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1 INTRODUCTION

It is proposed to redevelop the existing residential premises located at Lot 212 (#4) Gungurru
Avenue, Hocking (refer Figure 1-1), into a childcare centre. The redevelopment is understood to
include:

e Lot will be cleared and incorporate a new childcare building,
e Qutdoor play area wrapping around the childcare building, and
e A 37 bay car park on the north side, with entry from Gungurru Avenue, and an additional 4

bays for staff to the south of the building with entry via Wayford Circle.

The proposed development is located within a predominantly residential area. The site is bound by
single storey houses to the east, across Gungurru Avenue to the north, and across Wanneroo Road
to the west. The adjacent lots to the south (lot 20 and 22) are currently a drainage site.

The proposed childcare centre will accommodate up to 135 children and for the purpose of this
assessment, the following age group distribution was assumed:

e Babies (0-24 months), 20 children,

e Pre-Kindy (2 - 3years), 55 children overall; and,

e Kindy (3 years and over), 60 children overall.

The proposed hours of operation are 6.30am to 6.30pm Monday to Friday. As such, it is noted that
staff and parents can arrive before 7.00am.

This report assesses noise emissions from child play, mechanical plant (AC plant and extraction fans)
and car doors closing at the proposed site, against the Environmental Protection (Noise) Regulations
1997.

In addition to the above, it is noted the childcare centre is located close to Wanneroo Road, which
carries significant amount of traffic. Therefore, noise intrusion from the road was also assessed
against State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land
Use Planning.

The development plans are provided in Appendix A.

Appendix C contains a description of some of the terminology used throughout this report.
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Figure 1-1 Project Locality (Courtesy City of Wanneroo IntfraMaps)
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2 CRITERIA

2.1 Environmental Protection (Noise) Regulations 1997

Environmental noise in Western Australia is governed by the Environmental Protection Act 1986,
through the Environmental Protection (Noise) Regulations 1997 (the Regulations).

Regulation 7 defines the prescribed standard for noise emissions as follows:

“7. (1) Noise emitted from any premises or public place when received at other premises —

(a) Must not cause or significantly contribute to, a level of noise which exceeds the
assigned level in respect of noise received at premises of that kind; and

(b)  Must be free of —
i. tonality;
ii. impulsiveness; and
iii.  modulation,
when assessed under regulation 9”

A “..noise emission is taken to significantly contribute to a level of noise if the noise emission ...
exceeds a value which is 5 dB below the assigned level...”

Tonality, impulsiveness and modulation are defined in Regulation 9. Noise is to be taken to be free
of these characteristics if:

(a)  The characteristics cannot be reasonably and practicably removed by techniques other
than attenuating the overall level of noise emission; and

(b)  The noise emission complies with the standard prescribed under regulation 7 after the
adjustments of Table 2-1 are made to the noise emission as measured at the point of
reception.

Table 2-1 Adjustments Where Characteristics Cannot Be Removed

Where Noise Emission is Not Music Where Noise Emission is Music
Tonality Modulation Impulsiveness No Impulsiveness Impulsiveness
+5dB +5dB +10dB +10dB +15dB

Note: The above are cumulative to a maximum of 15dB.

The baseline assigned levels (prescribed standards) are specified in Regulation 8 and are shown in
Table 2-2.

Reference: 19034886-01 R1.docx Page 3
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Table 2-2 Baseline Assigned Noise Levels

) o Assigned Level (dB)
Premises .Recelvmg Time Of Day
Noise
LAl() LAl LAmax
+ + +
0700 to 1900 hours Monday to Saturday . 45 . . >> . . 65 .
(Day) influencing influencing influencing
¥ factor factor factor
0900 to 1900 hours Sunday and public ) 40 +. . >0 +. . 65 +.
. influencing influencing influencing
. . holidays (Sunday)
Noise sensitive factor factor factor
premises: highly
sensitive area’ 40 + 50 + 55+
1900 to 2200 hours all days (Evening) influencing influencing influencing
factor factor factor
2200 hours on any day to 0700 hours 35+ 45 + 55+
Monday to Saturday and 0900 hours influencing influencing influencing
Sunday and public holidays (Night) factor factor factor
Noise sensitive
premises: any area
other than highly All hours 60 75 80
sensitive area

1. highly sensitive area means that area (if any) of noise sensitive premises comprising —
(a) a building, or a part of a building, on the premises that is used for a noise sensitive purpose; and
(b) any other part of the premises within 15 metres of that building or that part of the building.

It is noted the project and surrounding land is located within a residential area with no industrial
land uses within 450 metres. The only commercial use within 450 metres is the small complex on
the corner of Jacaranda Drive and Wanneroo Road. Wanneroo Road was considered a major road as
it carries around 27,500 vehicles per day (Mainroads WA, 2015/16 count at site 6392, south of
Dundebar Road).

Based on the above and the land use map shown in Appendix B, the influencing factor, applicable at
the noise sensitive premises, has been calculated as either 6 dB for houses within 100 metres of
Wanneroo Road. This is summarised in Table 2-3.

Table 2-3 Influencing Factor Calculation

Description Within 100 metre Radius Within 450 metre Radius Total
Industrial Land 0% 0% 0dB
Commercial Land 0% 1% 0.0dB
Transport Factor 6dB
Total 6dB

Table 2-4 shows the assigned noise levels including the influencing factor and transport factor at the
receiving locations.

