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1 INTRODUCTION

1.1 Background

Donaldson Coal Pty Ltd has commissioned SLR Consulting Australia Pty Ltd (SLR) to conduct
quarterly noise monitoring surveys for the Donaldson Coal Mine and Abel Coal Mine in accordance
with the Abel Mine Project Noise Monitoring Program, dated 27 May 2008.

1.2 Objectives of this Report

The objectives of the noise monitoring survey for this operating quarter were as follows:

* Measure the ambient noise levels at six focus receptor locations (potertially worst affected)
surrounding Donaldson Coal Mine and Abel Coal Mine.

» Qualify all sources of noise within each of the attended surveys, including estimated contribution
or maximum level of individual noise sources.

s  Assess the noise emissions of Donaldson Coal Mine and Abel Coal Mine with respect to the limits
contained in the Development Consent.

1.3 Acoustic Terminology

The following report uses specialist acoustic terminology. An explanation of common terms is
provided in Appendix A.

2 DEVELOPMENT CONSENT PROJECT APPROVAL

Development consent was obtained by Donaldson Coal Pty Ltd for the Donaldson Mine in October
1999 following a Commission of Inquiry. Development Consent number N97/00147 was issued by the
Minister for Urban Affairs pursuant to Section 101 of the Environmental Planning and Assessment Act

1979 (EP&A Act).

Project Approval (Application No. 05 0136) granted by the Minister of Planning was obtained by
Donaldson Coal Pty Ltd for Abel Coal Mine in 2007,

21 Donaldson Coal Mine Development Consent Conditions
The Development Consent nominates hours of operation and mine noise emission goals in the
Sections entitled “Operation of Development, Condition No. 3(1) and 3(2)", and “Noise and Vibrational

Naise Limits: Condition No. 18" as follows:

3.(1) Subject to (2) the approved hours of operation are as follows:

Works Period Hours
Construction, including construction of Monday to Friday 7amto 6 pm
any bunds Saturday 8amio 1 pm
Mining operations, including mining, )
haulage of waste to dumps and coal Monday to Friday 24 hours per day
. Saturday, Sunday 7amto 6 pm
processing
?éjj,'d Transportation and stockpiling of 7 days per week 24 hours per day
Rail loading of coal 7 days per week 7amto 10 pm
Maintenance of mobile and fixed plant 7 days per week 24 hours per day
Blasting, not involving clostire of John Monday to Saturday 7amio 5 pm

Renshaw Drive

SLR Consulting Australia Pty Ltd
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Blasting, involving closure of John

Renshaw Drive Monday to Safurday 10 amto 2 pm

Nofes: Restrictions on Public Holidays are the same as Sundays

(2) The Applicant shall submit a report to the Director-General’'s satisfaction demonstrating the
noise limits in Condition 15 can be met while rail loading of coal is ocotirring during the period
from 6 pm to 10 pm. If that report does not demanstrate that the noise limits can be met to the
Director-General's satisfaction, then the hours of operatfon for rafl loading of coal shall be
restricted to 7 am to 6 pm.”

15. Unless subject to a negoliated agreement in accordance with Condition 2.3, the Applicant shall
ensure that the noise emission from consiruction or mining operations, when measured or
computed at the boundary of any dwelling not owned by the applicant (or within 30 metres of
the dwelling, if the boundary is more than 30 metres from the dwelling), shall not exceed the
following noise limits:

LA10(15minute) Noise Limits (0BA)

Location - - -
Daytime Night-time
Beresfield area (residential) 45 35
Steggles Poultry Farm 50 40
Ebenezer Park Area 46 41
Black Hill Area 40 38
Buchanan and Louth Park Area 38 36
Ashftonfield Area 41 35
Thornton Area 48 40

Note: Daytime is 7 am to 10 pm Monday-Saturday, and 8 am to 10 pm Sundays and Public Holidays. Night-fime is
10 pmto 7 am Monday-Saturday, and 10 pm to 8 am Sundays and Public Holidays.

The noise limits apply for prevailing meteorological conditions (winds up to 3 m/s), except
under conditions of temperature inversions.”

Other Conditions of Consent relevant to noise are as follows:

18. The applicant shall survey and investigate noise reduction measures from plant and
equipment and set targets for noise reduction in each Annual Environmental Management
Report (AEMR), taking into consideration valid noise complaints received in the previous year.
The Report shall alsc include remedial measures.

19. The Applicant shall revise the Noise Management FPlan as necessary and provide an updated
Plan five years after commencement of mining to the Director-General, the independent noise
expert (Condition 48), EPA, Councils and the Community Consulftative Committee.

22 Abel Coal Mine — Project Approval
Approved Operations

The following operations are approved under the Abel Coal Mine Project Approval:
«  Extraction of up to 6.1 Mtpa of Run of Mine (ROM) coal from the Abel Underground Coal Mine.

» Transport coal to the existing Bloomfield Coal Handling and Preparation Plant by private haul
roads, or by coal conveyor, or by a combination of both methods.

s  QOperate the Bloomfield Coal Handling Processing Plant (CHPP) to process coal extracted from
the Abel Coal Mine and the Bloomfield and Donaldson Coal Mines.

SLR Consulting Australia Pty Ltd
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+ Transportation of product coal from the Bloomfield site by rail via the Blecomfield rail lecading
facility.

The Project Approval was modified in June 2010 (05_0136 MOD 1) allowing construction and
operation of a downcast ventilation fan. In May 2011 the Preoject Approval was modified again
(05 0136 MOD 2) to allow the construction and operation of an upcast ventilation fan (and associated
facilities). In December 2013 the Project Approval was further modified (05 0136 MOD3) to account
for the increase in coal extracted including the upgrade of the CHPP.

Consent Conditions

The relevant conditions relating to noise from the Abel Coal Mine approval are reproduced below.

Schedule 4
NOISE

Operational Noise Criteria

1. The Proponent shall ensure that the noise generated by the Project does not exceed the
criterfa in Table 4 at any residence on privately-owned fand.

Table 4: Operational Noise Criteria dB(A)

. . Day Evening Night
Location Receiver Area - - - -
LAeq{15min) LAeq(15min) LAeq(15min) LA1{1min)
. Lord Howe Drive,
Location | Ashionfield 36 36 36 45
Location K Catholic Diocese Land 37 37 37 45
. Kilshanny Avenue,
focation L Ashtonfield 40 40 40 47
All other Locations A other privately- - g 35 35 45
owned Residences
Noftes:

L] To inferpret the locations referred fo in Table 4, see plan in Appendix 3 (Appendix A).
. Noise generated by the project is to be measured in accordance with the relevant requirements, and
exemptions (including certain meteorological conditions), of the NSW Industrial Noise Policy .

These noise criteria do not apply If the Proponent has an Agreement with the relevant landowner fo generate higher noise
levels, and the proponent has advised the Department in writing of the terms of this agreement.

Construction Noise Criteria

1. The proponent shall ensure that the noise generated during the construction of the downcast
ventifation shaft as described in EA (MOD3) does not exceed the criteria in Table 5.

Table & Construction Noise Criteria dB(A)

) ) Day
Location Receiver
LAeq(15minute)
Location R 281 Lings Road, Buttai 50
Location S 189 Lings Road, Butiai 43
Noftes:

L] The criteria in Table 5 apply only whilst the downcast ventilation shaft is being constructed, and for a maximum
of 12 weeks from the commencement of construction.

L] To inferpret the locations referred fo in Table 5, see plan in Appendix 3 (attached to this report as Appendix A).

. Noise generated by the project is to be measured in accordance with the relevant requirements, and
exempiions (inciuding certain meteoroiogical condifions), of the NSW Industrial Noise Policy.

SLR Consulting Australia Pty Ltd

A1-9



DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW

Abel Underground Coal Mine Report No. 737/21
Donaldson Coal Pty Ltd Report Number Q69 630.01053
Donaldson and Abel Coal Mines 27 September 2018
Quarterly Noise Monitoring -v1.1
Quarter Ending March 2018 Page 8

However, these noise criteria do nof apply If the Proponent has an Agreement with the relevant landowner to generate higher
noise levels, and the proponent has advised the Department in writing of the terms of this agreement.

Rail Noise Criteria

1. The proponent shall ensure that the noise from rafl movements on the Bloomfield Rail Spur
does not exceed the limits in Table 6 at any residence on privately owned land.

Table 6: Rail Spur noise criteria dB (A)

Day Evening Night
LAeqg(pericd)

Location

All privately-owned fand 55 45 40

Cumulative Noise Criteria
1. The proponent shall implement all reasonable and feasible measures to ensure that the noise
generated by the prgject combined with noise generated by other mines does not exceed the
criteria in Table 7 at any residence on privately-owned land.

Table 7. Cumulfative noise criteria dB (A)

Day Evening Night
LAeq(period)

Location

All privately-owned fand 55 45 40

Notes: Cumuiative noise is to be measured in accordance with the relevant requirements, and exemptions (including
meteorological conditions), of the NSW Industrial Noise Policy. Appendix 4 sets ouf the metrological conditions
under which these criteria apply and the requirements for evaluating compliance with these criteria.

Operating Conditions

1. The proponent shall:

a.  Implement best management practise to minimise the construction, operational,
road and ralf noise of the project;

b. Operate an on-site ncise management system to ensure compliance with the
relevant conditions of this approval,

¢.  Minimise the noise impacts of the project during meteorological conditions under
which the noise limits in this consent do not apply (see Appendix 4);

d Only receive and/or dispatch locomatives and rolling stock either on or from the site
that are approved to operate on the NSW ralf network in accordance with the noise
Iimits in ARTC’s EPL (No. 3142);

e Carry out reguiar monitoring to determine whether the project is complying with the
noise criteria and other relevant conditions of approval, to the satisfaction of the
Director-General.

Noise Management Plan
2. The proponent shalfl prepare and implement a Noise Management Plan for the project to the
satisfaction of the Director-General. This plan must:

a.  Be prepared in consultation with the EPA, and be submitted to the Director-General
for approval within 6 months of the date of approval of MOD 3;

b.  Describe the measures that would be implemented to ensure compliance with the
noise criteria and operating conditions in this approval;

SLR Consulting Australia Pty Ltd
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c. Describe the proposed ncise management system in detail; and
d. Include a monitoring program that
. Uses attended monitoring to evaluate the compliance of the project against
the noise criteria in this approval,
+  Evaluates and reports on.
o The effectiveness of the on-site noise management system, and
o Compliance against the noise operating conditions; and
. Defines what constitutes a noise incident, and includes protocol for
identifying and notifying the Department and relevant stakeholders of any
nofse incidents.

Appendix 4
Noise Compliance Assessment
Applicable Meteorological Conditions

1. The noise criterfa in Tables 4 and 7 are to apply under all metrological conditions
except the following:
a.  During periods of rain or hail.
b.  Average wind speed at microphone height exceeds 5 m/s;
c. Wind speeds greater than 3 m/s measured at 10m above ground level, or
d Temperature inversion conditions greater than 3°C/100m.

Determination of metrological conditions

2 Except for wind speed at microphone height, the data to be used for determining
metrological conditions shall be that recorded by the meteorological station
located on the site.

Compliance monitoring
3. Aftended monitoring is to be used to evaluate compliance with the relevant
conditions of this approval.

4. Unless otherwise agreed with the director-general, this monitoring is to be carried
out in accordance with the relevant requirements for reviewing performance set
out in the NSW Industrial Noise Folicy (as amended from time to time), in
particular the requirements relating to:

a.  Monitoring locations for the collection of representative noise data;

b.  Metrological conditions during which coflection of nofse data is nat
appropriate;

c. Equipment used fo collect noise data, and conformity with Australian
Standards relevant to such equipment, and

d  Mcdification to noise data collected, including for the exclusion of
extraneous noise and/or penalties for modifving factors apart from
adjustments for duration.

Appendix 5

Statement of Commitments
3. Noise

3.1 Construction Activities

The following noise control measures will be implemented prior to commencement of
construction of the Abel Underground Mine or the upgrade of the Bloomfield CHPP.

SLR Consulting Australia Pty Ltd
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1. Maintain all machinery and equipment in working order;
a. No construction activittes at the Abel pit top will take place on Sundays or Fublic
Haolidays;
b, Where possible locate noisy site equipment behind siructures that act as barriers
or at the greatest distance from noise sensitive areas; and

c. Orienfate equipment so that noise emissions are directed away from nocise
sensitive areas.

3.2 Noise Control Measures

a.  The following noise control measures will be implemented prior to the mining of
coal from the Abel underground Mine.

i.  Orientation of the ventilation fans away from residential receivers and
angle the oulput parallel to the ground.

ii. The sound power level of the front end loader to be used near the portal
should not exceed 113 dBA and will be fitted with a noise sensitive
reversing alarm.

b.  The following noise control measures will be implemented prior to the Bloomfield
CHPP receiving any ROM coal from Able Underground Mine;

i. Noise mitigation works including partial enclosure and noise screening of
drives and conveyors of the Bloomfield CHPP to screen residences to the
north of the site.

3.2 Monitoring

The Company will implement a Noise Monitoring Frogram for the Abel Underground Mine and
the Bloomfield CHPP, tc the satisfaction of the Director-General. The Noise Monitoring
Pragram shall inciude a combination of real-time and stpplementary attended maonitoring
measures, and a noise monitoring protocol for evaluating compliance with the noise
environmental assessment. This plan will be integrated with the monitoring plans for the
Tasman, Donaldson and Bloomfield Mines to provide a single integrated Noise Maonitoring
Program for all 4 mines.

3.4 Continuous Improvement

The Company shall:

a.  Repart on these investigations and implementation of any new noise mitigation
measures on site in the AEMR, to the satisfaction of the Director General.

The operator of the Bloomfield CHPP shail:

b Investigate ways fo reduce the nofise generated by the Bloomfield CHPP,
including maximum noise levels which may result in sleep disturbance;

c. Implement all reasonable and feasible best practice noise mitigation measures on
the site: and

d. Report on these investigations and the implementation of any new noise
mitigation measures on sfte in the AEMR, to the satisfaction of the Director-
General.

SLR Consulting Australia Pty Ltd

A1-12



2018 ANNUAL REVIEW DONALDSON COAL PTY LTD

Report No. 737/21 Abel Underground Coal Mine
Donaldson Coal Pty Ltd Report Number Q69 630.01053
Donaldson and Abel Coal Mines 27 September 2018
Quarterly Noise Monitoring -vi
Quarter Ending March 2018 Page 11
3 NOISE MONITORING METHODOLOGY
3.1 General Requirements

The operational noise monitoring program was conducted with reference to Development Consent
N97/00147 (Donaldson Coal Mine), Project Approval 05 0136 (Abel Coal Mine), and in accordance
with SLR’s Report 630.01053.01300-R1 dated 12 August 2014 (Noise Management Flan Abel
Underground Mine) and AS 1055-1997 Acoustics - Description and Measurement of Environmental
Naise.

All acoustic instrumentation employed throughout the monitoring program has been designed to
comply with the requirements of IEC 61672.1-2004 Electroacoustics — Sound Level Meters —
Specifications and carries current NATA or manufacturer calibration certificates.

3.2 Monitoring Locations

Baseline and preceding operational quarterly surveys have been conducted at 11 locations
surrounding the Donaldson Mine and Abel Coal Mine sites. With the experience of these previous
surveys, it was decided to concentrate noise monitoring at six focus locations that represent the
potentially most noise affected areas from Dcnaldson Mine and Abel Coal Mine. The details of the
monitoring locations are contained within Table 1

It is relevant to note that Donaldson Open Cut Mine has ceased production and all major earthworks
on the site have been finalised. Therefore, compliance noise monitoring for the Donaldson Cpen Cut
Mine is no longer required.

Furthermore, Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no
operations onsite during the March noise monitoring period.

Table 1 Monitoring Locations

Noise Monitoring Location Description

D Black Hill School, Black Hill

F Lot 684 Black Hill Road, Black Hill
G 156 Buchannan Road, Buchannan
|
J
L

Lord Howe Drive, Ashtonfield

Parish Drive, Thornton

17 Kilshanny Ave, Ashtonfield

A map giving the approximate location of the noise monitoring sites is contained within Appendix B.
3.3 Unattended Continuous Noise Monitoring

An environmental noise legger was deployed for a minimum of seven days between 23 March 2018
and 3 April 2018 at each of the six nominated locations given in Table 1.

SLR Consulting Australia Pty Ltd
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All unattended monitoring equipment was programmed to continuously record statistical noise level
indices in 15 minute intervals including the LAmax, LA1, LA10, LAg0, LAgS, LAmin and LAeq. The
statistical noise exceedance levels (LAN) are the levels exceeded for N% of the 15 minute interval.
The Lago represents the level exceeded for 90% of the interval period and is referred to as the
average minimum or background noise level. The La1o is the level exceeded for 10% of the time and
is usually referred to as the average maximum noise level. The LAeq is the equivalent continuous
sound pressure level and represents the steady sound level which is equal in energy to the fluctuating
level over the interval period. The LAmax is the maximum noise level recorded over the interval.

Instrument calibration was conducted before and after each measurement survey, with the variation in
calibrated levels not exceeding 0.5 dBA.

3.4 Operator Attended Noise Monitoring

Operator attended surveys were conducted at each of the six monitoring locations during the daytime,
evening and night-time periods, to verify the unattended logging results and to determine the character
and contribution of ambient noise sources.

4 OPERATOR ATTENDED NOISE MONITORING
41 Results of Operator Attended Noise Monitoring

Operator attended noise measurements were conducted commencing during the evening on
Tuesday 27 March 2018 and completed during the day on Wednesday 28 March 2018. All operator
attended noise surveys were conducted using a Bruel & Kjser 2270 Type 1, integrating sound level
meter (s/n: 2679354).

All acoustic instrumentation employed throughout the monitoring programme has been designed to
comply with the requirements of AS IEC 616721 — 2004 Electroacoustics—Sound level meters —
Specifications, AS |EC 61672.2-2004, AS |EC 61672.3-2004 and carried current NATA or
manufacturer calibration certificates. Instrument calibration was checked before and after each
measurement survey, with the variation in calibrated levels not exceeding £0.5 dBA.

Results of the operator attended noise measurements are given in Table 2 to Table 8.

Ambient noise levels given in the tables include all noise sources such as traffic, insects, birds, and
mine cperations as well as any other industrial operations.

The tables provide the following information:

+  Monitoring location.

+ Date and start time.

+  Wind velocity (m/s) and Temperature (°C) at the measurement location.
s Typical maximum (LAmax) and contributed noise levels.

Mine contributions listed in the tables are from the Abel Coal Mine and are stated only when a
contribution could be quantified.

Mine noise at all monitoring locations was inaudible over the existing ambient noise levels.

SLR Consulting Australia Pty Ltd
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Table 2 Location D, Black Hill School, Black Hill
Period’ Date/Start Primary Noise Descriptor Description of Noise Emissions and
Time! (dBA re 20 pPa) Typical Maximum Noise Levels
Weather LA LA1 LAI0 LASO LAeg - mexdBA
max eq
Birdsong 56-62
o T 79 2 5 a7 53 Roadimafiodr7y
. nsects 32-
Day 26°C ) )
m/s Estimated Abel Mine Noise Contribution Abel Mine Inaudible
0/8 Cloud Cover Inaudible
Birdsong 53-64
fgfg?’zm 78 70 56 42 56 ?0?‘1 Zf;‘fﬁc 36-78
_ : rain
Evening ézlgq Insects 37-42
; A - . . ) )
6/8 Cloud Cover Estimated Abel Mine .N0|se Contribution Abel Mine Inaudible
Inaudible
Road traffic 41-57
27/03/2018 -
5530 57 50 a7 40 a5 Insects. 34-45 .
Night 19°C Abel Mine Inaudible
El:lglrgloud Cover Estimated Abel Mine Noise Contribution
Inaudible
Note 1: EPA periods used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to
6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to
8.00 am Sunday.
Table 3 Location F, Lot 684 Black Hill Road, Black Hill
Period’ Date/Start Primary Noise Descriptor Description of Noise Emissions and
Timef (dBA re 20 pPa) Typical Maximum Noise Levels
Weather LA LAl LAT0 LASO LAeg - dBA
max eq
58/03/2018 R_oad traffic 45-74
10:40 74 67 56 45 55 Birdsong 47
Day 26'°C Insects 35
A . .
Calm Estimated Abel Mine Noise Contribution bel Mine Inaudible
0/8 Cloud Cover Inaudible
Road traffic 50-67
27/03/2018 a5
18:53 67 61 54 41 50 !
Eveni 09°0 Birdsong 48
vening . .
Abel Mine Inaudible
1mfs SE Estimated Abel Mine Noise Contribution
6/8 Cloud Cover )
Inaudible
57/03/2018 Birdsong (plover) 49
Insectsffrogs 34-36
. 22:52 o4 % 48 3 45 Road traffic 36-64
Night J:Zﬁ Abel Mine Inaudible
3/8 Cloud Cover Estimated Abel Mine MNoise Contribution
Inaudible
Note 1:  EPA periods used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to

6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to

8.00 am Sunday.

SLR Consulting Australia Pty Ltd
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Table 4 Location G, 156 Buchannan Road, Buchannan
Period' Date/Start Primary Noise Descriptor Description of Noise Emissions and
Time/ (dBA re 20 pPa) Typical Maximum Noise Levels
Weather {LAmax - dBA)
LAmax LA1 LA10 LAS0 LAeq
Insects 51-52
28/03/2018 ;
11:44 58 53 51 44 50 Traffic 48
Day 2200 Birdsong 47-58
Other industry <35
1 mis W ; ; ; -
0/8 Cloud Cover Estimated Abelll;.fl;r:zir;gse Contribution Abel Mine Inaudible
Road traffic 40-54
%{gglzms 54 49 46 38 43 Insect_s/Frogs 31-37
Eveni 2 .OC Other industry 32-43
vening ] )
Abel Mine Inaudible
1 mis E Estimated Abel Mine Noise Contribution
4/8 Cloud Cover )
Inaudible
Road traffic 35-49
27/03/2018 R
350 49 47 A 32 3g  Insects31-34
Night .]B'OC Abel Mine Inaudible
:]l/g glljuli Cover Estimated Abel Mine Noise Contribution
Inaudible
Note 1: EPA pericds used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to
6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to
8.00 am Sunday.
Table 5 Location |, 49 Magnetic Drive, Ashtonfield
Period’ Date/Start Primary Noise Descriptor Description of Noise Emissions and
Time/ {dBA re 20 pPa) Typical Maximum Noise Levels
Weather (LAmax - dBA)
LAmax LA1 LA10 LAS0Q LAeq
Traffic 52-69
28/03/2018 )
12:35 73 67 60 43 56 Birdsong 52-73
Day 230 Insects 37
1 mis W - : - o Able Mine Inaudible
Estimated Abel Mine Noise Contribution
0/8 Cloud Cover .
Inaudible
Road traffic 62-66
27103/2018
50-48 66 61 48 39 47 Aeroplane 59
Evening 20-“’C Insects 32-36
v Duck 54
Calm - . - — ] )
A
718 Cloud Cover Estimated Abel NIlne.N0|se Contribution Able Mine Inaudible
Inaudible
58/03/2018 Night roadworks 43-57
00-48 57 53 50 44 47 Insects. 37-42 .
Night 18;’C Able Mine Inaudible
1misE
‘l/g](?loud Cover Estimated Abel Mine Noise Contribution
Inaudible
Note 1: EPA periods used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to

6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to
8.00 am Sunday.
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Table 6 Location J, Parish Drive, Thornton
Period’ Date/Start Primary Noise Descriptor Description of Noise Emissions and
Timef (dBA re 20 pPa) Typical Maximum Noise Levels
{LAmax - dBA)
Weather LAmax LAY LA10 LAS0 LAeq
Traffic 37-52
28/03/2018
1258 52 47 45 38 43 |n.590'f5 38-44
1 m/is WNW Estimated Abel Mine Noise Contribution € Mine Inaudile
0/8 Cloud Cover .
Inaudible
Traffic 41-53
27/03/2018
5138 64 52 51 41 47 Insects 38-_44
Eveni 20l°C Branch falling 64
emne Able Mine Inaudible
aim Estimated Abel Mine Noise Contribution
4/8 Cloud Cover )
Inaudible
Traffic 42-53
27/03/2018 -
5500 53 52 50 42 47 :‘;ecﬁ_ag |44 "
Night 19°C e Mine Inaudible
Cam Estimated Abel Mine Noise Contributi
3/8 Cloud Cover stimate el Mine Noise Contribution
Inaudible
Note 1: EPA periods used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to
6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to
8.00 am Sunday.
Table 7 Location L, 17 Killshanny Ave, Ashtonfield
Period’ Date/Start Primary Noise Descriptor Description of Noise Emissions and
Time/ (dBA re 20 pPa) Typical Maximum Noise Levels
Weather (LAmax - dBA)
LAmax LA1 LA10 LASO LAeq
Lawnmower 32-35
28/03/2018 73 68 52 3 53  Birdsong 38-47
12:13 .
5 Traffic 40-73
Day 22 N : S _ Residential noise 48-54
0/8 Cloud Cover Estimated Abel Mine .N0|se Contribution Able Mine Inaudible
Inaudible
Traffic 30-67
27/03/2018
5096 67 61 43 38 47 Insects 38-42
Eveni 51 ."C Residential noise 43-46
e e s EsE : — _ Able Mine Audible
6/8 Cloud Cover Estimated Abel Ml::ONmse Contribution CHPP Stockpile area 28-32
28/03/2018 Laffic 50
5027 60 45 44 38 42 ?;%nbﬂ*_‘m 45-48
Night :IIT°S: e Insects 41-43
ngéloud Cover Estimated AbeIIMin:.lt\)lloise Contribution Able Mine Inaudible
naudible
Note 1: EPA periods used for the INP are defined as Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to

SLR Consulting Australia Pty Ltd

6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to
8.00 am Sunday.
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42 Operator Attended Noise Monitoring Summary

4.21 Donaldson Mine

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been
finalised. Therefore, compliance neise monitoring for the Donaldson Open Cut Mine is no longer
required.

4.22 Abel Coal Mine

Abel mine was placed in Care & Maintenance on 2g" April 2016 and there was no operations onsite,
excluding that from the Bloomfield CHPF which operates under the Abel Coal Mine project consent
conditions.

