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A B S T R A C T

The research report concluded, “It appears that self-reported sleep reported of participants may be associated to
the indirect effects of visual and attitudinal cue and concern about property devaluation rather than distance to
the nearest WT's or noise as itself.”

Careful reading of the report shows that the conclusions presented are not supported by the data provided in
the report.

1. Introduction

The report (Jalali et al., 2016a) presents data of a change in sleep
disturbance that occurs coincident with wind turbines being placed in-
service. But, it concludes the change in sleep disorder may be
associated with the indirect effects of visual and attitudinal cue and
concern about property devaluation rather than distance to the nearest
WT's or noise itself. A careful review of the report's data shows the
change in sleep disorder occurs coincident with a change in acoustic
environment. The conclusions of this review were discussed with three
of the original report authors in a teleconference, inviting the authors
to participate in filing this short communication. The authors declined
the invitation.

2. Results and discussion

1) Was the reported lack of significant difference in average A-
weighted and Z-weighted noise measured before and after turbine
operation indicative of unchanged acoustic environment condi-
tions?

The data presented shows that when turbines (Vestas, 2016)
could be in operation (for R1 and R2 with wind speeds of 4.36 and
4.39 m/sec), the change in the (Leqz – Leqa) values for like
conditions range from near 5–10 dB, while when the turbines were

unlikely in operation (for R3 with wind speeds of 2.72 and 2.36 m/
sec) there is little change in (Leqz – Leqa). Careful evaluation of the
data shows that putting the turbines into service did have a
significant effect on the acoustic environment as a greater (Leqz –

Leqa) difference shows that there is an increase in low frequency
noise when the turbines are in operation.

In discussion, the authors agreed that while the changes
identified in the specific examples did show a change in the (Leqz
– Leqa) value, they provided more data (Jalali et al., 2016b) for the
average of all 32 nights of monitoring to suggest there was no
average change in sound caused by the turbines. However, analysis
of the additional data provided showed an 8.5 dB increase in
[(MEAN Leqz+SD)–(MEAN Leqa+SD)] from before the turbines
start up to after. Thus the additional data provided by the authors
continues to show an increase in low frequency noise when turbines
are in operation.

2) Were the study assumptions valid? Were periods for the annoyance
survey, or for the noise and sleep disturbance studies, closely
linked?

Comparing the March 2014 and March 2015 periods, when the
annoyance surveys were conducted, the Environment Canada data
(Government of Canada, 2016) shows that the March 2014 period
had seven “predominantly windy nights” (with a wind speed greater
than or equal to 20 km per hour (5.6 m/s) for seven or more of the
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night time hours) while there were five “predominantly calm nights”
(with a wind speed less than or equal to 10 km per hour (2.8 m/s)
for seven or more night time hours). Meanwhile the March 2015
Environment Canada data shows there were five “predominantly
windy nights” while there were eight “predominantly calm nights”.
The larger number of “predominantly calm nights” in the second
period should have resulted in less annoyance after the wind
turbines were placed in-service. However, the presented data does
not show this.

The change in the acoustic environment described already
shows that there were differences from before to after turbines
were in operation.

3) Was the cause and effect basis of the conclusion that visual and
attitudinal cues were of more significance than distance or noise
adequately proven?

The report clearly identifies that the wind turbines had already
been erected at the time the first study was conducted (T1). Thus,
the main visual cue presented by the turbines with their 95 m tower
and 100 m blade diameter would have been present during both
test phase T1 and T2. Thus the report does not prove that a change
in visual cues produces a change in the sleep indices. In discussion,
the authors added that movement of the turbine blades observed in
the daytime may have been an additional factor in T2 but that
would not be observable at night during sleep periods.

The report states that the change in sleep is not associated with
an increase in noise. Yet, the data presented by the authors shows
an increase in the acoustic environment occurred when the turbines
were put in-service.

4) Were there other factors that might have been considered?
The report does not explain that the wind turbines had been

erected already when T1 data was collected. This would suggest a
more significant change effect from turbines in T1, when they were
new, than in T2, when they had already been present for a period of
time for habituation. Yet, the data in Figure 1 does not confirm this
hypothesis.

5) Is the study representative of other wind power developments?

The study conclusion makes no restriction on its applicability. The
study development consisted of 5 Vestas V-100 wind turbines with 195
residences within 2000 m of a turbine. Only 1 residence had 3 wind

turbines within 1 km, while 10 more had 2 turbines within 1 km. The
majority (109 of the 195 homes) had no wind turbines within 1 km.
The studied wind power development was not typical of many. It is not
unusual in wind power developments where sleep disruption is
reported, for many residences to have 5 or more turbines within
1 km, and over 10 turbines within 2 km. This difference is not clearly
communicated in the report.

3. Conclusions

The data in the original report shows that even in this limited sized
array, a 4.9–9.6 dB measurable difference in acoustic environment for
specific cases shown as (Leqz – Leqa) occurs for similar wind
conditions once wind turbines are placed in service. Further, additional
data provided by the authors for MEAN+SD for (Leqz – Leqa) shows an
increase of 8.5 dB for all measurements after wind turbines are placed
in service. Visual cues were unlikely to be the cause of change in sleep
disruption from the first to the second survey since the turbines were
present during both the first survey and in the second survey. However,
the report data shows changes in the noise emissions after turbines
were put in-service, coincident with the observed increase in sleep
disruption.
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