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GLOSSARY

Most environments are affected by environmental noise which continuously varies, largely as a
result of road traffic. To describe the overall noise environment, a number of noise descriptors
have been developed and these involve statistical and other analysis of the varying noise over
sampling periods, typically taken as 15 minutes. These descriptors, which are demonstrated in
the graph overleaf, are here defined.

Maximum Noise Level (Lamax) — The maximum noise level over a sample period is the
maximum level, measured on fast response, during the sample period.

Laz — The La; level is the noise level which is exceeded for 1% of the sample period. During
the sample period, the noise level is below the Ly level for 99% of the time.

Lazo — The Layo level is the noise level which is exceeded for 10% of the sample period. During
the sample period, the noise level is below the Laio level for 90% of the time. The Lajo is a
common noise descriptor for environmental noise and road traffic noise.

Laeq — The equivalent continuous sound level (Laeg) is the energy average of the varying noise
over the sample period and is equivalent to the level of a constant noise which contains the
same energy as the varying noise environment. This measure is also a common measure of
environmental noise and road traffic noise.

Laso — The Lasg level is the noise level which is exceeded for 50% of the sample period. During
the sample period, the noise level is below the Laso level for 50% of the time.

Lago — The Lag level is the noise level which is exceeded for 90% of the sample period. During
the sample period, the noise level is below the Lag level for 10% of the time. This measure is
commonly referred to as the background noise level.

ABL — The Assessment Background Level is the single figure background level representing
each assessment period (daytime, evening and night time) for each day. It is determined by
calculating the 10" percentile (lowest 10" percent) background level (Lago) for each period.

RBL - The Rating Background Level for each period is the median value of the ABL values for
the period over all of the days measured. There is therefore an RBL value for each period —
daytime, evening and night time.
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1"~ INTRODUCTION

St Patricks Primary School is proposed on a vacant block of land in Dudley Street, Macksville.
The school will accommodate up to 400 students and includes four classroom blocks, a school
hall, a library, administration buildings and a free-play area.

As part of the Development Application, Nambucca Shire Council has requested an assessment
of noise impacts relating to the development. This report details that assessment.

Assessment has been made in general accordance with NSW Department of Environment,
Climate Change & Water (DECCW) guidelines contained within the NSW Industrial Noise Policy
(INP), the Interim Construction Noise Guideline (ICNG) and the Environmental Criteria for Road
Traffic Noise (ECRTN). Our assessment considers the following operational noise impacts.

Noise Generated by the School

e Free-play

e School hall use, including music lessons and performances
e Public address use

¢ Plant noise

e Traffic noise generation

o Construction noise

Noise Impacting upon the School
o School plant noise impacting upon classrooms

Traffic noise impacting upon the school is not addressed in this assessment. This issue has
been addressed in our letter dated 22 July 2010.

The site location is shown in Figure 1-1.

Figure 1-1  Site Location
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2 SITE DESCRIPTION

The site is located on the outskirts of Macksville, east of the town centre. Immediately
bordering the site are:

« Donnell Welsh playing fields to the west, beyond which are residents along East Street;

e Macksville Adventist School to the north, beyond which are residents along River
Street/Gumma Road; and

o vacant land to the east and south.

Of significance to the existing and future noise environment in this area are the existing Pacific
Highway and the proposed Warrell Creek to Urunga, Pacific Highway Upgrade. The existing
Pacific Highway runs through the centre of Macksville, approximately 600+ metres from the
school (see Figure 1-1). The proposed Upgrade is to be constructed 375m to the east of the
school.

Figure 2-1 presents an aerial photograph of the site and surrounds. The nearest potentially
impacted residences are shown.

Figure 2-1  Aerial Photograph of the Site
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An indicative school layout is shown in Figure 2-2. Features pertinent to this noise assessment
are as follows.

1.

Blocks A & G are Administration and Library areas and are not likely to create significant
noise.

Blocks C, D & E & F all contain general classrooms.

Block B is a communal hall. There are no openings proposed to the north of the building,
with all openings from the hall being directed back towards the school. Music will be taught
in this building.

The external playground area is located to the south of the school buildings. This area will
generally be used during recess and lunch or for sport activities. During the mornings and
afternoons (before and after school), the school has advised that the students will be
generally contained within the internal courtyard area.

There is a PA system proposed for the school. This will consist of a central microphone
with internal speakers to each building. Speakers will also be located in the central
courtyard and also to the rear southern playground. The school has advised that the
speakers to the playground are only expected to be used during emergencies and special
events such as school carnivals. The speaker to the central courtyard will be used
frequently, but this is surrounded by the school buildings.

There are no workshops.
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Figure 2-2  Indicative School Layout

A DID ' K:
1-- PROPOSED-EXTENSIONOF DUDLEY STREET S
== /BOUNDARYVSOﬁ/ﬁ}“ —
:-'.: AN k_—J Yy, E:a.“..g
= ==l
— =g=1h
= | (am— -
= : ks ; -
L/E“ . Central t
Fo 1 P Qﬁ
‘ o
a1 -- | W

FREE PLAY AREA

*




Report No. 00529 Version A Page 5

3 EXISTING NOISE LEVELS

3.1 Measurement Location

Existing noise levels were determined by unattended and attended noise monitoring at the
following location, being representative of the residences most likely to be affected by noise
from the school:

e Location 1 27 East Street, Macksuville (the southern corner of Dudley and East Streets)

3.2 Long-Term Monitoring

Noise levels were monitored continuously from Thursday, 9 December until Monday, 20
December 2010.

The noise monitoring equipment used for these measurements consisted of an environmental
noise logger set to A-weighted, fast response, continuously monitoring over 15-minute sampling
periods. This equipment is capable of remotely monitoring and storing noise level descriptors
for later detailed analysis. The equipment calibration was checked before and after the survey
and no significant drift occurred.

The logger determines Las, Lato, Laso @nd Laeq levels of the ambient noise. The Ly, Lazo and Lago
levels are the levels exceeded for 1%, 10% and 90% of the sample time respectively (see
glossary for definitions). The La; is indicative of maximum noise levels due to individual noise
events such as the occasional passby of a heavy vehicle. This is used for the assessment of
sleep disturbance.

The Lago level is normally taken as the background noise level during the relevant period. The
Laeq level is the Equivalent Continuous Sound Level and has the same sound energy over the
sampling period as the actual noise environment with its fluctuating sound levels. The Laeq is
used for the assessment of operational noise and traffic noise.

These noise levels were recorded every 15-minutes during the monitoring period. Monitored
noise levels are shown in graphical form in Appendix A.

The measured noise levels are shown in Table 3-1. The Rating Background Level (RBL) for the
daytime period has been determined in accordance with the Industrial Noise Policy (INP). The
RBL is a summary value representing background noise over a long period, and is defined in the
INP.

