control measures should be included in mitigation of impacts for construction

equipment operation.

Dust control measures are covered in Section 7.1.3 of the Environmental Impact Assessment

Report and also in more detail in the Environmental Management Plan for Construction as

contained in Appendix C. The contractor will be required to adhere to the mitigation methods as

specified in the Environmental Management Plan for Construction.

The methodology for the surveys of bat populations should be described and further

information on if the field survey was designed to take into account resident knowledge

and experience. A post-construction Environmental Management Plan should be

submitted.

AMEC’s biologist consulted with Mr. Wayne Burke of the Graeme Hall National Park regarding

bird and bat populations. Significant published information was available regarding the local bird

populations for the Lamberts area, but there was no source of information on resident bat
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populations other than anecdotal. In the absence of records for bat populations the AMEC

biologist completed field surveys during daytime hours of potential habitat for bats in the area of

the Lamberts site. As the wind farm site has little in the way of stands of trees which would

provide habitat, the survey extended to gullies in the area. There were no significant areas for

bat hibernacula found. In addition to the habitat survey, field visits were conducted during

evening hours to determine if there were any sightings of bats. No bats were observed during

the daytime or evening field visits suggesting that there was no large resident population.

A post-construction Environmental Management Plan should be submitted.

An Environmental Management Plan for the operations phase has been included with the

environmental report in Appendix E.

Submission of a Geotechnical survey to establish the stability of the area for the

proposed development.

It is not usual to complete geotechnical studies as part of the environmental assessment. The

geotechnical study will be completed during the site engineering design, as the testing should

be done at the precise location of each turbine. The design loads will be specific to the model of

turbine selected and will be specified by the turbine manufacturer. If there are issues of

instability, these will be addressed either via the footing design or by moving the individual

turbines on the site.

2.2 Responses to Letter dated May 29, 2009

Methodology of noise monitoring:

 Noise dosimeters are ideal for measuring personal exposure to occupational

noise but are not appropriate for the purposes of a field noise survey. An

Integrating Sound Level Meter is recommended as a more accurate method of

determining the Leq and is particularly useful if the noise is highly variable.

 Detailed descriptions of the monitoring sites and noise generating activities that

were occurring at the time of monitoring should be provided.

o We agree that an Integrating Sound Level Meter is the most accurate instrument

for a detailed noise survey where one is measuring the environmental impact from

installed noise sources. On this occasion, background sound measurements were

performed using a Quest Technologies M-27 noise logging dosimeter which has a

logging capability. Measurements of the A-weighted sound pressure level were

taken at 1-minute intervals over a 24-hour period at each of four receptor

locations. This data set was then evaluated in terms of the hourly equivalent

sound level (Leq). While this data provides guidance on the noise background, the
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noise assessment of the windfarm used the International Finance Corporation1

(World Bank) guideline of 45 dBA as a reference for acceptable overnight noise

levels at the closest residences.

o The locations were selected to represent the closest residences to the windfarm

around the perimeter of the site. Measurements were taken at a height of

approximately 1.5 m above the ground and the location was chosen both to be

representative of conditions at the measurement location and to avoid any reflective

impacts associated with structures on the measurement site. Information on

meteorological conditions was presented in our letter of October 9, 2008.

o In our letter of October 9, 2008 it was also noted that the only location where

noise levels would be influenced by construction would be L2 at Date Tree, where

construction of a house was occurring and could have influenced the daytime noise

levels. However, when determining the existing ambient noise levels it is the night-

time levels that are the lowest levels which need to be considered. At that location the

lowest noise level (LEQ) attained at night was in the 55dBA range which is higher than

the predicted noise levels from the wind farm at that location.

Methodology/rationale for the 350 m separation distance.

 The industry guideline used to calculate the 350 m setback should be

referenced. The EPD remains concerned that 350 m from the base of the tower to

the nearest resident is not adequate to reduce potential impacts.

 It is also not clear if the land within the 350 m is to be acquired by the developer or

if the owner may wish to develop it at a later date.

o The 350 m separation distance from the closest residence was only one of the

guidelines used during the feasibility study to pre-screen generally acceptable

sites. This is an industry guideline based on seven rotor diameters (50 m rotor),

which is normally adequate to mitigate noise effects and reduce shadow flicker. The

guideline was used in the report by Renewable Energy Systems: “Feasibility Study

for a Wind Farm on Barbados – March 2004”.

o The primary standard used was the World Bank 45 dBA night-time criterion for

noise, applied at wind speeds of 8 m/s or less2.

1
International Finance Corporation (IFC) Environmental Health and Safety Guidelines, April 2007

2
Ibid
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Hours of construction.

 Use of heavy equipment should be limited to daytime.

o We agree with this recommendation.

Section 7.2.4 Specifications of Turbines

 Since the type of turbine to be used has not been finalised, a range of noise data

from different types of turbines being considered should have been provided to

represent alternatives available.

