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DISCLAIMER

Assured Monitoring Group acts in all professional matters as a faithful advisor to the Client and exercises all reasonable
sRill and care in the provision of its professional services.

Reports are commissioned by and prepared for the exclusive use of the Client. They are subject to and issued in
accordance with the agreement between the Client and Assured Monitoring Group. Assured Monitoring Group is not
responsible for any liability and accepts no responsibility whatsoever arising from the misapplication or misinterpretation
by third parties of the contents of its reports.

Except where expressly stated, Assured Monitoring Group does not attempt to verify the accuracy, validity or
comprehensiveness of any information supplied to Assured Monitoring Group for its reports.

Reports cannot be copied or reproduced in whole or part for any purpose without the prior written agreement of Assured
Monitoring Group.

Where site inspections, testing or fieldwork have taken place, the report is based on the information made available by
the client or their nominees during the visit, visual observations and any subsequent discussions with regulatory
authorities. The validity and comprehensiveness of supplied information has not been independently verified and, for the
purposes of this report, it is assumed that the information provided to Assured Monitoring Group is both complete and
accurate. It is further assumed that normal activities were being undertaken at the site on the day of the site visit(s),
unless explicitly stated otherwise.
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1 INTRODUCTION

1.1  Scope of Assessment

Assured Monitoring Group (AMG) was appointed by |13 Consulting Pty Ltd to undertake
baseline noise, dust and PMjo monitoring prior to commencement of construction of the
Yarranlea Solar Farm project. Specifically, the monitoring was undertaken at a total of four
locations over the period 22 December 2016 to 23 January 2017.

1.2 This Report

This report summarises the methodology and results of the baseline monitoring. A glossary
of terms is presented in Appendix A to assist the reader.
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2 MONITORING LOCATIONS

For the purposes of the baseline monitoring a total of four locations were selected to provide
data representative of the environment at the range of sensitive receptors in proximity to
the proposed solar farm. Figure 1 below presents the selected monitoring locations.

Yarranlea Solar Farm

Figure 1: Monitoring positions

Table 3 summarises the type of baseline monitoring undertaken at each location.

Table 3: Monitoring Undertaken at Each Location

I\ﬁgggig?wg COEOc:(sjl’rlirr]w(c:i:reS \lelgigligle] Noise  Deposited Dust
MP1 56 354928 6933268 Yes Yes Yes
MP2 56 353805 6933104 Yes Yes No
MP3 56 357328 6934644 Yes Yes No
MP3 56 356686 6936735 Yes Yes No
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3 MONITORING METHODOLOGY

3.1 Noise Monitoring

Unattended noise monitoring was undertaRen at the locations identified in Section 2 to
determine existing baseline levels in the area. Noise measurements were undertaken in
accordance with the requirements of Australian Standard AS 1055-1997 'Acoustics —
Description and measurement of environmental noise' and the Department of Environment
and Heritage Protection (EHP) Noise Measurement Manual 2013.

All instruments were situated in free-field positions with an averaging time of 15 minutes
adopted for the monitoring period. The microphone of each instrument was positioned at a
height of 1.2 metres above ground level and fitted with a windshield throughout the
measurement period. Each of the instruments were field calibrated before and after the
monitoring with no significant calibration drift observed.

The serial numbers and calibration information for the instruments used for the monitoring
are presented in Table 4.

Table 4: Noise Monitoring Instrument and Calibration Information

Position Instrument/ Serial No. Monitoring Dates NAT(/:A\UEeO:ITb;g;rion Cpcgﬁk_)/rzc’r)ign
(dB)

MP1 Rion NL-22 / 01273553 22/12/16 - 06/01/17 Na 94.0/94.4
MP2 Rion NL-21/ 00487697 22/12/16 - 10/01/17 Na 94.0 /945
MP3 Rion NL-21 / 00877035 22/12/16 - 25/12/16 Na 94.0/94.0
MP4 Rion NL-22 / 01273552 22/12/16 - 07/01/17 Na 94.0/94.4

- Bruel & Kjaer 4231 / 2671553 - 22/09/17 -

- Pulsar 106 / 78332 - 21/12/18 -

Subjective observations made during the site inspections indicated that noise at the
monitoring site was defined activity typical of the area with no significant noise sources
observed in the areas.

Noise monitoring has a potential to be affected by rainfall and wind speeds above 5 m/s (as
described in the Queensland Noise Measurement Manual 2013). A review of meteorological
data collected at monitoring location MPP1and the Bureau of Meteorology Oakey Aerodrome
station indicates that a total of 14 hours was potentially affected by rainfall and high wind
speeds. To avoid weather-related bias noise data during these periods have not been
considered in the analysis.