Reference: 19034886-01 R1.docx Page 4
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Table 2-4 Assigned Noise Levels

Assigned Level (dB)
Premises Receiving

Noise Time Of Day
LA10 LAl LAmax

#9-17 Gungurru Ave 0700 to 1900 hours Monday to Saturday 51 61 71
#12-14 Gungurru Ave | (Day)

#14-16 Wayford Cir

#24 Wayford Cir 0900 to 1900 hours Sunday and public 16 c6 -

#9-#15 Wayford Cir holidays (Sunday)

#19-#21 Kentia Loop

Highly sensitive area® 1900 to 2200 hours all days (Evening) 46 56 61

2200 hours on any day to 0700 hours
Monday to Saturday and 0900 hours 41 51 61
Sunday and public holidays (Night)

Noise sensitive
premises: any area
other than highly
sensitive area

All hours 60 75 80

1. highly sensitive area means that area (if any) of noise sensitive premises comprising —
(a) a building, or a part of a building, on the premises that is used for a noise sensitive purpose; and
(b) any other part of the premises within 15 metres of that building or that part of the building.

It must be noted the assigned noise levels above apply outside the receiving premises and at a point
at least 3 metres away from any substantial reflecting surfaces. Where this could not be achieved
due to the close proximity of existing buildings and/or fences, the noise emissions were assessed at
a point within 1 metre of the building facade and a -2 dB adjustment was made to the predicted
noise levels to account for reflected noise.

Furthermore, the assigned noise levels are statistical levels and therefore the period over which they
are determined is important. The Regulations define the Representative Assessment Period (RAP) as
a period of time of not less than 15 minutes, and not exceeding 4 hours, which is determined by an
inspector or authorised person to be appropriate for the assessment of a noise emission, having
regard to the type and nature of the noise emission. An inspector or authorised person is a person
appointed under Sections 87 & 88 of the Environmental Protection Act 1986 and include Local
Government Environmental Health Officers and Officers from the Department of Environment
Regulation. Acoustic consultants or other environmental consultants are not appointed as an
inspector or authorised person. Therefore, whilst this assessment is based on a 4 hour RAP, which is
assumed to be appropriate given the nature of the operations, this is to be used for guidance only.

2.2 City of Wanneroo Child Care Premises

The City of Wanneroo Policy LPP2.3 is acknowledged, in particular clauses 9.3 Acoustic Report. This
environmental noise assessment report was prepared to satisfy this clause.

2.3 State Planning Policy 5.4

Childcare developments are considered sensitive premises under State Planning Policy 5.4 Road and
Rail Transport Noise and Freight Considerations in Land Use Planning (hereafter referred to as the

Reference: 19034886-01 R1.docx Page 5
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Policy) produced by the Western Australian Planning Commission (WAPC). The objectives in the
Policy are to:

e Protect people from unreasonable levels of transport noise by establishing a standardised
set of criteria to be used in the assessment of proposals;

e Protect major transport corridors and freight operations from incompatible urban
encroachment;

e Encourage best practice design and construction standards for new development proposals
and new or redevelopment transport infrastructure proposals;

e Facilitate the development and operation of an efficient freight network; and

e Facilitate the strategic co-location of freight handling facilities.

The Policy’s outdoor noise criteria are shown below in Table 2-1. These criteria apply at any point 1-
metre from a habitable facade of a noise sensitive premises and in one outdoor living area.

Table 2-5 Outdoor Noise Criteria

Period Target Limit
Day (6am to 10pm) 55 dB Laeq(pay) 60 dB Laeq(pay)
nght (10pm to 6am) 50 dB LAeq(Night) 55 dB LAeq(Night)

Note: The 5 dB difference between the target and limit is referred to as the margin.

In areas where the target is exceeded, customised noise mitigation measures should be
implemented with a view to achieving the target in at least one outdoor area, or if this is not
practicable, within the margin.

In the case of this development, only the daytime criteria are considered applicable given the
operating hours of the proposed childcare. As stated in the Policy, for non-residential noise-
sensitive developments e.g. schools and child care centres, consideration should be given to
providing a suitable outdoor area that achieves the noise target, where this is appropriate to the
type of use.

The development being a childcare centre, “acceptable indoor noise levels” are taken to be
40 dB Laegpay) in both the group activity and sleeping areas. These are based on AS NZS 2107-2016
Recommended design sound levels and reverberation times for primary schools. With regard to the
outdoor play areas, noise levels should not exceed the limit.

Reference: 19034886-01 R1.docx Page 6
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3 METHODOLOGY

Computer modelling has been used to predict the noise emissions from the development at all
nearby receivers, as well as traffic noise levels from Wanneroo Road. The software used was
SoundPLAN 8.1 with the I1SO 9613 algorithms selected for the environmental noise predictions, and
the CoRTN algorithms for the road traffic noise.

3.1 Meteorological Information

Meteorological information utilised is provided in Table 3-1 and is considered to represent worst-
case conditions for noise propagation. At wind speeds greater than those shown, sound
propagation may be further enhanced, however background noise from the wind itself and from
local vegetation is likely to be elevated and dominate the ambient noise levels.