 Little information has been provided as to what levels of low frequency noise

are considered “problematic” and/or “significant” as well as no indication

given as to established accepted thresholds for such noise.

o As noted, the specific turbines to be used have not been purchased as selection

will follow a competitive tendering process once the project has been approved. The

Environmental Impact Assessment report was based on the installation of Vestas

V52-850 kW turbines as being typical of the size and type of wind turbine that will

be installed in terms of power, hub-height and potential noise level. The noise

assessment was based on all 11 turbines operating simultaneously.

o When the final turbine design parameters and geotechnical data are available, the

layout will be re-optimised using the Windfarm program. At that time the potential

noise impact at each receptor will be re-evaluated using CADNA\A, an

ISO96 13-compliant noise assessment software, and a report submitted.

o There has been considerable debate in recent years over the potential impact from

low-frequency sound from wind turbines and there is no consensus as to a

specific limit criterion for low frequency or infrasound. Typically if there is a tonal

quality present in the turbine mechanical or aerodynamic noise spectrum then a

5 to 10 dB penalty is added to the calculated receptor noise level.

o It is generally agreed that low frequency sound level was worse with older model

turbines where the blades passed through the tower shadow (downwind rotors or

large vertical axis machines). Modern machines are much less susceptible to low

frequency infrasound3. There has been confusion over low frequency modulation

of sound and the presence of infrasound and while there is a great deal of discussion

about infrasound in connection with wind turbines in the media, there is no

verifiable evidence for infrasound production by modern wind turbines4.

3
HGC Engineering Wind Turbines and Sound: Review and Best Practice Guidelines. Report to Canadian

Wind Energy Association, February 2007
4

lbid
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o The post-commissioning noise monitoring plan will, however, quantify any

production of low frequency and infrasound from wind turbines on the site.

Dust Control Measures

 Although dust control measures are covered in Section 7.1.3 of the Environmental

Impact report and in more detail in the Environmental Management Plan for

Construction, neither one makes specific mention of releases of particulates e.g.,

dust from vehicles entering or leaving the site. Examples of controls not

mentioned may include wheel washing and enforceable speed limits.

o The temporary nature of construction differentiates it from other fugitive dust sources as

to estimation and control of emissions. Construction consists of a series of

different operations, each with its own duration and potential for dust generation. In

other words, emissions from any single construction site can be expected (1) to

have a definable beginning and an end and (2) to vary substantially over

different phases of the construction process5.

o Best Management Practices for dust control will be used during construction as

detailed in the report. In particular, vehicles traveling on unpaved areas of the site

will be limited to 15 kph. Since dust emissions from paved road surfaces are up to

90% less than for unpaved surfaces, project efforts were aimed at reduction of

particulate emission at source.

o However, track-out of silt, especially post wet suppression, remains a potential

concern. Dust levels at the site will be monitored regularly using a hand held

dust monitor. The area of paved road within 50m of the site exit will be inspected

regularly for silt track-out and will be cleaned as necessary. This is felt to be a more

effective process than wheel washing.

Section 7.2.4 Post Commissioning Noise Monitoring.

 The appended Environmental Management Plan indicated post commissioning

noise monitoring at one location only. There should be a more comprehensive

monitoring plan with multiple locations along with a schedule indicating the times

and frequency of the monitoring.

Wind turbine noise typically includes both mechanical and aerodynamic effects. To ensure that

all effects are measured, the proposed monitoring plan will include:

5
EPA AP42 Chapter 13 section 2-3
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o Measurements of A-weighted sound pressure level (dBA) taken at a minimum of five

locations around the wind farm. These locations will be chosen once the final farm

design has been approved and will be representative of the nearest residential

receptor as well as offsite receptors in the cardinal directions as well as both

upwind and down wind locations. Approximate locations could include:

 Josey Hill

 Cave Hill / graveyard

 Lamberts plantation (closest receptor)

 Alexandra

 Collins / the risk

o Measurements will be taken over a minimum period of 48 hours using Type I or Type

II integrating sound level meters at a height of 1.5 m above the ground using wind

shielded microphones which will be site calibrated daily before and after each set of

measurements. Monitors will be no closer than 3m from any reflecting surface (wall)

and specific high noise events (onsite or offsite) will be logged.

o Measurements will include both hourly sound pressure level (Leq) as well as

1/3 octave band data to assess the tonal quality of any noise impact. This will be

compared to the applicable criteria as well as to the results of the noise modelling.

o Measurements will be taken over three 24-hour periods with the wind farm fully

operational to allow for collection of noise data over a range of wind speed and wind

direction conditions.

o The monitoring program will be repeated at the time of each plant expansion.
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3.0 JOSEY HILL RESIDENTS ASSOCIATION

3.1 Responses to comments – July 19, 2007

The members of the Josey Hill Residents Association submitted various documents covering a

variety of issues related to the effects of wind farms to the TCDPO. The following summarizes

AMEC’s response to the submission provided by the Josey Hill Residents Association: “A

critique of Environmental Impact Assessment for The Barbados Light & Power Company

Limited Lamberts East Wind Farm Generating Station6”. In our response we have extracted the

main objections raised namely:

 Accidents and Malfunctions;

 Wind Farm Sound Limits and Regulatory Criteria;

 Background Noise Levels;

 Appropriate Noise Impact Assessment Methodology; and,

 Shadow Flicker.

