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28 February 2020
Ref: 161267/8876
Williamtown Sand Syndicate Pty Ltd
Cabbage Tree Road Sand Quarry
Cabbage Tree Road
WILLIAMTOWN NSW 2318
RE: CONSTRUCTION NOISE MONITORING RESULTS — NEWCASTLE SANDS
This letter report presents the results of plant noise and operational noise compliance monitoring conducted
for the Cabbage Tree Road Sand Quarry (CTSQ) at Cabbage Tree Road Williamtown during the period

November 2019 — February 2020.

OPERATIONAL NOISE

Noise Limits

Operational noise limits for the quarry are contained in Condition 3, Schedule 3 of Development Consent SSD-
6125 issued on 9 May 2018:

Noise Impact Assessment Criteria
The Applicant must ensure that the noise generated by the development does not exceed the criteria in Table 2 at any
residence on privately-owned land.

Table 2: Noise criteria dB(A)

Day Shoulder | Shoulder
Receiver Laeq 15 Laeq (15 Lamax (1
minute) minute) minute)
Any
res@ence on 43 39 45
privately
owned land

In this condition, ‘the development’ excludes road construction activities associated with the intersection of the quarry
access road and Cabbage Tree Road and vegetation clearing operations within the Southern Resource Area (see
condition 4 below).

Noise generated by the development is to be measured in accordance with the relevant requirements and exemptions
(including certain meteorological conditions) of the NPI. Appendix 5 sets out the meteorological conditions under which
these criteria apply and the requirements for evaluating compliance with these criteria.

The criteria in Table 2 do not apply if the Applicant has an agreement with relevant landowner/s to exceed the noise
criteria, and the Applicant has advised the Department in writing of the terms of this agreement.

Spectrum Acoustics Pty Limited 30 Veronica Street, Cardiff NSW 2285 Phone: (02) 4954 2276
ABN: 40 106 435 554 Fax: (02) 4954 2257



Newcastle Sands Construction Noise Monitoring

Monitoring Locations

Noise monitoring was conducted in the front yard of the residence identified as R40 in Figure 1. This location
is representative of the potentially worst impacted residences from constructions activities near the site

entrance.
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Noise Monitoring Procedure

Noise emission levels were measured with a Briel & Kjeer Type 2250 Precision Sound Analyser.

instrument has Type 1 characteristics as defined in AS1259-1982 “Sound Level Meters”. Calibration of the
instrument was confirmed with a Briel & Kjeer Type 4231 Sound Level Calibrator prior to and at the completion

of measurements. A calibration certificate is attached to this report.
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Newcastle Sands Construction Noise Monitoring

Operating conditions
Operation conditions and site activities during the noise surveys have been provided by the operator as follows:

23/11/2019
e Water cart in use.

18/12/2019

e Placing Signs and Posts on Cabbage Tree Road.
e Placing concrete barriers on Cabbage Tree Road.

22/01/2020

e Box out subgrade CH 630-530.
e Completing water main testing.

12/02/2020
e Place DGB 20 on intersection.
e Box out retaining wall footing.

Measured Noise Levels

Table 1 shows summarises the measured noise levels and contributing noise sources.

Table 1. CTSQ Construction Noise Monitoring Results
cTsQ
Location Date Time dB(A), | Contribution Criterion Identified Noise Sources
Leq dB(A), Leq dB(A) Leq
R40 23/1119 1:04 pm 59 35 43 Traffic (59), CTSQ (35)
R40 18/12/19 | 12:30 pm 61 25 43 Traffic (61), wind (41), CTSQ (25)
R40 22/01/20 1:31 PM 62 30 43 Traffic (62), wind (41), CTSQ (30)
R40 12/02/20 | 10:34 AM 68 <30 43 Traffic (68), CTSQ (<30)

Noise emission attributed to CTSQ were due to reverse alarms on mobile plant with some contribution from
engine revs. The results in Table 1 demonstrate compliance with the noise emission criterion.

| trust this report fulfils your requirements at this time, however, should you require additional information or
assistance please contact the undersigned on 4954 2276.

Yours faithfully,
SPECTRUM ACOUSTICS PTY LIMITED

=

Neil Pennington
Acoustical Consultant

B.Sc.(Physics), B.Math.(Hons)

Member, Australian Institute of Physics
Member, Australian Acoustical Society
Member, Acoustical Society of America
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Newcastle Sands Construction Noise Monitoring

Briiel & Kjaer =&+ A\

NATA

Austratisn Calibesticn Laboeatory v

Suite 2, 6-10 Talavera Road, North Ryde NSW 2113, Australia
Accredited for complsance with ISOVIEC 17025 - Calibration. Laboratory No. 1301 o

CERTIFICATE OF CALIBRATION Centificate No: CAU1800652 Page 1 of 10

CALIBRATION OF:

Sound Level Meter: Bruel & Kjaer 2250 No: 2747794
Microphone: Bruel & Kjaer 4189 No: 2733511
Preamplifier: Bruel & Kjaer 2C-0032 No: 15339
Supplied Calibrator; N/A N/A No: N'A
Software version: BZ7224 Version 4.6 Pattern Approval: PTB
Instruction manual: BE1712-22 Identification: N‘A
CUSTOMER:

Spectrum Acoustics Pty Lid
30 Veronica Street

Cardiff NSW 2285
CALIBRATION CONDITIONS:
Preconditioning: 4 hours at 23 °C
Environment conditions: see actual values in Environmental conditions sections

SPECIFICATIONS:

The Sound Level Meter has been calibrated in accordance with the requirements as specified in IEC61672-1:2013 class 1,
Procedures from 1EC 61672-3:2013 were used to perform the periodic tests,

PROCEDURE:

The measurements have been performed with the assistance of Brilel & Kjar Sound Level Meter Calibration System B&K
3630 with application software type 7763 (version 7.2 - DB: 7.20) and test procedure 2250-4189.

RESULTS: B
Initial calibration |Calibration prior to repair/adjustment
X |Calibration without repair'adjustment \Calibration after repair/adjustment

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor & = 2 providing

a level of confidence of approximately 95 %. The uncertainty evaluation has been carried out in accordance with EA-4/02
from elements originating from the standards, calibration method, effect of environmental conditions and any short time
contribution from the device under calibration.

Date of Calibration: 25/06/2018 Certificate issued: 26/06/2018
A F
‘ - /% g ﬁds}(n
Sajeeb Tharayil / Jan Rasmussen
Calibration Technician Approved signatory

e is allowed. Py

Doc. No: 161267-8876
February 2020
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23 June 2020
Ref: 161267/8876
Williamtown Sand Syndicate Pty Ltd
Cabbage Tree Road Sand Quarry
Cabbage Tree Road
WILLIAMTOWN NSW 2318
RE: CONSTRUCTION NOISE MONITORING RESULTS - NEWCASTLE SANDS
This letter report presents the results of plant noise and operational noise compliance monitoring conducted
for the Cabbage Tree Road Sand Quarry (CTSQ) at Cabbage Tree Road Williamtown during the period
November 2019 — April 2020.
OPERATIONAL NOISE

Noise Limits

Operational noise limits for the quarry are contained in Condition 3, Schedule 3 of Development Consent SSD-
6125 issued on 9 May 2018:

Noise Impact Assessment Criteria
The Applicant must ensure that the noise generated by the development does not exceed the criteria in Table 2 at any
residence on privately-owned land.

Table 2: Noise criteria dB(A)

Day Shoulder | Shoulder
Receiver Lpeq (15 Laeq (15 Lamax (1
minute) minute) minute)
Any
res@ence on 43 39 45
privately
owned land

In this condition, ‘the development’ excludes road construction activities associated with the intersection of the quarry
access road and Cabbage Tree Road and vegetation clearing operations within the Southern Resource Area (see
condition 4 below).

Noise generated by the development is to be measured in accordance with the relevant requirements and exemptions
(including certain meteorological conditions) of the NPI. Appendix 5 sets out the meteorological conditions under which
these criteria apply and the requirements for evaluating compliance with these criteria.

The criteria in Table 2 do not apply if the Applicant has an agreement with relevant landowner/s to exceed the noise
criteria, and the Applicant has advised the Department in writing of the terms of this agreement.

Spectrum Acoustics Pty Limited 30 Veronica Street, Cardiff NSW 2285 Phone: (02) 4954 2276
ABN: 40 106 435 554 Fax: (02) 4954 2257
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Newcastle Sands Construction Noise Monitoring

Monitoring Locations

Noise monitoring was conducted in the front yard of the residence identified as R40 in Figure 1. This location
is representative of the potentially worst impacted residences from constructions activities near the site
entrance.
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Noise Monitoring Procedure

Noise emission levels were measured with a Briel & Kjeer Type 2250 Precision Sound Analyser.

This

instrument has Type 1 characteristics as defined in AS1259-1982 “Sound Level Meters”. Calibration of the
instrument was confirmed with a Briel & Kjeer Type 4231 Sound Level Calibrator prior to and at the completion
of measurements. A calibration certificate is attached to this report.