Table 3-1 Measured Noise Levels (dBA)

Rating Bagkgroqnq !.gygl (Rp_L) Laeq,period Laeq,1hr
Day (7.00am -~ G.QOpm) Day 8.30-9.30am  2.30-3.30pm
1. 27 East Street 35 51 49 51

Location
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3.3 Short-Term Monitoring

During installation of the noise logger, attended measurements were conducted. A summary of
these measurements is presented in Table 3-2.

Table 3-2 Summary of Attended Measurements —Thursday 9 December, 2010

__Measured Level (dBA)

Start Time Comments

Laeq Laso
Traffic noise on East St and Dudley St dominated Lagq. 11
8.35am 51 43 light vehicle passbys in East St and 6 passbys in Dudley St.
Pac Hwy noise (Lago 43 dBA) dominated measured Lagg.
School bus to and from Adventist School elevated Leq noise
level. 11 light vehicle passbys in East St and 4 passbys in
Dudley St. 2 heavy vehicle (bus) passbys in both East and
‘ Dudley Streets.

8.50am 57 45

From the attended monitoring observations we conclude that the measured Laq during the
school arrival and departure times (8.30-9.30am and 2.30-3.30pm) is likely to be dominated by
traffic noise on the local road network.

The Lag is likely to be a function of the noise from the Pacific Highway. We note that the noise
was audible from both the western and northern directions. This indicates that the noise
environment is relatively diffuse and that most building facades, with the possible exception of
the southern facades, would be exposed to similar noise levels from the Pacific Highway. We
note that this situation is not typical and is likely a function of the Highway alignment, which
turns 90 degrees north of the Nambucca River and runs along the river side, thus exposing the
western and northern facades of receivers.

3.4 Future Noise Levels

Noise levels in the future will be impacted by the proposed Warrell Creek to Urunga, Pacific
Highway Upgrade. The Environmental Assessment (EA) for this upgrade predicts that Laeq noise
levels at the receivers surrounding the school will vary between 48-56 dBA, depending upon the
receiver setback distance and the road surface selected. Lagy noise levels for these traffic
volumes and distances could be expected to be approximately 5 dBA below Laeq Noise levels,
and this could represent a significant increase in the background noise level at potentially-
affected residences.

For the purpose of assessing the noise generated by the school, lower background noise levels,
and hence noise criteria, will exist prior to the highway upgrade. Therefore compliance with
noise criteria prior to the upgrade will ensure that compliance is achieved after the upgrade
also. Further discussion of noise criteria is therefore limited to the “existing Pacific Highway”
condition.
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4 OPERATIONAL NOISE CRITERIA

This section of the report discusses noise criteria for the assessment of operational noise which
includes:

o free play;

¢ school hall use, including music lessons and performances;
e PA use; and

¢ plant noise

These noise sources have been assessed in terms of the requirements of the Industrial Noise
Policy (INP) to consider amenity and intrusiveness.

4.1 Industrial Noise Policy

The INP specifies two noise criteria — intrusiveness criteria and amenity criteria. The
intrusiveness criterion is relative to the level of existing background noise and is defined as a
permitted level above the Rating Background Level (RBL). The amenity criterion sets an upper
limit for industrial noise in an area.

The INP prescribes different amenity criteria for an area depending on the characteristic
environment of that area. In this case, the potentially affected residences are in an area which
would be classified as “Suburban”, and the relevant recommended “acceptable” amenity levels
for Laeg,perioa @re 55, 45 and 40 dBA for daytime, evening and night time periods respectively.

To set the amenity criteria for any project, the VP has a sliding scale based on the level of
existing industrial noise. As there is no significant source of industrial noise in this area the
amenity criteria are set at the acceptable levels cited in the previous paragraph.

Where ambient noise levels are currently low, noise levels from the proposed operation are
generally limited by the intrusiveness criterion. In general, the Laeq Noise level from industrial
noise sources should not exceed the Rating Background Level (RBL) by more than 5 dBA at any
residential receiver. These criteria are suitable for the assessment of plant noise and other
similar sources generated by the school. However, given that play would only occur for a small
part of the day and that the character of this noise is generally more accepted by most
residents than industrial noise, a criterion of RBL + 10 dBA is generally adopted for the
assessment of school play. For simplicity, in the present assessment an intrusiveness criterion
of RBL + 5 dBA has been applied to all sources, however we note that this is conservative in
the case of playground noise.

The INP recommends that an acceptable internal noise level for school classrooms is 35 dBA
Laeq,1n- Assuming a 10 dB reduction from outside to inside (through open windows), this noise
level equates to an external noise criterion of 45 dBA. This criterion has been adopted for
assessment of noise impacting on the existing Macksville Adventist School.

The noise level criteria for potentially affected receivers are presented in Table 4-1. Where
practicable, noise levels should be controlled to below these limits.
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Table 4-1 Noise Level Criteria

Intrusiveness Criterion = Amenity Criterion

Location (dBA) (dBA)
Day Day
Residences 40 Laeq,15min 55 Lpeg,period
Adventist School N/A 45 Laeg,1nr

In the case of residential receivers, the intrusiveness criterion is more stringent than the
amenity criterion and so this is adopted as the project specific noise criterion.

4.2 AS2107:2000 Recommended Design Noise Levels

The noise level inside classrooms needs to be considered. The impacts of traffic noise from the
Pacific Highway Upgrade have been addressed in our letter dated 22 July 2010. This section of
the report deals only with noise generated from school plant equipment.

Australian Standard AS 2107:2000 "Acoustics- Recommended design Sound Levels and
Reverberation Times” lists recommended sound levels for different areas of occupancy in
buildings. AS2107 recommended Laq design sound levels for relevant spaces are shown in
Table 4-2.

Table 4-2 AS2107:2000 Recommended Design Noise Levels

Activity Satisfactory Maximum
Teaching spaces, Primary schools 35dBA 45dBA
Computer rooms, Teaching 40dBA 45dBA

Wilkinson Murray recommend an internal criterion of Laeg,1n- 40dBA for all rooms.
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5 OPERATIONAL NOISE ASSESSMENT

This portion of the report details the prediction and assessment of nolse generated by the
school.

5.1 Noise Source Levels

The noise source levels assumed in our assessment are presented below. Table 5-1 presents
the Laeg Sound level of typical speech, which was determined from laboratory testing and
provides guidance in determining playground noise levels. Table 5-2 presents the total noise
source levels for each activity. Note that the noise source levels presented do not account for
the duration of use within a 15-minute period. This is detailed for each source in the comments
column, and appropriate adjustments have been made to the sound power level used in the
noise model.