3.1.1 Accidents and Malfunctions

Information was provided on a range of accidents related to windpower projects. The fatalities

and injuries reported were largely of project personnel in industrial accidents which are

preventable.

Accidents cited which involved the public were mainly traffic accidents due to distracted drivers

or road accidents during equipment delivery. None of these are unique to the operation of

windfarms. The AMEC report made recommendations for equipment delivery overnight

including road closures.

Examples of accidents involving the public include a low flying aircraft, a parachutist, an injury

from falling ice and a fall from a tower. Comments were sought from the Civil Aviation Office

during the completion of the EIA to cover air traffic; falling ice was not considered applicable for

Barbados and falls from towers can be prevented by excluding public entry.

The summary of accidents provided does not change the conclusions of the environmental

assessment report that “The wind industry has an excellent safety record”.

3.1.2 Wind Farms Sound Limits and Regulatory Criteria

Wind farm sound is typically experienced at relatively low levels over wide areas and has the

potential to affect nearby noise sensitive activities. Establishing appropriate noise limits and

setback distances for wind turbines has been a concern of many who are interested in wind

energy. However, an individual’s reactions to wind farm sound depend on more factors than

6
Evaluation of Environmental Noise Analysis – Lamberts East Wind Farm. R.H. Bolton, February 22, 2007 Rev. 1,

Environmental Compliance Alliance of Rochester, NY.
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simply sound level. Audibility is not an appropriate basis for setting noise limits as it is difficult to

define and could unreasonably restrict any activity that generates sound (Standards New

Zealand 20097). The authors of this standard also note that limits for wind farm noise are

required to provide protection against sleep disturbance and maintain reasonable residential

amenity. Since noise levels within a building are difficult to predict, it is considered more

appropriate to predict free field noise levels outside of the structure and make a conservative

assumption on the attenuation properties of the building envelope. Studies on noise levels

(referenced in BWEA 19968) associated with sleep disturbance range from 30 to 40 dBA

measured at the interior sleeper location with varying levels (10 to 15 dB) of sound attenuation

assigned to the building itself (or an equivalent 40 to 55 dB external noise level).

The draft New Zealand standard7 notes that wind farm noise should not exceed the background

sound level by more than 5 dB, or a value of 40 dB, whichever is the higher. This limit is

recommended for protection of sleep and is also appropriate for protecting the health of

residents and maintaining reasonable amenity for most noise sensitive locations.

The World Bank in its Environmental Health and Safety Guidelines9 (2007) references

environmental noise limits determined by the World Health Organization in their Guidelines for

Community Noise10 and recommends noise impact Leq limits of 55 dBA (daytime) and 45 dBA

(night-time) or an increase of 3 dBA over background.

A medical Expert Panel Report (AWEA/CANWEA 200911) notes that “there are several

approaches to regulating noise, from any source, including wind turbines. They can generally be

classified as absolute or relative standards or a combination of absolute and relative standards.

Absolute standards establish a fixed limit irrespective of existing noise levels. For wind turbines,

a single absolute limit may be established regardless of wind speed (i.e., 50 dBA) or different

limits may be established for various wind speeds (i.e., 40 dBA at 5 m per second [m/s] and

45 dBA at 8 m/s).”

In their report, the BWEA Working Group on Wind Turbine Noise (BWEA 1996) reviewed

information available in the UK, Denmark, Holland and Germany. They were of the opinion that

limits should not be imposed for wind speeds in excess of 12 m/s as measured at the

meteorological standard height of 10 m due to the impact of wind noise on the sound data so

produced. In addition it should be noted that the L90 description would be approximately 1.5 to

2.5 dBA less than the Leq measured over the same period. The Working Group recommended

the application of a 45 dBA limit for both day or night or 5dB above measured background.

7
Acoustics – Wind Farm Noise, Draft Standard DZ6808 V2.5, Standards New Zealand, 2009

8
The Assessment and Rating of Noise from Wind Farms, Report of the British Wind Energy Association Working Group on

Noise from Wind Turbines, Final Report September 1996
9

Environmental Health and Safety (EHS) Guidelines – General Guidelines, International Finance Corporation – Word bank,
April 2007.

10
Guidelines for Community Noise (edited by B. Berglund, T. Lindvall, D. Schwela, K-T. Goh). The World Health

Organization, 1999 Geneva, Switzerland. ISBN: 9971: 9971-88-770-3,
11

Wind Turbine Sound and Health Effects – an Expert Panel Review, David Colby MD et al, American Wind Energy
Association and Canadian Wind Energy Association, December 2009
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The Ontario Ministry of the Environment12 has chosen an approach to sound level criteria which

includes the effects of wind speed. The wind farm noise criteria applied are shown in Table 3-1

below.
TABLE 3-1

ONTARIO SOUND LEVEL LIMITS (ONTARIO MOE 2008)

Wind Speed (m/s) at 10 m height 4 5 6 7 8 9 10

Wind turbine sound level limits Rural Areas (dBA) 40 40 40 43 45 49 51

Wind turbine sound level limits Urban Areas (dBA) 45 45 45 45 45 49 51

AMEC therefore concludes that our use of a setback limit equivalent to a 45 dBA wind turbine

noise contour is appropriate.