Doc. No: 161267-8876
February 2020
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Newcastle Sands Construction Noise Monitoring

Operating conditions

Operation conditions and site activities during the noise surveys have been provided by the operator as follows:

23/11/2019
e \Water cart in use.

18/12/2019

e Placing Signs and Posts on Cabbage Tree Road.
e Placing concrete barriers on Cabbage Tree Road.

22/01/2020

e Box out subgrade CH 630-530.
e Completing water main testing.

12/02/2020

o Place DGB 20 on intersection.
e Box out retaining wall footing.

03/03/2020
e Tandem Rolling on Cabbage Tree Road

28/04/2020
e Asphalt Sawing on Cabbage Tree Road
e Pneumatic Rolling on Cabbage Tree Road

Measured Noise Levels

Table 1 shows summarises the measured noise levels and contributing noise sources.

Table 1. CTSQ Construction Noise Monitoring Results
CTSQ
Location Date Time dB(A), | Contribution Criterion Identified Noise Sources
Leq dB(A), Leq dB(A) Leq
R40 23/1119 1:04 PM 59 35 43 Traffic (59), CTSQ (35)
R40 18/12/19 | 12:30 PM 61 25 43 Traffic (61), wind (41), CTSQ (25)
R40 22/01/20 1:31 PM 62 30 43 Traffic (62), wind (41), CTSQ (30)
R40 12/02/20 | 10:34 AM 68 <30 43 Traffic (68), CTSQ (<30)
R40 03/03/20 1:52 PM 65 35 43 Traffic (65), CTSQ (35)
R40 28/04/20 | 7:02 AM 74 69 43 Traffic (72), CTSQ (69)

Measured Vibration Levels

Vibration levels were measured using a Profound Vibra+ Tri-Axial Groundbourne Vibration Meter, placed on
the hardstand frontage of the property at monitoring location R40. The allowable limit for peak particle velocity
(PPV) is 5mm/s. The trigger level of the meter was set to 0.5mm/s and there was no exceedance at any point
throughout these monitoring periods, with a maximum reading registered at 1.1mm/s due to operation of the
vibrating roller along the northern edge of Cabbage Tree Road.

TAWAY
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Newcastle Sands Construction Noise Monitoring

Noise emission attributed to CTSQ was due to reverse alarms on mobile plant with some contribution from
engine revs. Noise levels on 28 April were dominated by asphalt sawing. This short-term activity occurred for
less than 4 hours. The measured level of 69 dB(A) exceeded the construction noise management level of 43
dB(A) but did not exceed the “highly affected” level of 75 dB(A) as defined in the NSW Interim Construction
Noise Guideline. For such a short term activity on the edge of a busy road, it was not considered reasonable
to implement noise controls, even if feasible options could have been determined and implemented before the
activity was completed.

| trust this report fulfils your requirements at this time, however, should you require additional information or
assistance please contact the undersigned on 4954 2276.

Yours faithfully,
SPECTRUM ACOUSTICS PTY LIMITED

k=

Neil Pennington

Acoustical Consultant
B.Sc.(Physics), B.Math.(Hons) MAIP, MAAS, MASA
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Newcastle Sands Construction Noise Monitoring

Brilel & Kjeer =&+ 2\

Australian Calibration Laborstary v
Suite 2. 6-110 Talavera Road, North Ryde NSW 2113, Ausiralia
Avcredibed for compliance with 1SOMEC 17025 - Calibration. Laboratery Mo 1301 i

CERTIFICATE OF CALIBRATION Certificate No: CAL/1800652 Page 1 of 10

CALIBRATION OF:
Sound Level Meter: Bruel & Kjaer 2250 Wo: 2747794
Microphone: Bruel & Kjaer 4189 No: 2733511
Preamplifier: Bruel & Kjaer 2C-0032 Moo 1533
Supplied Calibrator: MWiA N/A No: NiA
Software version: BET224 Version 4.6 Pattern Approval: PTB
Instruction mansal: BE1712-22 Identification: NAA
CUSTOMER:

Spectrum Acoustics Piy Lid

30 Veronica Street

Cardiff NSW 2285
CALIBRATION CONDITIONS:
Preconditioning: 4 hours at 23 *C
Environment conditions: see actwal vafues in Environmental conditions sections
SPECIFICATIONS:

The Scund Level Meter has been calibrated in accordance with the requirements as specificd in IEC61672-1:2013 class 1.
Procedures from 1EC 61672-3:2013 were used to perform the periodic tests,

PROCEDURE:

The measurements have been performed with the assistance of Briiel & Kjzr Sound Level Meter Calibration System B&K
3630 with application software type 7763 (version 7.2 - DB: 7.20) and test procedure 22504189,

RESULTS: o
Initial calibration Calibration priar te repair'adjustment
X !Calihraticrn without repair/adjustment Calibration afier repair‘adjustment

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor & = 2 providing

a level of confidence of approximately 95 %5, The uncertainty evaluation has been carried out in accordance with EA-4/02
from elements originating from the standards, calibration method, effect of environmental conditions and any short time
coniribution from the device under calibration.

Date of Calibration: 25/06/2018 Certificate issued; 26/06/2018
i L] g-_H‘ =
- i ! ﬁuﬁifﬁ
Sajeeh Tharayil _}// Jan Rasmussen
Calibration Tachmician Appraved s gnalory
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Document No: 161267/9080

ATTENDED NOISE MONITORING
QUARTER 3 - SEPTEMBER 2020

Newcastle Sands
Williamtown, NSW

Prepared for:

Williamtown Sand Syndicate Pty Ltd
Cabbage Tree Road
WILLIAMTOWN NSW 2318

Neil Pennington

B. Sc., B.Math. (Hons) MAIP, MAAS, MASA
Principal / Director

October 2020

Spectrum Acoustics Pty Limited 30 Veronica Street, Cardiff NSW 2285
ABN: 40 106 435 554

Phone: (02) 4954 2276



spsl,)(m{}msms
J 0

Newcastle Sand Noise Monitoring — September 2020
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EXECUTIVE SUMMARY

Attended noise monitoring has been carried out for the Newcastle Sand (NS) mine on 28-30™ September 2020.
Monitoring was carried out in accordance with requirements of Development Consent (SSD-6125), EPL21264,
the Newcastle Sand Noise Management Plan and other relevant Australian Standards and guidelines.

The site was in full operation during the entire survey period.

The site-specific operational criteria were not exceeded at any location or at any time throughout the monitoring
period.

Data from those times where noise from NS operations was audible and measureable were analysed using
Bruel & Kjaer “Evaluator” software. This analysis showed the noise did not contain any tonal, impulsive and
low frequency components as per definitions of “modifying factor corrections” in the NSW Noise Policy for
Industry. It is acknowledged that the general area is impacted by low and mid-range frequency noise from
Cabbage Tree Road and identification of individual sources requires subjective assessment.

NS was compliant with Environmental Protection Licence (EPL) 21264 and Newcastle Sand Development
Consent (SSD-6125) for Quarter 3 (September) 2020.

'AYWA
Y
Doc. No: 161267-9080
October 2020 Page ii
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Newcastle Sand Noise Monitoring — September 2020

1.0 INTRODUCTION

This report presents the results of attended noise compliance monitoring and measurements conducted for
Newcastle Sand (NS) on 28" — 30" September 2020. Monitoring was undertaken in accordance with
requirements of Newcastle Sand Noise Management Plan (NMP) dated March 2019. The noise monitoring
programme and procedures in the NMP have been developed in accordance with the NS Environmental
Protection Licence (EPL) no 21264 and the Newcastle Sand Development Consent (SSD-6125). To aid in the
understanding of this report a description of acoustical terms is attached as Appendix A.

1.1 Noise Monitoring Locations

The NMP (Section 8.1) contains a table (Table 8) detailing recommended locations for attended noise
monitoring and corresponding identification numbers for each boundary of the site, as follows.

Table 8: Noise monitoring locations
Generalised Location Recommended Receptor ID
Nearest residence to west (at road level) 27
Nearest residence to west elevated on hill crest 141
Residence due south of quarry 38
Nearest residence to the south east 74

Condition M8.1 of the EPL states that attended noise monitoring is to be undertaken at a location
representative of the most affected residences in the noise limit conditions. Monitoring was conducted at
receiver number 42 which is representative of receivers south of the site. The monitoring location is also
shown on Figure 1.

1.2 Monitoring Frequency and Duration

EPL21264 indicates that the attended noise monitoring must be conducted quarterly during the morning-
shoulder and day periods only. Each quarterly survey is to consist of 30 minute morning-shoulder
measurements and 1.5 hour day measurements at one location representative of the most affected residences
in the noise limit conditions (in accordance with EPL21264 to be done over a minimum of three consecutive
24 hour periods).

N N
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Doc. No: 161267-9080
October 2020 Page 1



Newcastle Sand Noise Monitoring - September 2020
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2.0 CRITERIA AND CONDITIONS

2.1 Noise Assessment Criteria

The noise assessment criteria are detailed in Condition L3.1 of the. The criteria vary for each receiver
monitoring location. The applicable morning-shoulder and day criterion is shown in the tables of results
(Tables 1 - 6 in Section 4.1). Noise criteria for all residences listed in the EPL are as shown below. The
above noise criteria include the requirement that noise levels at day shoulder must not exceed 45 dB(A) L1 (1
min) (sleep disturbance criterion) at any residence.