Table 5-1 Speech Noise Levels

Speech Level Sound Pressure Level at 1m (dBA) Sound Power Level (dBA)
Raised 68 79
Very Loud 74 85
Shout 83 94

Table 5-2 Noise Source Levels

Sound Power
Source Comments

Level (dBA)

We have assumed that directional horns will be used to project

Public Address — TiEE sound to the free play area / oval. Modelling has assumed that this
free play area system would be used for no more than 1 minute in any 15 minute
period.

. Based on several loudspeakers projecting into the courtyard to
Public Address —

. produce a distributed sound pressure level of approximately 70
outdoor learning 103* each

dBA. Modelling has assumed that the PA would operate for, at
area / courtyard
most, 30% of the time in a 15 minute period.

Children Playing - 9 Assumes 150 students with 50% of students using a raised voice
outdoor courtyard for 50% of the time.

Children Playing -
= Assumes 250 students with 50% of students using a raised voice

free play recess, 101
for 50% of the time.

lunch and sport
Communal Hall - 97 Assumes approximately 40m? openings on the southern side of the
music performance hall (towards the courtyard)

20 hy Each of the units will be housed in a raised “enclosure”.
eac|

Classroom Plant Conservatively a 5 dB reduction has been allowed for this

7 enclosed units
enclosure,

* On-axis equivalent sound power level
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5.2 Predicted Receiver Noise Levels

Noise level predictions were made using the CadnaA noise prediction software implementing
ISO 9613 noise prediction algorithms. Meteorological conditions were not considered, though
we note the potential for prevailing wind conditions during school times to increase the noise
level by 2-3 dBA.

Table 5-3 presents the individual noise level prediction for each activity or source. Table 5-4
presents the cumulative noise level predictions for activities that are likely to occur in a single
15 minute period.

Table5-3  Individual Source Noise Predictions

Individual Noise Sourcevi’redictions (ﬁBA)

Locati Criterion = |
ocation . _— . Courtyard Courtyar ' .
.. (dBA) " Plant . N Oval Play ry Oval PA Hall
: 2 _Play PA
: Residences _
in East 40 9-14 2325 ~ 2831 30-34 2534 25-34
Street
Residences
in Gumma 40 11-14 24-29 T 26-29 32-36 9-19 24-34
Road !
Adventist i ¥
45 13 29 27 37 i1 23
School :

Table 5-4 - - Cumulative Source Noise Predictions

Cumulative Noise Source Predictions (dBA)

] Criterion Plant + Plant +
Location Plant + Plant + Plant +
(dBA) Courtyard Play + Oval Play +
Courtyard Play Oval Play Hall
Courtyard PA Oval PA
Residences
in East 40 23-26 30-35 28-31 30-36 25-34
Street
Residences
in Gumma 40 24-29 33-37 26-29 26-29 24-34
Road
Adventist
45 29 38 27 27 24
School

The results show that the noise generated by the school is predicted to comply with relevant
criteria.  This is also the case if an additional 2-3dBA is allowed for potential adverse wind
conditions.
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5.3 Internal Classroom Noise Levels

With regard to internal classroom noise levels resulting from air-conditioning units, we
anticipate that an attenuation from outside to inside in the order of 15-20 dBA will be required,
depending on the equipment selected. This will be achieved by positioning the condenser units
away from windows and ensuring adequate wall construction. Acoustic attenuation of ducting
-and ceiling elements may also be necessary to meet these levels, and this can be addressed at
the detailed design stage.

_For the purpose of the DA we consider that internal design noise levels can be achieved -
i

_ through acoustic design at the detailed. design stage. ;

s . ‘ |
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6 TRAFFIC NOISE CRITERIA

This section of the report presents an assessment of the operational traffic noise generated by
the proposal against DECCW noise level goals for “new developments which generate additional
traffic on public roads”. The predictions are based on the traffic report prepared by de Groot &
Benson.

The school will be accessed via Dudley Street, which connects to East Street. East Street
connects to the Pacific Highway via three roads: River Street to the north; Partridge Street,
approximately 100m north of Dudley Street; and Boundary Street to the south.

6.1 Road Traffic Noise Goals

The Environmental Criteria for Road Traffic Noise (ECRTN) sets out criteria for assessment of
noise from vehicles on public roads.

The ECRTN sets out noise criteria for ‘arterial’, ‘sub-arterial’, ‘local roads’ and ‘collector roads’.
Both East Street and Dudley Street would be considered local roads, whilst River Street,
Partridge Street and Boundary Street would be considered as collector roads. Relevant criteria
for “land use developments with potential to create additional traffic” are as follows:

Local Roads

o Daytime (7.00am-10.00pm) Laeq,inr = 55 dBA

Collector Roads
e Daytime (7.00am-10.00pm) Laeq,inr = 60 dBA

Where criteria are already exceeded, the development should not increase existing levels by
more than 2 dBA. This criterion is to be met at a time 10 years after the opening of the
development.
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7 TRAFFIC NOISE ASSESSMENT

7.1 Traffic Volumes

The traffic report details the following existing traffic volumes for relevant roads.

Table 7-1 Existing Traffic Volumes

Road Peak Vehicle Movements Per Hour*
Dudley Street 24
East Street 53
Partridge Street 262

* The peak hourly beriods exist between 8-9am and 3-4pm. These coincide with the
peak generation periods of the school.

The traffic volumes predicted to be generated by the school are shown in Table 7-2.

Table 7-2 Traffic Generated by the School

Road Peak Vehicle Movements Per Hour*
Students being delivered/collected by private car 53

Staff 30

Buses 30

* The existing peak hourly periods coincide with the peak generation periods of the school.

The traffic report assumes that all vehicles will access the Pacific Highway via Partridge Street.
This represents a conservative approach for the purpose of the traffic assessment but it is
considered unlikely to eventuate In reality. Rather we would expect that light vehicles will
utilise the three roads joining East Street and the Pacific Highway equally. Buses will follow a
prescribed route and this will likely utilise Partridge Street. Based on these assumptions the
traffic volumes with the inclusion of the school are shown in Table 7-3.

Table 7-3 Future Traffic Volumes

Peak Vehicle Movements Per Hour!

Road Section
Existing School (LV/HV)? Total (LV/HV)?
Dudley Street all 24 83/30 107 /30
Between Dudley St &
56 /30 109/ 30
Partridge St
East Street 53
North of Partridge St 28/0 81/0
South of Dudley St 27 /0 80/0
Partridge Street all 262 28 /30 290/ 30
River Street all Unknown 28/0 28+ /0
Boundary Street all Unknown 27/ 0 27+ /0

Note: 1. The existing peak hourly periods coincide with the peak generation periods of the school.
2. Light vehicles / Heavy vehicles
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7.2 Traffic Noise Levels

Traffic noise levels for each street have been calculated using the CoRTV road traffic noise
prediction algorithms, with the exception of the intersection between East Street and Dudley
Street. This intersection will handle all the traffic generated by the school and consequently
forms the most critical part of the traffic noise assessment.