3.1.3 Background Noise Levels

Background noise is made up of a variety of components including noise associated with human

activity (voices, traffic, electronic equipment) and the natural environment (wind noise, waves,

insects, birds and so on). It is a generally accepted fact that background noise increases with

wind speed; however, the rate of increase is site specific and depends on the acoustic

environment of the site and the degree of sheltering of winds from specific directions as well as

degree of the building and vegetative cover which may impact the associated wind noise

environment. Typically if a wind farm meets noise limits at speeds below 12 m/s (measured at

10 m above grade) it is most unlikely (BWEA 199613) to cause any greater loss of amenity at

higher wind speeds.

The AMEC Environmental Assessment Report noted that background noise measurements

ranged from 35 to 50 dBA but did not provide details. In fact noise measurements were taken at

four (4) receptor locations over consecutive 24-hour periods. Table 3-2 shows maximum and

minimum 1-minute sound levels in dBA. If the observed minima are taken as being

representative of the quietest periods in each neighbourhood, then Bolton's assertion that -

Perhaps parts of the site are even quieter (than the EPA “farm in valley” location at 35 dBA) at

certain times like the Grand Canyon (North Rim) location showing a mean at 20 dB – may be

completely discarded (Bolton Section 4.1 and Figure 7).

12
Noise Guidelines for Wind Farms, Ontario Ministry of the Environment, PIBS 4709e, 2008

13
The Assessment and Rating of Noise from Wind Farms, Report of the British Wind Energy Association Working Group on
Noise from Wind Turbines, Final Report September 1996
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TABLE 3-2
OBSERVED 1-MINUTE MAXIMUM AND MINIMUM AMBIENT NOISE LEVELS – LAMBERTS

Receptor 1 Receptor 2 Receptor 3 Receptor 4

Location Lamberts Pltn Date Tree Hill Cave Hill Josey Hill

Date May 18th - 19th May 21st - 22nd May 23rd - 24th May 25th - 26th

7am - 7pm 40 - 61 48 - 73 40 - 70 39 - 61

7pm - 11pm 39 - 68 44 - 66 41 - 76 35 - 59

11pp – 7 am 35 - 67 45 - 70 35 - 56 34 - 55

Bolton also notes in Section 3.1 that, contrary to a statement by AMEC, wind noise would not

mask the noise from the wind turbines. While we agree that noises generally only mask where

the spectra are similar, the wind turbine noise curves provided to AMEC do not show strong

tonal characteristics, nor can wind noise be classified as purely “white noise”, as anyone who

has listened to wind around vegetation and structures on an otherwise quite night can attest.

Since the wind noise effects are between wind turbine noise at receptor height and wind noise

at receptor height his comment regarding an apparent difference here can also be discarded

(Bolton Section 3.1 Paragraph 3).

3.1.4 Appropriate Noise Impact Assessment Methodology

Prediction and measurement of sound levels from wind farms involve values of a range of

parameters which can be known or predicted only within a certain tolerance. The Ontario MOE14

specifies that predictions of the total sound level at a point of reception must be carried out

according to the method described in the standard ISO9613-2 subject to the inclusion of specific

parameters. Kaliski and Duncan 200815 note that ISO 9613-216 methodology is appropriate for

propagation modeling of wind turbines, but modeling parameters should be adjusted

appropriately to account for this source's unique characteristics. Standards New Zealand also

observes that this method provides a good balance between accuracy and completeness on

one hand, and the effort of obtaining data to enter into the model on the other17.

The ReSoft WindFarm noise module used to assess wind turbine noise impact in the AMEC

report is based on the Danish Noise Model18 and includes propagation characteristics of

ISO9613 and potential tonal impacts as indicated in source octave band sound spectra. This

methodology provides a good screening method prior to final turbine selection and final layout. It

14
Noise Guidelines for Wind Farms, Ontario Ministry of the Environment, PIBS 4709e, 2008

15
Propagation Modelling Parameters for Wind Power Projects. Kenneth Kaliski and Eddie Duncan, Sound and Vibration,
December 2008

16
ISO 9613-2 Acoustics – Attenuation of Sound During Propagation Outdoors, Part 2 General Method of Calculation,

International Organization for Standardization 1996.
17

Acoustics – Wind Farm Noise, Draft Standard DZ6808 V2.5, Standards New Zealand, 2009
18

Description of Noise Propagation Model Specified by Danish Statutory order on Noise from Windmills, Nr 304, May 1991,

ReSoft WindFarm V4 Manual.
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should be noted that should this project proceed, AMEC would recommend that more detailed

noise modelling using the CADNA\A environmental noise model be carried out using the

meteorological and other model characteristics recommended for wind farm work. Since wind

turbine designs are continually improving in the direction of better aerodynamics, as well as

more efficient and quieter turbines, this will allow a more refined analysis based on the selected

turbines.