Table 3-1 Modelling Meteorological Conditions

Parameter Night (1900-0700) Day (0700-1900)
Temperature (°C) 15 20
Humidity (%) 50 50
Wind Speed (m/s) Upto5m/s Upto5m/s
Wind Direction* All All

* Note that the modelling package used allows for all wind directions to be modelled simultaneously.

It is generally considered that compliance with the assigned noise levels needs to be demonstrated
for 98% of the time, during the day and night periods, for the month of the year in which the worst-
case weather conditions prevail. In most cases, the above conditions occur for more than 2% of the
time and therefore must be satisfied.

3.2 Topographical Data

Topographical data was based on the survey data provided on the drawings, as well as that publicly
available from Google Earth in the form of spot heights.

It is noted the topography is relatively flat but sloping up in an eastward direction from Wanneroo
Road. The finished floor levels of the childcare building and outdoor play area was taken to be at RL
63.0, while the finished floor level of the southern section was taken to be at RL 61.5.

3.3 Buildings and Receivers

Surrounding existing buildings were included in the noise model as these can provide noise shielding
as well as reflection paths.

Houses were modelled as single storey buildings at 3.5 metres high and with receivers located 1.5
metres above local ground level.

Reference: 19034886-01 R1.docx Page 7
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3.4 Walls and Fences

A new limestone wall will be built along the north-west, west and southern boundaries. The wall is
1500 mm high and topped with 300 mm high open slats fencing.

All other existing boundary fences are solid fences minimum 1.8 metres high, and were also included
in the model.

Figure 3-1 shows a view of the 3D model based on the information above in relation to topography
and building and fences height.

Outdoor
Areas

AC Plant

Gungurru Avenue

Figure 3-1 North East Elevation of 3D Noise Model
3.5 Ground Absorption

Ground absorption varies from a value of 0 to 1, with 0 being for an acoustically reflective ground
(e.g. asphalt, concrete) and 1 for acoustically absorbent ground (e.g. grass/sand). In this instance, a
value of 1 has been used for outdoor grassed areas and O for the surroundings.

3.6 Source Sound Levels

The sound power levels used in the modelling are provided in Table 3-2.

Reference: 19034886-01 R1.docx Page 8
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Table 3-2 Source Sound Power Levels, dB

Octave Band Centre Frequency (Hz)
Description Overall
P dB(A)
63 125 250 500 1k 2k 4k 8k
Child Play Pre-Kindy (25 kids), Lio 51 60 70 77 83 82 75 67 87
Child Play Kindy (25 kids), Lig 55 64 74 81 87 86 79 71 91
Child Play Pre-Kindy (55 kids), Lyo 55 64 74 81 87 86 79 71 91
Child Play Kindy (60 kids), Lig 59 68 78 85 91 90 83 75 95
Outdoor Condensing Unit, (18 kW) 77 79 75 73 67 66 58 49 74
Toilet exhaust fans
71 4 1 4 2 7 1 7
(Fantech TD-800/200 SIL) 6 6 6 6 €0 > > 6

Kitchen exhaust fan (Fantech CEEC45D) 70 76 77 69 71 66 64 51 75
Closing Car Door, Ly, 71 74 77 81 80 78 72 61 84

The following is noted in relation to the source levels above:

e Child Play source levels represent the group of children playing outside at the same time. It
is noted that based on observations and measurements, the noise levels tend to increase
with the children's age and therefore Kindy children (3 years and above) were considered
noisier than Pre-Kindy children (2-3 years). Noise from infant play was considered negligible.
Outdoor child play was modelled as area sources at various heights to account for the slight
difference in height between age groups as follows:

o  Kindy - 1.0 metre above ground plane; and
o  Pre-Kindy - 0.9 metre above ground plane.

e  Whilst the premises is open prior to 7.00am, it is assumed there will be no outdoor play until
after 7.00am.

e Based on similar projects, two outdoor AC units were assumed to be required for the
building. Each was modelled as a point source located 1.2 metres above ground. The AC
units are assumed to be operating at night-time (prior to 7.00am);

e Other mechanical plant include three toilet exhaust fans and one kitchen exhaust fan. All
were modelled as point sources approximately 0.5 metre above roof level, and above the
area serviced. The kitchen exhaust fan is assumed to only operate after 7.00am; and,

e Car doors closing were modelled as a point source 1.0 metre above ground level. Since
noise from a car door closing is a short term event, only the L., level is applicable but can
occur prior to 7.00am.

Reference: 19034886-01 R1.docx Page 9
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3.7 Traffic Modelling

A noise model developed for the section of Wanneroo Road between Ocean Reef Road and Pinjar
Road was used in the modelling. The model was setup and calibrated in 2018, and is therefore
considered adequate for the purpose of this assessment.

3.7.1 Traffic Data

Traffic data for Wanneroo Road includes:

e The road surface along Wanneroo Road appears to be dense graded asphalt and assumed to
remain unchanged for future conditions.

e Vehicle Speed — The existing posted speed is 60 km/h, and assumed to remain the same.

e Traffic Volumes — Information used in the modelling is provided in Table 3-3. Traffic
information is based on Link Volume Plots provided by Mainroads WA (provided by Clare Yu,
March 2018, Job no. 40846).