The Bloomfield CHPP stockpile area was audible during the evening period. Noise generated by lecal
and distant traffic was a significant contributor to ambient noise levels at all monitored locations as
well as ‘natural’ noises such as birds and insects.

4.3 Compliance Assessment and Discussion of Results

4.31 Operations

Results of the operational compliance assessment are given in Table 8.

Table8 Compliance Noise Assessment — Operations

Location Estimated Abel Consent Compliance
LAeq(15minute) Contribution Conditions
LAeq(15minute)

Day Eve Night Day Eve Night Day Eve Night
D — Black Hill School, Inaudible at all times 3 35 35 Yes Yes Yes
Black Hill
F - Black Hill Road, Inaudible at all times 35 35 35 Yes Yes Yes
Black Hill
G — Buchanan Road, Inaudible at all times 35 35 35 Yes Yes Yes
Buchanan
| - Lord Howe Drive, Inaudible at all times 36 36 36 Yes Yes Yes
Ashtonfield
J — Parish Drive, Inaudible at all times 3 35 35 Yes Yes Yes
Thornton
L — Kilshanny Ave, Inaudible <30  Inaudible 40 40 40 Yes Yes Yes

Ashtonfield

Results presented in Table 8 indicate that compliance with the relevant consent conditions was
achieved at all noise monitoring locations during all periods.

SLR Consulting Australia Pty Ltd
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43.2 Sleep Disturbance
Results of the sleep disturbance compliance assessment are given in Table 8
Table 9 Compliance Noise Assessment — Sleep Disturbance
Location Estimated Abel Consent Conditions Compliance

LA1(1minute)
Contribution

LA1(1minute)

D — Black Hill School, Inaudible 45 Yes
Black Hill

F — Black Hill Road, Inaudible 45 Yes
Black Hill

G — Buchanan Road, Inaudible 45 Yes
Buchanan

| = Lord Howe Drive, Inaudible 45 Yes
Ashtonfield

J — Parish Drive, Inaudible 45 Yes
Thornton

L — Kilshanny Ave, Inaudible 47 Yes

Ashtonfield

Results presented in Table 9 indicate that compliance with the sleep disturbance consent conditions
was achieved at all noise monitcring locations during the night-time noise surveys.

SLR Consulting Australia Pty Ltd
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5 UNATTENDED CONTINUOUS NOISE MONITORING

51 Results of Unattended Continuous Noise Monitoring

Unattended continuous noise monitoring was conducted between 23 March 2018 and 3 April 2018 at
each of the six monitoring locations given in Table 10.

Table 10 Noise Logger and Noise Monitoring Locations

Location Noise Logger Serial Number Date of Logging

D — Black Hill School, Black Hill

ARL EL- 316 16-203-505

23/03/2018-03/04/2018

F — Black Hill Road, Black Hill

ARL EL- 316 16-004-038

23/03/2018-03/04/2018

G — Buchanan Road, Buchanan

ARL EL- 316 16-306-039

23/03/2018-03/04/2018

| — Magnetic Drive, Ashtonfield

ARL EL- 316 16-203-528

23/03/2018-03/04/2018

L — Kilshanny Ave, Kilshanny

ARL EL- 316 16-203-525

23/03/2018-03/04/2018

J — Parish Drive, Thornton

SVAN 957 - 20665

23/03/2018-03/04/2018

The unattended ambient noise logger data from each monitoring location are presented graphically on
a daily basis and are attached as AppendixC. A summary of the results of the unattended
continuous noise monitoring is given in Table 11.

The ambient noise level data quantifies the overall noise level at a given location independent of its
source or character.

The measured ambient noise levels were divided into three periods representing day, evening and
night as designated in the NSW Noise Policy for Industry (NPfI).

Precautions were taken to minimise influences from extraneous noise sources (eg optimum placement
of the loggers away from creeks, trees, houses, etc), however, not all these sources or their effects
can be eliminated. This is particularly the case during the warmer times of year when noise from
insects, frogs, birds and other animals can become quite prevalent.

Weather data for the subject area during the noise monitoring period was provided by Bloomfield
Colliery. Noise data during periods of any rainfall and/or wind speeds in excess of 5m/s

(approximately 8 knots) were discarded in accordance with INP weather affected data exclusion
methodology.

SLR Consulting Australia Pty Ltd
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Table11  Unattended Continuous Noise Monitoring Ambient Noise Levels (dBA Re 20 pPa)

Primary Noise Descriptor (dBA re 20 yPa)

Location Period
LA1 LA10 LAJ0 LAeq

D Daytime 66 55 36 55
Black Hill School, Black Evening 671 48 40 51
Hill

Night 45 44 38 48
F Daytime 68 57 44 58
Lot 684 Black Hill Road, Evening 63 54 39 53
Black Hill -

Night 59 51 35 52
G Daytime 51 48 39 47
156 Buchanan Road, Evening 48 45 36 44
Buchanan

Night 45 41 33 42
| Daytime 68 58 40 57
49 Magnetic Drive, -
Ashtonfield Evening 57 51 39 58

Night 53 51 42 59
L Daytime 60 48 31 55
17 Kilshanny Ave, Evening 58 48 34 50
Ashtonfield -

Night 56 53 39 53
J Daytime 50 45 37 46
220 Parish Drive, Thornton  Eyening 48 44 38 61

Night 45 41 30 42

Note 1: Periods are as detailed in the NPfl and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00
pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to 8.00
am Sunday.

5.2 Long term Unattended Continuous Monitoring Summary for Donaldson Mine and
Abel Coal Mine

5.21 Ambient LA90 Noise Levels
The long term ambient LAgo noise levels collected from each monitoring location are presented

graphically in Figure 1, Figure 2, and Figure 3 for the daytime, evening and night-time periods
respectively.
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5.21.1 Baseline

The summary of results in Table 12 shows the ambient LAgo noise levels recorded for the the current
monitoring period compared to the levels recorded during the baseline monitoring process (ie. prior to
commencement of mining operation at Donaldsen).

Table 12 LA90 Results Comparison — Baseline

Monitoring Period’ Long term Night-time LA90 Noise Levels Difference dB?®
Location Baseline March 2018
D Day N/A? 40 N/A?
Black Hill School, Evening  N/A’ 42 N/A2
Black Hill 5 2
Night N/A 36 N/A
F Day 39 44 5
Lot 684 Black Hill Evening 35 39 4
Road, Black Hill
Night 31 35 4
G Day N/A? 39 N/A?
156 Buchanan Evening N/AZ 36 N/AZ
Road, Buchanan 3 3
Night N/A 33 N/A
| Day 48 40 -8
49 Magnetic Drive, -
Ashtonfield Evening 33 29 °
Night 41 42 1
L Day N/A? 31 N/A?
17 Kilshanny Ave, Evening N/AZ 34 N2
Ashtonfield 3 3
Night N/A 39 N/A
J Day 39 37 -2
220 Parish Drive, Evening 44 38 -6
Thornton -
Night 40 30 -10

Note 1: Periods are as detailed the NPfl and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to 8.00 am
Sunday.

Note 2: No data was available during baseline measurements, no comparisons can be made
Note 3: Rounded to the nearest whole dB.

SLR Consulting Australia Pty Ltd
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52.1.2 Previous Quarter

Table 13 presents the ambient LA90 noise levels recorded for the current monitoring period compared
to those measured in the previous menitoring period.

Table 13 LA90 Results Comparison — Previous Quarter

Monitoring Period’ Long term Night-time LA90 Noise Levels Difference dB?
Location December 2017  March 2018
D Day 40 36 -5
Black Hill School, Evening 42 40 -2
Black Hill

Night 36 38 2
F Day N/A® 44 N7A®
Lot 684 Black Hill Evening  N/A® 39 N/A°
Road, Black Hill 3 3

Night N/A 35 N/A
G Day 67 ag -28*
156 Buchanan Evening 37 36 -1
Road, Buchanan -

Night 32 33 1
| Day 50 40 -10
49 Magnetic Drive, -
Ashtonfield Evening 38 S 2

Night 34 42 8
L Day 43 31 -12
17 Kilshanny Ave, Evening 37 a4 -4
Ashtonfield

Night 30 39 9
J Day 48 37 -12
220 Parish Drive, Evening 39 38 -2
Thornton

Night 32 30 -2

Note 1: 1. Periods are as detailed in the Industrial Noise Policy (INP) and are Daytime - 7.00 am to 6.00 pm Monday to
Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to
Saturday, 10.00 pm to 8.00 am Sunday.

Nete 2:  Rounded to the nearest whole dB

Note 3: Due to a noise logger error no results are available for Location F in December 2017.
Note 4: Large difference due to significant insect noise during December 2017

A1-26
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5.21.3 Coinciding Period Last Year

Table 14 presents the ambient LAs0 noise levels recorded for the current monitoring period compared
to those measured during the coinciding monitoring period last year.

Table 14 LAS0 Results Comparison — Coinciding Period Last Year

Monitoring Period’ Long term Night-time LA90 Noise Levels Difference dB*
Location March 2017 March 2018
D Day 37 36 -1
Black Hill SChOO|, Evening 39 40 1
Black Hill

Night 43 38 -5
F Day 45 44 -1
Lot 684 Black Hill Evening 37 39
Road, Black Hill

Night 35 35
G Day 41 39 -2
156 Buchanan Evening 39 36 -4
Road, Buchanan -

Night 38 33 -4
| Day 42 40 2
49 Magnetic Drive, .
Ashtonfield Evening 39 39

Night 39 42
L Day 34 31 -4
17 Kilshanny Ave, Evening 37 34 A
Ashtonfield

Night 42 39 -3
J Day 43 37 -6
220 Parish Drive, Evening 38 38 0
Thornton

Night 33 30 -4

Note 1: Periods are as detailed in the Industrial Noise Policy (INP) and are Daytime - 7.00 am to 6.00 pm Monday to
Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to
Saturday, 10.00 pm to 8.00 am Sunday.

Note 2: Roundedtothe nearest whole dB.

522 Ambient LA10 Noise Comparison

The long term ambient La10 noise levels collected from each monitoring location are presented
graphically in Figure 4, Figure5 and Figure & for the daytime, evening and night-time pericds
respectively.

SLR Consulting Australia Pty Ltd
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5.2.2.1 Baseline

Table 15 presents the ambient La10 noise levels recorded for the current monitoring period compared
to the levels recorded during the baseline monitoring period.

Table 15 LA10 Results Comparison — Baseline

Monitoring Period’ Long term Night-time LA10 Noise Levels Difference dB®
Location Baseline March 2018
D Day N/AZ 55 N/A?
Black Hill School, Evening  N/A? 48 N/A?
Black Hill > 2
Night N/A 44 N/A
F Day 51 57
Lot 684 Black Hill Evening 49 54
Road, Black Hill
Night 48 51
G Day N/AZ 48 N/A?
156 Buchanan Evening  N/AZ 45 N/AZ
Road, Buchanan 3 3
Night N/A 41 N/A
| Day 50 58 8
49 Magnetic Drive, .
Ashtonfield Evening 53 > 2
Night 47 51 4
L Day N/AZ 48 N/A?
17 Kilshanny Ave, Evening  N/A? 48 N/A?
Ashtonfield 3 3
Night N/A 53 N/A
J Day 51 45 -6
220 Parish Drive, Evening 49 44 -
Thornton
Night 48 41 -7

Note 1. Periods are as detailed in the Industrial Noise Policy (INP) and are Daytime - 7.00 am to 6.00 pm Monday to
Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to
Saturday, 10.00 pm to 8.00 am Sunday.

Note 2:  No data was available during baseline measurements, no comparisons can be made.
Nete 3:  Rounded to the nearest whole dB
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52.2.2 Previous Quarter

Table 16 presents the ambient La1o noise levels recorded for the current monitoring period compared
to those measured during the previous monitoring period.

Table 16 LA10 Results Comparison — Previous Quarter

Monit_oring Period’ Long term Night-time LA10 Noise Levels Difference dB?
Location December2017  March 2018
D Day 57 55 -3
Black Hill School, Evening 58 48 -10
Black Hill

Night 46 44 -3
F Day N/A® 57 N/A®
Lot 684 Black Hill Evening  N/A® 54 N/A®
Road, Black Hill 3 7

Night N/A 51 N/A
G Day 76 48 28"
156 Buchanan Evening 71 45 26"
Road, Buchanan

Night 41 41 -1
I Day 64 58 6
49 Magnetic Drive, -
Ashtonfield Evening 52 > !

Night 46 51 5
L Day 52 48 -4
17 Kilshanny Ave, Evening 48 48 0
Ashtonfield

Night 42 53 11
J Day 59 45 -14
220 Parish Drive, Evening 52 44 -8
Thornton

Night 42 41 -1

Note 1: Periods are as detailed in the Industrial Noise Policy (INP) and are Daytime - 7.00 am to 6.00 pm Monday to
Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to
Saturday, 10.00 pm to 8.00 am Sunday.

Note 2: Rounded to the nearest whole dB
Note 3: Due to a noise logger error no results are available for Location F.
Note 4. Large difference due to significant insect noise during December 2017
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5.2.2.3 Coinciding Period Last Year

Table 17 presents the ambient La1o noise levels recorded for the current monitoring period compared
to those measured during the coinciding monitoring peried last year.

Table 17 LA10 Results Comparison — Coinciding Period Last Year

Monitoring Period’ Long term Night-time LA10 Noise Levels Difference dB?
Location March 2017 March 2018
D Day 54 55 0
Black Hill School, Evening 51 48 -
Black Hill

Night 48 44 -4
F Day 58 57 -1
Lot 684 Black Hill Evening 54 54 -1
Road, Black Hill

Night 51 51 0
G Day 49 48 -2
156 Buchanan Evening 46 45 -2
Road, Buchanan

Night 45 41 -4
| Day 56 58 2
49 Magnetic Drive, .
Ashtonfield Evening 50 > 2

Night 51 51 0
L Day 50 48 -2
17 Kilshanny Ave, Evening 50 48 -2
Ashtonfield

Night 61 53 -8
J Day 54 45 -9
220 Parish Drive, Evening 47 44 -3
Thornton

Night 45 41 -4

Note1 : Periods are as detailed in the Industrial Noise Policy (INP) and are Daytime - 7.00 am to 6.00 pm Monday to
Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to
Saturday, 10.00 pm to 8.00 am Sunday.

Note 2:  Rounded to the nearest whole dB
Nete 3:  Due to a noise logger error no results are available for Location F.
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53 Rail Noise Impact

No rail movements occurred during the 23 March 2018 to 3 April 2018 noise monitoring period at
Lecation J. As such rail noise levels from the Bloomfield Rail Spur were in compliance with the Abel
Mine Project Approval during the noise monitoring period.

6 CONCLUSION

SLR was engaged by Donaldson Coal Pty Ltd to conduct gquarterly noise monitoring surveys for
Donaldson Coal Mine and Abel Coal Mine in accordance with the Abel Coal Mine Noise Monitoring
Program, dated 27 May 2007.

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been
finalised. Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer
required.

The results of the operator-attended noise measurements conducted at six focus locations
surrounding the mine site are included in Table 2o Table 7.

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite,
excluding that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent
conditions.

Abel portal operations were not observed to be audible at any locations during the monitoring period.
Contributed noise levels from Abel Mine did not exceed noise emission goals (including night-time
sleep arcusal criteria) and compliance with the Abel Mine Project Approval was indicated at all
locations.

A comparison of ambient La1o and Lago noise levels recorded during the current monitoring period
{March 2018}, the baseline monitoring period, the last monitering period (December 2017), and the
coinciding monitoring period from last year (March 2017) has been conducted.

No rail movements occurred during the 23 March 2018 to 3 April 2018 noise monitoring period at
Location J. As such rail noise levels from the Bloomfield Rail Spur were in compliance with the Abel
Mine Project Approval during the noise monitoring period.

SLR Consulting Australia Pty Ltd

A1-34



2018 ANNUAL REVIEW

Report No. 737/21

DONALDSON COAL PTY LTD
Abel Underground Coal Mine

Appendix A
Acoustic Terminology

Repaort Q68 630.01053
Page 10of 2

1 Sound Level or Noise Level

The terms “sound” and “noise” are almost interchangeable, except
that in common usage *nois¢” is often used to refer to unwanted
sotnd,

Sound {or noise) consists of minute Quctuations in atmospheric
pressure capable of evoking the sense of hearing. The human ear
responds to changes in sound pressure over a very wide range. The
loudest sound pressure to which the human car responds is ten
million times greater than the softest. The decibel (abbreviated as
dB) scale reduces this ratie 1o a more manageable size by the use of
logarithms.

The symbols SPL, L or Le are commonly used to represent Sound
Pressure Level.  The symbol La represents A-weighted Sound
Pressure Level.  The standard reference unit for Sound Pressure
Levels expressed in deeibels is 2E-5 Pa.

2 “A” Weighted Sound Pressure Level

The overall level of a sound is usually expressed in terms of dBA.
which is measured using a sound level meter with an * A-weighting”
filtker, This is an electronic filter having a frequency response
corresponding approximately to that of human hearing.

People’s hearing is most sensitive to sounds at mid frequencies
(500 Hz to 4000 Hz), and less sensitive at lower and higher
frequencies. Thus, the level of a sound in dBA is a good measure of
the loudness of that sound. Different sources having the same dBA
level generally sound about equally loud,

A change of 1 dBA or 2 dBA in the level of a sound is difTicult for
most people to detect, whilst a 3 dBA to 5 dBA change corresponds
to a small but noticeable change in londness. A 10 dBA change
cerresponds Lo an approximate doubling or halving in leudness, The
table below lists examples of typical noise levels

Sound

Subjective
Pressure Typical Source Evallual jan
Level (dBA)
130 Threshold of pain Irfalerable
120 Heavy rock concert e e
110 Grinding on steel Exiramel s oty
100 Loud carhemat 3m
\';U Construchion site with pneumatic Very noisy
b hammenng
B0 Kerbgide of busy sreet Loud
n Loud rado o television =
B0 Departmani store
=0 General Office Modimth:to quet
4 inside private affice - @ "
a0 Insise bedroom Ouit o vary gl
20 Unoccupted recording shudio Almost slent

Other weightings (eg B, T and I) are less commonly used than A-
weighting,  Sound Levels measured without any weighting are
referred to as“linear”, and the units are expressed as dB(Z) or dB.

3 Sound Power Level

The Sound Power of a source is the rate at which it emits acoustic
energy.  As with Sound Pressure Levels, Sound Power Levels are
expressed in decibel units (dB or dBA), but may be identified by the
symbols SWL or LW, or by the reference unit 1E-12 W,

The relationship between Sound Power and Sound Pressure may be
likened to an electric radiator, which is characterised by a power
rating, bul has an efTect on the surrounding environmenl thal can be
measured in terms of a different parameter, temperature.

4 Statistical Noise Levels

Sounds that vary in level over time, such as road traffic neise and
most community noise, are commonly described in terms of the
statistical exceedance levels Lax, where Lax is the A-weighted
sound pressure level exceeded for Mo of a given measurement
period, For example, the Lao is the noise level exceeded for 1% of
the time, Lato the noise exceeded for 10% of the time, and =o on.

The following figure presents a hypothetical 15 minute noise survey,
illustrating various commaon statistical indices of interest.

55 7

50

45

Sound Pressure Level (dBA)

05:00 10:00
Monitoring or Survey Period (minutes)

Of particular relevance, are:

Lai The noise level exceeded for 1% of the 1 5 minute interval.

Law The noise level exceed for 10% of the 15 minute mterval,
This is commonly referred to as the average maximum
noise level.

Las The noise level exceeded for 90% of the sample period.
This noise level is deseribed as the average minimum
background sound level (in the absence of the source
under consideration), or simply the background level.

L iy The A-weighted equivalent noise level (basically the
average neise level). It is defined as the steady sound
level that contains the same amount of acoustical energy
as the coresponding ime-varying sound.

When dealing with numerous days of statistical noise data, it is
somelimes necessary Lo define the typical noise levels al a given
maonitoring location for a particular time of day. A standardised
method is available for determining these representative levels,

This method produces a level representing the “repeatable minimum™
Laso noise level over the daytime and night-time measurement
periods, as required by the EPA. In addition the method produces
mean or “average” levels representative of the other descriptors
(Laeg, Laio, etc).

5 Tonality

Tonal noeise conlains one or more prominent tones (ie distine
frequency components), and is normally regarded as more offensive
than "broad band™ noise.

6 Impulsiveness

An impulsive noise is characterised by one or more short sharp peaks
in the time domain, such as oceurs during hammering,
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7 Frequency Analysis

Frequency analysis is the process used to examine the tones (or
frequency components) which make up the overall noise or
vibralion signal. This analysis was traditionally camied out using
analogue electronic filters, but is now nomally carried out using
Fast Fourier Transform (FFT} analysers.

The wnits for frequency are Hertz (Hz), which represent the
number of cycles per second.

Frequency analysis can be in;

. Octave bands (where the centre frequency and width of each
band is double the previous band)

. 1/3 octave bands (3 bands in each octave band)

. Narrow band (where the spectrum is divided into 400 or
more bands of equal width)

The following figure shows a 1/3 octave band frequency analysis
where the noise is dominated by the 200 Hz band. Note that the
indicated level of cach individual band is less than the overall
level, which is the logarithmic sum of the bands.

1]

23

NN

@

Sound Pressure Level [dEA])
= p

£
=]
L

EiE — -
W o o o Wwe o oo a8 G0
SERRSSEEREREBERE

1/3 Octave Band Centre Frequency (Hz)

8 Vibration

Vibration may be defined as cyclic or transient motien. This
maotion can be measured in terms of its displacement, velocity or
acceleration. Most assessments of human response to vibration or
the risk of damage to buildings use measurements of vibration
velocity. These may be expressed in terms of “peak™ velocity or
s veloeity,

The former is the maximum instantaneous velocity, without any
averaging, and is sometimes referred to as “peak particle velocity”,
ar PPY. The latter incorporates “root mean squared™ averaging
over some defined time period.

Vibration measurements may be carried out in a single axis or
alternatively  as  Iriaxial - measuranents, Where  triaxial
measurements are used, the axes are commoenly designated vertical,
longitudinal {aligned toward the source) and transverse.

The common units for velocity are millimetres per second
{mm/s). As with noise, decibel units can also be used, in which
case the reference level should always be stated. A vibration
level W, expressed in mm/s can be converted to decibels by the
formula 20 log (V/Ve), where Vo is the reference level (1E-6
mm/sk. Care is required in this regard, as other referance levels
are used by some organizations.

Tl

9 Human Perception of Vibration

People are able to “feel” vibration at levels lower than those
required to cause even superficial damage to the most susceptible
classes of building (even theugh they may not be disturbed by the
motion).  An individual's perception of motion or response o
vibration depends very strongly on previous experience and
expectations, and on othe connolations associaled wilh the
perceived source of the vibration. For example, the vibration that
a person responds o as “normal” in a car, bus or train is
considerably higher than what is perceived as “nomal” in a shop,
office or dwelling.

10 Over-Pressure

The term “over-pressure” is used to deseribe the air pressure
pulse emitted during blasting or similar events. The peak level
of an event is normally measured using a microphone in the
same manner as linear noise (ie unweighted), al requencies both
in and below the audible range.

11 Regenerated Noise

Noise that propagates through a structure as vibration and is
radiated by vibrating wall and floor surfaces is termed “regenerated
noise”, “structure-bome noise”, or somelimes  “ground-bome
noise”. Regenerated noise originates as vibration and propagates
between the source and receiver through the ground andfor building
structural elements, rather than through the air.

Typical sources of regenerated noise include tmnelling works,
underground railways, excavation plant (eg rockbreakers), and
building services plant (ee fans. compressers and generators),

The following figure presents the various paths by which vibration
and regenerated noise may be transmitted between a source and
receiver for construction activitics occurring within a tunnel.

e Lwarioner

L IERATION
T RAASATON b

The term “regenerated noise” is also used to describe other types
of noise that are emitted from the primary source as a different
form of energy, Cne example would be a fan with a silencer,
where the fan is the energy sowrce and primary noise source.
The silencer may cffectively reduce the fan noise, but some
additional neise may be created by the aerodynamic effect of the
silencer in the airstream.  This “secondary” noise may be
referred to as regenerated noise,
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Statistical Ambient Noise Levels
Location D - Friday, 23 March 2018
Dutside Meter's Operating Range Excluded Data L1 —— 10
—a— 190 Leg =  Relative Hurmidity = Rain == 0.5mm
-+ - Mean Wind Speed (1.5m) ® Temp
105 — — - 30
100 - 25
55 20
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85 10
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Statistical Ambient Noise Levels
Location D - Saturday, 24 March 2018

Outside Metar's Operating Range Exciuded Data L1 ——L10
—a— L9 Leq x  Relative Humidty —  Rain == 0.5mm
= =4 = Mean Wind Speed {1.5m) x Temp
105
100
9%
9%
a5
z w 177====‘n:kasﬂEEhE—?-.EEZ-:-.':Enia:ssELNExEE.iz"sh-ﬂﬁab""EﬁE‘E‘-"i“!-hhs:E-!‘t"liﬁﬁﬂfﬁéﬁl g
— 75 T e - s e e o e wie [
=z b {,)? is
$ . 70 A\ £ 3
i e 32
iR i
§ g & 53 2
£% = 2033
= =
c& 8
2° 50 25
L]
45 -30
40 -35
i -40
0 -45
2% =50
20 -E5
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Statistical Ambient Noise Levels
Location D - Sunday, 25 March 2018
Outside Meter's Operating Range Excluded Data L1 —— L10
—h—L8C Leg = Relative Humidty = Rain = 0.5mm
-—+- Mean Wind Speed (1.5m) ®*  Temp
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%5 20
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Statistical Ambient Noise Levels
Location D - Monday, 26 March 2018
Qutside Meters Operating Range Exciuded Data L1 —+—L10
—a— L9 Leq x  Relative Humidity = Rain >= 0.5mm
= =4 = Mean Wind Speed (1.5m) x  Temp
105 ] o
2 25
20
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Statistical Ambient Noise Levels
Location D - Tuesday, 27 March 2018
Dutside Meter's Operating Range Excluded Data L1 —— 10
—a—L&C Leg = Relative Humiddty = [Rain >= 0.5mm
-+ - Mean Wind Speed (1.5m) x  Temp
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100 -
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Statistical Ambient Noise Levels
Location D - Wednesday, 28 March 2018
Outside Metar's Operating Range Exciuded Data L1 ——L10
—a— 80 Leq x  Relative Humidty = Rain >=05mm
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Statistical Ambient Noise Levels
Location D - Thursday, 29 March 2018
Outside Meter's Operating Range Excluded Data L1 —— L10
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Statistical Ambient Noise Levels
Location D - Friday, 30 March 2018
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Statistical Ambient Noise Levels
Location D - Saturday, 31 March 2018
Dutside Meter's Operating Range Excluded Data L1 —— 10
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Statistical Ambient Noise Levels
Location D - Sunday, 1 April 2018
Outside Metar's Operating Range Exciuded Data L1 ——L10
—a— 190 Leq x  Relative Humidity = Rain >= 0.5mm
= =4 = Mean Wind Speed {1.5m) x Temp
108 b 0
” M ‘\M -
% 20
% Sl 15
8 = e 10
x
.ﬁ. 0 ,-__M_EEiiﬁ;:nnznt;:mm;;ifﬁﬂiEﬂ}!ltk:l'x’iﬁ;;lelh!ﬂum‘!'ﬁ;i'!.lI“lghﬁéaﬂﬂﬂ'—_'!a.j T s
gz _— " = ’ s
5 70 5 3
i 32
E BS 10 e
£5 e%
§ 5 60 -153_5_
£% = 2033
2 5%
- % 25
w
a5 30
40 ¥ -35
35 -40
30 45
5 50
20 55
00:00 02:00 04:00 05:00 08:00 10:00 12:00 14,00 16:00 18:00 20:00 2:00 00:00

Time of Day [End of Sample Interval)

SLR Consulting Australia Pty Ltd

A1-42



2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Appendix C

Statistical Ambient Noise Levels

Report Q69 630.01053
Page 6 of 36
Statistical Ambient Noise Levels
Location D - Monday, 2 April 2018
Outside Meter's Operating Range Excluded Data L1 —— L10
—h—L8C Leg = Relative Humidty = Rain = 0.5mm
-—+- Mean Wind Speed (1.5m) ®*  Temp
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Statistical Ambient Noise Levels
Location D - Tuesday, 3 April 2018
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Statistical Ambient Noise Levels
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1 Introduction

1.1 Background

Donaldson Coal Pty Ltd has commissioned SLR Consulting Australia Pty Ltd {SLR) to conduct quarterly noise
monitoring surveys for the Donaldson Coal Mine and Abel Coal Mine during the June 2018 quarter in
accordance with the Abel Mine Project Noise Monitoring Program, dated 12 August 2014.