3.1.5 Shadow Flicker

“Shadow Flicker” is the effect of the moving shadow from the rotor, when the rotor is between

the receptor, such as a residence, and the sun. It is more prevalent when the sun is low on the

horizon such as early morning and dusk. This is not a new phenomenon, as vehicles passing

across a bridge can produce the same effect on nearby residences. AMEC used the WindFarm

model to predict the extent and duration of shadow flicker and concluded that the maximum

effects on the closest residences could be up to 80 hours per year or less than 15 minutes per

day. As the effects are limited to short periods of time, the AMEC report recommended

preprogramming the turbines to shut down when the conditions that cause shadow flicker exist.

3.2 Concerns Related to Low Frequency Sound

Some area residents have expressed concerns over the output of low frequency sound from

wind turbines. These concerns are based on information available over the internet where

neighbours of wind farms had complained about noise and the potential for low frequency sound

(less than 200 Hz) and infrasound (less than 20 Hz). Although wind turbines may produce some

sound at (ultrasound and infrasound) frequencies considered to be outside the normal range of

human hearing, these components will be well below the threshold of human perception19

(Standards New Zealand 2009). Leventhal20 noted in a 2003 study that at low frequencies, a

sound must be at a much higher decibel level to be audible. In particular at the infrasound range

of 4 to 20 Hz the average hearing threshold was 107 to 79 dB. Studies conducted have shown

that typical wind turbine sound levels in this frequency range do not exceed the threshold of

hearing.

Claims have been made that low frequency noise and vibration from wind turbines have caused

illness and other adverse physiological effects among very few people worldwide living near

wind farms. The paucity of evidence does not justify at this stage any attempt to set a

precautionary limit more stringent than those referenced above. The American and Canadian

wind energy associations, AWEA and CanWEA, assembled a distinguished panel of

independent experts to address concerns that the sounds emitted from wind turbines cause

adverse health consequences. The panel concluded that there is no evidence of harmful effects

19
Acoustics – Wind Farm Noise, Draft Standard DZ6808 V2.5, Standards New Zealand, 2009

20
A Review of Published Research on Low Frequency Noise and its Effects.

Leventhall, H. G., S. Benton, and P. Pelmear. 2003.
http://www.defra.gov.uk/environment/noise/research/lowfrequency/pdf/lowfre
qnoise.pdf.



The Barbados Light & Power Company Limited
Environmental Impact Assessment
Lamberts East Wind Farm Generating Station
Addendum to Final Report

Page 15

from the low levels of sound from wind turbines, as experienced by people in their homes. In

fact studies have shown that peoples’ attitudes toward wind turbines may affect the level of

annoyance that they report21.

Dr. Nina Pierpoint, a US physician, has posted numerous articles22 linking low frequency sound

from wind farms with health concerns, in opposition to a proposed wind energy development in

close proximity to her community. She has recently published a book describing health effects

collectively referred to as “wind turbine syndrome”. In reviewing the study, the British National

Health Service23 states: The study provides the comments: “This study provides no conclusive

evidence that wind turbines have an effect on health or are causing the set of symptoms

described here as "wind turbine syndrome". The study design was weak, the study was small

and there was no comparison group”.

The AWEA/CANWEA Expert Panel noted that while “Some reports have suggested a link

between low frequency sound from wind turbines and certain adverse health effects. A careful

review of these reports, however, leads a critical reviewer to question the validity of the claims

for a number of reasons, most notably (1) the level of sound exposure associated with the

putative health effects, (2) the lack of diagnostic specificity associated with the health effects

reported, and (3) the lack of a control group in the analysis.”

One study24, for example, has claimed that wind turbines in residential areas produce acoustical

environments that can lead to the development of Vibroaccoustic Disease (VAD) in nearby

home-dwellers. The panel, which included medical practitioners, observed that this type of study

is known as a case series and is “of limited, if any, value in evaluating causal connections

between an environmental exposure (in this case, sound) and a designated health effect (so

called “wind turbine syndrome”). This particular case series is substantially limited by selection

bias, in which people who already think that they have been affected by wind turbines “self

select“ to participate in the case series. This approach introduces a significant bias in the

results, especially in the absence of a control group who do not live in proximity of a wind

turbine”.

A study conducted by HGC Engineering for the Government of Canada25 (NRCan, 2006)

addressed sound, including low frequency (infrasonic) sound, at the Pubnico Point Wind Farm

in Nova Scotia. The wind farm consists of 17 Vestas 1.8 MW turbines with hub heights of 80 m

(the turbines proposed for Lamberts East are in 1 MW range with hub height of approximately

50 m). Acoustic measurements were taken within the wind farm and at two homes nearest to

21
Wind Turbine Sound and Health Effects An Expert Panel Review, David Colby MD et al, AWEA and CANWEA December

2009
22

Wind Turbine Syndrome: a report on a natural experiment. http://www.windturbinesyndrome.com/wp-

content/uploads/2009/03/ms-ready-for-posting-on-wtscom-3-7-09.pdf. N. Pierpoint, 2009 unpublished draft
23

ttp://www.nhs.uk/news/2009/08August/Pages/Arewindfarmsahealthrisk.aspx
24

Alves-Pereira, M., and N.A.A. Castelo Branco. 2007b. In-Home Wind Turbine Noise is Conducive to Vibroacoustic

Disease. Proceedings of the Second International Meeting on Wind Turbine Noise. Lyon, France: September 20-21, 2007.