Because the CoRTNV algorithms fail to adequately predict low speed noise levels, noise level
predictions at the intersection of Dudley Street and East Street are based on attended noise
measurements during installation of the noise logger. These measurements included a return
trip of a school bus, possibly accessing the existing Adventist School or the sporting grounds.
The noise levels have been adjusted for the increased traffic numbers.

Table 7-4 Predicted Traffic Noise Levels

Predicted Traffic Noise Level

] Criteria
Road Receivers (dBA)
(dBA)
Existing Future

Dudley St 23 and 27 {corner of East Street) 55 48.4 62.3
Between Dudley St & Partridge St 52.8 62.8
East St North of Partridge St 55 52.8 54.6
South of Dudley St 52.8 54.6
Partridge St all 60 59.7 63.5
River St all 60 Unknown 50.0
Boundary St all 60 Unknown 50.0!

Note: 1. Noise level from the traffic generated by the school only.

The noise level predictions show some exceedances of the noise level criteria. These are
associated with the buses accessing the school. Some reduction could be achieved at some
residences by distributing the buses amongst the three routes. However this is likely to have
implications at the intersections with the Pacific Highway and regardless, some exceedances will
remain in Dudley Street and part of East Street.

The context of these exceedances needs to be considered. We note that exceedances will only
occur during the periods before and after school, as the traffic generation will be concentrated
during these times. The development presents significant value to the community and is
otherwise located and designed to comfortably comply with operational noise criteria.

The criteria contained within the ECRTWV are not mandatory performance requirements, but
rather are targets to ensure due consideration of road traffic noise in the planning process. The
ECRTN states:

“This document [ ECRTN] provides a framework that guides the consideration and management
oOf traffic noise issues associated with new building developments near existing or new roads,
and new or upgraded road developments adjacent fo new or planned building developments.

The framework embodies a non-mandatory performance-based approach. The criteria are
applied as targets, but recognise that there will be situations where planning strategies are not
feasible.”

With regard to land use developments with potential to create additional traffic the FCRTV
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states the following:

"The criteria contemplate accepting an increase in levels of existing traffic noise only after all
feasible and reasonable mitigation measures have been applied. The intent is to limit any
additional traffic noise impacts as far as practicable. In practice, the application of the 2 dB(A)
allowance would need to take into account the prevailing circumstances.”

In this instance no reasonable mitigation measures are available and increases greater than 2
dBA are predicted. In the context of the development, which provides significant benefit to the
community, the concentrated traffic noise generation during the before and after school periods
is considered to be acceptable.
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8 CONSTRUCTION NOISE CRITERIA

This section of the report details criteria for the assessment of the potential for noise impacts
during the construction phase.

8.1 Construction Noise Goals

The DECCW Interim Construction Noise Guidéline (ICNG) recommends the following noise
objectives: e P

Recommended standard hours of work

¢ Monday to Friday. © 7.00am to 6.00pm
e Saturday 8.00am to 1.00pm
e No work on Sundays or. Public Holiday :

Management Noise Goals

Noise goals are detailed in Table 8-1. With reference to the background noise levels presented
in Table 3-1, the noise affected management level for daytime construction becomes 45 dBA. -

Table 8-1 Noise at Residences using Quantitative Assessment

Management
Time of Day Level How to Apply
Laeq,15min™
« The noise affected level represents the point above which
there may be some community reaction to noise.
 Where the predicted or measured Laeq,15min IS greater than the
Noise affected noise affected Iével, the proponent should apply all feasible
RBL + 10 dB(A) and reasonable work practices to minimise noise.
Recommended ) ¢ The proponent should also inform all potentially impacted
Standard Hours: g .‘ residents of thé nature of works to be carried out, the
Monday to Friday 3 expected noise levels and duration, as well as contact details.
7am to 6pm =
Saturday ¢ The highly noisé affected level represents the point above

8am to 1pm which there may be strong community reaction to noise.

No work on Sundays ¢ Where noise is above this level, the proponent should

or Public Holidays Highly noise consider very carefully if there is any other feasible and

reasonable way to reduce noise to below this level.
affected

¢ If no quieter work method is feasible and reasonable, and the
75 dB(A)

works proceed, the proponent should communicate with the
impacted residents by clearly explaining the duration and
noise level of the works, and by describing any respite
periods that will be provided.
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9 CONSTRUCTION NOISE ASSESSMENT

- Construction would occur in the following phases:

e earthworks;

e paving;

e building structure; and

e installation and commissioning.

The following construction plant items and associated maximum sound pressure levels at 7m
are expected to be required.

e Hydraulic Hammer 95 dBA
e Front End Loader 88 dBA
e Dozer 88 dBA
e Excavator 84 dBA
e Tip Truck . . 83dBA
e Concrete Trucks 83 dBA
e Concrete Vibrator 80 dBA
e Mobile Crane 85 dBA
e Formwork Tools : 88 dBA
* Hand Power Tools 70-75 dBA

Based on a typlcal operating scenario for the various construction equipment, including the
proportion of time that specific items may operate during a 15-minute period, the following
source Laeq sound pressure levels at 7m for each phase of work have been assumed in our
assessment.

e Earthworks 87 dBA
e Paving 87 dBA
¢ Building structure - v '85 dBA
o Installation and commissioning 70-75 dBA

Based on attenuation due to distance, the following range of Laeq Noise levels is predicted at the
nearest residences from the various activities-on different parts of the site.

Table 9-1 Calculated Construction L,., Noise Levels - dBA

. Management ) Building Installation
Location Earthworks Paving .
Level _Structure of Plant
Residences in East St 51-56 51-56 49-54 39-44
Residences in Gumma Rd 45 52-62 52-62 50-64 40-50
Adventist School 55-63 55-63 53-61 43-51

Noise levels up to 17 dBA above the noise management level are predicted. This is typical of
noise from construction activities in close proximity to receivers.

We note that noise levels at the Adventist School have the potential to result in internal noise
levels exceeding AS2107. Though these are only likely to prevail for short durations, we
consider that management of these noise impacts is necessary.
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We recommend that the following noise control measures be considered to limit the potential
for noise impacts during construction.

A temporary hoarding to be constructed around the northern, eastern and western
boundaries such that the majority of works are shielded. This hoarding would need to be at
least 2m high to provide affective mitigation.

Loud works to be scheduled during times that are less sensitive to the existing school (i.e.
before and after school and during school holidays).