Table 3-3 Traffic Information - Wanneroo Road

Scenario
Parameter Existing — 2016 Future - 2037
Northbound Southbound Northbound Southbound
24 Hour Volume 14,800 17,300 17,400 23,000
Percentage Heavies 11% 9% 11% 11%

Notes:
1. Based on calibrated 2016 LVP ROM data provided by MRWA.
2. Based on calibrated 2031 LVP ROM data provided by MRWA extrapolated to 2037.

3.7.2 Parameter Conversion

The Calculation of Road Traffic Noise (CoRTN) algorithms used in the SoundPlan modelling package
were originally developed to calculate the Laig 1snour NOise level. The Policy however uses Laeq(pay) and
Laeqnight-  The relationship between the parameters varies depending on the composition of traffic
on the road (volumes in each period and percentage heavy vehicles).

Noise monitoring was undertaken in February 2018 for another project along Wanneroo Road,
where the logger was approximately 15 metres from the kerb. The logged data was processed to
determine the Laig1snour aNd Laeqpay) Parameters, which are shown in Table 3-4. Based on this data,
the difference between the two parameters (Laioishour aNd Laegipay) is -1.9 dB and is assumed to
remain the same for future traffic volumes.

Reference: 19034886-01 R1.docx Page 10
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Table 3-4 Summary of Logged Data - February 2018 (Wanneroo Road)

Average Weekday Noise Level, dB
Date
La10,18hour Laeq,2ahour Laeq (Day) Laeq (Night)
Thursday 8 February 2018 67.3 64.0 65.3 58.7
Friday 9 February 2018 68.1 64.6 65.8 59.9
Monday 12 February 2018 66.8 63.8 65.0 59.4
Tuesday 13 February 2018 67.1 64.1 65.4 58.4
Wednesday 14 February 2018 67.4 63.9 65.2 58.9
Weekday Average 67.3 64.1 65.4 59.1

4 RESULTS

4.1 Outdoor Child Play

The childcare development will host up to 135 children with only 115 above the age of two and
considered to make noise during child play i.e. babies are not considered to make significant noise
during play. Children will be organised in six groups (i.e. play 1 to 6) with babies being all in one play
group. Based on the proposed numbers one play group will be a split of pre-kindy and kindy
children together.

For the purpose of this assessment, noise levels were predicted for the following child play
scenarios:

e Scenario 1A (Lai) — all kindy and pre-kindy children are outside. For this scenario it was
assumed all 60 kindy children and all 55 pre-kindy children play on the north side. This
scenario is considered conservative as it is unlikely all 115 children would be within this area
at once. This scenario therefore represents a worst-case ‘north area change over period’.

e Scenario 1B (La;) — as with scenario 1A, however all children play on the south side. Again,
this scenario is considered conservative as it is unlikely all 115 children would be within this
area at once. This scenario therefore represents a worst-case ‘south area change over
period’.

e Scenario 2 (Laip) — 25 kindy and 25 pre-kindy playing on the north side, and 25 kindy and 25
pre-kindy playing in the south side. This scenario was developed to represent noise levels
from typical staggered play i.e. limited number of children outside for extended period of
time, and therefore assessed against the La; assigned noise level.

For all scenarios above, the predicted noise levels are from child play only i.e. mechanical plant noise
not included. Table 4-1 presents the predicted noise levels at each receiver. Figures 4-1 to 4-4 also
show the predicted noise levels as noise contour maps at ground level (1.5 metres AGL).
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Table 4-1 Predicted Noise Levels of Child Play

Receiver Scenario 1A Scenario 1B Scenario 2
dB Ly, dB Ly, dB Laso

11 Gungurru Ave 53 32 49
11 Wayford Cir 28 50 46
12 Gungurru Ave 47 34 45
12 Gungurru Ave 44 37 42
12 Gungurru Ave 43 31 40
14 Gungurru Ave 43 32 40
14 Wayford Cir 33 32 32
14 Wayford Cir 34 36 35
15 Gungurru Ave 52 32 49
16 Wayford Cir 31 42 38
16 Wayford Cir 32 52 48
16 Wayford Cir 39 39 38
17 Gungurru Ave 49 29 46
19 Kentia Loop 38 34 35
21 Kentia Loop 37 35 35
24 Wayford Cir 33 44 41
U1/9 Gungurru Ave 48 32 44
U2/9 Gungurru Ave 49 30 45
U3/9 Gungurru Ave 50 32 47
U4/9 Gungurru Ave 49 32 46

Reference: 19034886-01 R1.docx Page 12



Proposed Childcare Centre - Scenario 1A Noise Levels (60 Kindy + 55 Pre-Kindy on North Side)
Lot 212 (#4) Gungurru Avenue, Hocking

e

()17 Gungurru

1 e gf,
{155 R U2/9 Gungurru[y3/g Gungurru [588
LJU1/9 Gungurru

U 14 Gungurru

O = |[ 1
ellvs oY
) I'Q i I":'J:ﬁ'ﬁ g: i
;

i ; :
(] 19 Kentia Loop ‘%' 5 l ; %

y I .

|

O|16 Wayford Cir aford Cir IR _
014 Wayford Cir d I‘

O[16 Wayford Cir 1

L 'y
O| 16 Wayford Cir|
% t‘ N

i

()21 Kentia Loop

Noise Level

dB LA1 i | | ; :