Receiver Day LAeq(15 Min) Shoulder LAeq(15 Min) Shoulder LA Max(1 Min)

Any residential reciever 43 39 45\

Operational noise generated at the premises must not exceed the noise limits shown in the table above.

2.2 Monitoring Location Definition

Condition L3.7 of the EPL states that to determine compliance with the Leq (15 min) operational noise limits
the noise measurement equipment must be measured at the most affected point on or within the residential
boundary, or at the most affected point within 30m of the dwelling where the dwelling is more than 30m from
the boundary.

2.3 Applicable Meteorological Conditions
The noise limits apply under all meteorological conditions except for any one of the following;
1. Wind speeds greater than 3m/s at 10m above ground level; or
2. Stability category F temperature inversion conditions and wind speeds greater than 2m/s at 10m above

ground level; or
3. Stability category G temperature inversion conditions.

2.4 Other Conditions

To determine compliance with the Leq (15 min) operational noise criteria the modification factors in Fact
Sheet C of the NSW Noise Policy for Industry must be applied, as appropriate, to the noise levels
measured by the noise monitoring equipment.

3.0 NOISE MONITORING PROCEDURE

3.1 Monitoring Equipment

Attended noise monitoring was conducted with a Briiel & Kjaer Type 2250 Precision Sound Analyser. This
instrument has Class 1 characteristics as defined in AS IEC61672.1-2004 and has current NATA calibration.
Calibration certificates are included in Appendix C. Field calibration is carried out at the start and end of each
monitoring period.

'AWA
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Newcastle Sand Noise Monitoring — September 2020

A-weighted noise levels were measured over the 15-minute monitoring periods with data acquired at 1 or 2
second statistical intervals and the meter set to “fast” response. Each 1 or 2 second measurement is
accompanied by a third-octave band spectrum from 20 - 20k Hz which is required for analysing INP ‘modifying
factors’. Time based field notes allow for determination of the relative contributions to the overall noise level
of all significant noise sources.

3.2 Measurement Analysis

The 15 minute Leq noise level for each monitoring period is shown in the tables below. Where the noise from
NS was audible, Bruel & Kjaer “Evaluator” analysis software was used to quantify the contributions of NS and
other significant noise sources to the overall noise level. Mine noise from NS is shown in the tables in bold

type.

3.3 Meteorological Data

Meteorological data used in this report were taken from the Williamtown Bureau of Meteorology Station.

4.0 RESULTS AND DISCUSSION

4.1 Measured Noise Levels
41.1 NS Operations

Measured noise levels at the monitoring location are summarised in Tables 1 - 6.

Table 1
NS Operational Noise Monitoring Results — 28t September 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min)! dB(A), Identified Noise Sources, LAeq
L1 (1min)’
R42 6:45am 67 39 <20 45 Traffic (67), birds (54), NS (<20)
1. L1 (1 min) from NS mine noise only.
Table 2
NS Operational Noise Monitoring Results — 28th September 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:30am 64 43 Traffic (64), birds (50), NS (<20)
Table 3
NS Operational Noise Monitoring Results — 29t September 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min) dB(A), Identified Noise Sources, LAeq
L1 (1min)!
R42 6:30am 68 39 <20 45 Traffic (68), birds (52), NS (<20)
1. L1 (1 min) from NS mine noise only.
JAWAN
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Newcastle Sand Noise Monitoring — September 2020

Table 4
NS Operational Noise Monitoring Results — 29th September 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:15am 67 43 Traffic (67), birds (54), NS (<20)
Table 5
NS Operational Noise Monitoring Results — 30th September 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min)! dB(A), Identified Noise Sources, LAeq
L1 (1min)’
R42 6:30am 66 39 <20 45 Traffic (66), birds (54), NS (<20)
1. L1 (1 min) from NS mine noise only.
Table 6
NS Operational Noise Monitoring Results — 30th September 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:30am 66 43 Traffic (66), birds (55), NS (<20)

4.2 Discussion of Results

The results in Tables 1-6 show that, under the operating and meteorological conditions at the times, for the
30 minute (morning-shoulder) and 1.5 hour (day) compliance measurement periods, the mine noise from NS
was inaudible at the monitoring location. All of the noise measurements were made under compliant
meteorological conditions. At the time of this measurement the wind speed at the weather station was less
than 3m/s.

424 L1(1min)

The noise measurements results in Tables 1, 3, & 5 (and site observations) show that noise from the operation
of NS under the operating and meteorological conditions at the times, did not exceed the L1 (1 min) criterion
at the monitoring location. Since L1 (1 min) levels were significantly lower than the criterion, at the operational
noise monitoring location, measurements at the residential facade was not considered necessary as
compliance was assured.
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APPENDIX A

DESCRIPTION OF ACOUSTICAL TERMS
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Table A1
Definition of acoustical terms
Term | Description
dB(A) | The quantitative measure of sound heard by the human ear, measured by the A-
Scale Weighting Network of a sound level meter expressed in decibels (dB).

SPL Sound Pressure Level. The incremental variation of sound pressure above and
below atmospheric pressure and expressed in decibels. The human ear responds
to pressure fluctuations, resulting in sound being heard.

STL Sound Transmission Loss. The ability of a partition to attenuate sound, in dB.

Lw Sound Power Level radiated by a noise source per unit time re 1pW.

Leq Equivalent Continuous Noise Level - taking into account the fluctuations of noise
over time. The time-varying level is computed to give an equivalent dB(A) level
that is equal to the energy content and time period.

L1 Average Peak Noise Level - the level exceeded for 1% of the monitoring period.

L90 “Background” Noise Level - the level exceeded for 90% of the monitoring period.
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APPENDIX B

CALIBRATION CERTIFICATE
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Briel & Kjaer =&+ Z\

Australian Calibration Laboratory v
Suite 2, 6-10 Talavera Road, North Ryde NSW 2113, Australia e
Accredited for compliance with ISO/IEC 17025 - Calibration. Laboratory No. 1301 ACCREDITATION

CERTIFICATE OF CALIBRATION Certificate No: CAU1901071 Page 10f 12

CALIBRATION OF:

Sound Level Meter: Bruel & Kjaer 2250 No: 2747794
Microphone: Bruel & Kjaer 4189 No: 2733511
Preamplifier: Bruel & Kjaer ZC-0032 No: 15339
Supplied Calibrator: Bruel & Kjaer None No: N/A
Software version: BZ7224 Version 4.6.0 Pattern Approval: PTB
Instruction manual: BE1712-22 Identification: N/A
CUSTOMER:

Spectrum Acoustics Pty Ltd
30 Veronica Street
Cardiff NSW 2285

CALIBRATION CONDITIONS:

Preconditioning: 4 hours at 23 °C
Environment conditions: see actual values in Environmental conditions sections

SPECIFICATIONS:

The Sound Level Meter has been calibrated in accordance with the requirements as specified in IEC61672-1:2013 class 1.
Procedures from IEC 61672-3:2013 were used to perform the periodic tests.

PROCEDURE:
The measurements have been performed with the assistance of Briiel & Kjeer Sound Level Meter Calibration System B&K
3630 with application software type 7763 (version 8.0 - DB: 8.00) and test procedure 2250-4189.

RESULTS:
Initial calibration |Calibration prior to repair/adjustment
X  Calibration without repair/adjustment Calibration after repair/adjustment

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k = 2 providing
a level of confidence of approximately 95 %. The uncertainty evaluation has been carried out in accordance with EA-4/02
from elements originating from the standards, calibration method, effect of environmental conditions and any short time
contribution from the device under calibration.

sl
issued: 05/11/2019

Date of Calibration: 05/11/2019

Sgok

ng;gg Tharayil Craig Patrick
Calibration Technician Approved signatory

Reproduction of the complete certificate is allowed. Part of the certificate mav only be reproduced after written permission.
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EXECUTIVE SUMMARY

Attended noise monitoring has been carried out for the Newcastle Sand (NS) mine on 29-31%t December 2020.
Monitoring was carried out in accordance with requirements of Development Consent (SSD-6125), EPL21264,
the Newcastle Sand Noise Management Plan and other relevant Australian Standards and guidelines.

The site was in full operation during the entire survey period.

The site-specific operational criteria were not exceeded at any location or at any time throughout the monitoring
period.

Data from those times where noise from NS operations was audible and measureable were analysed using
Bruel & Kjaer “Evaluator” software. This analysis showed the noise did not contain any tonal, impulsive and
low frequency components as per definitions of “modifying factor corrections” in the NSW Noise Policy for
Industry. It is acknowledged that the general area is impacted by low and mid-range frequency noise from
Cabbage Tree Road and identification of individual sources requires subjective assessment.