Construction to be limited to the DECCW's recommended standard hours of 7.00am-6.00pm
Monday to Friday and 8.00am-1.00pm Saturday, with no audible work on Sunday or Public
Holidays.

Consultation to be undertaken with affected residents and other surrounding receivers.

Use of the quietest available plant, which is regularly maintained and fitted with appropriate
mufflers. '
Tonal reversing alarms to be eliminated by using spotters, closed circuit television monitors,
“smart” reversing alarms, or “squawker” type reversing alarms.

Appropriate training to be provided for onsite staff.

Use of hydraulic hamrmers to be minimised. If required for significant durations, respite -
periods should be provided. The DECCW recommends respite periods between 12.00pm-
2.00pm for this type of equipment.

For noise mitigation measures that result in a direct reduction in noise level, indicative noise
reductions that can potentially be achieved by these measures, subject to the type and number
of equipment and intensity of construction activities, are shown in Table 9-2.

Table 9-2 Measures to Reduce Construction Noise Levels

Potential Noise
Management Measure

Reduction, dBA
Administrative Controls
Turning off machinery when not in use 0-5
Engineering Controls
Temporary screens 5-10
Avoiding using noisy plant simultaneously and/or close together, adjacent to 23
sensitive receivers.
Orienting equipment away from sensitive receivers. 3-5
Using dampened tips on rock breakers. 3-6
Using noise source controls, such as the use of residential class mufflers, to
reduce noise from all plant and equipment including bulldozers, cranes, 5-10
graders, excavators and trucks
Employ non noise-generating structures such as site offices, storage sheds, ex

stockpiles and tanks as noise barriers
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10 CONCLUSION

Wilkinson Murray has undertaken an assessment of noise impacts associated with the proposed
St Patricks Primary School in Dudley Street, Macksville. The assessment has been undertaken
in general accordance with DECCW/ publications and guidelines.

Operational noise is predicted to comply with the relevant criteria for all considered operating
scenarios.

The traffic noise generated by the development is predicted to exceed relevant goals at some
receivers along East Street and Partridge Street, during peak traffic periods before and after
school hours. These goals do not constitute mandatory performance requirements, but rather
provide guidance for consideration of road traffic noise. Consideration of the context of the
development is necessary in determining the acceptability of traffic noise levels. There are no
reasonable and feasible mitigation measures that can be adopted to reduce these noise levels.
Given the context of the development, which presents a significant benefit to the local
community, and also the nature of the traffic generation, which is concentrated into the periods
shortly before and after school hours, we consider that the traffic noise levels are acceptable.

Construction noise is predicted to exceed goal levels during some phases. In particular, there is
potential for construction noise to produce unacceptable noise levels within classrooms of the
neighbouring Adventist School. We recommend that a combination of the mitigation measures
detailed in Section 9 of this report be implemented to mitigate the impacts of construction
noise. In particular we recommend that either temporary hoardings be constructed or the
loudest construction activities should be scheduled to occur outside time periods that are
sensitive to the Adventist School.

Note

All materials specified by Wilkinson Murray (Sydney) Pty Limited have been selected solely on the basis of acoustic
performance. Any other properties of these materials, such as fire rating, chemical properties etc. should be checked
with the suppliers or other specialised bodies for fitness for a given purpose. The information contained in this
document produced by Wilkinson Murray is solely for the use of the client identified on front page of this report. Our
client becomes the owner of this document upon full payment of our Tax Invoice for its provision. This document
must not be used for any purposes other than those of the document’s owner. Wilkinson Murray undertakes no duty to

or accepts any responsibility to any third party who may rely upon this document.

Quality Assurance
We are committed to and have implemented AS/NZS ISO 9001:2008 “Quality Management Systems — Requirements”.
This management system has been externally certified and Licence No. QEC 13457 has been issued.

AAAC :
This firm is a member firm of the Association of Australian Acoustical Consultants and the work here reported has been
carried out in accordance with the terms of that membership.

Version Status Date Prepared by Checked by

A Final 10 January 2010 Adam Bioletti Rob Bullen




APPENDIX A
NOISE MEASUREMENT RESULTS



Appendix A-1

Report No. 00529 Version A

Location: 1. 27 East Street, Macksville - Dudley Street Facade

Data shaded: Extraneous; Weekend; Rain

Thu 09 Dec 10

L10  «eeececsssees LOY

L90

Leg

(dBA)

L] Ll L]
L] L] L]
L L) 1
LT T
L) L) L]
L] L) L]
crdenesbarakoa
L] L] L]
0y - = 2
u-.l v
FR e e R
s L
2 z
i .-.i..l...l.....u-lll?..i
i g L L -
' & [
e = =t e e
' " - ¢
' [ [
U L] 1]
R
] W i
' s i
R et -
' ] ]
] L} L}
) L .
e JLICICY IO
] L}

*'

e TTT S R
" ' "

llll_lllIYlllfllJ‘Tlrl;UV -
=
!
4

T T T T e
L)
]
i

7
1
4 '
2 4
' '
) ] B e ' []
] el | - . i 1 "
[ Sy o g - g oy e ey
) . St S | 1 ] ]

" ' ' 3 ) L L ]
e L ST L -4 mmedvcedaaad
" ' R ] ] L 1 ' [

) I e=r= ¥ ] ] "

' [ v i [ ' ' ' '

B e e e T A L TR pU—
¥ ' ' v " . ' ' "

' ' ' ' ' ' ' i ¢
T R S e N LT LE LT TP e
v v T v v r T T 0 1
' 1 1 0 i 1 ' 1 ' '

] ' i ] ) . [} ' ] '

R i e e e T
' ' ] ' ] ' ] ’ i [

' ' ' . i ' ' v ' 1
) 1 [ [ 1 ' i ] [ ]
it ity mhehaal Akt Rl Sl St S Sk Haiadie Rl
' 1 . v ' v ' v ] '

' ' ¥ ] ' ' ' v 0 '
= S, S INPUR Ly S (G, S UPE BT T I S
) ) ' . 1 ' ] 0 [ '

' ' 1 ' ' ' ] ) ] .

[ v ' ' 1 ] [ ¢ " 1
e mm e mm e emepreapecapecapeacerTmayaseye——gm-—
' v . v ' v i v ' [

] v s ' 1 ' ' ' ' [
LT L T, AUyl RSty [Py NRpRpI. FEPUpIy. [Rpapes REgupa e
¥ v [ ] v v i v W 1
\ v 1 [ ' v ' 1 " '

' ' v " ' ' " ¥ " 1
e T T R
' ' i ] ' ' " " [ '

1 ' [ 1 1 1 t 1 " 0
] [ 1 1 1 1 ' 1 " ]
== -~j=cc-pecef---F---pe--proegenoyp--=y-==q--=-
' . [ 1 ' ' ' ' " 1
. ] ] " ' ' " ] " '

(=] o [ = o f=
w P~ (=] w s o«

2200 24:00

1800 20.00

0200 0400 0600 0800 1000 1200 1400 16:00

00:00

Fri 10 Dec 10

L0

L10

(cBA)

-

R e
Y | e e,

R

0 V v

[ i i

[ ' '

7S - & -

[ [ ' r ' [

" [ [ o ' " !

