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1 Introduction

Noise has been considered as one of the most important chal-
lenges to the quality of life in the last decade by to the World
Health Organization [?]. While some studies have previously
investigated the links between noise annoyance and com-
munity complaints related to road and airport transport [?],
the relationship between construction noise and complaints
has been little explored. However, reviewing complaint data
could help better understand community annoyance to noise
and help plan future major construction work.

The relationship between complaints and noise levels
does not seem straightforward. While some researchers have
found an association between noise levels and the amount of
complaints lodged in a community [?], other studies have not
found such a clear correlation [?, ?]. Previous work from our
research team has found that construction noise level explain
only a fraction of annoyance levels (i.e., less than 1%), while
psycho-social and contextual factors explained the majority
of construction noise annoyance levels (i.e., up to 70%) [?].

Therefore, the aim of this study was to investigate the re-
lationship between community complaints to noise and noise
levels measured around a large construction worksite. The re-
habilitation work of the Turcot interchange, located in Mon-
treal, provided an opportunity to study community annoyance
to construction noise.

2 Method
2.1 Complaints

This study was approved by the Ethics Committee of the Cen-
tre for Interdisciplinary Research in Rehabilitation of Greater
Montreal (CRIR-1236-0317). A total of 1,325 complaints
were collected through the complaint management system set
up by the Ministere des Transports du Québec (MTQ) be-
tween January 6, 2017, and January 11, 2021. Of these, 31
complaints were excluded from the study because they did
not concern the rehabilitation work of Turcot (n = 22), were
duplicates (n = 5) or no information regarding the nature of
the complaint was provided (n = 4). The analyses were con-
ducted on the 1,294 remaining complaints.
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2.2 Noise levels

Eighteen independent noise stations, consistent with the
ISO 1996-1 (2016) standard [?], were installed by the
MTQ within 50 m of the Turcot complex. They
allowed the measurement of multiple noise indicators
(i.e., LAeq.24ha Ldaya LEveningv LNight» LlO» L907 Ll\lar)
based on L 4.4.1s in 30-minute time averaging. Additional
information regarding the localization of noise stations in the
study area and the measurement of noise indicators can be
found in other publications from our research team [?,?].

2.3 Statistical analyses

Correlations between noise levels and number of noise com-
plaints were investigated using Pearson’s R (SPSS Statistics,
26.0.0.0 version) with a significance level of 5%. Note that
a complaint can relate to several sources of noise (i.e., de-
scribed here has complaint units) and in this case, they were
considered independently.

Two approaches were taken to attribute a specific daily
noise level to each complaint unit in the correlations. First,
the logarithmic average of the sound levels of all active noise
stations on the day the complaint was lodged. Second, the
noise level at the station with the highest noise level on the
day the complaint was lodged. These calculations were ap-
plied to all noise indicators.

3 Results
3.1 Noise complaints

Between 2017 and 2021, out of the 1,294 complaints, 457
were related to noise (about 35%). These were the most fre-
quent in 2017 (n = 112), 2018 (n = 187), and 2019 (n = 124).
Fewer noise complaints were lodged in 2020 (n = 34), period
when most rehabilitation work was completed.

3.2 Correlations between noise complaints and
noise levels

Person’s correlations between the number of noise complaints
units and noise levels were carried for the period between Jan-
uary 2017 and December 2019. Since few noise complaints
were lodged in 2020, these were excluded from the analyses.

When using the first approach to attribute a noise
level to each complaint unit (i.e., an average of noise
levels across all stations on the same day of the com-
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plaint), significant correlations between complaint units and
noise levels were observed (Table 1): Lyo(r(354) =
226,p < .001), Laeq.24n(r(354) = .192,p < .001), and
Lysaz(r(354) = .158,p = .003) for 2017; L1o(r(355) =
.160,p = .002) for 2018; and Lqo(r(331) = .323,p
.001), Lgo(r(331) = .282,p < .001),Lacq.24(r(331)
.343,p < .001), and Lpzq,(r(331) = .283,p < .001) in
2019.

A

Table 1: Pearson correlation coefficients between the daily number
of complaint units and the daily averaged noise levels across all sta-
tions.

Lo Logg Lacgoan  Lmaq
2017  .226%** 074 192%%* 158%*
2018  .160** -.012 .089 -.041
2019  .323%*k DR *** 343%%* 283 %**

*p < 0B #*p < .01; #Fkp < 001

When using the second approach, the highest level ob-
tained at a given station on the same day of the complaint,

similar results were obtained (Table 2): L;o(r(350) =
193,p < .001),Loo(r(350) = .123,p = .022),
and Lpq.(r(354) = .158,p = .001) in 2017;
and Llo(’l“(330) = J310,p < .001),[/90(7“(331) =

213,p < .001), Lacq.24(r(331) = .268,p < .001), and
Las(r(331) = .282,p < .001) in 2019.

Table 2: Pearson correlation coefficients between the daily number
of complaint units and the highest daily noise level obtained at a
station.

Lig Lgo Lacg.24an  Litax
2017  .193**=* 123%* .064 178%*
2018 .040 .034 .008 -.010
2019  310%**  2]3*** 268 ** 28 k%

*p < .05 #¥p < .01; #FEp < 001

4 Discussion

In our study, most construction-related complaints regarded
noise. We observed that the number of noise complaints were
relatively constant over the period of the rehabilitation work,
indicating that noise is a major nuisance from the start of con-
struction work until the end.

To better understand the relationship between noise com-
plaints units and noise levels, correlations were computed .
Significant correlations were obtained for most noise indica-
tors in 2017 and 2019. However, most of these were poor.
It should also be noted that most correlations in 2018 were
not significant. This can be explained by the reduced num-
ber of active noise stations during that year because construc-
tion work was concentrated in two of the five residential areas
neighbouring the Turcot structures. Therefore, the noise lev-
els used for the correlations in 2018 might not have been rep-
resentative of the actual noise levels across the entire work-
site. Overall, our results suggest that indeed, the number of
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complaints lodged during the construction of a large infras-
tructure can be, in part, associated with noise levels.

Interestingly, the strongest correlations were obtained
with the L noise indicator. The L, is more representative
of intermittent sources of noise that can emerge from the am-
bient noise. These could be more easily perceptible in neigh-
bouring residential areas, which might explain their stronger
association with complaints. Intermittent construction noise
has also previously been associated with higher levels of con-
struction noise annoyance [?].

Our findings are important for government agencies con-
cerned about construction noise. They suggest that, in part,
the number of complaints lodged by citizens can be associ-
ated with noise levels. Therefore, the use of noise indicators
such as the L;( to monitor the soundscape and limit annoy-
ance and complaints is supported by our results. However,
since correlations between complaints and noise levels were
weak, we believe that noise levels alone cannot fully explain
why a specific individual decides to file a noise complaint.

5 Conclusions

In our study, we analyzed 1,294 community complaints
lodged between 2017 and 2021, in the context of the reha-
bilitation work of the Turcot interchange in Montreal. Noise
remained the nuisance causing the most important number
of complaints. Complaint numbers were significantly corre-
lated with various noise indicators, especially those integrat-
ing sound levels that emerge from the ambient noise (e.g.,
L1p). Our findings can help guide authorities in managing
annoyance to noise and complaints in the community in the
context of the construction of a large infrastructure.
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