NS was compliant with Environmental Protection Licence (EPL) 21264 and Newcastle Sand Development
Consent (SSD-6125) for Quarter 4 (December) 2020.
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1.0 INTRODUCTION

This report presents the results of attended noise compliance monitoring and measurements conducted for
Newcastle Sand (NS) on 29" — 31t December 2020. Monitoring was undertaken in accordance with
requirements of Newcastle Sand Noise Management Plan (NMP) dated March 2019. The noise monitoring
programme and procedures in the NMP have been developed in accordance with the NS Environmental
Protection Licence (EPL) no 21264 and the Newcastle Sand Development Consent (SSD-6125). To aid in the
understanding of this report a description of acoustical terms is attached as Appendix A.

1.1 Noise Monitoring Locations

The NMP (Section 8.1) contains a table (Table 8) detailing recommended locations for attended noise
monitoring and corresponding identification numbers for each boundary of the site, as follows.

Table 8: Noise monitoring locations
Generalised Location Recommended Receptor ID
Nearest residence to west (at road level) 27
Nearest residence to west elevated on hill crest 141
Residence due south of quarry 38
Nearest residence to the south east 74

Condition M8.1 of the EPL states that attended noise monitoring is to be undertaken at a location
representative of the most affected residences in the noise limit conditions. Monitoring was conducted at
receiver number 42 which is representative of receivers south of the site. The monitoring location is also
shown on Figure 1.

1.2 Monitoring Frequency and Duration

EPL21264 indicates that the attended noise monitoring must be conducted quarterly during the morning-
shoulder and day periods only. Each quarterly survey is to consist of 30 minute morning-shoulder
measurements and 1.5 hour day measurements at one location representative of the most affected residences
in the noise limit conditions (in accordance with EPL21264 to be done over a minimum of three consecutive
24 hour periods).
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2.0 CRITERIA AND CONDITIONS

2.1 Noise Assessment Criteria

The noise assessment criteria are detailed in Condition L3.1 of the. The criteria vary for each receiver
monitoring location. The applicable morning-shoulder and day criterion is shown in the tables of results
(Tables 1 - 6 in Section 4.1). Noise criteria for all residences listed in the EPL are as shown below. The
above noise criteria include the requirement that noise levels at day shoulder must not exceed 45 dB(A) L1 (1
min) (sleep disturbance criterion) at any residence.

Receiver Day LAeq(15 Min) Shoulder LAeq(15 Min) Shoulder LA Max(1 Min)

Any residential reciever 43 39 45\

Operational noise generated at the premises must not exceed the noise limits shown in the table above.

2.2 Monitoring Location Definition

Condition L3.7 of the EPL states that to determine compliance with the Leq (15 min) operational noise limits
the noise measurement equipment must be measured at the most affected point on or within the residential
boundary, or at the most affected point within 30m of the dwelling where the dwelling is more than 30m from
the boundary.

2.3 Applicable Meteorological Conditions
The noise limits apply under all meteorological conditions except for any one of the following;
1. Wind speeds greater than 3m/s at 10m above ground level; or
2. Stability category F temperature inversion conditions and wind speeds greater than 2m/s at 10m above

ground level; or
3. Stability category G temperature inversion conditions.

2.4 Other Conditions

To determine compliance with the Leq (15 min) operational noise criteria the modification factors in Fact
Sheet C of the NSW Noise Policy for Industry must be applied, as appropriate, to the noise levels
measured by the noise monitoring equipment.

3.0 NOISE MONITORING PROCEDURE

3.1 Monitoring Equipment

Attended noise monitoring was conducted with a Briiel & Kjaer Type 2250 Precision Sound Analyser. This
instrument has Class 1 characteristics as defined in AS IEC61672.1-2004 and has current NATA calibration.
Calibration certificates are included in Appendix C. Field calibration is carried out at the start and end of each
monitoring period.
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A-weighted noise levels were measured over the 15-minute monitoring periods with data acquired at 1 or 2
second statistical intervals and the meter set to “fast” response. Each 1 or 2 second measurement is
accompanied by a third-octave band spectrum from 20 - 20k Hz which is required for analysing INP ‘modifying
factors’. Time based field notes allow for determination of the relative contributions to the overall noise level
of all significant noise sources.

3.2 Measurement Analysis

The 15 minute Leq noise level for each monitoring period is shown in the tables below. Where the noise from
NS was audible, Bruel & Kjaer “Evaluator” analysis software was used to quantify the contributions of NS and
other significant noise sources to the overall noise level. Mine noise from NS is shown in the tables in bold

type.

3.3 Meteorological Data

Meteorological data used in this report were taken from the Williamtown Bureau of Meteorology Station.

4.0 RESULTS AND DISCUSSION

4.1 Measured Noise Levels
41.1 NS Operations

Measured noise levels at the monitoring location are summarised in Tables 1 - 6.

Table 1
NS Operational Noise Monitoring Results — 29 December 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min)! dB(A), Identified Noise Sources, LAeq
L1 (1min)’
R42 6:45am 67 39 <20 45 Traffic (67), birds (54), NS (<20)
1. L1 (1 min) from NS mine noise only.
Table 2
NS Operational Noise Monitoring Results — 29 December 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:30am 64 43 Traffic (64), birds (50), NS (<20)
Table 3
NS Operational Noise Monitoring Results — 30 December 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min) dB(A), Identified Noise Sources, LAeq
L1 (1min)!
R42 6:30am 68 39 <20 45 Traffic (68), birds (52), NS (<20)
1. L1 (1 min) from NS mine noise only.
JAWAN
\V
Doc. No: 161267-9163
January 2021 Page 4



spsl,)(m{}msms
0

Newcastle Sand Noise Monitoring — December 2020

Table 4
NS Operational Noise Monitoring Results — 30 December 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:15am 67 43 Traffic (67), birds (54), NS (<20)
Table 5
NS Operational Noise Monitoring Results — 31 December 2020 (Morning-Shoulder)
dB(A), | Criterion dB(A), Criterion
Location Time Leq dB(A) Leq | L1 (1min)! dB(A), Identified Noise Sources, LAeq
L1 (1min)’
R42 6:30am 66 39 <20 45 Traffic (66), birds (54), NS (<20)
1. L1 (1 min) from NS mine noise only.
Table 6
NS Operational Noise Monitoring Results — 31 December 2020 (Day)
dB(A), Criterion
Location Time Leq dB(A) Leq Identified Noise Sources, LAeq
R42 7:30am 66 43 Traffic (66), birds (55), NS (<20)

4.2 Discussion of Results

The results in Tables 1-6 show that, under the operating and meteorological conditions at the times, for the
30 minute (morning-shoulder) and 1.5 hour (day) compliance measurement periods, the mine noise from NS
was inaudible at the monitoring location. All of the noise measurements were made under compliant
meteorological conditions. At the time of this measurement the wind speed at the weather station was less
than 3m/s.

424 L1(1min)

The noise measurements results in Tables 1, 3, & 5 (and site observations) show that noise from the operation
of NS under the operating and meteorological conditions at the times, did not exceed the L1 (1 min) criterion
at the monitoring location. Since L1 (1 min) levels were significantly lower than the criterion, at the operational
noise monitoring location, measurements at the residential facade was not considered necessary as
compliance was assured.
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APPENDIX A

DESCRIPTION OF ACOUSTICAL TERMS
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Table A1
Definition of acoustical terms
Term | Description
dB(A) | The quantitative measure of sound heard by the human ear, measured by the A-
Scale Weighting Network of a sound level meter expressed in decibels (dB).

SPL Sound Pressure Level. The incremental variation of sound pressure above and
below atmospheric pressure and expressed in decibels. The human ear responds
to pressure fluctuations, resulting in sound being heard.

STL Sound Transmission Loss. The ability of a partition to attenuate sound, in dB.

Lw Sound Power Level radiated by a noise source per unit time re 1pW.

Leq Equivalent Continuous Noise Level - taking into account the fluctuations of noise
over time. The time-varying level is computed to give an equivalent dB(A) level
that is equal to the energy content and time period.

L1 Average Peak Noise Level - the level exceeded for 1% of the monitoring period.

L90 “Background” Noise Level - the level exceeded for 90% of the monitoring period.
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Briel & Kjaer =&+ Z\

Australian Calibration Laboratory v
Suite 2, 6-10 Talavera Road, North Ryde NSW 2113, Australia e
Accredited for compliance with ISO/IEC 17025 - Calibration. Laboratory No. 1301 ACCREDITATION

CERTIFICATE OF CALIBRATION Certificate No: CAU1901071 Page 10f 12

CALIBRATION OF:

Sound Level Meter: Bruel & Kjaer 2250 No: 2747794
Microphone: Bruel & Kjaer 4189 No: 2733511
Preamplifier: Bruel & Kjaer ZC-0032 No: 15339
Supplied Calibrator: Bruel & Kjaer None No: N/A
Software version: BZ7224 Version 4.6.0 Pattern Approval: PTB
Instruction manual: BE1712-22 Identification: N/A
CUSTOMER:

Spectrum Acoustics Pty Ltd
30 Veronica Street
Cardiff NSW 2285

CALIBRATION CONDITIONS:

Preconditioning: 4 hours at 23 °C
Environment conditions: see actual values in Environmental conditions sections

SPECIFICATIONS:

The Sound Level Meter has been calibrated in accordance with the requirements as specified in IEC61672-1:2013 class 1.
Procedures from IEC 61672-3:2013 were used to perform the periodic tests.