' 1 ‘ [} ) ' ] 1 .
piuiat plakakel dide e v dall sl bt - S e £ i Bttt |

1 ' ' [ il ! ' ]

] . ' ] f\... ' " H _“ .“
T L | R Lewm= ehewmd -

v -f 1 Dtk RE = [}

[} (] [ [} 1 [ g | = )

) i ) [ 1 i “w (] o
e ahtetet e LS TRl LRt Rt Clabes teal

) ] [} ] 1 ] .U “F ]

[ ] " v ] () '
T T R e T
o v V v T TeTTE ] (0 i
v 2 ) [ 1 o ] '

' ' 1 i ' Fao A ] ."
I e e B, - L
v ’ ' " .|\bwA.u-\ " '

(] 1 1 ) [ S ) " “

0 1 ' 1 i [ T o Dttt TR
T R . L ol T===1
] ] 1 ] [E ' ] i V
. 1 ] " (R | ¥ " ] '
N M i i i & " M .
o ] [ o o
m i~ w 7] <t 3]

0200 0400 0600 0800 10:00 1200 1400 16:00 4800 2000 2200 2400

00:00



Report No. 00529 Version A Appendix A-2

Location: 1. 27 East Street, Macksville - Dudley Street Facade
Data shaded: Extraneous; Weekend; Rain

Sat 11 Dec 10

Leg 1] J———— | [ Lo

égEA) ) b ¥ Weckend

- 70
60
S0

40

00:00 0200 0400 O06:00 0800 410:00 4200 94:00 16:00 1800 20:00 2200 24:00

Sun 12 Dec 10
At —— — .1 Leq e e ter | Q) 0 e |10 cuwssaasnEass L0
(dBA) Weckend

80

30

00:00 0200 0400 0600 08:00 40:00 1200 1400 16:00 1600 20:00 2200 2400



Appendix A-3

10 weeesesmesees LOY

Dudley Street Facade
L90

Leq

Location: 1. 27 East Street, Macksville
Data shaded: Extraneous; Weekend; Rain

Report No. 00529 Version A

Mon 13 Dec 10

[=)
o s
& < 3 + B - v v —— s
e e Tha Nt & & S G R R S e >~ -
<= & i AT I v i 1 [l i B =y ) [ S
] e ——— - r [l St Tl e ¥ S T a
L= ¥ 1 ...1* A= t - ' 1 ' 1 Loosgd ' "
S e . i 3 " . o o i 1 ' Le==F= ] ]
Et PO Q pam | b e i et e X5 G R Lt
o P & S - I S Nt L= - e, ol L S
.ff;f}.,_uv ] ' Yoy T b “ v K
e g g e e . _ — y == ' r . e R
11 : ' 1 o v s v L .
> : S ; i g R
— =lonolo, 4 e % s =
= ! g : e SIS R
" ) ) ~N 4 S [}
St YTy " el "
£, ] e d] [ ()
-rt_r [ ' (=) " lhllluull “ "
B L.t =1 : Lo ee :
[P i ] ] o LT [ i
] 4 ] 1 = ' ] ]
L ) B S 4 [y, O SIS mmmbsoekoamlo ¥ A
] " " ] [ [ ?
' ] ] [ A ] ~ 0 ] ] ) o ) B b ]
1 [ ' [ ' ; [ ] m T @ [ [ 1t [ ' i
o e i e b — e i S e L] = pE| SRR O =\ o7 A < S (R
' [ " Je ] ' ] ¥ (=] » ' ] .\ " 1 v 1 1 ]
' ] ] lﬂ " ' ] 1 ] - ' ' [ nl"- = M ] _m ."
3 e e et el P, S = R - e L
T TR 12 s | o223 R R A S T G A > L R
' " " -r . i ' . " o " “ " "_P.. .’r. " n " “
1 L) o ) ) 1 L] -3
lllnt.lll-.ll.lvlnllnn-r-lll_ O, - o e ok Dl et s T T
' ] [ 1 1 " 1 i < . " " St ' * " '

[ [ [ ' e [ " - ] i ) v € i n.V " D ] '
N R e 1 L e e | Fin, Ty gy Ay esote U N === N L P Wb ST T EEET EEES
T v e =TT X P T T v v V PR v W "

] [ e . = ] ] i ] 1 o - " ] L] '

1 ] {1 e T m W i i ™ ' " ] ]

S e v re ey, L P i P — — e T S rhecsbeafincndoande ==
] " ChawsPl g ' [ ) o [ ' oAt " ' t
1 [ e —a ) ) ) - ) ] .A.J - |. 3 " & " “

L2 e
VORI T Sl e oA L I SR e T e, | S, USRI
] ] ) [ % [ =T ] (=] " ] [ (il T ' ] 3
] [ [ ) "y o (=) =] i ) 1 (R P L [ » " '
N PR R TS T W Y VO G (=] i) e ol e e L Ry I T R TR TR P
] [ v v Ve v ] S [ « ] ' 1
1 t [ 1 P | ' [ " " 1 =2f7 ' ' '

[] ] ] [ [t | ] ] o " ] ' Rkt 33 ] -~ '
bl et T T et == - lunllrln?nnuu-nﬁ.mﬂllﬂﬂrln e LY LR L LR
' [ o |.1..lwf< ' = ! [ " o M M |u |uu l.“-\ ' ~ " “ "