1.2  Objectives of this Report

The objectives of the noise monitoring survey for this operating quarter were as follows:

¢  Measure the ambient noise levels at six focus receptor locations (potentially worst affected)
surrounding Donaldson Coal Mine and Abel Coal Mine.

e Qualify all sources of noise within each of the attended surveys, including estimated contribution or
maximum level of individual noise sources.

e  Assess the noise emissions of Donaldson Coal Mine and Abel Coal Mine with respect to the limits
contained in the Development Consent.

1.3  Acoustic Terminology
The following report uses specialist acoustic terminology. An. explanation of common terms is provided in

Appendix A.

2 Development Consent Project Approval

Development consent was obtained by Donaldson Coal Pty Ltd for the Donaldson Mine in October 1999
following a Commission of Inquiry. Development Consent number N97/00147 was issued by the Minister for
Urban Affairs pursuant to Section 101 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

Project Approval (Application No. 05_0136) granted by the Minister of Planning was obtained by Donaldson
Coal Pty Ltd for Abel Coal Mine in 2007.
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2.1  Donaldson Coal Mine Development Consent Conditions

The Development Consent nominates hours of operation and mine noise emission goals in the Sections
entitled “Operation of Development, Condition No. 3(1) and 3(2)”, and “Noise and Vibrational Noise Limits:

Condition No. 15” as follows:

3.(1}) Subject to (2) the approved hours of operation are as follows:

Works Period Hours
Construction, including construction Monday to Friday Zamto & pm
of any bunds Saturday 8amtol pm
Mining operations, including mining, )
haulage of waste to dumps and coal Monday to Friday 24 hours per day
g i P Saturday, Sunday Zamto 8 pm
processing
Road Transportation and stockpilin
P pHing 7 days per week 24 hours per day
of coal
Rail loading of coal 7 days per week Zam to 10 pm
Maintenance of mobile and fixed
f f 7 days per.week 24 hours per day
plant
Blasting, not involving closure of John
g i g f Maeonday ta Saturday Zamto5pm
Renshaw Drive
Blasting, invalving closure of John
9% i g f Monday to Saturday i0amto 2 pm
Renshaw Drive
Notes: Restrictions on Public Holidays are the some as Sundays
(2) The Applicant shall submit a report to the Director-General’s satisfaction demonstrating the noise

limits in Condition 15 can be met while rail loading of coal is occurring during the period from 6 pm to
10 pm. If that report does not demaonstrate that the noise limits can be met to the Director-General’s
satisfaction, then the hours of operation for rail loading of coal shall be restricted to 7 am to 6 pm.”
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15. Unless subject to a negotiated agreement in accordance with Condition 23, the Applicant shall ensure
that the noise emission from construction or mining operations, when measured or computed at the
boundary of any dwelling not owned by the applicant (or within 30 metres of the dwelling, if the
boundary is more than 30 metres from the dwelling), shall not exceed the following noise limits:

Beresfield area {residential} 45 35
Steggles Poultry Farm 50 40
Ebenezer Park Area 46 41
Black Hill Area 40 38
Buchanan and Louth Park Area 38 36
Ashtonfield Area 41 35
Thornton Area 48 40
Nate: Daoytime is 7 am ta 10 pm Monday-Saturday, ond 8 am to 10 pm Sundoys and Public Holidays. Night-time is 10 gm to 7 om Monday-

Saturday, and 10 pm to 8 am Sundays and Public Holidays.

The noise limits apply for prevailing meteorological conditions (winds up to 3 m/s), except under
conditions of temperature inversions.”

Other Conditions of Consent relevant to noise are as follows:

18. The applicant shall survey and investigate noise reduction measures from plant and equipment and set
targets for noise reduction in each Annual Environmental Management Report (AEMR), taking into
consideration valid noise complaints received in the previous year.. The Report shall also include
remedial measures.

i9. The Applicant shali revise the Noise Management Plan as necessary and provide an updated Plan five
years after commencement of mining to the Director-General, the independent noise expert (Condition
48), EPA, Councils and the Community Consultative Committee.

2.2 “Abel Coal Mine'= Project Approval

Approved Operations

The following operations are approved under the Abel Coal Mine Project Approval:
e  Extraction of up to 6.1 Mtpa of Run of Mine (ROM) coal from the Abel Underground Coal Mine.

¢ Transport coal to the existing Bloomfield Coal Handling and Preparation Plant by private haul roads,
or by coal conveyor, or by a combination of both methods.

o  Operate the Bloomfield Coal Handling Processing Plant (CHPP) to process coal extracted from the
Abel Coal Mine and the Bloomfield and Donaldson Coal Mines.

¢  Transportation of product coal from the Bloomfield site by rail via the Bloomfield rail loading facility.
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The Project Approval was modified in June 2010 (05_0136 MOD 1) allowing construction and operation of a
downcast ventilation fan. In May 2011 the Project Approval was modified again (05_0136 MOD 2} to allow the
construction and operation of an upcast ventilation fan (and associated facilities). In December 2013 the
Project Approval was further modified (05_0136 MOD3) to account for the increase in coal extracted including
the upgrade of the Bloomfield CHPP.

Consent Conditions
The relevant conditions relating to noise from the Abel Coal Mine approval are reproduced below.

Schedule 4
NOISE

Operational Noise Criteria

1. The Proponent shall ensure that the noise generated by the Project does not exceed the criteria in Table
4 at any residence on privately-owned land.

Table 4: Operational Noise Criteria dB(A)

Location | Lord Howe Drive
! 36 36 36 45
Ashtonfield
Location K Catholic Diocese 37 . 27 45
Land
Location L Kilshanny Avenue
40 40 40 47
Ashtonfield
All other Locations All other pr'|vately o 35 35 45
owned Residences

Naotes:

. To interpret the lacations referred ta in Table 4, see plan in Appendix 3 {Appendix A).
. Moise generated by the project is to be meosured in accordance with the relevant requirements, and exemptions {including certain
metearological conditions), of the NSW Industrial Noise Palicy.

These noise criteria do nat apply if the Propanent has an Agreement with the refevant landowner ta generate higher noise levels, and the proponent has
advised the Department in writing of the terms of this agreement.
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Construction Noise Criteria

1. The proponent shall ensure that the noise generated during the construction of the downcast
ventilation shaft as described in FA (MOD3] does not exceed the criteria in Table 5.

Table 5: Construction Noise Criteria dB(A)

. . PE
Location Receiver
LAeq(15minute)
Location R 281 Lings Road, Buttai 50
Location 5 189 Lings Road, Buttai 43
Notes:
. The criteria in Tabie 5 apply anly whilst the downcast ventilation shaft is being constructed, and for @ maximum of 12 weeks from the

commencement of construction.
* To interpret the locations referred to in Table 5, see plan in Appendix 3 {attached to this report as Appendix A).

. Moise generated by the project is to be measured in‘accordance with the relevant requirements, and exemptions {including certain
meteoralogical conditions), of the NSW Industrial Noise Palicy.
However, these noise criteria do not apply if the Proponent has an Agreement with the relevant landowner to generate higher noise levels,

and the propanent has advised the Department in writing of the terms of this agreement.

Rail Noise Criteria

1. The proponent shall ensure that the noise from rail movements on the Bloomfield Rail Spur does not
exceed the limits in Table 6.at any residence cn privately owned land.

Table 6: Rail Spur noise criteria dB (A}

Evening

Location

Laeqg(period)

All privately-owned land 55 45 40

Cumulative Noise Criteria
1. The proponent shall implement all reasenable and feasible measures to ensure that the noise
generated by the project combined with noise generated by other mines does not exceed the criteria in

Table 7 at any residence on privately-owned land.

Table 7: Cumulative noise criteria dB (A)

Evening

Location
Laeqg(period)

All privately-owned land 55 45 40

Notes: Cumulative noise is to be measured in accordance with the relevant requirements, and exemptions (including metecrological
canditions), of the NSW Industrial Noise Policy. Appendix 4 sets out the metrological canditions under which these criteria apply and the
requirements for evaluating compliance with these criteria.
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Operating Conditions

1. The proponent shall:

a. Implement best management practise to minimise the construction, operational, road and
rail noise of the project;

b. Operate an on-site noise management system to ensure compliance with the relevant
conditions of this approval;

¢. Minimise the noise impacts of the project during meteorological conditions under which the
noise limits in this consent do not apply (see Appendix 4);

d. Only receive and/or dispatch locomotives and rolling stock either on or from the site that are
approved to operate on the NSW rail network in-accordance with the noise limits in ARTC’s
EPL (No. 3142);

e. Carry out reqgulor monitoring to determine whether the project is complying with the noise
criteria and other relevant conditions of approval, to the satisfaction of the Director-General.

Noise Management Plan

2. The proponent sholl prepare and implement a Noise Management Plan for the project to the
satisfaction of the Director-General. This plan must:

a. Be prepared in consultation with the FPA, and be submitted to the Director-General for
approval within 6 months of the date of approval of MOD 3;

b. Describe the measures that would be implemented to ensure compliance with the noise
criteria and operating conditions in this approval; Describe the proposed noise management
systemyin detail; and

c. Include @ monitoring program that:

+ . Uses attended monitoring to evaluate the compliance of the project against the noise
criteria in this approval;
+  Evaluates and reports on:
o The effectiveness of the on-site noise management system, and
o . Compliance against the noise operating conditions; and

Defines what constitutes a noise incident, and includes protocol for identifying and notifying the Department
and relevant stakeholders of any noise incidents. Appendix 4

Noise Compliance Assessment

Applicable Meteorological Conditions

1. The noise criteria in Tables 4 and 7 are to apply under all metrological conditions except
the following:
a. During periods of rain or hail.
b. Average wind speed at microphone height exceeds 5 m/s;
¢. Wind speeds greater than 3 m/s measured at 10m above ground level; or
d. Temperature inversion conditions greater than 3°C/160m.

Determination of metrological conditions
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2. Except for wind speed at microphone height, the data to be used for determining
metrological conditions shall be that recorded by the meteorological station located on the
site.

Compliance monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of
this approval.

4. Unless otherwise agreed with the director-general, this monitoring is to be carried out in
accordance with the relevant requirements for reviewing performance set out in the NSW
Industrial Noise Policy (as amended from time to time), in particular the requirements
relating to:

a. Monitoring locations for the collection of representative noise data;

b.  Metrological conditions during which collection of noise data is not appropriate;

¢. Fqguipment used to collect noise data, and conformity with Australian Standards
relevant to such equipment; and

d. Modification to noise data collected, including for the exclusion of extraneous
noise and/or penalties for madifying factors apart from adjustments for duration.

Appendix 5
Statement of Commitments
3. Noise

3.1 Construction Activities

The following noise control measures will be implemented prior to commencement of construction of
the Abel Underground Mine or the upgrade of the Bloomfield CHPP.

1. Maintain alf machinery and equipment in working order;
a. No construction activities at the Abel pit top will take place on Sundays or Public Holidays;

b. Where possible locate noisy site equipment behind structures that act as barriers or at the
greatest distance from noise sensitive areas; and

¢. Crientate equipment so that noise emissions are directed away from noise sensitive areas.

3.2 Noise Control Measures

a. The following noise control measures will be implemented prior to the mining of coal from
the Abel underground Mine:

i. Orientation of the ventilation fans away from residential receivers and angle the
output parallel to the ground.

ii. The sound power level of the front end loader to be used near the portal should not
exceed 113 dBA and will be fitted with a noise sensitive reversing alarm.

b. The following noise control measures will be implemented prior to the Bloomfield CHPP
receiving any ROM coal from Able Underground Mine;
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i. Noise mitigation works including partial enclosure and noise screening of drives
and conveyors of the Bloomfield CHPP to screen residences to the north of the site.

3.2 Monitoring

The Company will implement a Noise Monitoring Program for the Abel Underground Mine and the
Bloomfield CHPP, to the satisfaction of the Director-General. The Noise Monitoring Program shall
include a combination of real-time and supplementary attended monitoring measures, and a noise
monitoring protocol for evaluating compliance with the noise environmental assessment. This plan will
be integrated with the monitoring plans for the Tasman, Donaldson and Bloomfield Mines to provide a
single integrated Noise Monitoring Program for all 4 mines.

3.4 Continuous Improvement

The Company shall:

a. Report on these investigations and implementation of any new noise mitigation measures
on site in the AEMR, to the satisfaction of the Director General.

The operator of the Bloomfield CHPP shall:

b. Investigate ways to reduce the noise generated by the Bloomfield CHPP, including
maximum noise levels which may result in sleep disturbance;

¢. Implement all reasonable and feasible best practice noise mitigation measures on the site;
and

d. Report onthese investigations and the implementation of any new ncise mitigation
measures on site in the AEMR, to the satisfaction of the Director-General.
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3 Noise Monitoring Methodology

3.1 General Requirements

The operational noise monitoring program was conducted with reference to Development Consent N97/00147
(Donaldson Coal Mine), Project Approval 05_0136 (Abel Coal Mine), and in accordance with SLR’s Report
630.01053.01300-R1 dated 12 August 2014 (Noise Management Plan Abel Underground Mine) and AS 1055-
1997 Acoustics - Description and Measurement of Environmental Noise.

All acoustic instrumentation employed throughout the monitoring program has been designed to comply with
the requirements of AS [EC 61672.1 — 2004 Electroacoustics—Sound level meters — Specifications, AS 1EC
61672.2-2004, AS IEC 61672.3-2004 and carried current NATA or manufacturer calibration certificates.

Instrument calibration was conducted before and after each measurement, with the variation in calibrated
levels not exceeding +0.5 dBA.

3.2  Monitoring Locations

Baseline and preceding operational quarterly surveys have been conducted at 11 locations surrounding the
Donaldson Mine and Abel Coal Mine sites. With the experience of these previous surveys, it was decided to
concentrate noise monitoring at six focus locations that represent the potentially most noise affected areas
from Donaldson Mine and Abel Coal Mine. The details of the monitoring locations are contained within
Table 1.

It is relevant to notethat Donaldson Open Cut Mine has ceased production and all major earthworks on the
site have been finalised. Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no
longer required.

Furthermore, Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations
onsite-during the June noise monitoring period.

Table 1 * Monitoring Locations

D Black Hill Scheool, Black Hill
F Lot 684 Black Hill Road, Black Hill
G 156 Buchannan Road, Buchannan

| Lord Howe Drive, Ashtonfield

J Parish Drive, Thornton

L Kilshanny Ave, Ashtonfield

A map giving the approximate location of the noise monitoring sites is contained within Appendix B.
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3.3 Unattended Continuous Noise Monitoring

An environmental noise logger was deployed for a minimum of seven days between 24 June 2018 and 2 July
2018 at each of the nominated locations given in Table 1.

All unattended monitoring equipment was programmed to continuously record statistical noise level indices in
15 minute intervals including the Lamax, La1, Lato, Lago, Lags, Lamin and Laeq. The statistical noise exceedance
levels (Lan) are the levels exceeded for N% of the 15 minute interval. The Laso represents the level exceeded
for 90% of the interval period and is referred to as the average minimum or background noise level. The La1ois
the level exceeded for 10% of the time and is usually referred to as the average maximum noise level. The Laeq
is the equivalent continuous sound pressure level and represents.the steady sound level which is equal in
energy to the fluctuating level over the interval period. The Lamax is the maximum noise level recorded over
the interval.

3.4 Operator Attended Noise Monitoring

Operator attended surveys were conducted at each of the six monitoring locations during the daytime,
evening and night-time periods, to verify the unattended logging results and to determine the character and
contribution of ambient noise sources.

4 Operator Attended Noise Monitoring

4.1 Results of OperatonhAttended Noise Monitoring

Operator attended noise measurements were conducted commencing during the evening on Tuesday 26 June
2018 and completed during the day on Wednesday 27 June 2018. All operator attended noise surveys were
conducted using a Briel & Kjaer 2250L integrating sound level meter (s/n: 3004636).

Results of the operator attended noise measurements are given in Table 2 to Table 7.

Ambient noise levels given in the tables include all noise sources such as traffic, insects, birds, and mine
operations as well as any other industrial operations.
The tables provide the following information:

¢  Monitoring location.

e Date and start time.

¢ Wind velocity (m/s) and Temperature {2C) at the measurement location.

e Typical maximum (Lamax) and contributed noise levels.

Mine contributions listed in the tables are from the Abel Coal Mine and are stated only when a contribution
could be quantified.
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Table 2  Location D, Black Hill School, Black Hill

EVE

FeHod Start time/ Weather

Primary Noise Descriptor
(dBA re 20 uPaj)

LAmax LAl

Description of Noise
Emission, Typical
Maximum Noise Levels
(Lamax — dBA)

School 45-62
27/06/2018 72 Road Traffic 46-72
D 14:15 Birdsong 56
ay o
17c Estimated Abel Mine Noise Co Insects/frogs 35
0.5m/s E
Abel Mine Inaudible
Local traffic 77 - 80
26/06/2018 80 71 Insects 36-39
. 18:28 .
Evening . istant traffic 36-48
13°C )
Estimate
Calm
ne Inaudible
26/06/2018 5-43
22:34 Insects 34
Night 8°C Birdsong 39-50
Calm
1/8 Cloud Cover Abel Mine Inaudible

A1-88
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Table 3

Date/

Period T
Start time/ Weather

LAmax

Location F, Lot 684 Black Hill Road, Black Hill

Primary Naise Descriptor
(dBA re 20 pLPa)

Lat

Lalo Lago

Description of Naise
Emission, Typical
Maximum Naise Levels
{Lamax —dBA)

Road traffic 52-74
27/06/2018 74 58 Insects 44
Day 1415 7 Birdsong 48
gli Estimated Abel Mine Noise
Inaudible Abel Mine Inaudible
26/06/2018 73 i Road traffic 50-73
) 18:51 Insects 41-49
Evening 11°C
Calm Abel Mine Inaudible
26/06/2018
22:57
Night 10°C
Calm
1/8 Cloud Cover Abel Mine Inaudible
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Table4 Location G, 156 Buchannan Road, Buchannan

Primary Noise Descriptor

Descriptian of Noise

Period Date/ (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
LAmax LAl (Lamax — dBA)
27/06/2018 57 Road traffic 43-52
16:17 Birdsong 51-57
by 18°C
Estimated Abel Mine Noise
0.5 m/s SE Abel Mine Inaudible
Aeroplane 46
26/06/2018 55 51 Insects 30-34
Bt 19:57 Road traffic 39-51
i 12°C Rirdsong 45-55
Calm ; mfield Colliery 30-36
bel Mine Inaudible
27/06/2018 Road traffic.34-55
00:05 Insects 30-36
Night 9°C Bloomfield Colliery 28-36
Calm
1/8 Cloud Cover Abel Mine Inaudible

A1-90
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Table 5

Period Date/
Start time/ Weather

Location |, 49 Magnetic Drive, Ashtonfield

Primary Naise Descriptor
(dBA re 20 pLPa)

LAmax Lt La1o

Description of Naise
Emission, Typical
Maximum Naise Levels
{Lamax —dBA)

Aeroplane 59
27/06/2018 73 Residential noise 54
Day 17:08 Road traffic 49-73
& Insects 35-38
15 Estimated Abel Mine Naise C
Calm
Abel Mine Inaudible
Insects 35-38
2508 208 7 A Traffic 41-74
) 20:50
Evening 12°C
cal Mine barely audible
m ea operations <30
27/06/2018
00:56
Night 9°C
£aim Abel Mine Inaudible
7/8 Cloud Cover

Page 18

SLR¥

A1-91



DONALDSON COAL PTY LTD
Abel Underground Coal Mine

Donaldson Coal Py Ltd
Danaldson and Abel Coal Mines
Quarterly Noise Monitering
Quarter Ending lune 2018

2018 ANNUAL REVIEW
Report No. 737/21

SLR Ref No: Q70 630.01053-R1D1.doex

OCctober 2018

Table 6

Location J, Parish Drive, Thornton

Primary Noise Descriptor

Descriptian of Noise

Period Date/ (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
LAmax  La Lato Lago {Lamax — dBA)
27/06/2018 48 ok Traffic 43-48
Da 17:34
¥ 14°C , "
calm Estimated Abel Mine Noise Abel Mine Inaudible
Inaudible
26/06/2018 48 47 Traffic 42-48
21:48 Insects 30-32
Evening 11°C
0.5m/sS \bel Mine Inaudible
26/06/2018
22:04
Night 11°C
0.5m/sS Abel Mine Inaudible
1/8 Cloud Cover
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Table 7  Location L, 17 Kilshanny Ave, Ashtonfield

Primary Noise Descriptor

Description of Naise

Date/ - .
| 3 , T |
Period Start time/ Period/ (12 2 20 iz I’I"IIS‘SIOI"I yp!ca
Maximum Noise Levels
Weather LAmax  La1 La10 Lago Laea  ( Amax - dBA)
Pedestrians 53
27/06/2018 72 64 48 41 50 Dog barking 39
16:46 Birdsong 42-52
Day 16°C . . . y Local traffic 52-72
Estimated Abel Mine Noise Contribution
0.5 m/s SE ’
Inaudibl
naudb g Abel Mine Inaudible
Train 38-42
73 64 a2 35 50 Insects 32-33
26/06/2018 Dog bark'ing 3$
20126 Residential noise 43
Evening ; Traffic 36-73
10°C Estimated Abel. Mine Noise Contribution
Calm 32 dBA Laeq{15mintte) Abel Mine Audible
CHPP area operations 30-
42
27/06/2018 Insects 20-25
00:33 47 -8 37 b 35 Traffic 32-39
Night 6°C Dog barking 44-47
Calm Estimated Abel Mine Noise Contribution
4/8 Cloud Cover Inaudible Abel Mine Inaudible

4.2 4 OperatorAttended Noise Monitering,Summary

4.2.1 Donaldson Mine

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.
Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

4.2.2  Abel Coal Mine

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding
that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

The Bloomfield CHPP stockpile area was audible during the evening period at Location | and Location L. Noise
generated by local and distant traffic was a significant contributor to ambient noise levels at all monitored
locations as well as ‘natural’ noises such as birds, insects.
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4.3 Compliance Assessment and Discussion of Results
4.3.1 Operations
Results of the operational compliance assessment are given in Table 8.

Table8 Compliance Noise Assessment — Operations

Locaticnh Estimated Abel Laeq(15minute) Caonsent Conditions Compliance
Contribution dBA

Day Eve Night Day Eve Day Eve
D — Black Hill School, Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Black Hill
F — Black Hill Road, Black Inaudible | Inaudible | Inaudible 4 35 35 35 Yes Yes Yes
Hill
G — Buchanan Road, Inaudible | Inaudible | Inaidible | 35 35 35 Yes Yeas Yes
Buchanan
| — Lord Howe Drive, Inaudible | <30 Inaudible |36 36 36 Yes Yes Yes
Ashtonfield
J—Parish Drive, Thornton | Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
L—Kilshanny Ave, Inaudible | 32 Inaudible | 40 40 40 Yes Yes Yes
Ashtonfield

Results presented in Table 8 indicate that compliance with the relevant consent conditions was achieved at all
noise monitoring locations during all periods.

4.3.2 Sleep Disturbance

Results of the sleep disturbance compliance assessment are given in Table 9.