Project ID 10734 | R_I 6
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3.2 Deposited Dust Monitoring

In order to provide information regarding the dust emissions from existing activities in the
area (including agricultural activities and emissions from unsealed roadways), deposited
dust monitoring was undertakRen at four locations for a period of one month (22 December
2016 to 23 January 2017).

The monitoring for deposited dust was undertaken in accordance with Australian Standard
AS 3580.10.1:2016 Methods for sampling and analysis of ambient air — Determination of
particulate matter — Deposited matter — Gravimetric method. Where possible, sampling
devices were located in accordance with Australian Standard AS 3580.1.1:2016 Methods for
sampling and analysis of ambient air — Guide to siting air monitoring equipment.

Samples collected were analysed for total insoluble matter in accordance with AS 3580.10.1.

3.3 PMio Monitoring

Continuous PM;c monitoring was undertakRen at a single location (MP1) for the period
22 December 2016 to 23 January 2017 using a Metone E-BAM (beta attenuation monitor) in
accordance with Australian Standard AS 3580.9.11:2016 Methods for sampling and analysis
of ambient air - Determination of suspended particulate matter - PMIO beta attenuation
monitors. It is noted that the E-BAM is a light-weight portable beta attenuation monitoring
which complies with the majority of the requirements of AS 3580.9.11.

Prior to commencement and at completion of the monitoring, the instrument was calibrated
in accordance with the standard and the manufacturer’s instructions to ensure its correct
operation.

At the completion of the monitoring, the collected data was validated in accordance with
AMG methodologies. This included invalidation of data with significant negative values with
minor negative data amended to O pug/m>.
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4 BASELINE MONITORING RESULTS
41 Noise
4.1.1 Introduction

During the monitoring, no construction or significant other activities were being undertaken
on the subject site. As such, the presented baseline noise levels are considered
representative of typical levels in the area during warmer months.

The following sections present a summary of average noise levels of each period for a
variety of noise parameters. The periods are defined as follows:

= Day-7amto 6 pm;
= Evening-6 pmto10 pm;
= Night-10 pmto 7 am.

4.1.2 Monitoring Results

Table 5 presents a summary of average noise levels measured at each of the monitoring
positions. Daily average summary tables for each monitoring location are presented in
Appendix B.

Table 5: Average Measured Noise Levels
Monitoring  Period

Location
Day 64.3 53.6 479 39.1 46.7 377
MP1 Evening 65.2 553 520 449 50.4 441
Night 56.5 48.6 456 418 46.1 404
Day 57.4 50.6 455 36.2 497 325
MP2 Evening 58.7 50.0 47.6 422 487 393
Night 531 46.7 43.6 36.9 449 31.0
Day 499 44.6 38.6 28.6 403 262
MP3 Evening 46.6 44.] 417 377 412 344
Night 417 395 357 28.0 384 240
Day 65.5 529 453 309 472 28.6
MP4 Evening 58.7 505 472 405 46.3 375
Night 58.2 50. 458 379 46.1 315
a) ABL = Assessment Background Level as described in the Queensland Planning for Noise Control
Guideline 2016
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4.2 Deposited Dust

Table 6 below present a summary of measured monthly average deposited dust levels at
each of the four monitoring locations. Dust deposition levels were not observed to exceed
the generally accepted criteria for acceptable levels of deposited dust. It is noted that rural
environments typically experience highly variable dust levels dependent on regional and
local activities.

Table 6: Deposited Dust Monitoring Results

PARAMETER MP1 MP2 MP3 MP4
AMG ID 10734-1-1 10734-1-2 10734-1-3 10734-1-4
Date Start 22/02/16 22/02/16 22/02/16 22/02/16
Date Finish 23/0117 23/01117 23/01/17 23/01/17
Analysis Method AS/NZS AS/NZS AS/NZS AS/NZS
3580.10.1 3580.10.1 3580.10.1 3580.10.1
Deposited Matter (Total) mg/m?2/day 54 19 64 64
Deposited Matter (Insoluble) mg/m?/day 21 12 29 29
Deposited Matter (Soluble) mg/m?/day 34 7 34 35
Deposited Matter (Ash) mg/m?/day 1 2 17 15
Deposited Matter (Combustible) mg/m?/day 10 10 12 14

43 PMipo

Table 7 and Figure 2 below present a summary of 24-hour average PMo concentrations
measured at location MPI. Table 7 also presents a comparison of measured concentrations
at position MPP1 with long-term historical concentrations measured at the nearby monitoring
station operated by EHP at Flinders View (Ipswich). Review of the measured concentrations
confirms that the levels were generally consistent with the long-term data from the Flinders
View station.