PROCEDURE:
The measurements have been performed with the assistance of Briiel & Kjeer Sound Level Meter Calibration System B&K
3630 with application software type 7763 (version 8.0 - DB: 8.00) and test procedure 2250-4189.

RESULTS:
Initial calibration |Calibration prior to repair/adjustment
X  Calibration without repair/adjustment Calibration after repair/adjustment

The reported expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor k = 2 providing
a level of confidence of approximately 95 %. The uncertainty evaluation has been carried out in accordance with EA-4/02
from elements originating from the standards, calibration method, effect of environmental conditions and any short time
contribution from the device under calibration.

sl
issued: 05/11/2019

Date of Calibration: 05/11/2019

Sgok

ng;gg Tharayil Craig Patrick
Calibration Technician Approved signatory

Reproduction of the complete certificate is allowed. Part of the certificate mav only be reproduced after written permission.
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Kleinfelder Australia Pty Ltd

ABN: 23 146 082 500

Level 1, 95 Coventry Street, South Melbourne, VIC 3205
Phone: +61 3 9907 6000

www.kleinfelder.com.au

Date when final
20213676.001A
Jonathan Berry
Principal Advisor
Wedgetail Project Consulting
Client Address 3
Client Address 4

Attention: Insert Client Name Here

Subject: Williamtown Sand Syndicate — Review of Per- and Polyfluoroalkyl Substances Exposure
Pathways
298 Cabbage Tree Road, Williamtown, New South Walés, 2318

Kleinfelder Australia were engaged by Wedgetail Project Consulting, on behalf of the Williamtown Sand Syndicate
(WSS) to undertake a review of the 2020 quarrying activities and determine whether these activities have changed
the potential for local residents to be exposed to per- and polyfluorealkyl substances (PFAS). PFAS in the WSS
guarry area. PFAS contamination is related to contamination at and from the Department of Defence (DoD)
Williamtown Royal Australian Air Force Base (“the Base”). PFAS have been identified in sediment, surface water,
groundwater and biota (terrestrial and aquatic) within and surrounding the Base.

The WSS quarry is located at 298 Cabbage Tree Road, Williamtown (“the Site”) and is situated partially within
the New South Wales Environment Protection Authority (EPA) defined Williamtown Management Area (WMA).
The Site is located within the WMA<broader management zone, defined as an area where PFAS could be
identified at the current time and into the future. EPA precautionary advice to minimise PFAS exposure within
the broader management zonerincludes avoiding the use of groundwater and surface water and consuming
home-grown produce.

This report forms the requirement to Schedule 3 Condition 48 in the Development Consent SSD-6125 which
requires an assessment of whether,or net quarrying operations are increasing the risk of PFAS exposure for local
residents and the environment.

Since 2007 the DoD have been investigating the PFAS presence in various media at and surrounding the Base.
The investigations have included multiple rounds of soil, sediment, surface water and groundwater sampling
within the EPA defined WMA. Additional off-Base PFAS surface water and groundwater PFAS fate and transport
models and human and ecological health risk assessments have also been conducted. The human health risk
assessment identified four “risk zones” designated as Zones A through D and corresponding with a risk hierarchy
such that Zone A is the highest risk and Zone D is the lowest. Part of the Site is situated within the low risk zone
C, with the north-eastern Site area located outside the defined risk zones. Zones C and D broadly correspond
with the WMA broader management area.

A review of the available information, that includes the Site setting, PFAS sampling and analysis undertaken at
the Site and those conducted by the DoD at the Base and surrounding area leads to the following conclusions:

e PFAS are not present in Site soil, surface water or groundwater.

o PFAS migration from primary or secondary Base sources are unlikely to result in PFAS migrating to the
Site.

e The proposed quarry minimum extraction elevations are sufficiently above the maximum observed local
water table and comply with conditions set out in the quarry licence.

Williamtown Sand Syndicate — Review of Per- and Polyfluoroalkyl Substances Exposure Pathways
Kleinfelder | 2



The DoD-commissioned human health risk assessment determined that the Site is within PFAS Risk Zone C for
impacts originating from the Base. The risk assessment review compared the upper exposure scenario (i.e.,
highest concentration) for risk zone C with potential exposures from the quarry and concluded:

e Quarrying operations will not increase the PFAS risk to residents because:

= PFAS have not been identified in the tested Site media and are therefore unlikely to impact nearby
residents at unacceptable levels.

= The Base PFAS groundwater plumes will not intersect the eastern Site boundary prior to 2050, with the
predicted PFAS concentrations unlikely to exceed human health drinking water criteria until significantly
after 2050, if at all.

= Quarrying operations may result in the establishment of a groundwater mound, however, this is unlikely
to change the current groundwater flow regime.

Historical prevailing wind directions and dust mitigation measures undertaken by the quarry will not result in
additional PFAS impacts to nearby residents.

1 INTRODUCTION & OBJECTIVES

Wedgetail Project Consulting commissioned Kleinfelder to undertake a review of DoD and the NSW EPA
information regarding PFAS contamination that originated from the Williamtown Royal Australian Air Force
(RAAF) Base (“the Base”). The Site is within the NSW EPA déclared WMA.

The WMA was established by the NSW EPA following DoD cammissioned testing of sediment, soil, groundwater,
surface water and aquatic and terrestrial biota which identified a large area affected by PFAS contamination
originally sourced from the Base (Figure 1). The EPA managementarea is comprised of three zones:

e Primary — high PFAS concentrations have been observed.
e Secondary — low PFAS concentrations<have been identified.
e Broader — topography and hydrology are used to suggest that PFAS could be identified in the future.

The Site is within the broader management.area where the Site’s eastern boundary is 1.4 km from the Base’s
western boundary.

In accordance with Condition 48 of the quarry approval note an annual review of the current available PFAS
information relating to PFAS exposure pathways for contamination originating from the Base is required to be
conducted. The review is to assess if the quarrying activities have resulted in an increased PFAS exposure for
local residents. Condition 48 states the following:

“In conjunction with preparation of each Annual Review, unless otherwise agreed with the Secretary,
the Applicant shall engage a suitably qualified and experienced independent expert, approved by the
Secretary, to review the currently available information on exposure pathways for PFAS contamination
originating from the Williamtown RAAF Base, as may be applicable to local residents and the
development. This report must assess whether or not quarrying operations are increasing the risk of
PFAS exposure for local residents and/or the environment, to the satisfaction of the Secretary. The
Applicant must ensure that the Review of PFAS Exposure Pathways reports are placed on its website
and are available to the CCC and any interested person on request.”

Williamtown Sand Syndicate — Review of Per- and Polyfluoroalkyl Substances Exposure Pathways
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2 OBJECTIVE

The objective of this review is to assess if the quarrying activities have resulted in an increased PFAS exposure
for local residents.

3 SITESETTING

The site is located approximately 1.4 km to the southwest of the Base’s western boundary. The general land use
in the vicinity of the Site is large-lot residential and farming. Residential properties are located to the Site’s west
and south with larger allotments located along the eastern and northern boundaries. The Tilligerry Habitat
Reserve forms part of the western and northern Site boundaries.

The Williamtown area receives a mean annual rainfall of 1,100 mm, with the highest rainfall months typically
between January and June, where the monthly mean rainfall typically exceeds 100 mm. Mean monthly
temperatures range between 17°C and 28°C, indicating the climate is warm temperate. The prevailing 9 AM
wind directions at the Base are northwesterly (25%) and westerly (22%), i.e., away from the Site. Calm is the
third most common observation (15%). Wind directions toward the Site are northeasterly (6%) and easterly (5%).
Predominant 3 PM wind directions are southeasterly (24%) and southerly (16%). Afternoon wind directions
toward the Site are easterly (14%) and northeasterly (8%).

Geologically the Site is located within the Tomago Sandbeds, a linear series of shallow sand dunes that cover
approximately 200 km?2 between Newcastle and Lemon Tree Passage, that have a mean thickness of 20 metres.
The beds were deposited from the Hunter and Karuah riversduring a period of high sea level and overlie clay
and rock. The aquifer is the Tomago Sandbeds, with the underlying'clay and rock generally acting as a barrier
to vertical groundwater migration. The DoD 2019 groundwater hydraulic gradients indicates a potential southerly
groundwater flow direction (Figure 2).

The Tomago Sandbed aquifer which forms an important waterresource in the area. The low salinity groundwater
combined with relatively shallow water table depth (mean depth 1.5 m below ground level) in the area have,
historically resulted in the extensive use of the resource as a stock watering, irrigation and as a drinking water

supply.

There is a well-developed man-made surfaceé waterway network within the Williamtown area. Site surface water
runoff may discharge to two unnamedisurface water channels; one channel discharges directly to Fullerton Cove
and the other joins Dawsons<Drain, approximately 650 metres from the Site’s eastern boundary. Within the Base
Lake Cochran acts as a starmwater collection point which also discharges to the off-Base Dawsons Drain and
ultimately Fullerton Cove to the South.