INCE/Europe.
25

Environmental Noise Assesment Pubnico Point Wind Farm, Nova Scotia, HGC Engineering, Natural Resources Canada
Contract NRCAN-06-00046, August 2006.
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the site, the nearest (the d’Entremont residence) being 330 m from the closest turbine. The

study concluded that: “Sound at infrasonic frequencies is not present at perceptible levels near

the wind turbine generators nor at the d’Entremont residence and it is concluded that infrasound

is not an issue”.

Surveys completed independently in the UK by Dr. Amanda Harry and by Dr. Bridget Osborne

documented a range of symptoms among residents in the vicinity of large wind farms,

attributable to low frequency sound. In response to concerns over low frequency sound and

infrasound from three wind farms cited in the survey by Dr. Amanda Harry, the Department of

Trade & Industry of the UK conducted a study at dwellings where there had been complaints

(DIT 2006). The study concluded that:

 “Infrasound associated with modern wind turbines is not a source which will result in

noise levels which may be injurious to the health of a wind farm neighbour;

 Low frequency noise is measurable on a few occasions, but below the existing permitted

Night Time Criterion. Wind turbine noise may result in internal noise levels within a

dwelling that is just above the threshold of audibility, however at all sites it was lower

than that of local road traffic noise; and,

 That the common cause of complaint was not associated with the low frequency noise,

but the occasional audible modulation of aerodynamic noise especially at night. Data

collected showed that the internal noise levels were insufficient to wake up residents at

these three sites. However once awoken, this noise can result in difficulties in returning

to sleep.”

The British Wind Energy Association commissioned a study (BWEA 2005) of low frequency

sound from turbines. The study concluded that the early wind turbines from the 1980s were

designed with the blades located downwind of the turbine tower such that the wind had to travel

past the tower before it struck the blades. This caused the sound output from this type of turbine

to generate a strong low frequency pulse. Advances in turbine design have the blades on

modern turbines located upwind of the tower. The stand-off distance between the blades and

the tower has also increased in order to minimise the possibility that the blades may interact

with disturbed air flow upwind of the tower. The consequence of these developments has been

to dramatically reduce tower interaction effects, and the generation of high levels of low

frequency noise by wind turbines. Research conducted in low frequency noise on modern wind

turbines has shown that the levels of low frequency noise have been below accepted

thresholds, and is therefore not considered to be a problem. In the UK, a 2007 study of

133 wind farms by researchers from the University of Salford26 concluded that “despite press

articles to the contrary the incidence of wind farm noise and amplitude modulation (AM) in the

UK is low.

26
Research into Aerodynamic Modulation of Wind Turbine Noise Final Report, Moorhouse A. et al., University of Salford
Contract NANR233, July 2007
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In summary therefore, low frequency sound is prevalent in the environment from many natural

(wind, waves) and anthropogenic sources (traffic, appliances). Although there have been

suggestions that low frequency sound from wind turbines is problematic, scientific studies have

found that modern turbines do not produce significant levels. Recent design improvements

resulting in upwind turbines, slower rotor speeds and an increased distance between tower and

rotor have been incorporated to dramatically reduce the low frequency sound associated with

earlier downwind turbines.

Following review, analysis, and discussion, the AWEA/CANWEA Expert Panel reached

agreement on three key points:

 There is nothing unique about the sounds and vibrations emitted by wind turbines;

 The body of accumulated knowledge about sound and health is substantial; and,

 The body of accumulated knowledge provides no evidence that the audible or

subaudible sounds emitted by wind turbines have any direct adverse physiological

effects.

In conclusion, the Expert Panel found that:

 Sound from wind turbines does not pose a risk of hearing loss or any other adverse

health effect in humans.

 Subaudible, low frequency sound and infrasound from wind turbines do not present a

risk to human health.

 Some people may be annoyed at the presence of sound from wind turbines. Annoyance

is not a pathological entity.

 A major cause of concern about wind turbine sound is its fluctuating nature. Some may

find this sound annoying, a reaction that depends primarily on personal characteristics

as opposed to the intensity of the sound level.

The Panel authors go on to note “Wind turbines produce low levels of infrasound and low

frequency sound, yet there is no credible scientific evidence that these levels are harmful. If the

human body is affected by low, sub-threshold sound levels, a unique and not yet discovered

receptor mechanism of extraordinary sensitivity to sound is necessary—a mechanism which can

distinguish between the normal, relatively high-level “sound” inherent in the human body and

excitation by external, low-level sound. Essential epidemiological studies of the potential effects

of exposure at low sound levels at low frequencies have not been conducted. Until the fuzziness

is clarified, and a receptor mechanism revealed, no reliance can be placed on the case reports

that the low levels of infrasound and low frequency sound are a cause of vibroacoustic disease”.
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4.0 CLOSURE

This report has been prepared for the exclusive use of the Barbados Light & Power Company

Limited for specific application to the project. The work was performed using generally

accepted practices.