Tablel@ Compliance Noise Assessment — Sleep Disturbance

Location Estimated Bloomfield Lai{iminute} = Consent Conditions Compliance
Contribution dBA LA1({1minute} dBA
D — Black Hill School, Black Hill Inaudible 45 Yes
F — Black Hill Road, Black Hill Inaudible 45 Yes
G — Buchanan Road, Buchanan Inaudible 45 Yes
| — Lord Howe Drive, Ashtonfield Inaudible 45 Yes
J—Parish Drive, Thornton Inaudible 45 Yes
L —Kilshanny Ave, Ashtonfield Inaudible 47 Yes

Results presented in Table 9 indicate that compliance with the sleep disturbance consent conditions was
achieved at all noise monitoring locations during the night-time noise surveys.
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5 Unattended Continuous Noise Monitoring

5.1 Results of Unattended Continuous Noise Monitoring

Unattended continuous noise monitoring was conducted between 24 June 2018 and 2 July 2018 at each of the
six monitoring locations given in Table 10.

Table 10 Ncise Logger and Noise Monitoring Locations

D - Black Hill School, Black Hill ARL EL-316 16-203-528 24/06/2018 to 02/07/2018
F —Black Hill Road, Black Hill ARL EL-316 16-203-505 24/06/2018 to 02/07/2018
G — Buchanan Road, Buchanan ARL EL-316 16-306-039 24/06/2018 to 02/07/2018
| — Magnetic Drive, Ashtonfield ARL EL-316 16-004<038 24/06/2018 t0.02/07/2018
L —Kilshanny Ave, Kilshanny ARL EL-316 16-203-525 24/06/2018 10 02/07/2018
J = Parish Drive, Thorntan SVAN 957 20665 24/06/2018 to 02/07/2018

The unattended ambient noise logger data from each monitoring location are presented graphically on a daily
basis and are attached as AppendixC. A summary of the results of the unattended continuous noise
monitoring is given in Table 11.

The ambient noise level data quantifies the overall noise level at a given location independent of its source or
character.

The measured ambient noise levels were divided into three periods representing day, evening and night as
designated in the NSW Noise Policy for Industry (NPfl).

Precautions were taken to minimise influences from extraneous noise sources {eg optimum placement of the
loggers away from creeks, trees, houses, etc), however, not all these sources or their effects can be eliminated.
This is particularly the case during the warmer times of year when noise from insects, frogs, birds and other
animals can become quite prevalent.

Weather data for the subject area during the noise monitoring period was provided by Bloomfield Colliery.
Noise data during periods of any rainfall and/or wind speeds in excess of 5 m/s were discarded in accordance
with NPfl weather affected data exclusion methodology.
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Table 11 Unattended Continuous Noise Monitoring Ambient Noise Levels (dBA})

Location Primary Noise Descriptor (dBA re 20 pPA})
La1 La1o Laso Laeq
Day 67 54 35 55
D
. . Evening 61 44 35 51
Black Hill Schoaol, Black Hill
Night 49 42 34 48
Day 63 53 34 55
F
. . Evening 59 46 34 50
Lot 684 Black Hill Road, Black Hill
Night 44 38 29 44
Day 51 48 38 47
G
Evening 49 47 36 44
156 Buchanan Road, Buchanan
Night 48 44 30 43
Day 65 55 39 56
|
. . . Evening 56 46 39 49
49 Magnetic Drive, Ashtonfield
Night 49 43 33 47
Day 72 59 46 59
L
. . Evening 63 55 42 54
17 Kilshanny Ave, Ashtonfield
Night 62 53 38 53
Day 5ill 47 38 48
J
. . Evening 49 46 39 45
220 Parish Drive, Thoraton
Night 49 45 33 45

5.2 Long term Unattendéd Continuous Monitoring Summary for Donaldson
Mine and'Abel Coal Mine

5.2.1 “Ambient LA90 Noise Levels

The long term ambient Laso noise levels collected from each monitoring location are presented graphically in
Figure 1, Figure 2 and Figure 3 for the daytime, evening and night-time periods respectively.
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5.2.1.1 Baseline

The summary of results in Table 12 shows the ambient Laso noise levels recorded for the current monitoring
period compared to the levels recorded during the baseline monitoring process (ie. prior to commencement of
mining operation at Donaldson).

Table 12 LA90 Results Comparison — Baseline

Leng term Night-time Lago

Monitoring Location Period* Noise Levels Difference dB®
Baseline June 2018

Day N/A? 35 N/A
Elack Hill School, Black Hill | cmne N/AZ 34 N/A

Night N/A 34 N/A
. Day 39 34 5
Lot 684 Black Hill Road, Evening 35 34 -1
Black Hill Night 31 29 2
G Day N/A? 38 N/A
156 Buchanan Road, Evening N/A 36 N/A
Buchanan Night N/A? 30 N/A
| Day 48 39 9
49 Magnetic Drive, Evening 33 39 &
Ashtonfield Night a1 33 "
L Day N/A? 46 N/A
17 Kilshanny Ave, Evening N/A? 42 N/A
Ashtonfield Night N/A2 38 N/A
J Day 39 38 -1
220 Parish Drive, Thornton Evening 44 39 -

Night 40 33 -7

Note 1:  Periods are as detailed the NPfl and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am te 6.00 pm Sunday; Evening - 6.00

pm 10.00 pm; Night- 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.

Note 2:  No data was available during baseline measurements, no comparisons can be made.

Note 3:  Rounded to the nearest whele dB.
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5.2.1.2 Previous Quarter

Table 13 presents the ambient Laso noise levels recorded for the current monitoring period compared to those

measured in the previous monitoring period.

Table 13 LA90 Results Comparison — Previous Quarter

Menitering Location

Period®

Long term Night-time Laso
Noise Levels

March 2018 lune 2018

Difference dB’

Day 36 35 -1

D
. . Evening 40 34 6

Black Hill School, Black Hill

Night 38 34 -4
F Day 44 34 -10
Lot 684 Black Hill Road, Evening 39 34 5
Black Hill Night 35 79 5
G Day 39 38 -1
156 Buchanan Road, Evening 36 36 0
Buchanan Night 33 30 3
| Day 40 39 -1
49 Magnetic Drive, Evening 39 39 0
Ashtonfield Night 47 13 9
L Day 31 46 15
17 Kilshanny Ave, Evening 34 42 8
Ashtonfield Night 39 38 1

Day 37 38 1
J

. . Evening 38 39 1

220 Parish Drive, Thornton

Night 30 33 3

Note 1: 1. Periods are as detailed in the Industrial Noise Pelicy {INP) and are Daytime - 7.00 am to 6.00 pm Moenday to Saturday, 8.00 am te 6.00
pm Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to 7.00 am pm Monday to Saturday, 10.00 pm te 8.00 am Sunday.

Note 2:  Rounded to the nearest whole dB.
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5.2.1.3 Coinciding Period Last Year

Table 14 presents the ambient Laso noise levels recorded for the current monitoring period compared to those
measured during the coinciding monitoring period last year.

Table 14 Lago Results Comparison — Coinciding Period Last Year

Long term Night-time Lago

Monitoring Location Period" Noise Levels Difference dB’
June 2017 June 2018

Day 37 35 -2
D
Black Hill School, Black Hill  |-ver 9 P >

Night 43 34 9
F Day 45 34 -11
Lot 684 Black Hill Road, Evening 37 34 -3
Black Hill Night 35 29 6
G Day 41 38 -3
156 Buchanan Road, Evening 39 36 -3
Buchanan Night 38 30 8
| Day 42 39 -3
49 Magnetic Drive, Evening 39 39 0
Ashtonfield Night 39 13 6
L Day 34 46 12
17 Kilshanny Ave, Evening 37 42 5
Ashtonfield Night 47 38 iy
. Day 43 38 -5
220 Parish Drive, Thornton Evening i 39 1

Night 33 33 0

Note 1:  Perieds are as detailed in the Industrial Noise Policy {INP) and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm te 7.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.

Nete 2:  Rounded te the nearest whele dB.

5.2.2  Ambient La1e Noise Comparison

The long term ambient La1o noise levels collected from each monitoring location are presented graphically in
Figure 4, Figure 5 and Figure 6 for the daytime, evening and night-time respectively.
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5.2.2.1 Baseline

Table 15 presents the ambient La1o noise levels recorded for the current monitoring period compared to the
levels recorded during the baseline monitoring period.

Table 15 Laic Results Comparison — Baseline

Long term Night-time LA10

Monitoring Location Period® Noise Levels Difference dB*
Baseline June 2018
5 Day N/A 54 N/A
Black Hill School, Black Hill | cmn8 N/A” il N/A
Night N/A2 42 N/A
. Day 51 53 2
Lot 684 Black Hill Road, Evening 49 48 -3
Black Hill Night 48 18 10
s Day N/A 48 N/A
156 Buchanan Road, Evening N/A? 47 N/A
Buchanan Night N/AZ 44 N/A
| Day 50 55 5
49 Magnetic Drive, Evening 53 a6 -7
Ashtonfield Night 47 43 a
L Day N/A? 59 N/A
17 Kilshanny Ave, Evening N/A? 55 N/A
Ashtonfield Night N/Az =3 N/A
) Day 51 47 -4
220 Parish Drive, Thornton Evening 49 46 -3
Night 48 45 3

Note 1:  Pericds are as detailed in the Industrial Noise Policy {INP) and are Daytime - 7.00 am te 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm te 7.00 am pm Menday te Saturday, 10.00 pm te 8.00 am Sunday.

Note 2:  No data was available during baseline measurements, no cemparisens can be made.

Note 3:  Rounded to the nearest whole dB.
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5.2.2.2 Previous Quarter

Table 16 presents the ambient Laio noise levels recorded for the current monitoring period compared to those

measured during the previous monitoring period.

Table 16 Laio Results Comparison — Previous Quarter

Menitering Location

Period®

Long term Night-time Laio
Noise Levels

March 2018  June 2018

Difference dB’

Day 55 54 -1

D
. . Evening 48 44 -4

Black Hill School, Black Hill

Night 44 42 -2
F Day 57 53 -4
Lot 684 Black Hill Road, Evening 54 46 -8
Black Hill Night 51 8 13
G Day 48 48 0
156 Buchanan Road, Evening 45 a7 2
Buchanan Night a1 ” 3
I Day 58 55 -3
49 Magnetic Drive, Evening 51 46 5
Ashtanfield Night 51 a3 3
L Day 48 59 11
17 Kilshanny Ave, Evening 48 55 7
Ashtonfield Night c3 =3 0

Day 45 47 2
J

: ! Evening 44 16 2

220 Parish Drive, Thornton

Night 41 45 4

Note 1@ Periods are as detailed in the Industrial Noise Pelicy {INP) and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am tc 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm te.7.00 am pm Mcnday to Saturday, 10.00 pm to 8.00 am Sunday.

Note 2:  Rounded to the nearest whele dB.
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5.2.2.3 Coinciding Period Last Year

Table 17 presents the ambient Laio noise levels recorded for the current monitoring period compared to those
measured during the coinciding monitoring period last year.

Table 17 Laic Result Comparisen — Coinciding Period Last Year

Long term Night-time Lalo

Monitoring Location Period* Noise Levels Difference dB’
June 2017 June 2018

Day 55 54 -1
D
Black Hill School, Black Hill |8 40 i 2

Night 46 42 -4
F Day 59 53 5
Lot 684 Black Hill Road, Evening 55 a6 -9
Black Hill Night 54 38 -16
G Day 50 48 2
156 Buchanan Road, Evening 47 47 0
Buchanan Night 44 44 0
| Day 53 55 2
49 Magnetic Drive, Evening 48 a6 2
Ashtonfield Night a4 43 1
. Day 50 59 9
17 Kilshanny Ave, Evening 18 55 7
Ashtonfield Night 36 53 17
J Day 46 47 1
220 Parish Drive, Thornton Evening 47 46 -

Night 44 45 1

Note 1:  Periods are as detailed in the Industrial Neise Policy {INP) and are Daytime - 7.00 am te 6.00 pm Mconday to Saturday, 8.00 am to 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm to.7.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.

Note 2:  Rounded to the nearest whele dB.
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5.3  Rail Noise Impact

In order to determine compliance with the rail noise criteria, a noise logger was positioned at Location J. The

train loading times during the noise monitoring period are presented in Table 18.

Table 18 Ccal Train Loading Operations Log

Date Coal Train Loading Time Period

26/6/18 13:40-17:00 Day

27/6/18 15:17-18:44 Day/Evening

28/6/18 7:55-10:42 Day
15:38-18:22 Day/Evening

29/6/18 12:35-15:29 Day

30/6/18 7:50-11:18 Day
12:15-13:36

1/7/18 10:00-12:50 Day

2/6/18 11:15-14:16 Day

The measured Laeqg(pericd) Noise level for each period from rail traffic at Location J are presented in Table 19.

Table 19 Rail Noise Impact Menitoring Results

Location Period Measured Criteria Campliance
LAeq(period) LAeqg{period)
J 26/6/18 Day 37 55 Yes
27/6/18 Day 36 55 Yes
Evening 38 45 Yes
28/6/18 Day 40 55 Yes
Evening 37 45 Yes
29/6/18 Day 39 55 Yes
30/6/18 Day 43 55 Yes
1/7/18 Day 37 55 Yes
2/6/18 Day 35 55 Yes

1.  Resultincludes rail entry movement only. Logger retrieved prior to the train leaving the spur.

Results presented in Table 19 indicate that rail noise levels from the Bloomfield Rail Spur were in compliance
with the Abel Mine Project Approval during the noise monitoring period.
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6 Conclusion

SLR was engaged by Donaldson Coal Pty Ltd to conduct quarterly noise monitoring surveys for
Donaldson Coal Mine and Abel Coal Mine in accordance with the Abel Coal Mine Noise Monitoring Program,
dated 12 August 2014.

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.
Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding
that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

Operator-attended and unattended noise measurements were conducted for the June 2018 quarter at six
focus locations surrounding the mine.

Abel portal operations were not observed to be audible at any locations during the monitoring period.
Contributed noise levels from Abel Mine did not exceed noise emission goals {including night-time sleep
arousal criteria) and compliance with the Abel Mine Project Approval was indicated at all locations.

A comparison of ambient La1o and Lago noise levels recorded during the current monitoring period (June 2018),
the baseline monitoring period, the last monitoring period (March 2018), and the coinciding monitoring period
from last year (June 2017) has been conducted.

Rail noise levels from the Bloomfield Rail Spur were in compliance with the Abel Mine Project Approval during
the noise monitoring period.
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1 Sound Level or Noise Level

The terms “sound” and “noise” are almost interchangeable, except
that in common usage *nois¢” is often used to refer to unwanted
sotnd,

Sound {or noise) consists of minute Quctuations in atmospheric
pressure capable of evoking the sense of hearing. The human ear
responds to changes in sound pressure over a very wide range. The
loudest sound pressure to which the human car responds is ten
million times greater than the softest. The decibel (abbreviated as
dB) scale reduces this ratie 1o a more manageable size by the use of
logarithms.

The symbols SPL, L or Le are commonly used to represent Sound
Pressure Level.  The symbol La represents A-weighted Sound
Pressure Level.  The standard reference unit for Sound Pressure
Levels expressed in deeibels is 2E-5 Pa.

2 “A” Weighted Sound Pressure Level

The overall level of a sound is usually expressed in terms of dBA.
which is measured using a sound level meter with an * A-weighting”
filtker, This is an electronic filter having a frequency response
corresponding approximately to that of human hearing.

People’s hearing is most sensitive to sounds at mid frequencies
(500 Hz to 4000 Hz), and less sensitive at lower and higher
frequencies. Thus, the level of a sound in dBA is a good measure of
the loudness of that sound. Different sources having the same dBA
level generally sound about equally loud,

A change of 1 dBA or 2 dBA in the level of a sound is difTicult for
most people to detect, whilst a 3 dBA to 5 dBA change corresponds
to a small but noticeable change in londness. A 10 dBA change
cerresponds Lo an approximate doubling or halving in leudness, The
table below lists examples of typical noise levels

Sound

Subjective
Pressure Typical Source Evallual jan
Level (dBA)
130 Threshold of pain Irfalerable
120 Heavy rock concert e e
110 Grinding on steel Exiramel s oty
100 Loud carhemat 3m
\';U Construchion site with pneumatic Very noisy
b hammenng
B0 Kerbgide of busy sreet Loud
n Loud rado o television =
B0 Departmani store
=0 General Office Modimth:to quet
4 inside private affice - @ "
a0 Insise bedroom Ouit o vary gl
20 Unoccupted recording shudio Almost slent

Other weightings (eg B, T and I) are less commonly used than A-
weighting,  Sound Levels measured without any weighting are
referred to as“linear”, and the units are expressed as dB(Z) or dB.

3 Sound Power Level

The Sound Power of a source is the rate at which it emits acoustic
energy.  As with Sound Pressure Levels, Sound Power Levels are
expressed in decibel units (dB or dBA), but may be identified by the
symbols SWL or LW, or by the reference unit 1E-12 W,

The relationship between Sound Power and Sound Pressure may be
likened to an electric radiator, which is characterised by a power
rating, bul has an efTect on the surrounding environmenl thal can be
measured in terms of a different parameter, temperature.

4 Statistical Noise Levels

Sounds that vary in level over time, such as road traffic neise and
most community noise, are commonly described in terms of the
statistical exceedance levels Lax, where Lax is the A-weighted
sound pressure level exceeded for Mo of a given measurement
period, For example, the Lao is the noise level exceeded for 1% of
the time, Lato the noise exceeded for 10% of the time, and =o on.

The following figure presents a hypothetical 15 minute noise survey,
illustrating various commaon statistical indices of interest.

55 7
< 1
o 507
= ]
® 451
o}
g 40 7
n
g
o 357
£
3 »;

25 f f

00:00 05.00 10:00 15:.00
Monitoring or Survey Period (minutes)

Of particular relevance, are:

La The noise level exceeded for 1% of the | 5 minute interval.

Lao The noise level exceed for 109 of the 15 minute nterval,
This is commonly referred to as the average maximum
noise level,

Las The noise level exceeded for 90% of the sample period.
This noise level is deseribed as the average minimum
background sound level (in the absence of the source
under consideration), or simply the background level.

L iy The A-weighted equivalent noise level (basically the

average neise level). It is defined as the steady sound
level that contains the same amount of acoustical energy
as the coresponding ime-varying sound.

When dealing with numerous days of statistical noise data, it is
somelimes necessary Lo define the typical noise levels al a given
maonitoring location for a particular time of day. A standardised
method is available for determining these representative levels,

This method produces a level representing the “repeatable minimum™
Laso noise level over the daytime and night-time measurement
periods, as required by the EPA. In addition the method produces
mean or “average” levels representative of the other descriptors
(Laeg, Laio, etc).

5 Tonality

Tonal noeise conlains one or more prominent tones (ie distine
frequency components), and is normally regarded as more offensive
than "broad band™ noise.

6 Impulsiveness

An impulsive noise is characterised by one or more short sharp peaks
in the time domain, such as oceurs during hammering,

SLR Consulting Australia Pty Lid
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7 Frequency Analysis

Frequency analysis is the process used to examine the tones (or
frequency components) which make up the overall noise or
vibralion signal. This analysis was traditionally camied out using
analogue electronic filters, but is now nomally carried out using
Fast Fourier Transform (FFT} analysers.

The wnits for frequency are Hertz (Hz), which represent the
number of cycles per second.

Frequency analysis can be in;

. Octave bands (where the centre frequency and width of each
band is double the previous band)

. 1/3 octave bands (3 bands in each octave band)

. Narrow band (where the spectrum is divided into 400 or
more bands of equal width)

The following figure shows a 1/3 octave band frequency analysis
where the noise is dominated by the 200 Hz band. Note that the
indicated level of cach individual band is less than the overall
level, which is the logarithmic sum of the bands.

1]
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= p
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8 Vibration

Vibration may be defined as cyclic or transient motien. This
maotion can be measured in terms of its displacement, velocity or
acceleration. Most assessments of human response to vibration or
the risk of damage to buildings use measurements of vibration
velocity. These may be expressed in terms of “peak™ velocity or
s veloeity,

The former is the maximum instantaneous velocity, without any
averaging, and is sometimes referred to as “peak particle velocity”,
ar PPY. The latter incorporates “root mean squared™ averaging
over some defined time period.

Vibration measurements may be carried out in a single axis or
alternatively  as  Iriaxial - measuranents, Where  triaxial
measurements are used, the axes are commoenly designated vertical,
longitudinal {aligned toward the source) and transverse.

The common units for velocity are millimetres per second
{mm/s). As with noise, decibel units can also be used, in which
case the reference level should always be stated. A vibration
level W, expressed in mm/s can be converted to decibels by the
formula 20 log (V/Ve), where Vo is the reference level (1E-6
mm/sk. Care is required in this regard, as other referance levels
are used by some organizations.

Tl

9 Human Perception of Vibration

People are able to “feel” vibration at levels lower than those
required to cause even superficial damage to the most susceptible
classes of building (even theugh they may not be disturbed by the
motion).  An individual's perception of motion or response o
vibration depends very strongly on previous experience and
expectations, and on othe connolations associaled wilh the
perceived source of the vibration. For example, the vibration that
a person responds o as “normal” in a car, bus or train is
considerably higher than what is perceived as “nomal” in a shop,
office or dwelling.

10 Over-Pressure

The term “over-pressure” is used to deseribe the air pressure
pulse emitted during blasting or similar events. The peak level
of an event is normally measured using a microphone in the
same manner as linear noise (ie unweighted), al requencies both
in and below the audible range.

11 Regenerated Noise

Noise that propagates through a structure as vibration and is
radiated by vibrating wall and floor surfaces is termed “regenerated
noise”, “structure-bome noise”, or somelimes  “ground-bome
noise”. Regenerated noise originates as vibration and propagates
between the source and receiver through the ground andfor building
structural elements, rather than through the air.

Typical sources of regenerated noise include tmnelling works,
underground railways, excavation plant (eg rockbreakers), and
building services plant (ee fans. compressers and generators),

The following figure presents the various paths by which vibration
and regenerated noise may be transmitted between a source and
receiver for construction activitics occurring within a tunnel.

e Lwarioner

L IERATION
T RAASATON b

The term “regenerated noise” is also used to describe other types
of noise that are emitted from the primary source as a different
form of energy, Cne example would be a fan with a silencer,
where the fan is the energy sowrce and primary noise source.
The silencer may cffectively reduce the fan noise, but some
additional neise may be created by the aerodynamic effect of the
silencer in the airstream.  This “secondary” noise may be
referred to as regenerated noise,

SLR Consulting Australia Pty Ltd
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Statistical Ambient Noise Levels
Location D - Sunday, 24 June 2018
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Statistical Ambient Noise Levels
Location D - Tuesday, 26 June 2018
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Statistical Ambient Noise Levels
Location D - Thursday, 28 June 2018
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Statistical Ambient Noise Levels
Location D - Saturday, 30 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location D - Monday, 2 July 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location F - Monday, 25 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
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Dutside Meters Cparating Range Ewtluzad Data L —a— L0
—d— LB Leq X Rolauve Humidty = Rain >= 0.6mm
==+ - Mean Wnd Spesd (1.5m)} x  Temp
105 30

=F -
= o
iz tH
-3 82
“w
ES ]
£T 588
iR =
] 5 95
= -]
k-1 Q=
L Sl
@
L 30
36
: 40
[ 45
& 50
=0 L ; ¥ 5 el i 5 X 55
0000 oz o400 06:00 0800 10:00 12:00 14:00 18:00 18:00 20:00 22:00 00:00

Time of Day (End of Sample Interval)

Statistical Ambient Noise Levels
Location F - Thursday, 28 June 2018

Gutsida Mater's Oparaiing Rangs Excludsd Data

L1 — 10

—a— 190 Les % Relative Humidity = Rain == 0 5mm
- = - Moan Wind Spocd (1.5m) ®  Ternp
105 — ]
100 &%
8BS

--------
..........

BS smmmerreommompdt R ii DA LI RO e e, Hoooosocain 4 0
x & = = 1
g O EEmELwwbseers fpesnlle g e i o e o SRS L ILURLILGY ¢
o Vo stan, e b 0
g — 75 o x Bane anae oo | S
=i = B
2 g n = S =
£+ = a
24 = -
£ 2 I Ea
§% @ as3g
2= t Eg
iz 58 | Nal
1= =) flas a
=] * -2
wy
a5 + =30
40 1
5 | a0
20 | 45
L b 20
0 2 : : 1 55
00 08 0200 0400 B0 0800 10,00 12.00 14,00 1800 18.00 2000 22.00 0000
Time of Day (End of Sample Interval)
4
Q70 630.01053-R101 docx Page 8 of 28 SLR

A1-121



DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location F - Friday, 29 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location F - Sunday, 1 July 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Sunday, 24 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location G - Tuesday, 26 June 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Thursday, 28 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location G - Saturday, 30 June 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Monday, 2 July 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location | - Wednesday, 27 June 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location | - Friday, 29 June 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location | - Sunday, 1 July 2018
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1 Introduction

1.1 Background

Donaldson Coal Pty Ltd has commissioned SLR Consulting Australia Pty Ltd (SLR) to conduct quarterly noise
monitoring surveys for the Donaldson Coal Mine and Abel Coal Mine during the September 2018 quarter in
accordance with the Abel Mine Project Noise Monitoring Program, dated 12 August 2014.

1.2  Obijectives of this Report

The objectives of the noise monitoring survey for this operating quarter were as follows:

e Measure the ambient noise levels at six focus receptor locations (potentially worst affected)
surrounding Donaldson Coal Mine and Abel Coal Mine.

e Qualify all sources of noise within each of the attended surveys, including estimated contribution or
maximum level of individual noise sources.

e Assess the noise emissions of Donaldson Coal Mine and Abel Coal Mine with respect to the limits
contained in the Development Consent.

1.3  Acoustic Terminology
The following report uses specialist acoustic terminology. An explanation of common terms is provided in

Appendix A.