= 36 - e e
41 = i 8 i B 3
46 3 - | B NEnere :
51 : %k 4
56 . - ; ' e

i

Signs and symbols . 7 IR 024 Wayford Cir|

O  Receiver L . - : !
Lloyd George Acoustics
by Olivier Mallié

1 olivier@lgacoustics.com.au

- Child PI
ey Length Scale 1:1000 olvir@lgaco
Acoustics

= Fences and Walls
04-Apr-19




Proposed Childcare Centre - Scenario 1B Noise Levels (60 Kindy + 55 Pre-Kindy on South Side)
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Proposed Childcare Centre - Scenario 2 Noise Levels (25 Kindy + 25 Pre-Kindy on North and South Sides)
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4.2 Mechanical Plant

Mechanical plant consists of AC plant and extraction fans for the kitchen and toilets. The AC plant is
located on the eastern side of the outdoor play area against the boundary wall and behind a screen.
The AC plant screen was assumed to be open style fencing as worst-case e.g. steel tube or slats. The
exhaust fans were assumed to be located on the roof and above the room being serviced. Noise
emission data for all plant was taken from similar projects.

During the daytime, it is assumed that all plant could be operating simultaneously and at full
capacity e.g. hot summer day. As the childcare centre would open from 6.30am, the AC plant and
toilet exhaust fans were assumed to operate at night-time (i.e. 6.30am-7.00am). The predicted
daytime and night-time mechanical plant noise levels are presented in Table 4-2.

It can be seen that at most receivers, mechanical plant noise is predicted to be approximately
35 dB(A). Compared to the predicted child play noise levels in Table 4-1, it is noted that child play
would dominate the noise levels at all the receivers.

The daytime and night-time predicted noise levels are also shown on Figures 4-4 and 4-5
respectively.

Table 4-2 Predicted Noise Levels of Mechanical Plant, dB Laio

Receiver Daytime (all Night-time Receiver Daytime (all Night-time

plant) (AC + TEF) plant) (AC + TEF)
11 Gungurru Ave 36 35 16 Wayford Cir 31 31
11 Wayford Cir 25 22 16 Wayford Cir 33 32
12 Gungurru Ave 30 28 17 Gungurru Ave 29 28
12 Gungurru Ave 30 29 19 Kentia Loop 26 25
12 Gungurru Ave 27 24 21 Kentia Loop 26 24
14 Gungurru Ave 24 21 24 Wayford Cir 26 25
14 Wayford Cir 24 22 U1/9 Gungurru Ave 32 31
14 Wayford Cir 25 23 U2/9 Gungurru Ave 33 32
15 Gungurru Ave 35 34 U3/9 Gungurru Ave 34 33
16 Wayford Cir 31 31 U4/9 Gungurru Ave 33 32
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Proposed Childcare Centre - Daytime Mechanical Plant Noise Levels (All Plant Operating)
Lot 212 (#4) Gungurru Avenue, Hocking
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Proposed Childcare Centre - Night-time Mechanical Plant Noise Levels (ACs + Toilet Exhaust Fans)
Lot 212 (#4) Gungurru Avenue, Hocking
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4.3 CarDoor Closing

The model includes noise from car doors closing in the proposed parking bays on site. Table 4-3
presents the predicted noise levels from car doors closing. Figure 4-6 also shows the predicted noise
levels as a noise contour map at ground level (1.5 metres AGL).

As the main car park is located north of the building, the receivers to the north and east are most
affected by car doors closing.

Table 4-3 Predicted Car Doors Closing Noise Levels, dB Lamax

Receiver Predicted Noise Levels

11 Gungurru Ave 46
11 Wayford Cir 42
12 Gungurru Ave 55
12 Gungurru Ave 49
12 Gungurru Ave 48
14 Gungurru Ave 40
14 Wayford Cir 38
14 Wayford Cir 40
15 Gungurru Ave 47
16 Wayford Cir 44
16 Wayford Cir 49
16 Wayford Cir 51
17 Gungurru Ave 46
19 Kentia Loop 26
21 Kentia Loop 24
24 Wayford Cir 35
U1/9 Gungurru Ave 43
U2/9 Gungurru Ave 45
U3/9 Gungurru Ave 47
U4/9 Gungurru Ave 46
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Proposed Childcare Centre - Car Doors Closing Noise
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4.4 Traffic Noise

Table 4-4 provides the tabulated daytime noise level, Laeqpay), for the future (year 2037) traffic
conditions at the receivers within the childcare development.

From the results it can be seen that the Play 03 room west facade is the most exposed.

Table 4-4 Predicted Future Laeqpay) Noise Levels

Receiver Or:'::r:::t?on 2037 Traffic Lpeqpay), dB
Outdoor Play Area North - 58
Outdoor Play Area South - 58
Play 01 (Sliding Door) w 56
Play 02 (West Window) N 58
Play 03 (Sliding Door) S 59
Play 03 (Sliding Door) W 62

The noise levels for future traffic conditions are also presented as contours on Figure 4-7.
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Proposed Childcare Centre - Traffic Noise Levels (Year 2037) and Includes +2.5 dB Facade Correction .
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5 ASSESSMENT

5.1 Outdoor Child Play

Child play will only occur during the daytime, when the assigned noise levels are either 51 dB Layg,
and 61 dB Ly, depending on the receiver location. Noise from child play is not considered to contain
annoying characteristics within the definition of the Regulations. Therefore no adjustments are
made to the predicted noise levels.