v ' ] [ ' o, ) v W e e . iad
e S ¥ TORUH Giyn, - ~CUE iy SN = A R . = R R — = R, !
) t [] FTam® i‘n ] B ] L] ) " \..._- " Y
. [ [ ' % ' ] ] -
] ' ' [t i T H b = " ' ] I  f
e il P Sy O 0||l.||||r|l|ra||"u.!\||u.||| - ﬂ
§ ] ] e, = k] [] ] [
' ' ' il .ﬂ”\. H ¥, (=} ' ' i TLUNBTIE  C '
¢ D [ (i 1 i [ g =) ' 1 [ = g = [
n|||ﬂ|||1|||1|..~||nhi..1....h_... R T po |||a.||||1nna..|a..u.|\|.\_|.1|||—.
1 L} L] 1 L L)
' ' AN 1 " : f ' o 1 ' o u_»ra mH
= == R SR By L o Mgy - b R L T e " -
lnl uu u. uu ] Sk Tyringry :...rr_—« [ o » u- [ [ (™7
[ ] [ 1 ] ) e ] = o @ (] (] ] ] [}
] ] 3 ] ] 1 =t ] - o - (]  — y — Aiy .
e e e epacepecapesapeaapan ey T ey =) lescmpmesepmmepssspa==p===p
l ’ ' ] ' ¥ 4 < £ " i " " ¥
g g g ! 1 m. ey, o & 3y ¥ G ‘
||||.||||.|n||.|n||.||||m.||l.|||.H.|||-. -4 nn.t.ll.l“lll.l.uull.lul.l.tiﬁ-....l...?.lllwnuu..ﬁ
. ' ' ' ) H ] -.‘ v o 5 g 1 " ' x
] 1 ' [ [ 9 E_» o8 ' 1= o = i iy iy =)
T 1 - = e = =l -
[ ' a [] [ 1 s (] ' " ¥ 1 '
] ] ] [] ] [ L 4 [ ] ] ] ] 3 [P
1 [l [l [ 1 1 1 [) [ v [ 8 [ 1 N=a
it bbbl SLLP LSS TESS PEES TE gt o A e s
] ] ] [ ' ' "y : o — " " 3 " ' A
ola ¥ o o & eSS 8 o P Il
g g & &
=] Q (= =] o = o o [=] (=] o [=
=2 ~ @ bt - 2 = R ~ o @ =3 ®
(4]
=]
=

24:00

1200 1400 1600 1&00 20:00 2200

10:00

08:00

02:00 04:00 06:00

00:00



Appendix A-4

L90 L10 snswsnseasnss, L0

Leq

Location: 1. 27 East Street, Macksville - Dudley Street Facade

Report No. 00529 Version A
Data shaded: Extraneous; Weekend; Rain

Wed 15 Dec 10

[ =]
o
o P 3
o " 1 1
e e = Pz = = T
m -~ ] 8 ! i¥ : "
o ] 0 t 2 Jr.&
S e e e I i T
N : L - _
x (=== —pm=eer--erAZan T
! ' ' ' Ca '
o ' [ L} e - "
I=1 1 () v .linlﬁl"r! - - W
™~ : H H ' rrlﬂnl.r. — h
L T T T T e e - SR
y [ ' ' =N " 1
=] u [ ] ' ' /V" ' . "
= g T e i e e - P,y
=3 ] 0 " b ] ]
T ] ] ' A== s
L S SO ST - -
a e oo L NIRRT,
o [ ] 1 (R [ '
o 4|_| ] ] [ 1 /f". “. . h
= R R g IS ST - T, T —
o o~ H o) 1 “n 1 1
= ’ 1 " t _eArT 1 n
e ctfennatberabeccbagabanmb- -
8 otk e T i 3 '
9 . ] :
z 8 o e FROESS
S < o 3
u - : A >
|||||||| - :
o “ '
< T
&N o
) i
| ses
o ] -
= -+~ Hopich iptulol,
=] i i
] =
o '
5 (=} e
[La]
i ' ]
' ' 3 o 1
= ~ -
' i ' .
" " i [=] i
A st
e Femafaaapt W = -F
L} L] )
" H ] o ]
R et el e an ol
[+ 8
e 8 L ]
b S e sy =} o
] ] < » '
13 1 0 m N "
1) -
E . ' m lllllll ull-‘ v b J-
e : . ] :
o S S » e
8 R AR :
v Q [} ] 1 [
[=4 i bt Fadl s e ]
g AR "
oy © ~ . 0 B o :
<L A M D < ;
Eo o Q- o o o ¢ © = Qo " o o o
— @ r~ 7] w -~ - ® ! w (m . ~ @ ]
. 3
- = -
e

16:00 20:00 2200 24:00

10:00 12:00 1400 16:.00

04:.00 D06:.00 08:00

00:00 02:00



Appendix A-5

Lso L10 meeecmmaseas== L0

Leg

(cBA)

Location: 1. 27 East Street, Macksville - Dudley Street Facade

Report No. 00529 Version A
Data shaded: Extraneous; Weekend; Rain

Fri17 Dec 10

Extranaous

[=)
Qe
A 1 i 1 '
o~ i 0 " "
[ i w0
=an o e
' i o
[=] m 5 " A 0
swad O a G
o " " (N “
s e ——— - " - :
¥ " " i it W A 1‘ . ) B
e ' N 7~ —— — T | N e ]
nnnnnnnn = 1 B — e e e e S b
" i e = 5 a = =" T
P ' A SR 2zagy=cF =
L) Ll 3 " o R el s 1 .
o H 1 s " " Y .
" " i ) x } -
IIIII o . -lllJ-.,u.I.ll.ﬂlll.!IM!‘.l.\ = i
@ oS ' ' e e :
i H ' . R L] e ol aart
oo e e e m e e e A + ]
o = i ' VISR e y
=] a - m e ;
- g =) P A
E w i "
v - . "
L I b
¥ ¥ a P
H i
) m LY h
oy - T e = [
RiiEESEpe s - o e
[ h ol i o " P, | " " gy - " “
' 3 : - e
“1.111.1||u-m...ﬂl...“-|\||¢-|.r.8r.m....u-| e b . et EE duun:...
' [P - ; " ' ' '
I i T = ' e N " ' s 8 g X
e o T . o e ] A e e
+ + ] e o i~} Y e ok N g k=il .
g M Vooin e " S - 2 b - - >, " " e pe— '
T e e e e L e ] R e o
i i Y, [ [ ] [ v " v P X
' " " e Y . " [} N i i v o
T . Ly Py R S G e daaad O ut e ——=bo-=
[ ) roL_ ' 4 E] [ i [ P=1 “ “ “ “
' ) ¥ r oy | ] i ) { i3 b X
FENN R (SO PSS OO o 4 : - el B R e 4
T—— [P e R0 My —— Fod (PO P - g .- - - 3 g
] " [T .v e " " g A. ' ] ¥ iy o '
' " J!l.c.n ' ' ] ' m " " " r " i x
), ) . 'y o o
R i s S ot GROEY SEEEES (- e ~hfemnbSead R
] [ [ 4. ¥ 0 ' ' [ =1 " 0 [l =, 3 i 1®
] ' ' 1Tt ' ' ' ] [} o) T T < ] N o
bl T e - Y 4o FrrTe [ e -l e e o =4 =
[ v [ S = ] ] ' ] [ [ 3 i) ¥ L, i 3 ]
. » ' toe [ i ) ] o ” . " m“ A% “ q, “" u )
wadmeapiotonchlastes ek lolie-] © e B N B e A E
] ' ' e ] ] ] ] w [} " ¥ el lq" ' ¥ [ [ i
' v ' [T e o 1 ] o [} ] -r ’ 7 B o h ." 9
S R, = e shemabeaBlee—d = - P s - e e R L
R . ot e Ry gt T NG
I I A e e << & o) § L 4 IR Ol e~ SISO
T, LR O U NP ). S P — =] - I et B e e Tt e R Rt
1 v . ' I " e " ' by ' " » PO P, e s L5 X "
i ' ' ' ' ' W 4 ' ' o ! T . 2 A e el .". E h
. [} [} L : = i S -
At T NN SR APPL S S5 ey S R R B i 250 - ) B k]
) 1 1 ) t Lz g ] . ' L] . Ll . " ] 1 Lt v ]
’ . ' ' VTl P ' Q 1 " W " © 1 s - r 1
< S i N S, S P L L e et et & Lt b ek et it
[ . ] ] [ [T S [ ] o ) " L3 ] N [} Wi W 4 1
) v ] ] ] ] “10...1\. " ' o " ¥ a A “ u " .(..v“ / "_. it
||||"||||“.|||“-||n“|||-.1mmmmm| 3 55 3 PN .ll|c"..olm“.-nll“-...ll—-.!.:...ﬂlnl._..—.ﬂ..t.dl! < .|||.-..|tm
H U U g [ g " ' ' " " " ' i ee . v )
' ] ' 1 ] 0 . i ' =] i i a " ] (oY ey o x ] ]
x i i Pl H A o MW [ I R S t—" I TR - SRR SR
8 ]
[=] o [=] o o S o o o o =
© ~ @ o - Es 2 @ o] = 5]