2 Development Consent Project Approval

Development consent was obtained by Donaldson Coal Pty Ltd for the Donaldson Mine in October 1999
following a Commission of Inquiry. Development Consent number N97/00147 was issued by the Minister for
Urban Affairs pursuant to Section 101 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

Project Approval {Application No. 05_0136) granted by the Minister of Planning was obtained by Donaldson
Coal Pty Ltd for Abel Coal Mine in 2007.
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2.1 Donaldson Coal Mine Development Consent Conditions

The Development Consent nominates hours of operation and mine noise emission goals in the Sections
entitled “Operation of Development, Condition No. 3(1) and 3(2)”, and “Noise and Vibrational Noise Limits:

Caondition No. 15” as follows:

3.(1) Subject to (2) the approved hours of operation are as follows:

Works Period Hours
Construction, including construction Monday to Friday 7amto 6 pm
of any bunds Saturday 8amtolpm
Mining operations, including mining, )
haulage of waste to dumps and coal Monday to Friday 24 hours per day
g i p Saturday, Sunday 7amto & pm
processing
Road Transportation and stockpilin
P pring 7 days per week 24 houwrs per day
of coal
Rail loading of coal 7 days per week 7amto i1 pm
Maintenance of mobile and fixed
f 7 7 days per week 24 houwrs per day
plant
Blasting, not involving closure of john
9. i g f Monday to Saturday Zamto5pm
Renshaw Drive
Blasting, involving closure of fohn
9 i g f Monday to Saturday 10amito2 pm
Renshaw Drive
MNotes: Restrictions on Public Holidays are the same as Sundays
(2) The Applicant shall submit a report to the Director-General’s satisfaction demonstrating the noise

limits in Condition 15 can be met while rail loading of coal is occurring during the period from 6 pm to
10 pm. [f that report does not demonstrate that the noise limits can be met to the Director-General’s
satisfaction, then the hours of operation for rail loading of coal shall be restricted to 7 am to 6 pm.”
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15. Unless subject to g negotiated agreement in accordance with Condition 23, the Applicant shall ensure
that the noise emission from construction or mining operations, when measured or computed at the
boundary of any dwelling not owned by the applicant (or within 30 metres of the dweliing, if the
boundary is more than 30 metres from the dwelling), shall not exceed the following noise limits:

Beresfield area (residential} 45 35
Steggles Poultry Farm 50 40
Ebenezer Park Area 46 41
Black Hill Area 40 38
Buchanan and Louth Park Area 38 36
Ashtonfield Area 41 35
Thornton Area 48 40
Naote: Davtime is 7 am ta 10 pm Monday-Saturday, and 8 am ta 10 pm Sundays and Public Halidays. Night-time is 10 pm to 7 am Maonday-

Saturday, and 10 pm to 8 am Sundays and Public Halidays.

The noise limits apply for prevailing meteorological conditions (winds up to 3 m/s), except under
conditions of temperature inversions.”

Other Conditions of Consent relevant to noise are as follows:

18.

19.

2.2

The appilicant shall survey and investigate noise reduction measures from plant and equipment and set
targets for noise reduction in each Annual Environmental Management Report (AEMR), taking into
consideration valid noise complaints received in the previous year. The Report shall also include
remedial measures.

The Applicant shall revise the Noise Management Plan as necessary and provide an updated Plan five
years dafter commencement of mining to the Director-General, the independent noise expert (Condition
48), EPA, Councils and the Community Consultative Committee.

Abel Coal Mine — Project Approval

Approved Operations

The following operations are approved under the Abel Coal Mine Project Approval:

Extraction of up to 6.1 Mtpa of Run of Mine (ROM) coal from the Abel Underground Coal Mine.

Transport coal to the existing Bloomfield Coal Handling and Preparation Plant by private haul roads,
or by coal conveyor, or by a combination of both methods.

Operate the Bloomfield Coal Handling Processing Plant (CHPP) to process coal extracted from the
Abel Coal Mine and the Bloomfield and Donaldson Coal Mines.

Transportation of product coal from the Bloomfield site by rail via the Bloomfield rail loading facility.
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The Project Approval was modified in June 2010 (05_0136 MOD 1) allowing construction and operation of a
downcast ventilation fan. In May 2011 the Project Approval was modified again (05_0136 MOD 2) to allow the
construction and operation of an upcast ventilation fan (and associated facilities). In December 2013 the
Project Approval was further modified (05_0136 MOD3) to account for the increase in coal extracted including
the upgrade of the Bloomfield CHPP.

Consent Conditions

The relevant conditions relating to noise from the Abel Coal Mine approval are reproduced below.
Schedule 4
NOISE

Operational Noise Criteria

1. The Proponent shall ensure that the noise generated by the Project does not exceed the criteria in Table
4 at any residence on privately-owned land.

Table 4: Operational Noise Criteria dB(A)

Location Receiver Area Day Evening Night
LAeq(15minute) LAeq{15minute) LAeqg{15minute) LA1{1minute}
Location | Lord Howe Drive
! 36 36 36 45
Ashtonfield
Location K Cathalic Diccese 27 37 37 45
Land
Location L Kilshanny Avenue
40 40 40 47
Ashtonfield
All other Locations All other pr'lvately 35 35 25 45
owned Residences

Notes:

L] To interpret the locations referred to in Table 4, see pian in Appendix 3 {Appendix A).
L] Naise generated by the praject is to be meosured in accardance with the relevant requirements, and exemptions (including certain
meteorological canditions), of the NSW Industrial Noise Palicy.

These naise criteria do not apply if the Proponent has an Agreement with the relevant landowner to generate higher noise levels, and the proponent has
advised the Department in writing of the terms of this agreement.
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Construction Noise Criteria

1. The proponent shall ensure that the noise generated during the construction of the downcast
ventilation shaft as described in EA (MOD3) does not exceed the criteria in Table 5.

Table 5: Construction Noise Criteria dB(A)

Location

Receiver

Day

LAeq(15minute}

Location R 281 Lings Road, Buttai 50
Location S 189 Lings Road, Buttai 43
Nates:

The criteria in Table 5 apply anly whilst the downcast ventilation shaft is being constructed, and for a maximum of 12 weeks from the

commencement of canstruction.

Ta interpret the locations referred to in Table 5, see pian in Appendix 3 {attached to this report as Appendix A).

Naoise generated by the praject is ta be measured in accardance with the relevant requirements, and exemptians (including certain

meteorological conditions), of the NSW Industrial Noise Policy.

However, these noise criteria do not apply if the Proponent has an Agreement with the relevant londowner to generate higher noise levels,

and the propanent has advised the Department in writing of the terms of this agreement.

Rail Noise Criteria

1. The proponent shail ensure that the noise from rail movements on the Bloomfield Rail Spur does not
exceed the limits in Table 6 at any residence on privately owned land.

Table 6: Rail

Location

Spur noise criteria dB (A)

All privately-owned land 55

40

Cumulative Noise Criteria

1. The proponent shall implement all reasonable and feasible meagsures to ensure that the noise
generated by the project combined with noise generated by other mines does not exceed the criteria in

Table 7 at any residence on privately-owned land.

Table 7: Cumulative noise criteria dB (A)

Location

All privately-owned land 55

40

Notes: Cumulative noise is to be measured in accordance with the relevant requirements, and exemptions (including meteorological
canditions), af the NSW Industrial Naise Policy. Appendix 4 sets out the metrolagical conditions under which these criteria apply and the
requirements for evaiuating compliance with these criteria.
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Operating Conditions

1. The proponent shall:

a. Implement best management practise to minimise the construction, operational, road and
rail noise of the project;

b. Operate an on-site noise management system to ensure compliance with the relevant
conditions of this approval;

¢. Minimise the noise impacts of the project during meteorological conditions under which the
noise limits in this consent do not apply (see Appendix 4);

d. Only receive and/or dispatch locomotives and rolling stock either on or from the site that are
approved to operate on the NSW rail network in accordance with the noise limits in ARTC's
EPL (No. 3142);

e. Carry out reqgular monitoring to determine whether the project is complying with the noise
criteria and other relevant conditions of approval, to the satisfaction of the Director-General.

Noise Management Plan

2. The proponent shall prepare and implement a Noise Management Plan for the project to the
satisfaction of the Director-General. This plan must:

a. Be prepared in consultation with the EPA, and be submitted to the Director-General for
approval within 6 months of the date of approval of MOD 3;

b. Describe the measures that would be implemented to ensure compliance with the noise
criteria and operating conditions in this approval; Describe the proposed noise management
system in detail; and

¢. Include a monitoring program that:

+  Uses attended monitoring to evaluate the compliance of the project against the noise
criteria in this approval;
+  Evaluates and reports on:
o The effectiveness of the on-site noise management system; and
o Compliance against the noise operating conditions; and

Defines what constitutes a noise incident, and includes protocol for identifying and notifying the Department
and relevant stakeholders of any noise incidents. Appendix 4

Noise Compliance Assessment

Applicable Meteorological Conditions

1. The noise criteria in Tables 4 and 7 are to apply under all metrological conditions except
the following:
a. During periods of rain or hail.
b. Average wind speed at microphone height exceeds 5 m/s;
¢. Wind speeds greater than 3 m/s measured at 10m above ground level; or
d. Temperature inversion conditions greater than 3°C/100m.

Determination of metrological conditions
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2. Except for wind speed at microphone height, the data to be used for determining
metrological conditions shall be that recorded by the meteorological station located on the
site.

Compliance monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of
this approval.

4. Unless otherwise agreed with the director-general, this monitoring is to be carried out in
accordance with the relevant requirements for reviewing performance set out in the NSW
Industrial Noise Policy (as amended from time to time), in particular the requirements
relating to:

a. Monitoring locations for the collection of representative noise data;

b. Metrological conditions during which collection of noise data is not appropriate;

¢. Fqguipment used to collect noise data, and conformity with Australian Standards
relevant to such equipment; and

d. Modification to noise data collected, including for the exclusion of extraneous
noise and/or penalties for madifying factors apart from adjustments for duration.

Appendix 5
Statement of Commitments
3. Noise

3.1 Construction Activities

The following noise control measures will be implemented prior to commencement of construction of
the Abel Underground Mine or the upgrade of the Bloomfield CHPP.

1. Maintain all machinery and equipment in working order;
a.  No construction activities at the Abel pit top will take place on Sundays or Public Holidays;

b.  Where possible locate noisy site equipment behind structures that act as barriers or at the
greatest distance from noise sensitive areas; and

¢. Orientate equipment so that noise emissions are directed away from noise sensitive areas.

3.2 Noise Control Measures

a. The following noise control measures will be implemented prior to the mining of coal from
the Abel underground Mine:

i. Orientation of the ventilation fans away from residential receivers and angle the
output parallel to the ground.

ii. The sound power level of the front end loader to be used near the portal should not
exceed 113 dBA and will be fitted with a noise sensitive reversing alarm.

b. The following noise control measures will be implemented prior to the Bloomfield CHPP
receiving any ROM coal from Able Underground Mine;
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i. Noise mitigation works including partial enclosure and noise screening of drives
and conveyors of the Bloomfield CHPP to screen residences to the north of the site.

3.2 Monitoring

The Company will implement a Noise Monitoring Program for the Abel Underground Mine and the
Bloomfield CHPP, to the satisfaction of the Director-General. The Noise Monitoring Program shall
include a combination of real-time and supplementary attended monitoring measures, and a noise
monitoring protocol for evaluating compliance with the noise environmental assessment. This plan will
be integrated with the monitoring plans for the Tasman, Donaldson and Bloomfield Mines to provide a
single integrated Noise Monitoring Program for all 4 mines.

3.4 Continuous improvement

The Company shall:

a. Report on these investigations and implementation of any new noise mitigation measures
on site in the AEMR, to the satisfaction of the Director General.

The operator of the Bloomfield CHPP shall:

b. Investigate ways to reduce the noise generated by the Bloomfield CHPP, including
maximum noise levels which may result in sleep disturbance;

¢. Implement all reasonable and feasible best practice noise mitigation measures on the site;
and

d. Report on these investigations and the implementation of any new noise mitigation
measures on site in the AEMR, to the satisfaction of the Director-General.
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3 Noise Monitoring Methodology

3.1 General Requirements

The operational noise monitoring program was conducted with reference to Development Consent N97,/00147
{Donaldson Coal Mine), Project Approval 05 0136 (Abel Coal Mine), and in accordance with SLR’s Report
630.01053.01300-R1 dated 12 August 2014 (Noise Management Plan Abel Underground Mine) and AS 1055-
1997 Acoustics - Description and Measurement of Environmental Noise.

All acoustic instrumentation employed throughout the monitoring program has been designed to comply with
the requirements of AS IEC 61672.1 — 2004 Electroacoustics—Sound level meters — Specifications, AS |EC
61672.2-2004, AS IEC 61672.3-2004 and carried current NATA or manufacturer calibration certificates.

Instrument calibration was conducted before and after each measurement, with the variation in calibrated
levels not exceeding +0.5 dBA.

3.2  Monitoring Locations

Baseline and preceding operational quarterly surveys have been conducted at 11 locations surrounding the
Donaldson Mine and Abel Coal Mine sites. With the experience of these previous surveys, it was decided to
concentrate noise monitoring at six focus locations that represent the potentially most noise affected areas
from Donaldson Mine and Abel Coal Mine. The details of the monitoring locations are contained within
Table 1.

It is relevant to note that Donaldson Open Cut Mine has ceased production and all major earthworks on the
site have been finalised. Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no
longer required.

Furthermore, Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations
onsite during the September 2018 noise maonitoring period.

Tablel Monitoring Locations

D Black Hill Schoal, Black Hill
F Lot 684 Black Hill Road, Black Hill
G 156 Buchannan Road, Buchannan

| Magnetic Drive, Ashtonfield

J Parish Drive, Thornton

L Kilshanny Ave, Ashtonfield

A map giving the approximate location of the noise monitoring sites is contained within Appendix B.
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3.3 Unattended Continuous Noise Monitoring

An environmental noise logger was deployed for a minimum of seven days between 20 September 2018 and
30 September 2018 at each of the nominated locations given in Table 1.

All unattended monitoring equipment was programmed to continuously record statistical noise level indices in
15 minute intervals including the Lamax, La1, Lato, Laso, Lags, Lamin and Laeq. The statistical noise exceedance
levels (Lan) are the levels exceeded for N% of the 15 minute interval. The Laso represents the level exceeded
for 90% of the interval period and is referred to as the average minimum or background noise level. The Laiois
the level exceeded for 10% of the time and is usually referred to as the average maximum noise level. The Laeq
is the equivalent continuous sound pressure level and represents the steady sound level which is equal in
energy to the fluctuating level over the interval period. The Lamax is the maximum noise level recorded over
the interval.

3.4 Operator Attended Noise Monitoring

Operator attended surveys were conducted at each of the six monitoring locations during the daytime,
evening and night-time periods, to verify the unattended logging results and to determine the character and
contribution of ambient noise sources.

4 Operator Attended Noise Monitoring

4.1 Results of Operator Attended Noise Monitoring

Operator attended noise measurements were conducted during the evening and night-time period on
Tuesday 25 September 2018 and Wednesday 26 September 2018. Operator attended noise measurements
were conducted during the daytime period on Wednesday 26 September 2018 and Sunday 30 September
2018. All operator attended noise surveys were conducted using a Briiel & Kjaer 2270 integrating sound level
meter (s/n: 2679354).

Results of the operator attended noise measurements are given in Table 2 to Table 7.

Ambient noise levels given in the tables include all noise sources such as traffic, insects, birds, and mine
operations as well as any other industrial operations.

The tables provide the following information:
¢ Monitoring location.
e Date and start time.
¢ Wind velocity (m/s) and Temperature (2C) at the measurement location.

e  Typical maximum (Lamax) and contributed noise levels.

Mine contributions listed in the tables are from the Abel Coal Mine and are stated only when a contribution
could be quantified.
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Tabhle 2 Location D, Black Hill School, Black Hill
Primary Noise Descriptor Description of Noise
Period Date/ (dBA re 20 pPa) Emission, Typical
S Start time/ Weather Maximum Noise Levels
Lamax La1 Lalo (LAmax — dBA)
26/09/2018 84 70 57 39 58 Aeroplane 49-63
D 09:53 Road Traffic 38-84
ay s ; R
e Estimated Abel Mine Noise Cantribution Birdsong 48-54
2 m/s ESE ; Abel Mine Inaudible
Inaudible
25/09/2018 77 67 50 43 54 Local traffic 77
. 18:28 Insects 36-39
Evening 18°C . .
Estimated Abel Mine Noise Contribution Distant traffic 36-48
1m/sSE Inaudible Abel Mine Inaudible
25/09/2018 Road traffic 43-58
22:36 58 51 48 40 45 Insects/frogs 34-37
Night 10°C Bat 39-50
0.5 m/s SE Estimated Abel Mine Noise Contribution
0/8 Cloud Cover Inaudible Abel Mine Inaudible
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Table 3 Location F, Lot 684 Black Hill Road, Black Hill

Primary Noise Descriptor Description of Noise
Period Date/ {dBA re 20 pPa} Emission, Typical
S Start time/ Weather Maximum MNaise Levels
LAmax LAl La10 (Lamax — dBA)
26/09/2018 77 68 58 45 56 Road traffic 39-77
D 10:14 Aeroplane 46-55
ay N .
e Estimated Abel Mine Noise Contribution Birdsong 48
Calm . Abel Mine Inaudible
Inaudible
i:{gz’/ 2018 73 63 25 45 52 Road traffic 50-73
Evening 11;C Insects 41-49
calm Estimated Abel Mine Noise Contribution Abel Mine Inaudible
Inaudible
25/09/2018
22:59 62 -8 2 4l 48 Road traffic 40-62
Night 10°C Insects 33-40
0.5m/s SE Estimated Abel Mine Noise Contribution Abel Mine Inaudible
0/8 Cloud Cover Inaudible
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Table4 Location G, 156 Buchannan Road, Buchannan

Primary Noise Descriptor Description of Noise
Period EVEY (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
LAmax La1l LA10 (Lamax — dBA)
26/09/2018 60 53 50 43 48 Road traffic 41-52
Day 11:17 Birdsong 51-60
17°c Estimated Abel Mine Noise Contribution Wind in trees 33-51
1m/sS Inaudible Abel Mine Inaudible
25/09/2018 53 50 |47 |41 |aa [ Imects3038
19:59 Road traffic 38-53
Evening Wind in trees 39
12°C Estimated Abel Mine Noise Contribution Bloomfield Colliery 32-47
1m/s ESE Inaudible Abel Mine Inaudible
26/05/2018 Road traffic 32-45
00:05 45 43 36 31 34 Insects 28-31
Night 11°C Livestock 37
0.5 m/s SE Estimated Abel Mine Noise Contribution Bloomfield Colliery 28-37
0/8 Cloud Cover Inaudible Abel Mine Inaudible

Page 17 S I.Ra

A1-159



DONALDSON COAL PTY LTD
Abel Underground Coal Mine

Donaldson Coal Pty Ltd
Donaldson and Abel Ceal Mines
Quarterly Noise Menitoring
Quarter Ending September 2018

2018 ANNUAL REVIEW
Report No. 737/21

SLR Ref No: Q71 630.01053-R01-v1.0.docx
January 2019

Table5 Location I, Magnetic Drive, Ashtonfield

Primary Noise Descriptor
Period Date/ {dBA re 20 LLPa}

Start time/ Weather

Description of Noise
Emission, Typical
Maximum MNaise Levels

LAmax LAl LA10 Lago (Lamax — dBA)
Residential noise 50
30/09/2018 73 67 58 41 5 Road traffic 45-73
Day 09133 Insects 35-40
17 Estimated Abel Mine Noise Contribution Birdsong 45-60
2m/s$S Inaudible Abel Mine Inaudible
25/09/2018 71 >4 a8 42 48 Insects 33-37
Evening 20155 Traffic 41-71
11c Estimated Abel Mine Naise Contribution Abel Mine Inaudible
1m/s ESE Inaudible
26/09/2018 Insects 33-40
00:58 23 48 a4 39 42 Traffic 41-47
Night 12°C Dog barking 51-53
0.5 m/s ESE Estimated Abel Mine Noise Contribution
0/8 Cloud Cover Inaudible Abel Mine Inaudible
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Table 8 LocationJ, Parish Drive, Thornton

Primary Noise Descriptor Description of Noise
Period EVEY (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
Lamax La1 Lalo (LAmax — dBA)
30/09/2018 62 51 42 33 41 Traffic 33-43
D 09:54 Birdsong 44-62
ay 14°C . . . . Insects 30
Estimated Abel Mine Noise Contribution
2 m/s SSE . Abel Mine Inaudible
Inaudible
Train 44-46
25/09/2018 54 49 47 41 44 Road traffic 38-48
Evening ié"f Insects/frogs 42-54
Estimated Abel Mine Noise Contribution
0.5m/s SE ) ) .
Inaudible Abel Mine Inaudible
25/09/2018
22:03 49 45 42 38 40 Road traffic 38-49
Night 10°C Insects/frogs 42-48
0.5 m/s SE Estimated Abel Mine Noise Contribution Abel Mine Inaudible
0/8 Cloud Cover Inaudible
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Table7  Location L, Kilshanny Ave, Ashtonfield
Date/ Primary Noise Descriptor Description of Noise
ate, - :
3 T |
Period Start time/ Period/ (el Gl Mn;l;ﬁ\lqounr; ;E:,z: Levels
Weather LAmax Lat Lato (Lamax — dBA)
Birdsong 42-63
26/09/2018 71 62 50 42 50 Local traffic 62-71
b 11:46 Distant traffic 42-44
ay R S ]
17°c Estimated Abel Mine Naise Contribution Wind |n' trees 4,2 o1
1 m/s SSE . Bloomfield Colliery <35
Inaudible . .
Abel Mine Inaudible
25/09/2018 78 63 40 37 51 Insects 32-33
20:29 Residential noise 36-41
Evening ) Traffic 36-78
12°c Estimated Abel Mine Naise Contribution Bloomfield Colliery <30
1m/sE Inaudible Abel Mine Inaudible
26/09/2018 51 46 a4 33 40 Insects 30-32
00:34 Traffic 32-41
Night 11°C Train 41-48
0.5 m/sSE Estimated Abel Mine Noise Contribution Dog barking 45-51
0/8 Cloud Caver Inaudible Abel Mine Inaudible
4.2 Operator Attended Noise Monitoring Summary
4.2.1 Donaldson Mine

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.

Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

4.2.2

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding

Abel Coal Mine

that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

The Bloomfield CHPP stockpile area was not audible during all operator attended noise surveys.
generated by local and distant traffic was a significant contributor to ambient noise levels at all monitored

locations as well as ‘natural’ noises such as birds, insects.

4.3

43.1

Operations

Compliance Assessment and Discussion of Results

Results of the operational compliance assessment are given in Table 8.
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Table8 Compliance Noise Assessment — Operations

Lacation Estimated Abel Laeq{15minute} Consent Conditions Compliance
Contribution dBA

Day Eve Night Day Eve EW] Eve
D — Black Hill School, Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Black Hill
F — Black Hill Road, Black Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Hill
G — Buchanan Road, Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Buchanan
| — Magnetic Drive, Inaudible | Inaudible | Inaudible | 36 36 36 Yes Yes Yes
Ashtonfield
1 —Parish Drive, Tharnton | Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
L —Kilshanny Ave, Inaudible | Inaudible | Inaudible | 40 40 40 Yes Yes Yes
Ashtonfield

Results presented in Table 8 indicate that compliance with the relevant consent conditions was achieved at all
noise monitoring locations during all periods.

4.3.2 Sleep Disturbance

Results of the sleep disturbance compliance assessment are given in Table 9.

Tabled Compliance Noise Assessment — Sleep Disturbance

Location Estimated Bloomfield LA1{iminute} Consent Conditions Compliance
Contribution dBA La1{iminute} dBA
D — Black Hill Schoaol, Black Hill Inaudible 45 Yes
F — Black Hill Road, Black Hill Inaudible 45 Yes
G — Buchanan Road, Buchanan Inaudible 45 Yes
| — Lord Howe Drive, Ashtonfield Inaudible 45 Yes
J — Parish Drive, Thornton Inaudible 45 Yes
L —Kilshanny Ave, Ashtonfield Inaudible 47 Yes

Results presented in Table 9 indicate that compliance with the sleep disturbance consent conditions was
achieved at all noise monitoring locations during the night-time noise surveys.
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5 Unattended Continuous Noise Monitoring

5.1 Results of Unattended Continuous Noise Monitoring

Unattended continuous noise monitoring was conducted between 20 September 2018 and 28 September
2018 at each of the six monitoring locations given in Table 10.

Table 10 Noise Logger and Noise Monitoring Locations

D - Black Hill Schoal, Black Hill ARL EL-316 16-203-528 20 September 2018 - 30 September 2018

F — Black Hill Road, Black Hill ARL EL-316 16-207-050 20 September 2018 - 30 September 2018

G —Buchanan Road, Buchanan ARL EL-316 16-306-041 20 September 2018 - 30 September 2018

|  Magnetic Drive, Ashtonfield ARL EL-316 16-004-038 20 September 2018 - 30 September
2018

L — Kilshanny Ave, Kilshanny ARL EL-316 16-203-525 20 September 2018 - 30 September 2018

1 — parish Drive, Thornton SVAN 957 20665 ;glzeptember 2018 - 30 September

The unattended ambient noise logger data from each monitoring location are presented graphically on a daily
basis and are attached as Appendix C. A summary of the results of the unattended continuous noise
monitoring is given in Table 11.

The ambient noise level data quantifies the overall noise level at a given location independent of its source or
character.

The measured ambient noise levels were divided into three periods representing day, evening and night as
designated in the NSW Noise Policy for Industry (NPfl).

Precautions were taken to minimise influences from extraneous noise sources (eg optimum placement of the
loggers away from creeks, trees, houses, etc), however, not all these sources or their effects can be eliminated.
This is particularly the case during the warmer times of year when noise from insects, frogs, birds and other
animals can become quite prevalent.

Weather data for the subject area during the noise monitoring period was provided by Bloomfield Colliery.
Noise data during periods of any rainfall and/or wind speeds in excess of 5 m/s were discarded in accordance
with NPfl weather affected data exclusion methodology.
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Table 11 Unattended Continuous Noise Monitcring Ambient Noise Levels (dBA)

Location Primary Noise Descriptor (dBA re 20 pPA)
La1 La1o Laso LAeq
Day 67 54 37 54
D
. . Evening 61 46 40 51
Black Hill School, Black Hill
Night 53 43 33 49
Day 71 57 45 59
F
. . Evening 63 55 a7 55
Lot 684 Black Hill Road, Black Hill
Night 59 53 39 53
Day 54 49 39 48
G
Evening 49 46 36 44
156 Buchanan Road, Buchanan
Night 47 43 29 43
Day 66 57 40 56
|
) . . Evening 58 47 41 50
49 Magnetic Drive, Ashtonfield
Night 49 44 34 48
Day 62 51 31 52
L
. . Evening 58 44 36 48
17 Kilshanny Ave, Ashtonfield
Night 47 37 26 46
Day 51 a7 38 48
J
. . Evening 49 46 39 44
220 Parish Drive, Thornton
Night 49 44 31 43

5.2  Long term Unattended Continuous Monitoring Summary for Donaldson
Mine and Abel Coal Mine

5.2.1 Ambient LA90 Noise Levels

The long term ambient Laso noise levels collected from each monitoring location are presented graphically in
Figure 1, Figure 2 and Figure 3 for the daytime, evening and night-time periods respectively.
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5.2.1.1 Baseline

The summary of results in Table 12 shows the ambient Lagso noise levels recorded for the current monitoring
period compared to the levels recorded during the baseline monitoring process (ie. prior to commencement of
mining operation at Donaldson).