5.1.1 Laio Compliance

As mentioned previously, play time is generally staggered, resulting in smaller groups of children
playing outside simultaneously for extended periods of time, as represented by scenario 2.

Table 5-1 presents the assessment of the predicted noise levels from this scenario against the Laj
assigned noise level. It is further noted that at the receivers shown in Table 5-1, the daytime
mechanical plant noise levels are not significantly contributing to the overall noise levels, and
therefore noise from child play can be considered in isolation. Mechanical plant noise is specifically
addressed in Section 5-2.

From the assessment in Table 5-1 it can be seen that compliance can be achieved at all receivers by
a margin of at least 2 dB e.g. receiver at #11 Gungurru Avenue. Therefore, and based on the
modelling results, it is noted that compliance would still be achieved under the following alternative
scenarios:

e Scenario 2A - 40 kindy and 30 pre-kindy children play in the north area. Or,
e Scenario 2B - 50 kindy and 55 pre-kindy children play in the south area.

It is noted the above is provided for reference as it may not be physically possible to accommodate
the nominated number of children in either play area.
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Table 5-1 Assessment of Scenario 2 Noise Levels, dB Laio

Receiver Assigned Noise Level' Predicted Level® Exceedence

11 Gungurru Ave 51 49 Complies
11 Wayford Cir 51 46 Complies
12 Gungurru Ave 51 45 Complies
12 Gungurru Ave 51 42 Complies
12 Gungurru Ave 51 40 Complies
14 Gungurru Ave 51 40 Complies
14 Wayford Cir 51 32 Complies
14 Wayford Cir 51 35 Complies
15 Gungurru Ave 51 49 Complies
16 Wayford Cir 51 38 Complies
16 Wayford Cir 51 48 Complies
16 Wayford Cir 51 38 Complies
17 Gungurru Ave 51 46 Complies
19 Kentia Loop 51 35 Complies
21 Kentia Loop 51 35 Complies
24 Wayford Cir 51 41 Complies
U1/9 Gungurru Ave 51 44 Complies
U2/9 Gungurru Ave 51 45 Complies
U3/9 Gungurru Ave 51 47 Complies
U4/9 Gungurru Ave 51 46 Complies

Notes:
1. The assigned noise level is as defined in Table 2-4.
2. From Table 4-1.
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5.1.2 Lai Compliance

During the ‘change over’ period, all 115 children above the age of 2 may be outside at once.
However, this would occur for short periods of time and therefore the L,; assigned noise level is
considered applicable.

This is represented by scenarios 1A and 1B and from Table 4-1, it can be seen the highest predicted
noise levels are 52-53 dB(A) at the closest receivers at #11 and #15 Gungurru Avenue, and #16
Wayford Circle.

Therefore compliance with the daytime L,; assigned noise level of 61 dB is achieved.
5.2 Mechanical Plant

Given the proposed hours of operation, the night-time period (i.e. 6.30am to 7.00am) is the most
critical. AC plant would be considered tonal prior to 7.00am and therefore a +5 dB adjustment is to
be made to the predicted night-time noise levels (refer Table 2-1).

Based on the predicted noise levels in Table 4-2, the highest predicted noise levels are 39-40 dB(A),
including the tonality adjustment, at receivers #11 and #15 Gungurru Avenue. As such, compliance
with the night-time La,o assigned noise level of 41 dB is achieved.

During the daytime, only the kitchen exhaust fan is also considered to operate. Tonality may still be
present in the noise emissions given the relatively short source-receiver distances. Based on the
predicted noise levels in Table 4-1, the highest predicted noise levels are 40-41 dB(A) at receivers at
#11 and #15 Gungurru Avenue. As such, compliance with the daytime L1 assigned noise level of
51 dB is also achieved.

Although compliance is predicted to be achieved at all times, it must be noted this assessment is
based on assumptions in relation to the size and type of the AC plant and exhaust fans. Therefore,
mechanical plant noise should be reviewed by a qualified acoustical consultant during detailed
design, when plant selection and location becomes known. Based on the modelling carried out, the
following is recommended in relation to mechanical plant:

e All plant to be the quietest available, and

e Select AC units which can operate on a ‘low noise mode’ prior to 7am, or potentially not
operate before 7am, and

e Exhaust fans to be located within the ceiling space and ducted to the roof. Roof cowls are
then to be located furthest away from sensitive receivers, and

e Allow for silencers in the duct design of exhaust fans, and

e All plant to be mounted on suitable anti-vibration mounts.

Reference: 19034886-01 R1.docx Page 25



Lloyd George Acoustics

5.3 CarDoors

Car doors closing noise are short duration events and were therefore assessed against the Lamax
assigned noise level. Given the proposed hours of operation, staff members or parents can arrive
before 7.00am, and therefore the night-time La.ax assigned noise level of 61 dB is applicable.

Given the relative short source to receiver distances, car doors closing noise is considered to be
impulsive within the definition of the Regulations. Therefore an adjustment of +10 dB is to be
applied to the predicted noise levels (refer Table 2-1).