4 2020 QUARRYING ACTIVATIES SUMMARY

The quarry occupies four land titles and has an area of 175 hectares (ha), with the extractable sand resource
occupying 43 ha. Approximately 3.25 megatonnes of sand is planned to be quarried from elevated areas over a
period of 15 years. Sand will be excavated from an elevation of 24 mAHD to an elevation no less than 0.7 metres
above the highest estimated water table elevation. The anticipated minimum excavation elevations are 3.8 mAHD
in the north and 3.4 mAHD in the south.

Groundwater is not being extracted by the site operators for quarrying operations, which rely on water sourced
from Hunter Water. WSS have commenced a comprehensive groundwater and surface water monitoring program
to assist with potential migration of PFAS from the Site and to ensure that sand is not extracted from an elevation
less than 0.7 metres above the maximum water table elevation.

Works that occurred during 2020 at the Site include:

e Completion of Site infrastructure construction.
e Beginning in May sand was quarried or exported from Sector 1 (see Figure 3).
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5 SUMMARY OF PFAS INTESTIGATIONS IN THE WMA

PFAS contamination of surface water, groundwater, sediment and aquatic and terrestrial biota within and
surrounding the Base has been reported by both the NSW EPA and DoD. A list of reports is available at
www.defence.gov.au/environment/pfas/Williamtown/publications.asp.

The contamination is understood to have been the result of the use of aqueous film-forming foam used during
firefighting and emergency response training. The known PFAS contamination sources at the Base are:

e Primary sources — Fire station, two landfills and a disused fire training pit.
e Secondary sources — Lake Cochran, the trade waste treatment plant (eastern Base area) and sewage
treatment plant.

= The trade waste treatment plant is not considered a possible source for PFAS contamination that may
occur at the Site.

The surface soil samples collected outside the Base boundaries have been predominantly collected across the
southern boundary, south of Lack Cochran and the sewerage treatment area. The PFOS + PFHxS
concentrations, which generally make up approximately 90% of the total PEAS concentrations in the Williamtown
Management Area, in the off-Base surface soil samples range between the laboratory limit of reporting (LOR),
0.2 and 375 micrograms per kilogram (ug/kg). Two soil samples were collected between the Site and the Base’s
western boundary. The PFOS + PFHXS concentrations in soil were 0.5 and 0.7 pg/kg, with the closest sample
to the Site 350 metres northeast (1.3 km from the disused fire training pit (i.e.;.a primary PFAS source) and
1.1 km from a former landfill (i.e., a secondary PFAS source).

PFOS + PFHXS concentrations above the laboratory LOR (>0.2 to <10 pg/L) have been observed in all surface
water samples collected from channels that receive discharge from the Base. Based on the local drainage
network, surface water is not considered a likely pathway for PFAS from the Base to the Site

On- and off-Base PFAS groundwater investigations have focused on the Tomago Sandbed aquifer with shallow
and deep groundwater samples collected and analysed. \ This review focusses on PFAS concentrations in the
shallow aquifer.

The 2019 groundwater Base PFAS monitoring results are summarised in Figure 2. PFOS + PFHxS
concentrations above the laboratory LOR were observed to the south of Lake Cochran, beneath the disused fire
training burn-pit, former landfill and current fire station and training pad. From the data reviewed it is evident that
there is a groundwater mound, to the south of Lake Cochran, suggesting the lake is providing groundwater
recharge and is consistent with high PEOS + PFHXS concentrations observed down-gradient from the Lake.

As shown on Figure 2 the Site is not directly down-hydraulic gradient from any known primary or secondary Base
PFAS source.

With regards to the Base groundwater fate and transport model four “unidentified” PFAS sources (surface water,
soil and or groundwater) located to the Site’s south were identified. It is possible that one of these sources,
located near the Cabbage Tree Road Dawsons Drain bridge is associated with the Lake Cochran discharge. The
three other low PFAS concentration occurrences are located to the Base’s south and cannot be directly linked to
the source at the Base. The three locations are:

e One Base groundwater monitoring well and three residential monitoring wells located on Cabbage Tree
Road, directly south of the Site.

e Groundwater from a residential well located 550 metres to the Site’ south.

e Groundwater from a residential bore located to the south of lot DP629503. It is noted PFAS were not
present above the laboratory LOR in a 2019 groundwater sample from MW139 located approximately 75
metres up-hydraulic gradient from the residential well.

The PFAS groundwater fate and transport model estimated:

e The Base PFAS groundwater plume areas may expand through PFAS dispersion and diffusion.
e That by 2050:

Williamtown Sand Syndicate — Review of Per- and Polyfluoroalkyl Substances Exposure Pathways
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= The disused fire training pit and former landfill plumes may merge, although it is noted that the merged .
plume is unlikely to intersect the Site’s eastern boundary.

= The Lake Cochran PFAS plume should not intersect the Site’s eastern boundary.

The probable Lake Cochran sourced off-Base groundwater “unidentified” PFAS occurrence is beneath the
Site’s DP814078 parcel (eastern Site area) and has total PFAS concentrations between 0.01 and 0.07 ug/L.

6 SITE WATER TABLE ELEVATIONS AND PFAS

PFAS investigations commissioned by WSS at the Site have involved submission of soil, surface water and
groundwater samples to a laboratory that has National Association of Testing Authorities (NATA) accreditation to
determine PFAS concentrations in the submitted media.

6.1 Soil

Sixteen soil samples collected from 10 bore holes between 7 and 17 December 2016 were submitted for PFAS
analysis. The samples were all collected from elevated Site areas where sand quarrying is proposed to be
undertaken. All samples, including two samples collected within the eastern Site area, i.e., closest to the Base
were reported to have total PFAS concentrations below the laboratory LOR.

6.2 Surface Water

Surface water is monitored at four Site locations.

Thirty surface water samples collected from three locations between January and December 2020 were submitted
for PFAS analysis, with two locations dry in January 2020.< The 2020 surface water results are summarised
below:

One surface water location (SW2) was dry during.each monitoring event.
PFOS was the only PFAS reported above or equal to the laboratory LOR (0.01 pg/L), with the
concentrations in six samples ranging from 0.01 t0'0.02 pg/L.
o Five samples with PFOS concentrations above the laboratory LOR were collected from the SW4
location, with the other sample was collected from SW1.

During the 2019 monitoring two samples collected from. SW4 were above the laboratory LOR (0.03 and 0.05
pao/L). SW4 is located at the Site’s southeast corner of the eastern-most land parcel (DP814078), above the
“unidentified” groundwater PEAS source. The,data from the 2020 monitoring confirms there is a PFAS source
located near the surface water sampling point.

The February 2020 SW1 water.sample,/collected from the Cabbage Tree Road — Site entry intersection was
reported to have a PFOS concentration‘of 0.02 pg/L. PFAS were not above the laboratory LOR in the other eight
samples collected from the location.

The PFOS concentrations were below the National Medical Research Council (NHMRC) drinking water
criteria of 0.07 pg/L.
The SW4 location indicates there is a PFAS source near the sampling site.

6.3 Groundwater

Groundwater samples were collected using the HydraSleeve method, using high-density polyethylene
HydraSleeves with the samples transferred directly into laboratory supplied PFAS containers. The method is
considered suitable for the collection of water samples to assess for non-volatile chemicals®.

Twelve groundwater monitoring bores have been installed and sampled at the Site (BHO1 to BH12). Groundwater
from MW239S, located within the DP629503 land parcel was installed during the DoD investigations.
Groundwater from the well reported to have 0.03 pg/L PFOS in March 2017 and during the WSS monitoring has
was sampled once in 2019 and five times in 2020. BH10 has been dry since installation, BH9 has had a water
column of less than 0.5 m on two occasions (August and September 2020) since installation. Two wells have
been decommissioned (BH3 and BH9) and BH9A was installed as a replacement for BH9 in September 2020.

1 Environment Protection Authority Victoria, 2000. Groundwater sampling guidelines. Publication 669.
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During the 2020 monitoring the majority of wells were sampled on a monthly basis, although BH2, BH11 and
MW239S groundwater was sampled from August to December and BH12 groundwater was only sampled in
August.

March and December 2020 water table elevations for the Site wells are provided on Figure 3, where it is evident
that there is a close correspondence to the AECOM May 2019 measured water table elevations. Overall, during
2020 the water table at the Site varied by approximately 1 mAHD. during 2020, with the highest elevations
generally occurring between August and December. The water table elevation contours indicate a southeasterly
groundwater flow direction, consistent with the 2019 contours.

During the monitoring period the maximum water table elevation was 0.9 m below the proposed quarrying base
in the north (3.8 MAHD; BHO1 maximum water table elevation = 2.6 mAHD) and 1.3 m below the proposed base
in the south (3.4 mAHD; BHO4 maximum water table elevation = 2.1 mAHD). These maximum water table
elevations are greater than 0.7 m below the proposed quarry base.