Table 12 LA90 Results Comparison — Baseline

Long term Night-time LAs0

Noise Levels

Monitoring Location Period' Difference dB’
Baseline September
2018

Day N/A? 37 N/A

D
) ) Evening N/A? 40 N/A

Black Hill Schoaol, Black Hill

Night N/A 33 N/A
E Day 39 a5 &
Lot 684 Black Hill Road, Evening 35 47 12
Black Hill Night 31 39 2
G Day N/A? 39 N/A
156 Buchanan Road, Evening N/A® 36 N/A
Buchanan Night N/A” 29 N/A
I Day 48 40 -8
49 Magnetic Drive, Evening 33 41 8
Ashtonfield Night M 34 7
L Day N/A? 31 N/A
17 Kilshanny Ave, Evening N/A” 36 N/A
Ashtonfield Night N/Az 26 N/A

Day 39 38 41
J

. . Evening 44 38 -6

220 Parish Drive, Thornton

Night 40 31 9

Note 1:  Periods are as detailed the NPfl and are Daytime - 7.00 am to 6.00 pm Monday te Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00
pm 10.00 pm; Night - 10.00 pm te 7.00.am pm Monday to Saturday, 10.00 pm te 8.00 am Sunday.

Note 2:  No data was available during baseline measurements, na comparisens can be made.

Note 3:  Rounded to the nearest whole dB.
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5.2.1.2 Previous Quarter

Table 13 presents the ambient Laso noise levels recorded for the current monitoring period compared to those
measured in the previous monitoring period.

Table 13 LA90 Results Ccmparison — Previous Quarter

Monitoring Location

D

Period’

Day

Long term Night-time Lago

Noise Levels

June 2018

September
2018

A

Difference dB*

G

156 Buchanan Road,
Buchanan

Day

Evening

. i Evening 7
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

Night

|
49 Magnetic Drive,

Ashtonfield 1
L -14
17 Kilshanny Ave, 36 -6
26 -12
38 0
39 38 -1
33 31 -2

Note 1:

Note 2:  Rounded to th
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5.2.1.3 Coinciding Pericd Last Year

Table 14 presents the ambient Lago noise levels recorded for the current monitoring period compared to those
measured during the coinciding monitoring period last year.

Table 14  Lago Results Comparison — Coinciding Period Last Year

Long term Night-time Lago

Noise Levels

Monitoring Location Difference dB’
September September
2017 2018

Day 35 37 2

D
. . Evening 43 40 3

Black Hill School, Black Hill

Night 30 33 3
r Day 44 45 1
Lot 684 Black Hill Road, Evening 46 47 1
Black Hill Night 33 39 6
G Day 39 39 1
156 Buchanan Road, Evening 34 36 2
Buchanan Night 28 29 1
| Day 38 40 2
49 Magnetic Drive, Evening 35 41 6
Ashtonfield Night 20 34 5
L Day 31 31 1
17 Kilshanny Ave, Evening 29 36 7
Ashtonfield Night 15 26 10

Day 35 38 3
J

5 i Evening 33 38 5

220 Parish Drive, Thornton

Night 25 31 6

Note 1:  Periods are as detailed in the Industrial Noise Policy {INP).and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm
Sunday; Evening - 6.00 pm 10.00 pm; Night - 10.00 pm te 7.00 am pm Monday to Saturday, 10.00 pm te 8.00 am Sunday.

Note 2:  Rounded to the nearest whole dB.
5.2.2 Ambient Laio Noise Comparison

The long term ambient Laio noise levels collected from each monitoring location are presented graphically in
Figure 4, Figure 5 and Figure 6 for the daytime, evening and night-time respectively.
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5.2.2.1 Baseline

Table 15 presents the ambient Laio noise levels recorded for the current monitoring period compared to the
levels recorded during the baseline monitoring period.

Table 15 Laio Results Comparison — Baseline

Manitoring Location

D

Period"

Day

Long term Night-time LA10

Noise Levels

Baseline

September
2018

ah

Difference dB’

. i Evening N/A
Black Hill Schoal, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G Day
156 Buchanan Road, Evening N/A
Buchanan N/A
| 7
49 Magnetic Drive, -6
Ashtonfield 3
L 51 N/A
17 Kilshanny Ave 44 N/A
37 N/A
47 -4
46 -4
48 44 -4

Note 1:

Sunday; E
Note 2:  Nodata wasa
Note 3:  Rounded to the ne:

and are Daytime - 7.00 am to 6.00 pm Mconday te Saturday, 8.00 am to 6.00 pm

ements, no comparisons can ke made.

-10.00 pm ta 7.00 am pm Monday te Saturday, 10.00 pm te 8.00 am Sunday.
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5.2.2.2 Previous Quarter

Table 16 presents the ambient Lato noise levels recorded for the current monitoring period compared to those

measured during the previous monitoring period.

Table 16 Laio Results Comparison — Previous Quarter

Monitoring Location

D

Period’

Day

Long term Night-time La10

Noise Levels

June 2018
2018

y N

Difference dB*

September

: . Evening 3
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G

156 Buchanan Road,
Buchanan

Day

Evening

Night

|
49 Magnetic Drive,

Ashtonfield
L -8
17 Kilshanny Ave, 44 -11
37 -17
47 0
46 -1
45 44 0

Note 1:  Period
Sunday;

Note 2:

and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am te 6.00 pm

.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.
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5.2.2.3 Coinciding Period Last Year

Table 17 presents the ambient Laio noise levels recorded for the current monitoring period compared to those
measured during the coinciding monitoring period last year.

Table 17 Laio Result Comparison — Coinciding Period Last Year

Monitoring Location

D

Period"

Day

Long term Night-time LA10

Noise Levels

September
2017

September
2018

y N

Difference dB’

G

156 Buchanan Road,
Buchanan

Day

Evening

49 Magnetic Drive,
Ashtonfield

. i Evening )
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

L

17 Kilshanny Ave,
Ashtonfiel

ive, Thornton

44

37

47

46

42

44

Wl R lflw W W IN|IRP]|O|O O

Note 1:  Period:
Sunday;

Note 2:  Rounded to th

and are Daytime - 7.00 am to 6.00 pm Monday te Saturday, 8.00 am to 6.00 pm
.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.
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5.3  Rail Noise Impact

In order to determine compliance with the rail noise criteria, a noise logger was positioned at LocationJ. No
trains were recorded over the monitoring period. As such rail noise levels from the Bloomfield Rail Spur were
considered to be in compliance with the Abel Mine Project Approval during the noise monitoring period.

6 Conclusion

SLR was engaged by Donaldson Coal Pty Ltd to conduct quarterly noise monitoring surveys for
Donaldson Coal Mine and Abel Coal Mine in accordance with the Abel Coal Mine Noise Monitoring Program,
dated 12 August 2014.

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.
Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding
that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

Operator-attended and unattended noise measurements were conducted for the September 2018 quarter at
six focus locations surrounding the mine.

Abel portal operations were not observed to be audible at any locations during the monitoring period.
Contributed noise levels from Abel Mine did not exceed noise emission goals (including night-time sleep
arousal criteria) and compliance with the Abel Mine Project Approval was indicated at all locations.

A comparison of ambient La1o and Laso noise levels recorded during the current monitoring period (September
2018), the baseline monitoring period, the last monitoring period (June 2018), and the coinciding monitoring
period from last year (September 2017) has been conducted.

Rail noise levels from the Bloomfield Rail Spur were considered to be in compliance with the Abel Mine Project
Approval during the noise monitoring period.

Page 36

A1-178



2018 ANNUAL REVIEW

Report No. 737/21

DONALDSON COAL PTY LTD
Abel Underground Coal Mine

Appendix A
Acoustic Terminology

Report 630.01053
Page 10of 2

1 Sound Level or Noise Level

The terms “sound” and “noise” are almost interchangeable, except
that in common usage *nois¢” is often used to refer to unwanted
sotnd,

Sound {or noise) consists of minute Quctuations in atmospheric
pressure capable of evoking the sense of hearing. The human ear
responds to changes in sound pressure over a very wide range. The
loudest sound pressure to which the human car responds is ten
million times greater than the softest. The decibel (abbreviated as
dB) scale reduces this ratie 1o a more manageable size by the use of
logarithms.

The symbols SPL, L or Le are commonly used to represent Sound
Pressure Level.  The symbol La represents A-weighted Sound
Pressure Level.  The standard reference unit for Sound Pressure
Levels expressed in deeibels is 2E-5 Pa.

2 “A” Weighted Sound Pressure Level

The overall level of a sound is usually expressed in terms of dBA.
which is measured using a sound level meter with an * A-weighting”
filtker, This is an electronic filter having a frequency response
corresponding approximately to that of human hearing.

People’s hearing is most sensitive to sounds at mid frequencies
(500 Hz to 4000 Hz), and less sensitive at lower and higher
frequencies. Thus, the level of a sound in dBA is a good measure of
the loudness of that sound. Different sources having the same dBA
level generally sound about equally loud,

A change of 1 dBA or 2 dBA in the level of a sound is difTicult for
most people to detect, whilst a 3 dBA to 5 dBA change corresponds
to a small but noticeable change in londness. A 10 dBA change
cerresponds Lo an approximate doubling or halving in leudness, The
table below lists examples of typical noise levels

Sound

Subjective
Pressure Typical Source Evallual jan
Level (dBA)
130 Threshold of pain Irfalerable
120 Heavy rock concert e e
110 Grinding on steel Exiramel s oty
100 Loud carhemat 3m
\';U Construchion site with pneumatic Very noisy
b hammenng
B0 Kerbgide of busy sreet Loud
n Loud rado o television =
B0 Departmani store
=0 General Office Modimth:to quet
4 inside private affice - @ "
a0 Insise bedroom Ouit o vary gl
20 Unoccupted recording shudio Almost slent

Other weightings (eg B, T and I) are less commonly used than A-
weighting,  Sound Levels measured without any weighting are
referred to as“linear”, and the units are expressed as dB(Z) or dB.

3 Sound Power Level

The Sound Power of a source is the rate at which it emits acoustic
energy.  As with Sound Pressure Levels, Sound Power Levels are
expressed in decibel units (dB or dBA), but may be identified by the
symbols SWL or LW, or by the reference unit 1E-12 W,

The relationship between Sound Power and Sound Pressure may be
likened to an electric radiator, which is characterised by a power
rating, bul has an efTect on the surrounding environmenl thal can be
measured in terms of a different parameter, temperature.

4 Statistical Noise Levels

Sounds that vary in level over time, such as road traffic neise and
most community noise, are commonly described in terms of the
statistical exceedance levels Lax, where Lax is the A-weighted
sound pressure level exceeded for Mo of a given measurement
period, For example, the Lao is the noise level exceeded for 1% of
the time, Lato the noise exceeded for 10% of the time, and =o on.

The following figure presents a hypothetical 15 minute noise survey,
illustrating various commaon statistical indices of interest.

55 7
< 1
o 507
= ]
® 451
o}
g 40 7
n
g
o 357
£
3 »;

25 f f

00:00 05.00 10:00 15:.00
Monitoring or Survey Period (minutes)

Of particular relevance, are:

La The noise level exceeded for 1% of the | 5 minute interval.

Lao The noise level exceed for 109 of the 15 minute nterval,
This is commonly referred to as the average maximum
noise level,

Las The noise level exceeded for 90% of the sample period.
This noise level is deseribed as the average minimum
background sound level (in the absence of the source
under consideration), or simply the background level.

L iy The A-weighted equivalent noise level (basically the

average neise level). It is defined as the steady sound
level that contains the same amount of acoustical energy
as the coresponding ime-varying sound.

When dealing with numerous days of statistical noise data, it is
somelimes necessary Lo define the typical noise levels al a given
maonitoring location for a particular time of day. A standardised
method is available for determining these representative levels,

This method produces a level representing the “repeatable minimum™
Laso noise level over the daytime and night-time measurement
periods, as required by the EPA. In addition the method produces
mean or “average” levels representative of the other descriptors
(Laeg, Laio, etc).

5 Tonality

Tonal noeise conlains one or more prominent tones (ie distine
frequency components), and is normally regarded as more offensive
than "broad band™ noise.

6 Impulsiveness

An impulsive noise is characterised by one or more short sharp peaks
in the time domain, such as oceurs during hammering,
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7 Frequency Analysis

Frequency analysis is the process used to examine the tones (or
frequency components) which make up the overall noise or
vibralion signal. This analysis was traditionally camied out using
analogue electronic filters, but is now nomally carried out using
Fast Fourier Transform (FFT} analysers.

The wnits for frequency are Hertz (Hz), which represent the
number of cycles per second.

Frequency analysis can be in;

. Octave bands (where the centre frequency and width of each
band is double the previous band)

. 1/3 octave bands (3 bands in each octave band)

. Narrow band (where the spectrum is divided into 400 or
more bands of equal width)

The following figure shows a 1/3 octave band frequency analysis
where the noise is dominated by the 200 Hz band. Note that the
indicated level of cach individual band is less than the overall
level, which is the logarithmic sum of the bands.
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8 Vibration

Vibration may be defined as cyclic or transient motien. This
maotion can be measured in terms of its displacement, velocity or
acceleration. Most assessments of human response to vibration or
the risk of damage to buildings use measurements of vibration
velocity. These may be expressed in terms of “peak™ velocity or
s veloeity,

The former is the maximum instantaneous velocity, without any
averaging, and is sometimes referred to as “peak particle velocity”,
ar PPY. The latter incorporates “root mean squared™ averaging
over some defined time period.

Vibration measurements may be carried out in a single axis or
alternatively  as  Iriaxial - measuranents, Where  triaxial
measurements are used, the axes are commoenly designated vertical,
longitudinal {aligned toward the source) and transverse.

The common units for velocity are millimetres per second
{mm/s). As with noise, decibel units can also be used, in which
case the reference level should always be stated. A vibration
level W, expressed in mm/s can be converted to decibels by the
formula 20 log (V/Ve), where Vo is the reference level (1E-6
mm/sk. Care is required in this regard, as other referance levels
are used by some organizations.

Tl

9 Human Perception of Vibration

People are able to “feel” vibration at levels lower than those
required to cause even superficial damage to the most susceptible
classes of building (even theugh they may not be disturbed by the
motion).  An individual's perception of motion or response o
vibration depends very strongly on previous experience and
expectations, and on othe connolations associaled wilh the
perceived source of the vibration. For example, the vibration that
a person responds o as “normal” in a car, bus or train is
considerably higher than what is perceived as “nomal” in a shop,
office or dwelling.

10 Over-Pressure

The term “over-pressure” is used to deseribe the air pressure
pulse emitted during blasting or similar events. The peak level
of an event is normally measured using a microphone in the
same manner as linear noise (ie unweighted), al requencies both
in and below the audible range.

11 Regenerated Noise

Noise that propagates through a structure as vibration and is
radiated by vibrating wall and floor surfaces is termed “regenerated
noise”, “structure-bome noise”, or somelimes  “ground-bome
noise”. Regenerated noise originates as vibration and propagates
between the source and receiver through the ground andfor building
structural elements, rather than through the air.

Typical sources of regenerated noise include tmnelling works,
underground railways, excavation plant (eg rockbreakers), and
building services plant (ee fans. compressers and generators),

The following figure presents the various paths by which vibration
and regenerated noise may be transmitted between a source and
receiver for construction activitics occurring within a tunnel.

e Lwarioner

L IERATION
T RAASATON b

The term “regenerated noise” is also used to describe other types
of noise that are emitted from the primary source as a different
form of energy, Cne example would be a fan with a silencer,
where the fan is the energy sowrce and primary noise source.
The silencer may cffectively reduce the fan noise, but some
additional neise may be created by the aerodynamic effect of the
silencer in the airstream.  This “secondary” noise may be
referred to as regenerated noise,
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Statistical Ambient Noise Levels
Location D - Saturday, 22 September 2018
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Statistical Ambient Noise Levels
Location D - Sunday, 30 September 2018
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Statistical Ambient Noise Levels
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Thursday, 20 September 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location G - Saturday, 22 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Monday, 24 September 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location G - Wednesday, 26 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location G - Friday, 28 September 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location G - Sunday, 30 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location | - Friday, 21 September 2018

Cutside Maters Cperaling Range Excluded Cata L1 #— L0
—a— 90 Lez *  Relatve Humidiy = Rain>=0.5mm
- = - Mean Wind Spead (1 .5m) * Temp
108 | 30
190 | 25
o5 > | 20
o sooEOy 18
85 = 10

00 ey

™ W"- A - PO N oo
A

P

Ehiads & BOAF . B fik By w it
.,-,-_,L_E:;,.E_.,,ﬁﬁir.?.:ah;ua;ﬁ3%‘4%.:??,;5,&%;&;.3&»::-_:

o

&

T
E= >
i is
- =2
22 5 | 10 | 1]
£k PR
2L &0 |88 3
=1 oy
EE =g 2083
EH &2
3 50 -25
@
45 30
40 -35
A [
0 L 45
5 | 50
20 ' 1 ! B8
0000 oz 0400 o= 08:00 1000 12:00 14:00 18:00 18:00 200 2200 o]
Time of Day (End of SampieInterval)
Statistical Ambient Noise Levels
Location | - Saturday, 22 September 2018
Cutside Mater's Oparaiing Rangs Excludad Data L1 —e—L1
—i— 180 Les % Relative Humidity = Rain == [ 5mm
- =% - Moan Wind Spocd (1.5m) ®  Temp
105 ;30
100 |25
{20
i 15
b ) |10
R0 % - = ] Fl
- et aelil bbb St aitniton b atidhall, f 8
g§_ s - AT b i e e e OO s seretetye [
zE X -
sz M & 25
o =1 =
24 &5 BE-I)
£ ] ER
oL g0 M5B &
2 Eg
[ | -20a
2E o
=% =0 25 =
wy
45 | 30
40 | .36
a5 40
] | s
25 .50
00 00 200 0400 0600 08-00 1000 12:00 14:00 16:00 18:00 20.00 22:00 0000
Time of Day (End of Sample Interval)
- SLR¥
071 630.01053-R01-v1.0 docx Page 19 of 34

A1-200



2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location | - Sunday, 23 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location | - Thursday, 27 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location | - Saturday, 29 September 2018
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2018 ANNUAL REVIEW DONALDSON COAL PTY LTD
Report No. 737/21 Abel Underground Coal Mine

Statistical Ambient Noise Levels
Location L - Thursday, 20 September 2018
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DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
Location L - Saturday, 22 September 2018
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1 Introduction

1.1 Background

Donaldson Coal Pty Ltd has commissioned SLR Consulting Australia Pty Ltd (SLR) to conduct quarterly noise
monitoring surveys for the Donaldson Coal Mine and Abel Coal Mine during the December 2018 quarter in
accordance with the Abel Mine Project Noise Monitoring Program, dated 12 August 2014.

1.2  Obijectives of this Report

The objectives of the noise monitoring survey for this operating quarter were as follows:

e Measure the ambient noise levels at six focus receptor locations (potentially worst affected)
surrounding Donaldson Coal Mine and Abel Coal Mine.

e Qualify all sources of noise within each of the attended surveys, including estimated contribution or
maximum level of individual noise sources.

e Assess the noise emissions of Donaldson Coal Mine and Abel Coal Mine with respect to the limits
contained in the Development Consent.

1.3  Acoustic Terminology
The following report uses specialist acoustic terminology. An. explanation of common terms is provided in

Appendix A.

2 Development Consent Project Approval

Development consent was obtained by Donaldson Coal Pty Ltd for the Donaldson Mine in October 1999
following a Commission.of Inquiry. Development Consent number N97/00147 was issued by the Minister for
Urban Affairs pursuant to Section 101 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

Project Approval {Application No. 05_0136) granted by the Minister of Planning was obtained by Donaldson
Coal Pty Ltd for Abel Coal Mine in 2007.
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2.1 Donaldson Coal Mine Development Consent Conditions

The Development Consent nominates hours of operation and mine noise emission goals in the Sections
entitled “Operation of Development, Condition No. 3(1) and 3(2)”, and “Noise and Vibrational Noise Limits:

Caondition No. 15” as follows:

3.(1) Subject to (2) the approved hours of operation are as follows:

Works Period Hours
Construction, including construction Monday to Friday 7amto 6 pm
of any bunds Saturday 8amtolpm
Mining operations, including mining, )
haulage of waste to dumps and coal Monday to Friday 24 hours per day
g i p Saturday, Sunday 7amta 8 pm
processing
Road Transportation and stockpilin
P pring 7 days per week 24 houwrs per day
of coal
Rail loading of coal 7 days per week 7am to 10 pm
Maintenance of mobile and fixed
f 7 7 days perweek 24 houwrs per day
plant
Blasting, not involving closure of john
9. i g f Monday ta Saturday Zamto5pm
Renshaw Drive
Blasting, involving closure of fohn
9 i g f Monday to Saturday 10amic2 pm
Renshaw Drive
MNotes: Restrictions on Public Holidays are the same as Sundays
(2) The Applicant shall submit a report to the Director-General’s satisfaction demonstrating the noise

limits in Condition 15 can be met while rail loading of coal is occurring during the period from 6 pm to
10 pm. If that report does not demaonstrate that the noise limits can be met to the Director-General’s
satisfaction, then the hours of operation for rail loading of coal shall be restricted to 7 am to 6 pm.”

A1-222
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15. Unless subject to g negotiated agreement in accordance with Condition 23, the Applicant shall ensure
that the noise emission from construction or mining operations, when measured or computed at the
boundary of any dwelling not owned by the applicant (or within 30 metres of the dweliing, if the
boundary is more than 30 metres from the dwelling), shall not exceed the following noise limits:

Beresfield area (residential} 45 35
Steggles Poultry Farm 50 40
Ebenezer Park Area 46 41
Black Hill Area 40 38
Buchanan and Louth Park Area 38 36
Ashtonfield Area 41 35
Thornton Area 48 40
Naote: Davtime is 7 am ta 10 pm Monday-Saturday, and 8 am ta 10 pm Sundays and Public Halidays. Night-time is 10 pm to 7 am Maonday-

Saturday, and 10 pm to 8 am Sundays and Public Halidays.

The noise limits apply for prevailing meteorological conditions (winds up to 3 m/s), except under
conditions of temperature inversions.”

Other Conditions of Consent relevant to noise are as follows:

18.

19.

2.2

The appilicant shall survey and investigate noise reduction measures from plant and equipment and set
targets for noise reduction in each Annual Environmental Management Report (AEMR), taking into
consideration valid noise complaints received in the previous year.. The Report shall also include
remedial measures.

The Applicant shall revise the Noise Management Plan as necessary and provide an updated Plan five
years after commencement of mining to the Director-General, the independent noise expert (Condition
48), EPA, Councils and the Community Consultative Committee.

Abel Coal Mine'= Project Approval

Approved Operations

The following operations are approved under the Abel Coal Mine Project Approval:

Extraction of up to 6.1 Mtpa of Run of Mine (ROM) coal from the Abel Underground Coal Mine.

Transport coal to the existing Bloomfield Coal Handling and Preparation Plant by private haul roads,
or by coal conveyor, or by a combination of both methods.

Operate the Bloomfield Coal Handling Processing Plant (CHPP) to process coal extracted from the
Abel Coal Mine and the Bloomfield and Donaldson Coal Mines.

Transportation of product coal from the Bloomfield site by rail via the Bloomfield rail loading facility.
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The Project Approval was modified in June 2010 (05_0136 MOD 1) allowing construction and operation of a
downcast ventilation fan. In May 2011 the Project Approval was modified again (05_0136 MOD 2) to allow the
construction and operation of an upcast ventilation fan (and associated facilities). In December 2013 the
Project Approval was further modified (05_0136 MOD3) to account for the increase in coal extracted including
the upgrade of the Bloomfield CHPP.

Consent Conditions
The relevant conditions relating to noise from the Abel Coal Mine approval are reproduced below.

Schedule 4
NOISE

Operational Noise Criteria

1. The Proponent shall ensure that the noise generated by the Project does not exceed the criteria in Table
4 at any residence on privately-owned land.

Table 4: Operational Noise Criteria dB(A)

Location | Lord Howe Drive
! 36 36 36 45

Ashtonfield

Location K Cathalic Diccese 27 h 37 45
Land

Location L Kllshann'y Avenue D 40 40 47
Ashtonfield

All other Locations All other pr'lvately e 35 25 45
owned Residences

Nates:

L] To interpret the locations referred to in Table 4, see pian in Appendix 3 {Appendix A).
L] Naise generated by the praject is ta be meosured in accardance with the relevant requirements, and exemptians (including certain
meteorological canditions), of the NSW Industrial Noise Palicy.

These naise criteria do not apply if the Proponent has an Agreement with the relevant landowner to generate higher noise levels, and the proponent has
advised the Department in writing of the terms of this agreement.
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Construction Noise Criteria

1. The proponent shall ensure that the noise generated during the construction of the downcast

ventilation shaft as described in EA (MOD3) does not exceed the criteria in Table 5.

Table 5: Construction Noise Criteria dB(A)

Location

Receiver

Day

LAeq(15minute}

Location R 281 Lings Road, Buttai 50
Location S 189 Lings Road, Buttai 43
Nates:

The criteria in Table 5 apply anly whilst the downcast ventilation shaft is-being constructed, and for a maximum of 12 weeks from the

commencement of canstruction.

To interpret the locations referred to in Table 5, see pian in Appendix 3 {attached to this report as Appendix A).