The highest predicted noise level is 55 dB Lamax at the receiver at #12 Gungurru Avenue, resulting in
an assessable level of 65 dB Lymax. This results in an exceedence of 4 dB of the night-time assigned
noise level. Based on discussions with the Client, compliance with the regulations at night-time at
the receiver at #12 Gungurru Avenue will be achieved by implementing the following:

e Carbays 12 to 16, and 33 to 37 not to be used before 7am.

At all other receivers, the assessable noise levels are at, or below, 61 dB Lam.x and therefore
compliant.

5.4 Traffic Noise Intrusion

Traffic noise was assessed by means of noise modelling and based on logged data for Wanneroo
Road obtained in February 2018.

From Table 4-4, the predicted daytime noise levels Laeqpay) foOr future traffic conditions are above the
Laeq(pay) /imit of 60 dB at only the west fagade of Play 03, while the /imit is predicted to be achieved at
all other fagades. It is understood that all external glazing for the childcare centre will be 6.38 mm
laminated grey glass. Based on typical manufacturer’s data (e.g. CAPRAL Aluminium), this type of
glazing can achieve the following acoustic performance:

e R, (Cy) 32 (-3) for sliding door with 6.38 mm laminated glass in commercial frame with
finseals and silicone sub sill, and

e R, (Cy) 30 (-1) for sliding window with 6.38 mm laminated glass in commercial frame with
finseals, gasket and silicone sub sill.

Based on the predicted outdoor levels, glazing size, room size and acoustic performance of the
glazed system above, the internal noise levels within the Play 03 room was predicted to be below
35 dB Laeqpay)- As other areas are exposed to lower external noise levels, the requirements of State
Planning Policy 5.4 are satisfied for all other spaces.

In addition, it is also noted that the noise levels within the outdoor areas are below the limit.
Therefore, no specific acoustic treatments are considered to be required to mitigate noise levels
within the outdoor play areas.

However, as the lot is predicted to be exposed to noise levels over the target, some form of
notification on the certificate of title would be required to inform future land developers that the lot
is, or maybe, impacted by transportation noise. A typical notice is provided below:

Notice: This lot is situated in the vicinity of a transport corridor, and is currently affected, or
may in the future be affected, by transport noise.
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6 CONCLUSIONS

The noise impact from the proposed childcare centre to be located at Lot 212 (#4) Gungurru Avenue
in Hocking have been assessed against the relevant criteria of the Environmental Protection (Noise)
Regulations 1997. Based on the modelling and assessments above in relation to the noise emissions
from child play, mechanical plant and car doors closing, it is concluded that compliance can be
achieved provided the following is implemented:

With regard to noise from outdoor child play:

Restrict the number of children playing outside for more than 24 minutes as follows:
o 40 kindy and 30 pre-kindy children in the north area, or
o 50kindy and 55 pre-kindy children in the south area.

With regard to mechanical plant noise:

All plant to be the quietest available, and
Select AC units which can operate on a ‘low noise mode’ prior to 7am, and

Consider locating exhaust fans within the ceiling space and ducted to the roof and allow for
silencers in the duct design. Roof cowls are then to be located furthest away from sensitive
receivers, and

All plant to be mounted on suitable anti-vibration mounts, and

Once plant is selected, a detailed assessment is to be undertaken by a suitably qualified
acoustical consultant.

With regard to car doors closing noise:

Car bays 12 to 16, and 33 to 37 not to be used before 7am.

Finally in addition to the above, the following best practices should be implemented:

The behaviour and 'style of play' of children should be monitored to prevent particularly
loud activity e.g. loud banging/crashing of objects, 'group' shouts/yelling,

Favour soft finishes in the outdoor play area to minimise impact noise (e.g. soft grass, sand
pit(s), rubber mats) over timber or plastic,

Favour soft balls and rubber wheeled toys,

Crying children should be taken inside to be comforted,

No amplified music to be played outside,

External doors and windows to be closed during indoor activity / play, and

Any music played within the internal activity areas to be 'light' music with no significant bass
content and played at a relatively low level.
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With regard to State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in
Land Use Planning, noise intrusion from traffic along Wanneroo Road was predicted to exceed the
target at some facades. While the proposed external glazing can achieve satisfactory internal noise
levels in all spaces, the following is required to satisfy the Policy:

e Sliding doors construction to achieve Ry, (Cy) 32 (-3) minimum,
e Sliding windows construction to achieve R,, (Cy) 30 (-1), and
e Notification on the certificate of title. A typical notice is provided below:

Notice: This property is situated in the vicinity of a transport corridor, and is currently
affected, or may in the future be affected, by transport noise.
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Development Plans
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The following is an explanation of the terminology used throughout this report.

Decibel (dB)
The decibel is the unit that describes the sound pressure and sound power levels of a noise source. It
is a logarithmic scale referenced to the threshold of hearing.

A-Weighting

An A-weighted noise level has been filtered in such a way as to represent the way in which the human
ear perceives sound. This weighting reflects the fact that the human ear is not as sensitive to lower
frequencies as it is to higher frequencies. An A-weighted sound level is described as L, dB.

Sound Power Level (L)

Under normal conditions, a given sound source will radiate the same amount of energy, irrespective of
its surroundings, being the sound power level. This is similar to a 1kW electric heater always radiating
1kW of heat. The sound power level of a noise source cannot be directly measured using a sound level
meter but is calculated based on measured sound pressure levels at known distances. Noise modelling
incorporates source sound power levels as part of the input data.