AMEC Earth & Environmental,

a division of AMEC Americas Limited

Prepared by:

Signature Date: 26 January 2010
Peter Rostern, P.Eng.
Principal Environmental Engineer
AMEC Earth & Environmental

Signature Date: 26 January 2010
Steve Lamming, PhD
Sr. Air Quality Scientist
AMEC Earth & Environmental

Reviewed By:

Signature Date: 26 January 2010
Fred Meth, M.Sc.
Senior Consultant
AMEC Earth & Environmental
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The Barbados Light & Power Co. Ltd. 
Application No. 3262/11/04C  
Construction of a Wind Driven Electrical Station at Lamberts, East, 
Lamberts Plantation, St. Lucy 
October 9, 2008 
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July 3rd 2009 

TV 61036 

The Barbados Light & Power Co. Ltd. 
P.O. Box 142 
Garrison Hill 
St. Michael 
 
Attention:  Mr. Roger Blackman 
 
Dear  Mr. Blackman: 

Re:  Application No. 3262/11/04C  
Construction of a Wind Driven Electrical Station at Lamberts, East, 
Lamberts Plantation, St. Lucy 
 

 
Thank you for forwarding comments requesting additional clarification on our environmental 
assessment report for the above site. I have repeated the comments and provide responses in 
italicised fonts below. 
 
1. Methodology of noise monitoring: 
 

• Noise dosimeters are ideal for measuring personal exposure to occupational noise but 
are not appropriate for the purposes of a field noise survey. An Integrating Sound Level 
Meter is recommended as a more accurate method of determining the Leq and is 
particularly useful if the noise is highly variable. 

• Detailed descriptions of the monitoring sites and noise generating activities that were 
occurring at the time of monitoring should be provided. 

 
Response: 
 

o We agree that an Integrating Sound Level Meter is the most appropriate instrument for 
any noise survey where one is measuring the environmental impact from designated 
noise sources. On this occasion, the sound measurements were performed using a 
Quest Technologies M-27 noise logging dosimeter which while most often used for 
personal exposure, also has a logging capability. Measurements of the sound pressure 
level were taken at 1-minute intervals over a 24-hour period and this data set was then 
evaluated in terms of the hourly equivalent sound level (Leq). While this data is 
representative of the background, the noise assessment of the windfarm used the 
International Finance Corporation1 (World Bank) guideline of 45dBA as a reference for 
acceptable overnight noise levels at the closest residences. 

 

                                                 
1
 International Finance Corporation (IFC) Environmental Health and Safety Guidelines, April 2007 



o The locations were selected to represent the closest residences to the windfarm around 
the perimeter of the site. Measurements were taken at a height of approximately 1.5 
metres above the ground and the location was chosen both to be representative of 
conditions at the measurement location and to avoid any reflective impacts associated 
with structures on the measurement site. Information on meteorological conditions was 
presented in our letter of October 09, 2008. 

 
o In our letter of October 09, 2008 it was also noted that the only location where noise 

levels would be influenced by construction would be L2 at Date Tree where construction 
of a house was occurring and could have influenced the daytime noise levels. However, 
when determining the existing ambient noise levels it is the night-time levels that are the 
lowest levels which need to be considered. At that location the lowest noise level (LEQ) 
attained at night was in the 55dBA range which is higher than the predicted noise levels 
from the wind farm at that location. 

 
2. Methodology/rationale for the 350m separation distance.  
 

• The industry guideline used to calculate the 350m setback should be referenced. The 
EPD remains concerned that 350m from the base of the tower to the nearest resident is 
not adequate to reduce potential impacts. 

• It is also not clear if the land within the 350m is to be acquired by the developer or if the 
owner may wish to develop it at a later date. 

 
Response: 
 

o The 350 metres separation distance from the closest residence was only one of the 
guidelines used during the feasibility study to pre-screen generally acceptable sites. This 
is an industry guideline based on seven rotor diameters (50m rotor), which is normally 
adequate to mitigate noise effects and reduce shadow flicker.  The primary standard was 
the World Bank 45 dBA impact criterion for wind speeds of 8 m/s or less2.   

o The guideline was used in the report by Renewable Energy Systems:  “Feasibility Study 
for a Wind Farm on Barbados – March 2004” 

 
 
 3. Hours of construction 
 

• Use of heavy equipment should be limited to daytime. 
 
Response: 
 
We agree to limit the use of heavy equipment to daytime hours. 
  

                                                 
2
 Ibid. 



4. Section 7.2.4 Specifications of Turbines 
 

• Since the type of turbine to be used has not been finalised, a range of noise data from 
different types of turbines being considered should have been provided to represent 
alternatives available. 

• Little information has been provided as to what levels of low frequency noise are 
considered “problematic” and/or “significant” as well as no indication given as to 
established accepted thresholds for such noise. 