Groundwater rainfall recharge within the sands is likely to be relatively rapid. The removal of sand above the Site
aquifer may result in groundwater mounding, due to increased infiltration and lower evapotranspiration although
the mound would likely dissipate in the short-term due to the high effective porosity of the sands. If a groundwater
mound does form beneath the quarried areas it would be unlikely to significantly change the groundwater flow
direction and is more likely to result in producing a steeper off-Site hydraulic gradient. The likelihood that the
guarrying would lead a change in groundwater flow direction and increased groundwater flow from the Base to
the Site area is very low.

Seven groundwater samples were analysed for PFAS in_2016 and 2017 with all PFAS reported below the
laboratory LOR. Between January and December 2020 groundwater samples from ten monitoring wells (total =
68 samples) were submitted to the laboratory for PFAS concentration determination.

One groundwater sample from BH9 (August) was reported to.have a total PFAS concentration of 0.14 pg/L, with
all other samples were below the laboratory LOR, with the PFAS reported 6:2 FTS (fluorotelomer sulfonate). 6:2
FTS is rarely above the laboratory LOR in the' DoD groundwater samples (two samples out of 98 had low 6:2 FTS
concentrations (<0.12 ug/L) during the 2019 DoD monitaring. The DoD monitoring wells with 6:2 FTS above the
LOR are located to the Bases’ northeast.

It is noted that from the 2019 WSS.monitoring a low 6:2 FTS concentration (0.19 ug/L) was reported for BH6
groundwater and a low PFDS equal tonthe LOR 0.02 pg/L was reported for BH4 groundwater, however the
concentrations were below the laboratory LOR in follow-up samples.

In summary:

e 2020 water table elevations and potential groundwater flow direction are consistent with the observed 2019
direction
e 6:2 FTSis nota COPC at the Base and is unlikely to represent PFAS migration from the Base.

7 DOD HUMAN HEALTH RISK ASSESSMENT REVIEW

In 2016 the DoD engaged AECOM to undertake an off-site human health risk assessment (HHRA). The off-Site
HHRA was updated in 2017. A summary of the findings of the updated HHRA and relevance to the Site area are
provided below.

The HHRA evaluated the potential health risks in the Williamtown area to residents (including recreational and
commercial fishers and beef farmers) and non-residents (commercial fishers, council workers and visitors) from
exposure to PFAS under both typical and upper exposure scenarios. The exposure scenarios are:

e Typical exposure scenario:

= Representative of PFAS concentrations that a general or average receptor is likely to be exposed. This
is applicable to the majority of the population.

o Upper exposure scenario:

Williamtown Sand Syndicate — Review of Per- and Polyfluoroalkyl Substances Exposure Pathways
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= Calculated based on the PFAS concentration upper 95th percentile in the relevant media and is .
applicable for receptors that may be in close proximity to media with elevated PFAS concentrations
within a localised area, such as a residential groundwater well. The upper exposure scenario is
considered sufficient for quarry workers who would be exposed to a generally high risks though
ingestion (incidental and through inhalation) or residents near the quarry.

Based on the Stage 2B investigation outcomes the HHRA divided the off-Base areas into zones based on the
potential risk that PFAS posed. The Site’s local area was designated risk zone C (low risk), with the risk zone
encompassing the entire eastern Site area and the southern proposed extraction area. For reference the northern
extraction area is not within an identified risk zone.

The HHRA determined risks for risk zone C upper exposure scenarios (pathways) are:

e Ingestion and contact with groundwater — acceptable.

e Dermal contact with soil and Ingestion of soil and dust — acceptable.
e Consumption of homegrown eggs — elevated.

e Consumption of locally grown fruit and vegetables — acceptable.

¢ Incidental ingestion of surface water — elevated.

e Surface water contact — acceptable.

¢ Incidental ingestion and contact with sediment — acceptable.

e Consumption of beef and milk — elevated.

71 Relevance of Potential On- and Off-Site Exposures

The HHRA determined potential exposure pathways listed above are considered suitable for off-Site residents
and on-Site quarry personnel. For nearby residents and quarry personnel the comparison of the HHRA upper
exposure scenario is considered conservative:

e For dust inhalation/soil ingestion because:
= The prevailing wind directions in the area are not toward the residential areas.
= PFAS have not been reported above the laboratory limit of reporting in soil samples.
=  Dust mitigation measures are required during quarrying activities.

e For groundwater exposure_ because:

=  The quarry base will not extend to a depth closer than 0.7 metres to the highest estimated water table
elevation, hence groundwater management will not be required and groundwater discharge to surface
water as a result of quarrying activities will not occur.

= PFAS have essentially not been identified above the laboratory LOR in Site groundwater, hence PFAS
present in groundwater from nearby residential wells is unlikely to have been sourced from the Site and
may be diluted by Site derived groundwater.

= The designation of risk zone C in the Site area was partially based on a very low PFOS concentration
from one well, a concentration that was not subsequently repeated.

= Groundwater migration from the Base is unlikely to reach the eastern property before 2050, by which
time quarrying operations will have ceased and any complete PFAS migration pathways will be unlikely.

e For surface water because PFAS were not present above the laboratory LOR in surface water samples that
drain from the Site.

The potential increased PFAS exposure to residents from quarrying activities is therefore considered unlikely.

8 CONCLUSIONS

A review of the currently available information regarding the PFAS contamination originating from the Base and
assessed Site derived soil, groundwater and surface water data was undertaken to determine whether quarrying
operations will increase the PFAS exposure to nearby residents.
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During 2020 the final infrastructure construction was completed and sand quarrying activities at the Site .
commenced.

Considering the information reviewed the following is concluded:

Base-sourced PFAS is, and has historically been unlikely to be transported to the Site via wind, surface
water or groundwater — the Site does not appear to have received PFAS from the Base and does not appear
to be acting as a local tertiary PFAS source because:

= PFAS have not been reported within Site media (shallow and deep soil, surface water and
groundwater) which is consistent with the results from the investigation undertaken by the DoD.

It is understood that minor quarrying was performed in 2020. These work have not increased the potential
for contaminated groundwater to flow toward the Site’s local residential area. The most probable effect of
quarrying will be the formation of a temporary groundwater mound due to increased rainwater infiltration and
decreased evapotranspiration, with the local groundwater flow regime unlikely to be influenced for an
extended time-period. The influence of quarrying on the groundwater flow regime is expected to decrease
the risk of Base derived PFAS at the Site.

9 RECOMMENDATION

Development of a numerical groundwater flow model that allows for the effects of increased infiltration in the sand
extraction areas to be quantitatively assessed should be considered:

If you require additional information or clarification, please contact the undersigned at (03) 9907 6000. This report
should be read in conjunction with the Kleinfelder Statement of Limitations (attached).

Sincerely,

Kleinfelder Australia Pty Ltd

Stuart Graham (PhD — Geochemistry)

Associate Hydrogeologist

Attachments — Kleinfelder Statement of Limitations
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KLEINFELDER STATEMENT OF LIMITATIONS

This report has been prepared by Kleinfelder Australia Pty Ltd (Kleinfelder) and may be used only by
the Client and its designated representatives or relevant statutory authorities and only for the purposes
stated for this specific engagement within a reasonable time from its issuance, but in no event later
than two (2) years from the date of the report.

This work was performed in a manner consistent with that level of care and skill ordinarily exercised by
other members of Kleinfelder’'s profession practicing in the same locality, under similar conditions and
at the date the services are provided. Our conclusions, opinions, and recommendations are based on
a limited number of observations and data. It is possible that conditions could vary between or beyond
the data evaluated. Kleinfelder makes no other representation, guarantee, or warranty, express or
implied, regarding the services, communication (oral or written), report, opinion, or instrument of service
provided.

This report cannot be reproduced without the written authorisation of Kleinfelder and then can only be
reproduced in its entirety.

The findings and conclusions contained within this report are relevant to the conditions of the site and
the state of legislation currently enacted in the relevant jurisdiction in which the site is located as at the
date of this report.

Additionally, the findings and conclusions‘contained within this report are made following a review of
certain information, reports, .correspondence and data noted by methods described in this report
including information supplied by the client or its assigns. Kleinfelder has designed and managed the
program for this report in goed faith and in a manner that seeks to confirm the information provided and
test its accuracy and completenesss However, Kleinfelder does not provide guarantees or assurances
regarding the accuracy, completeness and validity of information and data obtained from these sources
and accepts no responsibility for errors or omissions arising from relying on data or conclusions
obtained from these sources.

Any representation, statement, opinion or advice expressed or implied in this report is made on the
basis that Kleinfelder, its agents and employees are not liable to any other person taking or not taking
(as the case may be) action in respect of any representation, statement, opinion or advice referred to
above.
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NEWCASTLE SAND

MAY 2020

Monthly Summary of Traffic Movements

- No haulage on Public Holidays

- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday

(as per Condition 26 of Consent SSD_6125)
P t fA d
Date Total Approved Maximum* ercentage ot Approve
Movements
18-May 116 0.9%
19-May 117 0.9%
25-May 118 3.4%
Total trucks this month 6
Approved maximum for month* 1340 0.4%
* Maximum approved haulage as per Condition 23 of Consent SSD_6125:

The weighbridge and ticketing system is routinely calibrated and managed by an accredited external business
to ensure the sale and transport of sand from the quarry is consistent with approved haulage limits and

operational times.