Naoise generated by the praject is ta be measured in‘accardance with the relevant requirements, and exemptians (including certain

meteorological conditions), of the NSW Industrial Noise Policy.

However, these noise criteria do not apply if the Proponent has an Agreement with the relevant londowner to generate higher noise levels,

and the propanent has advised the Department in writing of the terms of this agreement.

Rail Noise Criteria

1. The proponent shail ensure that the naise from rail movements on the Bloomfield Rail Spur does not
exceed the limits in Table 6 at any residence on privately owned land.

Table 6: Rail

Location

Spur noise criteria dB (A)

All privately-owned land 55

40

Cumulative Noise Criteria

1. The proponent shall implement all reasonable and feasible meagsures to ensure that the noise
generated by the project combined with noise generated by other mines does not exceed the criteria in

Table 7 at any residence on privately-owned land.

Table 7: Cumulative noise criteria dB (A)

Location

All privately-owned land 55

40

Notes: Cumulative noise is to be measured in accordance with the relevant requirements, and exemptions (including meteorological
canditions), af the NSW Industrial Naise Policy. Appendix 4 sets out the metrolagical conditions under which these criteria apply and the
requirements for evaiuating compliance with these criteria.
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Operating Conditions

1. The proponent shall:

a. Implement best management practise to minimise the construction, operational, road and
rail noise of the project;

b. Operate an on-site noise management system to ensure compliance with the relevant
conditions of this approval;

¢. Minimise the noise impacts of the project during meteorological conditions under which the
noise limits in this consent do not apply (see Appendix 4);

d. Only receive and/or dispatch locomotives and rolling stock either on or from the site that are
approved to operate on the NSW rail network in-accordance with the noise limits in ARTC's
EPL (No. 3142);

e. Carry out reqgular monitoring to determine whether the project is complying with the noise
criteria and other relevant conditions of approval, to the satisfaction of the Director-General.

Noise Management Plan

2. The proponent shall prepare and implement a Noise Management Plan for the project to the
satisfaction of the Director-General. This plan must:

a. Be prepared in consultation with the EPA, and be submitted to the Director-General for
approval within 6 months of the date of approval of MOD 3;

b. Describe the measures that would be implemented to ensure compliance with the noise
criteria and operating conditions in this approval; Describe the proposed noise management
systemyin detail; and

¢. Include a monitoring program that:

+ . Uses attended monitoring to evaluate the compliance of the project against the noise
criteria in this approval;
+  Evaluates and reportson:
o The effectiveness of the en-site noise management system; and
o Compliance against the noise operating conditions; and

Defines what constitutes a noise incident, and includes protocol for identifying and notifying the Department
and relevant stakeholders of any noise incidents. Appendix 4

Noise Compliance Assessment

Applicable Meteorological Conditions

1. The noise criteria in Tables 4 and 7 are to apply under all metrological conditions except
the following:
a. During periods of rain or hail.
b. Average wind speed at microphone height exceeds 5 m/s;
¢. Wind speeds greater than 3 m/s measured at 10m above ground level; or
d. Temperature inversion conditions greater than 3°C/100m.

Determination of metrological conditions
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2. Except for wind speed at microphone height, the data to be used for determining
metrological conditions shall be that recorded by the meteorological station located on the
site.

Compliance monitoring

3. Attended monitoring is to be used to evaluate compliance with the relevant conditions of
this approval.

4. Unless otherwise agreed with the director-general, this monitoring is to be carried out in
accordance with the relevant requirements for reviewing performance set out in the NSW
Industrial Noise Policy (as amended from time to time), in particular the requirements
relating to:

a. Monitoring locations for the collection of representative noise data;

b. Metrological conditions during which collection of noise data is not appropriate;

¢. Fguipment used to collect noise data, and conformity with Australian Standards
relevant to such equipment; and

d. Modification to noise data collected, including for the exclusion of extraneous
noise and/or penalties for madifying factors apart from adjustments for duration.

Appendix 5
Statement of Commitments
3. Noise

3.1 Construction Activities

The following noise control measures will be implemented prior to commencement of construction of
the Abel Underground Mine or the upgrade of the Bloomfield CHPP.

1. Maintain all machinery and equipment in working order;
a.  No construction activities at the Abel pit top will take place on Sundays or Public Holidays;

b.  Where possible locate noisy site equipment behind structures that act as barriers or at the
greatest distance from noise sensitive areas; and

¢ Orientate equipment so that noise emissions are directed away from noise sensitive areas.

3.2 Noise Control Measures

a. The following noise control measures will be implemented prior to the mining of coal from
the Abel underground Mine:

i. Orientation of the ventilation fans away from residential receivers and angle the
output parallel to the ground.

ii. The sound power level of the front end loader to be used near the portal should not
exceed 113 dBA and will be fitted with a noise sensitive reversing alarm.

b. The following noise control measures will be implemented prior to the Bloomfield CHPP
receiving any ROM coal from Able Underground Mine;
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i. Noise mitigation works including partial enclosure and noise screening of drives
and conveyors of the Bloomfield CHPP to screen residences to the north of the site.

3.2 Monitoring

The Company will implement a Noise Monitoring Program for the Abel Underground Mine and the
Bloomfield CHPP, to the satisfaction of the Director-General. The Noise Monitoring Program shall
include a combination of real-time and supplementary attended monitoring measures, and a noise
monitoring protocol for evaluating compliance with the noise environmental assessment. This plan will
be integrated with the monitoring plans for the Tasman, Donaldson and Bloomfield Mines to provide a
single integrated Noise Monitoring Program for all 4 mines.

3.4 Continuous improvement

The Company shall:

a. Report on these investigations and implementation of any new noise mitigation measures
on site in the AEMR, to the satisfaction of the Director General.

The operator of the Bloomfield CHPP shall:

b. Investigate ways to reduce the noise generated by the Bloomfield CHPP, including
maximum noise levels which may result in sleep disturbance;

¢. Implement all reasonable and feasible best practice noise mitigation measures on the site;
and

d. Report on these investigations and the implementation of any new noise mitigation
measures on site in the AEMR, to the satisfaction of the Director-General.
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3 Noise Monitoring Methodology

3.1 General Requirements

The operational noise monitoring program was conducted with reference to Development Consent N97/00147
{Donaldson Coal Mine), Project Approval 05 0136 (Abel Coal Mine), and .in accordance with SLR’s Report
530.01053.01300-R1 dated 12 August 2014 (Noise Management Plan Abel Underground Mine) and AS 1055-
1997 Acoustics - Description and Measurement of Environmental Noise.

All acoustic instrumentation employed throughout the monitoring program has been designed to comply with
the requirements of AS IEC 61672.1 — 2004 Electroacoustics—Sound level meters — Specifications, AS 1EC
61672.2-2004, AS |EC 61672.3-2004 and carried current’ NATA or manufacturer calibration certificates.
Certificates for acoustic instrumentation used during the December 2018 quarter is provided in Appendix B.

Instrument calibration was conducted before and after each measurement, with the variation in calibrated
levels not exceeding 0.5 dBA.

3.2  Monitoring Locations

Baseline and preceding operational quarterly surveys have been conducted at 11 locations surrounding the
Donaldson Mine and Abel Coal Mine sites. With the experience of these previous surveys, it was decided to
concentrate noise monitoring at six focus locations that represent the potentially most noise affected areas
from Donaldson Mine and Abel Coal Mine. The details of the monitoring locations are contained within
Table 1.

It is relevant to note that Donaldson Open Cut Mine has ceased production and all major earthworks on the
site have been finalised. Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no
longer required.

Furthermore, Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations
onsite during the December 2018 noise monitoring period.

Tablel  Menitoring Locations

D Black Hill School, Black Hill
F Lot 684 Black Hill Road, Black Hill
G 156 Buchannan Road, Buchannan

| Magnetic Drive, Ashtonfield

J Parish Drive, Thornton

L Kilshanny Ave, Ashtonfield

A map giving the approximate location of the noise monitoring sites is contained within Appendix C.
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3.3 Unattended Continuous Noise Monitoring

An environmental noise logger was deployed for a minimum of seven days between 23 November 2018 and
Monday 7 January 2019 at each of the nominated locations given in Table 1.

All unattended monitoring equipment was programmed to continuously record statistical noise level indices in
15 minute intervals including the Lamax, La1, Lato, Laso, Lags, Lamin and Laeq. The statistical noise exceedance
levels (Lan) are the levels exceeded for N% of the 15 minute interval. The Laso represents the level exceeded
for 90% of the interval period and is referred to as the average minimum or background noise level. The Laiois
the level exceeded for 10% of the time and is usually referred to as the average maximum noise level. The Laeq
is the equivalent continuous sound pressure level and represents.the steady sound level which is equal in
energy to the fluctuating level over the interval period. The Lamax is the maximum noise level recorded over
the interval.

3.4 Operator Attended Noise Monitoring

Operator attended surveys were conducted at each of the six monitoring locations during the daytime,
evening and night-time periods, to verify the unattended logging results and to determine the character and
contribution of ambient noise sources.

4 Operator Attended Noise Monitoring

4.1 Results of OperfatonAttended Noise Monitoring

Operator attended noise measurements were conducted during the evening and night-time period on
Thursday 20 December 2018 and Friday 21 December 2018. Operator attended noise measurements were
conducted during the daytime period on Tuesday 4 December 2018 and Tuesday 18 December 2018. All
operator attended noise surveys were conducted using a Briiel & Kjeer 2270 integrating sound level meter
(s/n: 2679354).

Results of the operator attended noise measurements are given in Table 2 to Table 7.

Ambient noise levels given in the tables include all noise sources such as traffic, insects, birds, and mine
operations as well as any other industrial operations.

The tables provide the following information:
¢ Monitoring location.
e Date and start time.
¢ Wind velocity (m/s) and Temperature (2C) at the measurement location.

e  Typical maximum (Lamax) and contributed noise levels.

Mine contributions listed in the tables are from the Abel Coal Mine and are stated only when a contribution
could be quantified.
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Tabhle 2 Location D, Black Hill School, Black Hill

Primary Noise Descriptor Description of Noise
EVEY (dBA re 20 uPa) Emission, Typical

Start time/ Weather Maximum Noise Levels
LAmax LAl La1o Laso (LAmax — dBA)

Period

4/12/2018 74 55 Road Traffic 42-74
1£/5'1é Birdsong 48-54
Day 24;(: Wind in trees 38-42
Estimated Abel Mine Noise Con Insects 41-44
2.2m/sSE ) . .
Inaudible Abel Mine Inaudible
20/12/2018 84 75 Insects 48-74
Eveni 18:18 Birdsong 54
vening 30°C . oad traffic 39-84
Estimated
1.1m/sE el Mine Inaudible
20/12/2018
22:27
Night 10°C
3 m/s NNE bel Mi dibl
6/8 Cloud Cover Abel Mine Inaudible
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Table 3 Location F, Lot 684 Black Hill Road, Black Hill

Primary Noise Descriptor Description of Noise
Period Date/ {dBA re 20 pPa} Emission, Typical
S Start time/ Weather Maximum MNaise Levels
LAmax LAl La10 LAago (Lamax — dBA)
1?{;3/2018 78 28 Road traffic 54-78
Day ZS;C Insects 46-49
Estimated Abel Mine Noise Ca Abel Mine Inaudible
1.8 m/s SSE
Inaudible
20/12/2018 70 66 Road traffic 43-70
Eveni 18:39 Insects 45-67
Vening 30°C . eather 53
1.6 m/sS Mine Inaudible
20/12/2018 10-63
22:47
Night 23°C
Bats 55
3m/sS ed Abel Mine a . .
7/8 Cloud Cover Inaudible Abel Mine Inaudible
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Table4 Location G, 156 Buchannan Road, Buchannan

Period Date/

Start time/ Weather

LAmax

Primary Noise Descriptor
(dBA re 20 nPa)

La1l

Description of Noise
Emission, Typical
Maximum Noise Levels
(Lamax — dBA)

Insects 60-72
18/12/2018 85 Road traffic 47-52
5 16:47 Branch 85
ay B o
28°C . . . Wind in trees 45
18m/sS Estimated Abel Mine Noise Other Industry 34-36
Abel Mine Inaudible
20/12/2018 76 75 Insects 45-76
Even 19:53 Wind in trees 43-58
vening 26°C . Road traffic 45-52
Estimated i
42m/sS ine Inaudible
20/12/2018 o
23:50 :3”_53“5 449
) R irdsong
Night 23C Wind in trees 32-35
3.7m/sS Other Industry 29-39
6/8 Cloud Cover Abel Mine Inaudible
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Table 5

Location I, Magnetic Drive, Ashtonfield

Primary Noise Descriptor

Description af Noise

Period Date/ (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
LAmax Lat LA10 Lago fll_nmax — dBA]
4
1?'32 £2018 s at Road traffic 44-74
Day 25; Birdsong 55-68
c Estimated Abel Mine Noise Abel Mine Inaudible
2.9 rfs SE Inaudible
20/12/2018 77 53 Aeroplane 53
o 20:45 Road traffic 42-77
Vening 24°C nsects 34-41
1.7 m/s ESE Abel Mine Inaudible
21/12/2018
00:37
Night 22°C 35.38
3.6m/ss
7/8 Cloud Caver Abel Mine Inaudible
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Table 6

Location J, Parish Drive, Thornton

Primary Moise Descriptor

Description of Naoise

Period Date/ (dBA re 20 uPa) Emission, Typical
Start time/ Weather Maximum Noise Levels
LAmax LAl Laio Laso LAeq {Lamax— ElBA]
i {gzma P 4 Road Traffic 46-53
Day ;“g‘, Birdsong 52-64
= Estimated Abel Mine Noise Abel Mine Inaudible
2.1m/sSE "
Inaudible
20/12/2018 61 48 Insects 39-53
Eveni 21:24 Impact (rain drop) 61
VRIS 23°C Road traffic 43-49
1.1m/sSE Abel Mine Inaudible
20/12/2018
22:00
Night 23°C Road traffic
24m/fss Abel Mine Inaudible
8/2 Cloud Cover
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Table 7 Location L, Kilshanny Ave, Ashtonfield
Date/ Primary Noise Descriptor Description of Noise
ate - :
3 T |
Period Start time/ Period/ (eI ) e
Maximum Noise Levels
Weather LAmax LAl La10 LAg0 LA (Lamax— dBA)
Wind in trees 43-46
18/12/2018 70 65 50 40 51 Road traffic 39-70
5 17:20 Birdsong 54-62
ay R .
2rc Estimated Abel Mine Noise Contribution R§S|d§nts 47
Dirt bike 45-57
2.2m/s S Inaudible
Abel Mine Inaudible
20/12/2018 78 64 54 48 55 Road traffic 55-78
Eveni 20:21 Wind in trees 44
vening R
| ts 45-49
24°C Estimated'/Abel Mine Noise Contribution N S‘ i
1.6 m/s ESE . Abel Mine Inaudible
Inaudible
21/12/2018 .
00:16 62 53 45 37 43 Birdsong 58-62
. . Wind in trees 40-45
Night 22°C Road traffic 59
43mfsS Estimated Abel Mine Naise Contribution X X
. Abel Mine Inaudible
8/8 Cloud Cover Inaudible
4.2 Operator Attéended Noise MonitoringSummary
4.2.1 Donaldson'Mine

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.
Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

4.2.2

Abel Coal Mine

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding
that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

The Bloomfield CHPP. stockpile area was not audible during all operator attended noise surveys. Noise
generated by local and distant traffic was a significant contributor to ambient noise levels at all monitored
locations as well as ‘natural’ noises such as birds, insects.

4.3

43.1

Operations

Results of the operational compliance assessment are given in Table 8.

Compliance Assessment and Discussion of Results

A1-236
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Table8 Compliance Noise Assessment — Operations

Lacation Estimated Abel Laeq{15minute} Consent Conditions Compliance
Contribution dBA

Day Eve Night Day Eve EW] Eve
D — Black Hill School, Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Black Hill
F — Black Hill Road, Black Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Hill
G — Buchanan Road, Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
Buchanan
| — Magnetic Drive, Inaudible | Inaudible | Inaudible | 36 36 36 Yes Yes Yes
Ashtonfield
1 —Parish Drive, Tharnton | Inaudible | Inaudible | Inaudible | 35 35 35 Yes Yes Yes
L —Kilshanny Ave, Inaudible | Inaudible | Inaudible | 40 40 40 Yes Yes Yes
Ashtonfield

Results presented in Table 8 indicate that compliance with the relevant consent conditions was achieved at all
noise monitoring locations during all periods.

4.3.2 Sleep Disturbance

Results of the sleep disturbance compliance assessment are given in Table 9.

Table9® CompliancedNoise Assessment = Sleep Disturbance

Location Estimated Bloomfield LA1{iminute} Consent Conditions Compliance
Contribution dBA La1{iminute} dBA
D — Black Hill Schaoal, Black Hill Inaudible 45 Yes
F — Black Hill Road, Black Hill Inaudible 45 Yes
G — Buchanan Road, Buchanan Inaudible 45 Yes
| — Lord Howe Drive, Ashtonfield lnhaudible 45 Yes
J — Parish Drive, Thornton Inaudible 45 Yes
L —Kilshanny Ave, Ashtonfield Inaudible 47 Yes

Results presented in Table 9 indicate that compliance with the sleep disturbance consent conditions was
achieved at all noise monitoring locations during the night-time noise surveys.
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5 Unattended Continuous Noise Monitoring

5.1 Results of Unattended Continuous Noise Monitoring

Unattended continuous noise monitoring was conducted between 23 November 2018 and Monday 7 January
2019 at each of the six monitoring locations given in Table 10.

Table 10 Noise Logger and Noise Monitoring Locations

D - Black Hill Schoal, Black Hill ARL EL-316 16-203-525 23 November 2018 - 4 December 2018
F — Black Hill Road, Black Hill ARL EL-316 16-203-528 18 December 2018 - 7 January 2019
G —Buchanan Road, Buchanan SVAN 957 20665 18 December 2018 - 4 January 2019
| — Magnetic Drive, Ashtonfield ARL EL-316 16-203<505 23 November 2018.- 4 December 2018
L —Kilshanny Ave, Kilshanny ARL EL-316 16-203-525 18 December 2018 - 7 January 2019
1 —Parish Drive, Thornton SVAN 957 20665 23 November 2018 - 4 December 2018

The unattended ambient noise logger data from each monitoring location are presented graphically on a daily
basis and are attached as Appendix C. A summary of the results of the unattended continuous noise
monitoring is given in Table 11.

The ambient noise level data quantifies the overall noise level at a given location independent of its source or
character.

The measured ambient noise levels were divided into three periods representing day, evening and night as
designated in the NSW Naise Policy for Industry (NPfl).

Precautions were taken to minimise_ influences from extraneous noise sources (eg optimum placement of the
loggers away from creeks, trees, houses, etc), however, not all these sources or their effects can be eliminated.
This is particularly the case during the warmer times of year when noise from insects, frogs, birds and other
animals can become quite prevalent.

Weather data for the subject area during the noise monitoring period was provided by Bloomfield Colliery.
Noise data during periods of any rainfall and/or wind speeds in excess of 5 m/s were discarded in accordance
with NPfl weather affected data exclusion methodology.
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Table 11 Unattended Continuous Noise Monitoring Ambient Noise Levels (dBA)

Location Primary Noise Descriptor (dBA re 20 pPA)
La1 La1o Laso LAeq
Day 66 54 39 56
D
. . Evening 62 52 39 53
Black Hill School, Black Hill
Night 56 a7 36 53
Day 72 58 46 &4
F
. . Evening 68 56 42 &6
Lot 684 Black Hill Road, Black Hill
Night 57 50 38 59
Day 76 74 &6 74
G
Evening 76 73 38 70
156 Buchanan Road, Buchanan
Night 45 41 31 63
Day 67 58 41 57
|
) . . Evening 64 55 42 56
49 Magnetic Drive, Ashtonfield
Night 53 49 36 51
Day 59 50 36 59
L
. . Evening 59 49 38 55
17 Kilshanny Ave, Ashtonfield
Night 49 43 31 46
Day 56 51 40 50
J
. . Evening 50 45 38 49
220 Parish Drive, Thornton
Night 47 43 32 44

5.2 Long term Unattendéd Continuous Monitoring Summary for Donaldson
Mine and'Abel Coal Mine

5.2.1 “Ambient LA90 Noise Levels

The long term ambient Laso noise levels collected from each monitoring location are presented graphically in
Figure 1, Figure 2 and Figure 3 for the daytime, evening and night-time periods respectively.
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5.2.1.1 Baseline

The summary of results in Table 12 shows the ambient Lagso noise levels recorded for the current monitoring
period compared to the levels recorded during the baseline monitoring process (ie. prior to commencement of
mining operation at Donaldson).

Table 12 LA90 Results Comparison — Baseline

Monitoring Location

D

Period’

Day

Long term Night-time LAs0
Noise Levels

December
2018

Baseline

Difference dB’

. : Evening
Black Hill Schoaol, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G

156 Buchanan Road,
Buchanan

49 Magnetic Drive,
Ashtonfield

Day

Evening

Evening

Night

Note 2:

Note 3:  Rounded to the nearest

Menday to Saturday, 10.00 pm to 8.00 am Sunday.

Irements, no comparisons can be made.

me - 7.00 am te 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm Sunday; Evening - 6.00
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5.2.1.2 Previous Quarter

Table 13 presents the ambient Laso noise levels recorded for the current monitoring period compared to those

measured in the previous monitoring period.

Table 13 LA90 Results Ccmparison — Previous Quarter

Monitoring Location

D

Period’

Day

Long term Night-time Lago
Noise Levels

September
2018

December
2018

y N

Difference dB*

Day

. . Evening 1
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G
156 Buchanan Road, Evening 2
Buchanan Night 5
| 1
49 Magnetic Drive, ) 1
Ashtonfield 5
L 5
17 Kilshanny Ave, 38 2
31 5
40 2
38 0
31 32 1

Note 1:

Note 2:  Rounded to th

P) and are Daytime - 7.00 am te 6.00 pm Maonday to Saturday, 8.00 am tc 6.00

to 7.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.
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5.2.1.3 Coinciding Pericd Last Year

Table 14 presents the ambient Lago noise levels recorded for the current monitoring period compared to those

measured during the coinciding monitoring period last year.

Table 14  Lago Results Comparison — Coinciding Period Last Year

Monitoring Location

D

Day

Long term Night-time Lago

Noise Levels

December
2017

December
2018

Difference dB’

. . Evening 3
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G Day
156 Buchanan Road, Evening 1
Buchanan 1
| 9
49 Magnetic Drive, J 4
Ashtonfield 2
L -7
38 1
31 1
40 -8
39 38 -1
32 32 0

Period:
Sunday;

Note 2:  Rounded to th
Note 3:

5.2.2 Ambient Laio No

The long term ambient Lato nois

and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am to 6.00 pm
.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.

levels collected from each monitoring location are presented graphically in
Figure 4, Figure 5 and Figure 6 for the daytime, evening and night-time respectively.
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5.2.2.1 Baseline

Table 15 presents the ambient Laio noise levels recorded for the current monitoring period compared to the
levels recorded during the baseline monitoring period.

Table 15 Laio Results Comparison — Baseline

Manitoring Location

D

Period"

Day

Long term Night-time LA10

Noise Levels

Baseline

December
2018

b

Difference dB’

. i Evening N/A
Black Hill Schoal, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G Day
156 Buchanan Road, Evening N/A
Buchanan N/A
| ]
49 Magnetic Drive, 2
Ashtonfield 5
L 50 N/A
17 Kilshanny Ave 49 N/A
43 N/A
51 0
45 -4
48 43 -5

Note 1:

Sunday; E
Note 2:  Nodata wasa
Note 3:  Rounded to the ne:

and are Daytime - 7.00 am to 6.00 pm Mconday te Saturday, 8.00 am to 6.00 pm

ements, no comparisons can ke made.

- 10.00 pm ta 7.00 am pm Monday te Saturday, 10.00 pm te 8.00 am Sunday.
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5.2.2.2 Previous Quarter

Table 16 presents the ambient Lato noise levels recorded for the current monitoring period compared to those
measured during the previous monitoring period.

Table 16 Laio Results Comparison — Previous Quarter

Monitoring Location

D

Period’

Day

Long term Night-time La10
Noise Levels

Difference dB*

September December
2018 2018

y N

: . Evening 6
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

G

156 Buchanan Road,
Buchanan

Day

Evening

Night

|
49 Magnetic Drive,

Ashtonfield S
L 50 -1
17 Kilshanny Ave, 49 5
43 6

51 4

45 -1

44 43 -1

Note 1:  Period
Sunday;

Note 2:

and are Daytime - 7.00 am to 6.00 pm Monday to Saturday, 8.00 am te 6.00 pm
.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.
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5.2.2.3 Coinciding Period Last Year

Table 17 presents the ambient Laio noise levels recorded for the current monitoring period compared to those

measured during the coinciding monitoring period last year.

Table 17 Laio Result Comparison — Coinciding Period Last Year

Monitoring Location

D

Period"

Day

Long term Night-time LA10

Noise Levels

December
2017

December
2018

y N

Difference dB’

G

156 Buchanan Road,
Buchanan

Day

Evening

. i Evening 6
Black Hill School, Black Hill
Night
F Day
Lot 684 Black Hill Road, Evening
Black Hill Night

|
49 Magnetic Drive,

Ashtonfield 3
L 50 -2
17 Kilshanny Ave, 49 1
Ashtonfiel 43 1
51 -8
45 -7

42 43 1

Period:
Sunday;

Note 2: Rounded to th

Note 3: Due to a logger er

esults are ava

and are Daytime - 7.00 am to 6.00 pm Monday te Saturday, 8.00 am to 6.00 pm
.00 am pm Monday to Saturday, 10.00 pm to 8.00 am Sunday.

at location F for the December 2017 quarter, as such a comparison can not be made.
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5.3 Rail Noise Monitoring

In order to determine compliance with the rail noise criteria, a noise logger was positioned at Location J. The
train loading times during the noise monitoring period are presented in Table 18.

Table 18 Coal Train Loading Operations Log

23/11/18 12:06-15:25 Day
28/11/18 10:04-13:01 Day

16:00-18:55 Day
29/11/18 10:15-13:14 Day
30/11/18 13:26-17:05 Day

The measured Laeqg{period) Noise level for each period from rail traffic at Location J are presented in Table 19.