Sound Pressure Level (L,)

The sound pressure level of a noise source is dependent upon its surroundings, being influenced by
distance, ground absorption, topography, meteorological conditions etc and is what the human ear
actually hears. Using the electric heater analogy above, the heat will vary depending upon where the
heater is located, just as the sound pressure level will vary depending on the surroundings. Noise
modelling predicts the sound pressure level from the sound power levels taking into account ground
absorption, barrier effects, distance etc.

LASIow

This is the noise level in decibels, obtained using the A frequency weighting and the S (Slow) time
weighting as specified in IEC 61672-1:2002. Unless assessing modulation, all measurements use the
slow time weighting characteristic.

I-AFast
This is the noise level in decibels, obtained using the A frequency weighting and the F (Fast) time
weighting as specified in IEC 61672-1:2002. This is used when assessing the presence of modulation
only.

LAPeak
This is the greatest absolute instantaneous sound pressure in decibels using the A frequency weighting
as specified in IEC 61672-1:2002.

LAmax
An Lamay level is the maximum A-weighted noise level during a particular measurement.

LA1
An La, level is the A-weighted noise level which is exceeded for one percent of the measurement
period and is considered to represent the average of the maximum noise levels measured.

LA10
An Layg level is the A-weighted noise level which is exceeded for 10 percent of the measurement
period and is considered to represent the “intrusive” noise level.
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LAeq

The equivalent steady state A-weighted sound level (“equal energy”) in decibels which, in a specified
time period, contains the same acoustic energy as the time-varying level during the same period. It is
considered to represent the “average” noise level.

LA90
An Lago level is the A-weighted noise level which is exceeded for 90 percent of the measurement

period and is considered to represent the “background” noise level.

One-Third-Octave Band
Means a band of frequencies spanning one-third of an octave and having a centre frequency between
25 Hz and 20 000 Hz inclusive.

Lamax assigned level
Means an assigned level which, measured as a La 50w Value, is not to be exceeded at any time.

La; assigned level
Means an assigned level which, measured as a L, 50w Value, is not to be exceeded for more than 1% of
the representative assessment period.

L0 assigned level
Means an assigned level which, measured as a Ly siow Value, is not to be exceeded for more than 10% of
the representative assessment period.

Tonal Noise
A tonal noise source can be described as a source that has a distinctive noise emission in one or more
frequencies. An example would be whining or droning. The quantitative definition of tonality is:

the presence in the noise emission of tonal characteristics where the difference between -
(a) the A-weighted sound pressure level in any one-third octave band; and

(b) the arithmetic average of the A-weighted sound pressure levels in the 2 adjacent one-third
octave bands,

is greater than 3 dB when the sound pressure levels are determined as Laeqr levels where the time
period T is greater than 10% of the representative assessment period, or greater than 8 dB at any time
when the sound pressure levels are determined as La siow levels.

This is relatively common in most noise sources.

Modulating Noise
A modaulating source is regular, cyclic and audible and is present for at least 10% of the measurement
period. The quantitative definition of modulation is:

a variation in the emission of noise that —
(a) is more than 3 dB La . Or is more than 3 dB La r.s: in any one-third octave band;

(b) is present for at least 10% of the representative.
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Impulsive Noise
An impulsive noise source has a short-term banging, clunking or explosive sound. The quantitative
definition of impulsiveness is:

a variation in the emission of a noise where the difference between La peak and La max siow is more than 15
dB when determined for a single representative event;

Major Road
Is a road with an estimated average daily traffic count of more than 15,000 vehicles.

Secondary / Minor Road
Is a road with an estimated average daily traffic count of between 6,000 and 15,000 vehicles.

Influencing Factor (IF)
1 1
10 (% Type Ay +% Type A g5 )+ 20 (% Type Bygo +% Type B 450 )

where :
% Type Ao = the percentage of industrial land within
a100m radius of the premises receiving the noise
%TypeA 45, = the percentage of industrial land within
a 450m radius of the premises receiving the noise
% Type By, = the percentage of commercial land within
a100m radius of the premises receiving the noise
%TypeB ,5, = the percentage of commercial land within
a 450m radius of the premises receiving the noise
+ Traffic Factor (maximum of 6 dB)
=2 for each secondary road within 100m
= 2 for each major road within 450m
= 6 for each major road within 100m

Representative Assessment Period

Means a period of time not less than 15 minutes, and not exceeding four hours, determined by an
inspector or authorised person to be appropriate for the assessment of a noise emission, having
regard to the type and nature of the noise emission.

Background Noise

Background noise or residual noise is the noise level from sources other than the source of concern.
When measuring environmental noise, residual sound is often a problem. One reason is that
regulations often require that the noise from different types of sources be dealt with separately. This
separation, e.g. of traffic noise from industrial noise, is often difficult to accomplish in practice.
Another reason is that the measurements are normally carried out outdoors. Wind-induced noise,
directly on the microphone and indirectly on trees, buildings, etc., may also affect the result. The
character of these noise sources can make it difficult or even impossible to carry out any corrections.

Ambient Noise
Means the level of noise from all sources, including background noise from near and far and the
source of interest.

Specific Noise
Relates to the component of the ambient noise that is of interest. This can be referred to as the noise
of concern or the noise of interest.
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Chart of Noise Level Descriptors
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