 
Response: 
 

o As noted, the specific turbines to be used have not been purchased as selection will 
follow a competitive tendering process once the project has been approved.  The 
Environmental Impact Assessment report was based on the installation of Vestas V52-
850kW turbines as being typical of the size and type of wind turbine that will be installed 
in terms of power, hub-height and potential noise level. The noise assessment was based 
on all 11 turbines operating simultaneously.  

o When the final turbine design parameters and geotechnical data are available, the layout 
will be re-optimised using the Windfarm program. At that time the potential noise impact 
at each receptor will be re-evaluated using Windfarm or some other ISO9613-compliant 
noise assessment software and a report submitted. 

o There has been considerable debate in recent years over the potential impact from low-
frequency sound from wind turbines and there is no consensus as to a specific limit 
criterion for low frequency or infrasound. Typically if there is a tonal quality present in the 
turbine mechanical or aerodynamic noise spectrum then a 5-10 dB penalty is added to 
the calculated receptor noise level.  

o It is generally agreed that low frequency impact was worse with older model turbines 
where the blades passed through the tower shadow (downwind rotors or large vertical 
axis machines). Modern machines are much less susceptible to low frequency 
infrasound3. There has frequently been confusion over low frequency modulation of 
sound and the presence of infrasound and while there is a great deal of discussion about 
infrasound in connection with wind turbines in the media, there is no verifiable evidence 
for infrasound production by modern wind turbines4.  

o The post-commissioning noise monitoring plan will however quantify any production of 
low frequency and infrasound from wind turbines on the site. 

 
5. Dust Control Measures 
 

• Although dust control measures are covered in Section 7.1.3 of the Environmental 
Impact report and in more detail in the Environmental Management Plan for 
Construction, neither one makes specific mention of releases of particulates e.g. dust 
from vehicles entering or leaving the site. Examples of controls not mentioned may 
include wheel washing and enforceable speed limits.  

 

                                                 
3
 HGC Engineering Wind Turbines and Sound: Review and Best Practice Guidelines. Report to Canadian 

Wind Energy Association, February 2007 
4
 Ibid. 



Response: 
 

o The temporary nature of construction differentiates it from other fugitive dust sources as to 
estimation and control of emissions. Construction consists of a series of different 
operations, each with its own duration and potential for dust generation. In other words, 
emissions from any single construction site can be expected (1) to have a definable 
beginning and an end and (2) to vary substantially over different phases of the 
construction process5. 

o  Best Management Practices for dust control will be used during construction as detailed 
in the report. In particular vehicles traveling on unpaved areas of the site will be limited to 
15 kph. Since dust emissions from paved road surfaces are up to 90% less than for 
unpaved surfaces, project efforts were aimed at reduction of particulate emission at 
source.  

o However track-out of silt especially post wet suppression remains a potential concern. 
Dust levels at the site will be monitored regularly using a hand held dust monitor. The 
area of paved road within 50m of the site exit will be inspected regularly for silt track-out 
and will be cleaned as necessary. This is felt to be a more effective process than wheel 
washing.  

 
 
6. Section 7.2.4 Post Commissioning Noise Monitoring. 
 

• The appended Environmental Management Plan indicated post commissioning noise 
monitoring at one location only. There should be a more comprehensive monitoring plan 
with multiple locations along with a schedule indicating the times and frequency of the 
monitoring. 

 
Response: 
 
Wind turbine noise typically includes both mechanical and aerodynamic effects. To ensure that 
all effects are measured, the proposed monitoring plan will include: 

o Measurements of A-weighted sound pressure level (dBA) taken at a minimum of five 
locations around the wind farm. These locations will be chosen once the final farm design 
has been approved and will be representative of the nearest residential receptor as well 
as offsite receptors in the cardinal directions as well as both upwind and down wind 
locations. Approximate locations could include: 

• Josey Hill 
• Cave Hill / Graveyard 
• Lamberts plantation (closest receptor) 
• Alexandra 
• Collins / the Risk 

o Measurements will be taken over a minimum period of 48 hours using Type I or Type II 
integrating sound level meters at a height of 1.5 metres above the ground using wind 
shielded microphones and which will be site calibrated daily before and after each set of 
measurements. Monitors will be no closer than 3m from any reflecting surface (wall) and 
specific high noise events (onsite or offsite) will be logged. 

                                                 
5
 EPA AP42 Chapter 13 section 2-3 



o Measurements will include both hourly sound pressure level (Leq) as well as 1/3 octave 
band data to assess the tonal quality of any noise impact. This will be compared to the 
applicable criteria as well as to the results of the noise modelling. 

o Measurements will be taken over three (3) 24-hour periods with the wind farm fully 
operational to allow for collection of noise data over a range of wind speed and wind 
direction conditions. 

o The monitoring program will be repeated at the time of each plant expansion. 
 
 
 
 
 
I trust that this responds to the information request.  If you have any questions, please do not 
hesitate to contact the undersigned. 
 
Sincerely, 
AMEC Earth & Environmental, 
a division of AMEC Americas Limited 
 

 
 
Peter Rostern, P.Eng.      Steve Lamming Ph,D., CCEP 
Principal Environmental Engineer    Sr. Associate Air Quality/Noise 
 
 
 
 
 
 



APPENDIX D

EVALUATION OF ENVIRONMENTAL NOISE ANALYSIS FOR “LAMBERTS EAST WIND

FARM” - DOCUMENTATION PROVIDED BY JOSEY HILL RESIDENTS


























