May 2020 Summary



NEWCASTLE SAND

JUNE 2020

Monthly Summary of Traffic Movements

(as per Condition 26 of Consent SSD_6125)

Percentage of Approved

Date Total| Approved Maximum#*
Movements

2-Jun 35 116 30.2%
3-Jun 34 116 29.3%
4-Jun 30 116 25.9%
15-Jun 63 116 54.3%
16-Jun 81 116 69.8%
19-Jun 1 116 0.9%
22-Jun 2 116 1.7%
23-Jun 43 116 37.1%
24-Jun 1 116 0.9%
25-Jun 1 116 0.9%
26-Jun 17 116 14.7%
29-Jun 41 116 35.3%
30-Jun 44 116 37.9%
Total trucks this month 393

Approved maximum for month* 2796 14.1%

- No haulage on Public Holidays

* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday

The weighbridge and ticketing system is routinely calibrated and managed by an accredited
external business to ensure the sale and transport of sand from the quarry is consistent with
approved haulage limits and operational times.

June 2020 Summary




NEWCA%AND JULY 2020

Monthly Summary of Traffic Movements

(as per Condition 26 of Consent SSD_6125)

Date Total | Approved Maximum* Percentage of Approved
Movements

1-Jul 47 116 40.5%
2-Jul 53 116 45.7%
3-Jul 30 116 25.9%
6-Jul 59 116 50.9%
7-Jul 70 116 60.3%
9-Jul 3 116 2.6%
17-Jul 1 116 0.9%
22-Jul 1 116 0.9%
23-Jul 1 116 0.9%
24-Jul 1 116 0.9%
29-Jul 2 116 1.7%
30-Jul 5 116 4.3%
31-Jul 10 116 8.6%
Total trucks this month 283

Approved maximum for month* 3028 9.3%

* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.

- 10 trucks per hour from 7am to 6pm Monday to Friday.

- 10 trucks per hour from 7am to 4pm on Saturday

- No haulage on Public Holidays

The weighbridge and ticketing system is routinely calibrated and managed by an accredited
external business to ensure the sale and transport of sand from the quarry is consistent with

approved haulage limits and operational times.

July 2020 Summary




NEWCAﬁAND AUGUST 2020

Monthly Summary of Traffic Movements
(as per Condition 26 of Consent SSD_6125)
Date Total | Approved Maximum* Percentage of Approved
Movements

3-Aug 12 116 10.3%
4-Aug 11 116 9.5%
5-Aug 7 116 6.0%
6-Aug 10 116 8.6%
7-Aug 116 6.9%
10-Aug 1 116 0.9%
11-Aug 9 116 7.8%
12-Aug 6 116 5.2%
13-Aug 34 116 29.3%
14-Aug 16 116 13.8%
17-Aug 20 116 17.2%
18-Aug 25 116 21.6%
19-Aug 18 116 15.5%
20-Aug 22 116 19.0%
21-Aug 5 116 4.3%
24-Aug 42 116 36.2%
25-Aug 41 116 35.3%
26-Aug 21 116 18.1%
27-Aug 8 116 6.9%
28-Aug 5 116 4.3%
31-Aug 7 116 6.0%
Total trucks this month 328
Approved maximum for month* 2886 11.4%
* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday.
- No haulage on Public Holidays.

The weighbridge and ticketing system is routinely calibrated and managed by an accredited

external business to ensure the sale and transport of sand from the quarry is consistent with

approved haulage limits and operational times.

August 2020 Summary




SEPTEMBER 2020

NEWCASTLE SAND
Monthly Summary of Traffic Movements
(as per Condition 26 of Consent SSD_6125)
Date Total | Approved Maximum* Percentage of Approved
Movements

1-Sep 34 116 29.3%
2-Sep 13 116 11.2%
3-Sep 17 116 14.7%
4-Sep 4 116 3.4%
7-Sep 11 116 9.5%
8-Sep 11 116 9.5%
9-Sep 8 116 6.9%
10-Sep 6 116 5.2%
11-Sep 16 116 13.8%
14-Sep 22 116 19.0%
15-Sep 41 116 35.3%
16-Sep 35 116 30.2%
17-Sep 22 116 19.0%
18-Sep 18 116 15.5%
21-Sep 8 116 6.9%
22-Sep 13 116 11.2%
23-Sep 14 116 12.1%
24-Sep 5 116 4.3%
25-Sep 17 116 14.7%
28-Sep 45 116 38.8%
29-Sep 22 116 19.0%
30-Sep 10 116 8.6%
Total trucks this month 392
Approved maximum for month* 2912 13.5%
* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday.
- No haulage on Public Holidays.

The weighbridge and ticketing system is routinely calibrated and managed by an accredited

external business to ensure the sale and transport of sand from the quarry is consistent with

approved haulage limits and operational times.

Sept 2020 Summary



NEWCASTLE SAND

OCTOBER 2020

Monthly Summary of Traffic Movements

(as per Condition 26 of Consent SSD_6125)

Percentage of Approved

Date Total | Approved Maximum*
Movements

1-Oct 10 116 8.6%
2-Oct 12 116 10.3%
6-Oct 8 116 6.9%
7-Oct 26 116 22.4%
8-Oct 44 116 37.9%
9-Oct 20 116 17.2%
12-Oct 21 116 18.1%
13-Oct 34 116 29.3%
14-Oct 39 116 33.6%
15-Oct 36 116 31.0%
16-Oct 33 116 28.4%
19-Oct 37 116 31.9%
20-Oct 29 116 25.0%
21-Oct 27 116 23.3%
22-Oct 23 116 19.8%
23-Oct 36 116 31.0%
24-Oct 8 90 8.9%
26-Oct 7 116 6.0%
27-Oct 14 116 12.1%
28-Oct 16 116 13.8%
29-Oct 13 116 11.2%
30-Oct 25 116 21.6%
Total trucks this month 518

Approved maximum for month* 2886 17.9%

- No haulage on Public Holidays.

* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday.

The weighbridge and ticketing system is routinely calibrated and managed by an accredited
external business to ensure the sale and transport of sand from the quarry is consistent with
approved haulage limits and operational times.

Oct 2020 Summary




NEWCASTLE SAND

NOVEMBER 2020

Monthly Summary of Traffic Movements

(as per Condition 26 of Consent SSD_6125)

Percentage of Approved

Date Total | Approved Maximum*
Movements

2-Nov 19 116 16.4%
3-Nov 13 116 11.2%
4-Nov 25 116 21.6%
5-Nov 13 116 11.2%
6-Nov 28 116 24.1%
9-Nov 23 116 19.8%
10-Nov 38 116 32.8%
11-Nov 43 116 37.1%
12-Nov 51 116 44.0%
13-Nov 77 116 66.4%
14-Nov 3 90 3.3%
16-Nov 59 116 50.9%
17-Nov 80 116 69.0%
18-Nov 44 116 37.9%
19-Nov 64 116 55.2%
20-Nov 65 116 56.0%
23-Nov 37 116 31.9%
24-Nov 44 116 37.9%
25-Nov 68 116 58.6%
26-Nov 43 116 37.1%
27-Nov 55 116 47.4%
28-Nov 3 90 3.3%
30-Nov 57 116 49.1%
Total trucks this month 952

Approved maximum for month* 2796 34.0%

- No haulage on Public Holidays.

* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday.

The weighbridge and ticketing system is routinely calibrated and managed by an accredited
external business to ensure the sale and transport of sand from the quarry is consistent with
approved haulage limits and operational times.

Nov 2020 Summary




NEWCASTLE SAND

DECEMBER 2020

Monthly Summary of Traffic Movements

(as per Condition 26 of Consent SSD_6125)

Date Total | Approved Maximum* Percentage of Approved
Movements

1-Dec 55 116 47.4%
2-Dec 75 116 64.7%
3-Dec 55 116 47.4%
4-Dec 59 116 50.9%
5-Dec 3 90 3.3%
7-Dec 51 116 44.0%
8-Dec 62 116 53.4%
9-Dec 48 116 41.4%
10-Dec 58 116 50.0%
11-Dec 57 116 49.1%
12-Dec 4 90 4.4%
14-Dec 56 116 48.3%
15-Dec 62 116 53.4%
16-Dec 35 116 30.2%
17-Dec 36 116 31.0%
18-Dec 42 116 36.2%
21-Dec 28 116 24.1%
22-Dec 36 116 31.0%
23-Dec 17 116 14.7%
24-Dec 4 116 3.4%
Total trucks this month 843

Approved maximum for month* 2706 31.2%

- No haulage on Public Holidays.

* Maximum approved haulage as per Condition 23 of Consent SSD_6125:
- 6 trucks per hour from 6am to 7am Monday to Friday.
- 10 trucks per hour from 7am to 6pm Monday to Friday.
- 10 trucks per hour from 7am to 4pm on Saturday.

The weighbridge and ticketing system is routinely calibrated and managed by an accredited
external business to ensure the sale and transport of sand from the quarry is consistent with
approved haulage limits and operational times.

Dec 2020 Summary
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