30
Sat 18 Dec 10

16:00 20:00 2200 2400

1200 1400 18:.00

10:00

0200 0400 06:.00 0800

00:00



Appendix A-6

L90 L10  =emmececeeess LOY

Leqg

Location: 1. 27 East Street, Macksville - Dudley Street Facade

Data shaded: Extraneous; Weekend; Rain

Report No. 00529 Version A

Sun 19 Dec 10

(dBA)

8
nnnnnnnnnnnnnnnnnnnnnnn = : - -—— - = - - - - - n - -
PRS- | umv\k R A A
i ' [ i [ Ly DI T e R e B o D o, | s S | S| R [
e e e e e = o e e =y 3 » p r s v r 1
' " ' ' " 1= -y vE ' ' o - ’ [ 1 1 ' ' ] ! ! s
IR S S S L L e W I, B S SO S e AIORS SRR SRS SO SO Y
".lii.- = bt .llluls.ﬂ.llrlll.. == !II-.l. s -..lli- & o = "||l|" lll" |||“ " " " " " "
[ . . H AR e ey " . 1 O A ] ] ) . ] ' [ " ' [
o e WEEET s R ST R ' e R S R t L BT T
' ' T e ' ¥ ¥ ' ' 1 ' i ' il ' 1 '
' ' : s a ' ' - L] ' ' ' ' ' ' ' i ' '
I | S A : 4 doosl o : S S SPNPIPN BPRpR | [ ! 0 A S I f—
- (B - " i " ¢ ' ¥ )
(] " b 1 m H ' [
[ 1 ' ' b ' H
o - - . e T
L . (] " H [ "
L) " } ! i ' '
(] ] 1y O p L (]
[ !-i..lqlll._.nll.n & lulnnu “.
L “ i " = 1 ]
ullllnu . ll-"lll.. ||||n|||l"-
[ ' 1 " o = o '
L] " | =] ] 1 v
oy i L. L Ep——.
| ] [} ] 1 []
. " : Nl 4 - i ]
- " el el S R
b : Vi =y
; TR
' .JA : H 1 Iy ." m ] '
-llllollllflll.ull.t!.'ﬂ. tlil.' e — o === = m e
Lin L " 0 L] b " 1 o ' » v
". v 1 ] v Lu.t. i el L ' - . "
-llnuolllluqlllu-n\hmﬁln\ﬂ-.lli -3- tl...—..lloAlll." ||||| "nlnn.nuu
b2 " " ] W= - ; oy ] '\ o ]
S " " .lﬂMlllﬂlal " ' (=1 v L)
o et | T o Sl ottt ot i R ——
EX = ' ' " ] J ' ¥ v N v B
! " * e -ﬁ...nltl.. i e - 3 5 '
[ + 1 - B . i A ' ' 1 X
[ e e . ¥ Ll Itdl!ldlllllll._ e c e ——np
[ " ¥ K e T ¥ v i B o ’ '
[} . L} " L) | v ' " i Ty [=] (=] ] 1
L Sy S, Sy e~y S bncdonms O - Lo T T S
[} in ) x . 5 =1 Wy 1 (] (=} v ]
. ] Ll " [} -l [N ) ) " D Ty pt ] ]
[ [ ") 1 b e 3] 3 1 1 '
"ui!l-lna'lla'ola.l!dﬂm- e e Eakleeklld
' v o " : ;
: : ' VoL .‘\ L " T o . !
"llll-llllu-lllu-.l.lvnilim.ir.uul o *lll.ﬁtl.!..“ M P
L] " ] Lot ) (] L) k] .- (] ]
' 1 " = - = T _L i ' H ¥ “ =] [ ]
! SEPRA s <X - mndafeldocadanay = = - ote = = e
' ) " " 8 - ' .MV ] " * N ' "
' ) " " " Jﬁ T bl * =] ¥ "
L 1 1 o : i =] J ]
e a.-il.........utw..tnwl.. megmegfyenmqeaad O ===
' . ' [t [ £l ' " y o ' N
L " " . P Bl = e A M " . o 4 o ) . .
B e S s elaaPlaaad 5 A N
A S e -, g F
H N2 S s ! o i 8 ] u .
S 1 lu_.-.-.l..l..l..n..u i b i ] & -
L) (] - Ll
. ] " “a . " I W e “y M= " "
- L — | 3 L}
e R S AT oK llu.ml -mlll.“ e e
i i ' " : v Bl T aman a3 " " o ' L) A
i [ Thoe S § o ' 1 ur . i 5 i ' e
..llll..||||1|l|t..-........i...vnloruulo..r.-. P SR = T
[ i s B =-=7 —r LI " N 1 " ]
B e S G b
-y ———— 1lun1llnﬂnlnﬂ|||1-nlh e e qeaad (=) T A
" " o ' " { by ) ' o S ' [l "
] . " ' i £ W i
L . LSS St L R Ill...lll.,s. [=} % m M i "
; 8 A &
[=} o o Q.. i o = o o =} o o o
@ ~ @ - =3 : @ '~ S o ~ @ . o <+ ®
- e '
, =

2200 2400

18:00 20:00

04:00 06:00 05:00 10:00 1200 1400 1600

02:00

00:00



e