Table 19 Rail Noise Impact Moenitoring Results

J 23/11/18 Day 52! 55 Yes
28/11/18 Day 49’ 55 Yes
29/11/18 Day 38 55 Yes
30/11/18 Day 34 55 Yes

1.  Train mevements occurred during weather affected data.

Results presented in Table 19 indicate that rail noise levels from the Bloomfield Rail Spur were in compliance
with the Abel Mine Project Approval during the noise monitoring period.

6 Conclusion

SLR was engaged by Donaldson. Coal Pty Ltd to conduct quarterly noise monitoring surveys for
Donaldson Coal Mine and Abel Coal Mine in accordance with the Abel Coal Mine Noise Monitoring Program,
dated 12 August 2014.

Donaldson Open Cut Mine has ceased production and all major earthworks on the site have been finalised.
Therefore, compliance noise monitoring for the Donaldson Open Cut Mine is no longer required.

Abel mine was placed in Care & Maintenance on 28" April 2016 and there was no operations onsite, excluding
that from the Bloomfield CHPP which operates under the Abel Coal Mine project consent conditions.

Operator-attended and unattended noise measurements were conducted for the December 2018 quarter at
six focus locations surrounding the mine.

Abel portal operations were not observed to be audible at any locations during the monitoring period.
Contributed noise levels from Abel Mine did not exceed noise emission goals (including night-time sleep
arousal criteria) and compliance with the Abel Mine Project Approval was indicated at all locations.
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A comparison of ambient Laio and Laso noise levels recorded during the current monitoring period {December
2018}, the baseline monitoring period, the last monitoring period (September 2018), and the coinciding
monitoring period from last year (December 2017) has been conducted.

Rail noise levels from the Bloomfield Rail Spur were considered to be in compliance with the Abel Mine Project
Approval during the noise monitoring period.

Page 37

A1-253



DONALDSON COAL PTY LTD
Abel Underground Coal Mine

2018 ANNUAL REVIEW
Report No. 737/21

Appendix A
Acoustic Terminology

Report §30.01053
Page 1 0of 2

1 Sound Level or Noise Level

The terms “sound” and “noise” are almoest interchangeable, except
that in common usage “noise” is often used to refor to unwanted
sannd,

Sound {or noised consisls of minute fucluations in atmospheric
pressure capable of evoking the sense of hearing. The human ear
responds to changes in sound pressure over a very wide range. The
loudest sound pressure to which the human ear responds is ten
million times greater than the softest.  The decibel (abbreviated as
dB) scale reduces this ratio (o a more manageable size by the use of
logarithms.

The symbols SPL, L. or L are commonly used to represent Sound
Pressure Level.  The symbol La represents A-weighted Sound
Pressure Level.  The standard reference unit for Sound Pressure
Levels expressed in decibels is 2E-5 Pa.

2 “A” Weighted Sound Pressure Level

The overall level of a sound is usually expressed in terms of dBA,
which is measured using a sound level meter with an “A-weighting”
filter, This is an electronic filter having a frequency response
corresponding approximately to that of human hearing,

People’s hearing is most sensitive to sounds at mid frequencies
(500 Hz to 4000 Hz)., and less sensitive at lower and higher
frequencies. Thus, the level of a sound in dBA is a good measure of
the loudness of that sound.  Different sources having the same dBA
level generally sound about equally lowd,

A change of 1 dBA or 2 dBA in the level of a sound is diflicult for
most people to detect, whilst a 3 dBA to 5 dBA change corresponds
to a small but noticeable change in loudness. A 10 dBA change
corresponds o an approximate doubling or halving in loudness, The
table below lists examples of typical noise levels

Sound

Subjective
Pressure Typical Source

Evaluation
Level (dBA)
130 Thrashold of pain Irénlerable
120 Heavy rock concert e ey
110 Grinding on steel Exiramety sy
100 Loud carhemat 3m
\-'40 Construchion site with pneumatic Very noisy
° hammanng
&0 Kerbmide of busy dres Lood
n Loud radio o telavision =
ED Department store
=0 Genergl Office Modreti-to quiet
40 Inside private office = < .
a0 Ins e bedroom Quistiovery Qi
20 Unocoupied recording studio Almost slent

Other weightings (eg B, C and [3) are less commonly used than A-
weighting.  Sound Levels measured without any weighting are
referred to as linear”, and the units are expressed as dB(Z) or dB.

3 Sound Power Level

The Sound Power of a source is the rate at which it emits acoustic
energy.  As with Sound Pressure Levels, Sound Power Levels are
expressed in decibel units (dB or dBA). but may be identified by the
symbols SWL or LW, or by the reference unit 1E-12 W,

The relationship between Sound Power and Sound Pressure may be
likened to an electric radiator, which is characterised by a power
rating, bul has an ¢fTect on the surrounding environment thal can be
measured in terms of a different parameter, temperature.

4 Statistical Noise Levels

Sounds that vary in level over time, such as road traffic neise and
most community noise, are commonly described in terms of the
statistical exceedance levels Law, where Lax is the A-weighted
sound pressure level exceeded for W% of a given measurement
period, For example, the La is the noise level exceeded for 1% of
thie time, Lato the noise exceeded for 10% of the time, and =0 on.

The following figure presents a hypothetical 15 minute noise survey,
illustrating various common statistical indices of interest.

55 7

Sound Pressure Level (dBA)

25 } f

00:00 05:00 10:00 15:00

Monitoring or Survey Period (minutes)

Of particular relevance, are:

Lai The noise level exceeded for 1% of the 15 minute interval.

Latwo The noise level exceed for 10% of the 15 minute interval,
This is commonly referred to as the average maximum
noise level.

Lasw The noise level exceeded for 90% of the sample period,
This noise level is deseribed as the average minimum
background sound level (in the absence of the source
under consideration), or simply the background level.

| The A-weighted equivalent noise level (basically the
average noise level). It is defined as the steady sound
level that contains the same amount of acoustical energy
as the coresponding time-varying sound.

When dealing with numerous days of statistical noise data, it is
somelimes necessary o define the typical noise levels al a given
maonitoring location for a particular time of day. A standardised
method is available for determining these representative levels,

This method produces a level representing the “repeatable minimum™
Laso noise level over the daytime and night-time measurement
periods, as required by the EPA. In addition the method produces
mean or “average” levels representative of the other descriptors
(Laeg, Laio, etc).

5 Tonality

Tonal noise conlains one or more prominent tones {ie distinc
frequency components), and is normally regarded as more offensive
than “broad band™ noise.

6 Impulsiveness

An impulsive noise is characterised by one or more short sharp peaks
in the time domain, such as oceurs during hammering,

SLR Consulting Australia Pty Lid
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7 Freguency Analysis

Frequency analysis is the process used to examine the tones (or
frequency components) which make up the overall noise or
vibration signal. This analysis was traditionally camied out using
analogue electronic filters, but is now nomally caried out using
Fast Fourier Transform (FFT} analysers.

The units for frequency are Hertz (Hz), which represent the
number of cycles per second.

Frequency analysis can be in;

. Octave bands (where the centre frequency and width of each
band is double the previous band)

- 1/3 octave bands (3 bands in each octave band)

. Narrow band {where the spectrum is divided into 400 or
muore bands of equal width)

The following figure shows a 1/3 octave band frequency analysis
where the noise is dominated by the 200 Hz band. Note that the
indicated level of cach individual band is less than the overall
level, which is the logarithmic sum of the bands.

a0

@

Sound Pressure Level (dBA])
2

1/3 Ootave Band Centre Frequency (Hz)

8 Vibration

Vibration may be defined as cyclic or transient motion. This
motion can be measured in terms of its displacement, velocity or
acceleration. Most assessments of human response to vibration or
the risk of damage to buildings use measurements of vibration
velocity, These may be expressed in terms of “peak” velocity or
“mms” veleeity,

The former is the maximum instantaneous velocity, without any
averaging, and is sometimes referred to as “peak particle velocity”,
or PPY. The latter incorporates “root mean squared™ averaging
over some defined time period.

Vibration measurements may be carried out in a single axis or
alternatively  as  lriaxial measuraments, Where  triaxial
measurements are used, the axes are commonly designated vertical,
longitudinal {aligned toward the source) and transverse.

The common units for velocity are millimetres per second
(mm/s). As with noise, decibel units can also be used, in which
case the reference level should always be stated. A vibration
level ¥, expressed in mm/s can be converted to decibels by the
formula 20 log (V/Ve), where Vo is the reference level (1E-6
mm/sh. Care is required in this regard, as other referance levels
are used by some organizations,

9 Human Perception of Vibration

Peaple are able to “feel” wibration at levels lower than those
required to cause even superficial damage to the most suseeptible
classes of building (even though they may not be disturbed by the
motion).  An individual's perception of motion or response Lo
vibration depends very strongly on previous experience and
expectations, and on othe connotations associaled with he
perceived source of the vibration. For example, the vibration that
a person responds o as “nommal” in a car, bus or train is
considerably higher than what is perceived as “normal” in a shap,
office or dwelling.

10 Over-Pressure

The term “over-pressure” is used to deseribe the air pressure
pulse emitted during blasting or similar events. The peak level
of an event is normally measured using a microphone in the
same manner 85 linear noise (ie unweighted), al frequencies both
in and below the audible range.

11 Regenerated Noise

Noise that propagates through a structure as vibration and is
radiated by vibrating wall and floor surfaces is termed “regenerated
noise”, “structure-bome noise”, or sometimes  “ground-bome
nojse”. Regenerated noise originates as vibration and propagates
between the source and receiver through the ground and'or building
stuctural elements, rather than through the air.

Typical sources of regenerated noise include tunnelling works,
underground  railways, excavation plant (eg rockbreakers), and
building services plant (eg fans, compressors and generators),

The following figure presents the various paths by which wibration
and regenerated noise may be transmitted between a source and
receiver for construction activitics occurring within a tunnel.

=h LADGATED NOER

SO WERATION
T HeASATON AT

The term “regenerated noise” is also used to describe other types
of noise that are emitted from the primary source as a different
form of energy, Cne example would be a fan with a silencer,
where the fan is the energy source and primary noise source.
The silencer may cffectively reduce the fan noise, but some
additivnal noise may be created by the aerodynamic effect of the
silencer in the airstream.  This “secondary”™ noise may be
referred 1o as regenerated noise,

SLR Consulting Australia Pty Ltd
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] Level 7 Building2 423 Pennant Hills Rd
ACOUS&BC Pennant Hills NSW AUSTRALIA 2120

ResearCh Ph: +612 9484 0800 A.B.N. 65160 399119
La bs Pty Ltd | www.acousticresearch.com.au

Sound Level Meter
AS 1259.1:1990 - AS 1259.2:1990

Calibration Certificate
Calibration Number (C17277

Client Details SLR Consulting
Suite 2, 2 Domville Avenue

Hawthorn VIC 3122
Equipment Tested/ Model Number : ARL EL-316
Instrument Serial Number :  16-203-505
Microphone Serial Number : 318370
Pre-amplifier Serial Number : 26962

Atmospheric Conditions

Ambient Temperature : 24.9°C
Relative Humidity : 44.3%
Barometric Pressure :  100.78kPa
Calibration Technician : Vicky Jaiswal Secondary Check: Riley Cooper
Calibration Date :  14/06/2017 Report Jssue Date :  15/06/2017
o 7
Approved Signatory : A Z —— Ken Williams
Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
10.2.2: Absolute sensitivity Pass 10.3.4: Inherent system noise level Pass
10.2.3: Frequency weighting Pass 10.4.2: Time weighting characteristic F and S Pass
10.3.2: Overload indications Pass 10.4.3: Time weighting characteristic 1 Pass
10.3.3: Accuracy of level range control Pass 10.4.5: R.M.S performance Pass
8.9: Detector-indicator linearity Pass 9.3.2: Time averaging Pass
8.10: Differential level linearity Pass 9.3.5: Overload indication Pass
Least Uncertainties of Measurement -

Acoustic Tests Environmental Conditions

31.5 Hz to 8kH= +0.16dB Temperature +0.05°C

12.5kH= +0.2dB Relative Humidity +0.46%

16kHz +0.29dB Barometric Pressure +0.017Pa
Electrical Tests

31.5 Hz to 20 kH= +(.12dB

Al uncertainties are derived at the 95% confidence level with a coverage factor of 2.

The sound level meter under test has been shown to conform to the type 1 requirements for periodic testing as described in AS 1259.1:1990
and AS 1259.2:1990 for the tests stated above.

This calibration certificate is to be read in conjunction with the calibration test report.

. Acoustic Research Labs Pty Ltd is NATA Accredited Laboratory Number 14172.
NATA  Accredited for compliance with ISO/IEC 17025.
%% The results of the tests, calibrations and/or measurements included in this document are traceable to
Australian/National standards.
‘WORLD AECOGNISED
ACCREDITATION

NATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration and inspection reports.

PAGE1 OF |
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2 = | Level 7 Building 2 423 Pennant Hills Rd

acouglﬁ Pennant Hills NSW AUSTRALIA 2120

esearc Ph: +612 9484 0800 A.B.N. 65160399 119
Labs Pty Ltd www.acousticresearch.com.au

Sound Level Meter
AS 1259.1:1990 - AS 1259.2:1990

Calibration Certificate
Calibration Number C17217

Client Details SLR Consulting Australia Pty Ltd
2 Lincoln Street
Lane Cove NSW 2066

Equipment Tested/ Model Number :  ARL EL-316
Instrument Serial Number:  16-203-525
Microphone Serial Number : 322080
Pre-amplifier Serial Number : 27089

Atmospheric Conditions
Ambient Temperature :  24.9°C
Relative Humidity :  46.4%
Barometric Pressure :  100.27kPa

Calibration Technician :  Vicky Jaiswal Secondary Check: Riley Cooper
Calibration Date :  09/06/2017 Report Issue Date :  13/06/2017

Approved Signatory : //f:, oY) Ken Williams
Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
10.2.2: Absolute sensitivity Pass 10.3.4: Inherent system noise level Pass
10.2.3: Frequency weighting Pass 10.4.2: Time weighting characteristic F and S Pass
10.3.2: Overload indications Pass 10.4.3: Time weighting characteristic | Pass
10.3.3: Accuracy of level range control Pass 10.4.5: RM.S performance Pass
8.9: Detector-indicator linearity Pass 9.3.2: Time averaging Pass
8.10: Differential level linearity Pass 9.3.5: Overload indication Pass

Least Uncertaintics of Measurement -

Acoustic Tests Environmental Conditions

31.5 H= to 8kH= +0.164B Temperature +0.05°C

12.5kHz +0.2dB Relative Humidity +0.46%

10kH= +0.2948 Barometric Pressure +0.017Pa
Electrical Tests

31.5 H= 1o 20 kH: +0,12dB

All uncertainties are derived at the 95% confidence level with a ¢ ige factor of 2.

The sound level meter under test has been shown to conform to the type | requirements for periodic testing as described in AS 1259.1:1990
and AS 1259.2:1990 for the tests stated above.

This calibration certificate is to be read in conjunction with the calibration test report,

A Acoustic Research Labs Pty Lid is NATA Accredited Laboratory Number 14172,
NATA  Accredited for compliance with ISONEC 17025

v The results of the tests, calibrations and/or luded in this d are traceable to
A e g

WORLD PECOGNTLD
ACCREDITATION

NATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calib and insp reports.

PAGE 1 OF |
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CerTIFicaTE OF
CALIBRATION

CERTIFICATE NO.:  SLM 22623 & FILT 4618

Equipmént Description: Sound & Vibration Analyser

. Manufacturer: Svantek :
Model No: Svan-957 ~ SerialNo: 20665
Microphone Type: 7052E Serial No: 46882
Filtéi"Type':' 1/1 Octave  Serial No: = 20665

Cox‘ilmentsz E All tests passed for class 1.
‘ (See over for details)

Owner: SLR Consulting Australia Pty Ltd"
Level 2, 2 Lincoln Street
Lane Cove, NSW 2066

Ambient Pressure: 1009 hPa 1.5 hPa

Temperature: 24 °C +2° C Relative Humidity: 45% +5%

Date of Calibration: 27/04/2018 Issue Date: 27/ 04_/2013
Acu-Vib Test Procedure: AVP10 (SLM) & AVPQ6 (Filters) ¢

-\ -
CHECKED BY: ’%5}’»’ - AUTHORISED SIGNATURE:

Accredited for compliance with ISO/IEC 17025 - Calibration ) -
The results of the tests, calibration and/or measurements included in this document are traceable to
Australian/national standards.

e

w o AQ_QQ(;\JMIB

ACGREDITATION HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle Hilt NSW 2154
Tel: (02) 96808133  Fax: (02)96808233
Accredited Lab. No. 9262 Moblle: 0413 809806
Acoustic and Vibration _ web site: www.acu-vib,com.au
Measurements ’ :
: : Page 1 of 2
AVCERT10 Rev. 1.3 05.02.18
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CERTIFICATE No.: SLM 22623 & FILT 4618

The performance characteristics listed below were tested. The tests are based on the relevant
clauses of IEC 61672-3:2013

Tests Performed: Clause  Result
Absolute Calibration - 10 Pass
Acoustical Frequency Weighting 12 Pass
Self Generated Noise 11.1 Entered
Electrical Noise 11.2  Entered
Long Term Stability 15 Pass
Electrical Frequency Weightings 13 Pass
Frequency and Time Weightings 14 Pass
Reference Level Linearity 16 Pass
Range Level Linearity 17 Pass
Toneburst 18 Pass
Peak C Sound Level 19 Pass
Overload Indicator 20 Pass
High Level Stability 21 Pass

Statement of Compliance: The sound level meter submitted for testing has successfully
completed the class 1 periodic tests of I[EC 61672-3:2013, for the environmental conditions
under which the tests were performed. As public evidence was available, from an independent
organization responsible for approving the results of pattern evaluation tests performed in
accordance with [EC 61672-2:2013, to demonstrate that the model of sound level meter fully
conformed to the requirements in IEC 61672-1:2013, the sound level meter submitted for
testing conforms to the class 1 requirements of IEC61672-1:2013.

A full technical report is available if required.

This Sound Level Meter included an Octave Filter Set. Tests were based on
IEC 1260: 1995 and AS/NZS 4476 - 1997 and were conducted to test the following
performance characteristics:

1. Relative attenuation clause 5.3
Leasf uncertainty for relative attenuation (at 95% c.L) k=2:
+0.1 dB for attenuation equal to an less than 6 dB

+0.3 dB for RA from above 6 dB to 18 dB
+0.6 dB for RA from above 18 dB to 80 dB

Date of Calibration: 27/04/2018 Issue Date: 27/04/2018
Checked by:

Accredited for compliance with 1ISO/IEC 17025 - Calibration
The results of the tests, calibration and/or measurements included in this document are traceable to
Australian/national standards.

PN

ACU-VIB

ELECTRONICS

HEAD OFFICE
Unit t4, 22 Hudson Ave, Castle Hill NSW 2154
Accredited Lab. No. 9262 Tel: (02) 96808133 Fax. (02)96808233
Acoustic and Vibration Mobile: 0413 805806
Measurements web siter www.acu-vib.com.au

Page 2 of 2 End of Calibration Certificate
AVCERT10
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. — CERTIFICATE OF TRACEABLE
Briel & Kjaer &< ] [grATION

The Calibration Laboratory
Skodsborgvej 307, DK-2850 Nerum, Denmark

No.: CDK1706457 Page 1 of 3

CALIBRATION OF:

Manufacturer: Briiel & Kjer

Hand-held Analyzer Type: Type: 2270 Serial No.: 2679354
Application: Type: BZ-7233 Version No.: 4.6.3
Intensity Probe Type: Type: 3654 Serial No.: 2783762

Customer identification: -

CUSTOMER:

SLR Consulting Australia Pty Ltd
PO Box 176

2066 Lane Cove

New South Wales

Australia

CALIBRATION CONDITIONS:
Preconditioning: 4 hours at23° C+3°C

Environment conditions: ~ Air Temperature: 23 °C+3 °C
Air Pressure: 101,3 kPa + 5 kPa
Relative Humidity: 50% RH + 25% RH

PROCEDURE:

The pressure residual intensity index for the complete system is then calibrated in accordance with the
demands in IEC 1043 class 1 using the Briiel & Kjer calibration procedure P_3654 A05.

RESULTS:

Calibration after repair or adjustment

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution corresponds to a coverage
probability of approximately 95%. The standard uncertainty of measurement has been determined in
accordance with EA-4/02

Date of Calibration: 2017-09-01 Certificate Issued: 2017-09-01

L/Ez
Nicki Eriksen

Calibration Technician

Reproduction of the complete certificate is allowed. Parts of the certificate may only be reproduced after written permission.
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CERTIFICATE OF CALIBRATION

Briiel & Kjeer

The Calibration Laboratory
Skodsborgvej 307, DK-2850 Narum, Denmark

No.: CDK1706457 Page 2 of 3

RESULTS:
List of performed (sub)tests with status:

"OK" Means the result of the test is within tolerances.
"-" Means the result of the test is outside these tolerances.

Visual inspection:

Result accepted?
Visual inspection OK

Status of System Elements:

Calibration Date Result accepted?
2017-09-01 OK*

Calibration of microphones

U Accredited calibration, Environmental conditions 23°C + 3°C, 1013 hPa+ 5 hPa

? Factory calibration, Environmental conditions 23°C % 2°C, > 960 hPa

Sound Pressure Calibration:

Measured Value Measured Value Deviation Maximum Calibration
Channel A Channel B Deviation Uncertainty
[dB re 1V/Pa] [dB re 1V/Pa] [dB] [£dB] [dB]
-38,75 -38,39 0,35 1,00 0,24
36.5 4 qam Open-.cllr?ult Measured Value Deviation Callbrat.lon
Diviation Sensitivity Uncertainty
[dB re 1V/Pa] [dB re 1V/Pa] [dB] [dB]
Mic. Part 1 -38,40 -38,75 -0,35 0,24
Mic. Part 2 -38,20 -38,39 -0,19 0,24
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CERTIFICATE OF CALIBRATION
Briiel & Kjaer &~

The Calibration Laboratory No.: CDK1706457 Page 3of3

Skodshorgvej 307 DK-2850 Neemm Denmark.

Measurement of the P-I index for the system:

Minimum levels are in accordance with JEC 1043 class 1 limits, with a 12 spacer

Frequency Min. Level Direction Measured P-l index |Calibration Uncertainty

[Hz] [dB] [dB] [dB]
50 9 23,6 <1
63 10 25,1 <1
80 11 25,6 <1
100 12 27,2 <1
125 13 29,6 ' <1
160 14 33,2 <1
200 15 37,7 <1
250 16 40,7 <1
315 16 - 36,8 <1
400 16 - 45,6 <1
500 16 40,5 <1
630 16 27,7 <1
800 16 - 27,2 <1
1000 16 - 27,1 <1
1250 16 - 35,9 <1
1600 16 - 26,8 <1
2000 16 - 33,5 <1
2500 16 34,6 <1
3150 16 32,6 <1
4000 16 29,1 <1
5000 16 27,8 <1

System configuration:
Part 1 to channel: A
Part 2 to channel: B

Notes:
CALIBRATION EQUIPMENT:
Description Type Serial No.

Pistonphone 4228 1908475
Intensity Coupler UA-0914 1913431
Sound Source Z1-0055 -
Vaisala Barometer PTB100A U2450020
Vaisala Thermometer HMT331 C1750032
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APPENDIX C

Noise Monitoring Locations
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Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
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Outside Maters Cparating Range Excludad Data L1 —ae—L10
i LEO Lag = Relatve Humigity = Rain >=0.5mm
- = - aan Wind Spesd (1.5m) *  Temp
100
95 +
LAl
8 " 10
g ¥ EWL e etRaienm >‘ﬁ;r1é*:’ sttt ey R 5
% ‘h‘.-_ " B abba e
@, 7 - et b - e 0
2 :‘I =
B5 m & 5§
] 'E o
BE 65 | -0 i
EES an ._ i ST H
W om 'y x 20 a
22 * " | FE]
T2 % QYA A Vil T e LW S TR e ; [HeE
g ] 5.: ; ‘s o=
o ¥ | 28
'] I
5 4 I 30
e e Tre ana Ak W,.,«*J -3
% ST
0 | a8
2 50
20 BE
0000 [kl 04200 0600 0800 ] 12:00 14,00 180 18:00 00 2500 0000
Time of Day (End of Sampile Interval)
Statistical Ambient Noise Levels
Location D - Sunday, 2 December 2018
Ounice Matar's Cparating Rangs Excluded Mata 11 —.—L10
—a— L850 Leg x  Relatve Humigity = Rain >=0.5mm
4 - Mean Wind Speed (1.5m) ® Temp
106 3
00 E F 25
% 2 M o«
90 g 15
85 x I 10
= sittpderaibntenn: i 5? F
3. yadHi :!ii‘ R
g Ebe It Bl RS e et e, s
18 bt - x“"“" b L.
- o
2x 10 A & |6 53
s A\ Pt -1
:E - * o \-—v\/\v’f\/\ f "t \/ M I .10 im
53 W\ VI el
By & . WA {158
£f A b3
i : {2088
§E 60 l\ 5 26 o
a N
A5 I .30
40 M“‘A 35
- : nx
3 L a0
x
w4 = = £ a8
2 B - o -

20 : ; : g ‘\‘1 j: x“’-nr'x'f.ﬂ'!'c - : :rfﬂ_h't< : 5
00:00 02:00 04:00 08:00 0800 10400 12:00 14:00 18:00 18:00 20:00 2200 00:00
Time of Day (End of Sample Interval)

Ll
Q72 630.01053-R101 docx SLR

A1-273



DONALDSON COAL PTY LTD 2018 ANNUAL REVIEW
Abel Underground Coal Mine Report No. 737/21

Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
Location L - Tuesday, 25 December 2018
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Statistical Ambient Noise Levels
Location L - Thursday, 27 December 2018
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Statistical Ambient Noise Levels
Location L - Saturday, 29 December 2018
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Statistical Ambient Noise Levels
Location L - Monday, 31 December 2018
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Statistical Ambient Noise Levels
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Statistical Ambient Noise Levels
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