Table 7: 24-hour Average PM;o Concentrations (Lg/m3)
Flinders View

Parameter P 2011 2012 2013 2014
Average 1.7 -al -a ) -a) _a)
50" Percentile 12.1 -3 -a -a) -a -2
70" Percentile 143 -3 -a -a -8 -a
90" Percentile 16.9 20.2 23.2 223 243 21.8
Maximum 215 67.0 73.8 422 38.8 445

a) Data notreported
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Figure 2: Daily 24-hour average PMio concentrations
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APPENDIX A: GLOSSARY OF TERMS

A-Weighting

dB (decibel)

dB(A) or dBA

Free-field

LAeq

g/s

mg/m?3

Hg/m?

ppb
pPpPmM

PMio, PM2s, PM

50th percentile

A response provided by an electronic circuit which modifies sound in such a
way that the resulting level is similar to that perceived by the human ear.

This is the scale on which sound pressure level is expressed. It is defined as
20 times the logarithm of the ratio between the root-mean-square pressure
of the sound field and the reference pressure (0.00002 N/m?).

This is a measure of the overall noise level of sound across the audible
spectrum with a frequency weighting (i.e. ‘A’ weighting) to compensate for
the varying sensitivity of the human ear to sound at different frequencies.

Refers to a sound pressure level determined at a point away from reflective
surfaces other than the ground with no significant contribution due to sound
from other reflective surfaces; generally, as measured outside and away from
buildings.

This is the equivalent steady sound level in dB(A) containing the same
acoustic energy as the actual fluctuating sound level over the given period.
Noise levels often fluctuate over a wide range with time. Therefore, when a
noise varies over time, the Laeq is the equivalent continuous sound which
would contain the same sound energy as the time varying sound. Many
studies show that human reaction to level-varying sounds tends to relate
closer to the Laeq Noise level than any other descriptor.

Grams per second

Milligrams (1073) per cubic metre. Conversions from mg/m?3 to parts per
volume concentrations (i.e., ppm) are calculated at O degrees Celsius.

Micrograms (10¢) per cubic metre. Conversions from pg/m? to parts per
volume concentrations (i.e., ppb) are calculated at O°C.

Parts per billion.
Parts per million.

Fine particulate matter with an equivalent aerodynamic diameter of less than
10, 25 or 1 micrometres respectively. Fine particulates are predominantly
sourced from combustion processes. Vehicle emissions are a Rey source in
urban environments.

The value exceeded for 50 % of the time.

Project ID 10734 | R_I
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APPENDIX B: DAILY AVERAGE NOISE DATA

Table 8: Monitoring Location MP1 - Baseline Noise Monitoring Data (dB(A))
Median

Loeq,l-hour

Date Period Lmax Leq mMiNLAso,1-hour

22/12/16 Day - - - - - - -

Evening 625 57.0 528 449 50.3 439 50.8
Night 52.0 481 459 419 453 40.8 44.6
23/12/16 Day 635 55.7 50.1 4011 48.9 379 49.0
Evening 60.7 548 512 444 49.0 437 494
Night 525 472 441 415 438 404 43.0
24/12/16 Day 60.0 525 46.1 385 46,5 37.7 435
Evening - - - - - - -
Night 53.4 471 441 412 434 40.5 432
25/12/16 Day 62.0 56.3 50.0 39.2 492 379 482
Evening 60.2 56.1 531 445 50.6 440 497
Night 555 498 46.4 41.8 452 41.2 447
26/12/16 Day 643 58.0 525 40.7 49.6 383 494
Evening 64.7 501 541 453 514 448 50.2
Night 53.7 478 445 411 441 403 425
27/12/16 Day 6311 574 51.8 395 51.2 381 491
Evening 637 58.2 53.8 454 51.0 44.4 51.3
Night 56.5 50.0 46.5 422 46.6 40.7 458
28/12/16 Day 623 552 492 389 47.6 375 455
Evening 65.2 59.9 55.4 46.3 529 451 526
Night 547 489 46.0 412 45.6 40.1 431
29/12/16 Day 54.6 478 428 375 41.7 371 40.7
Evening 548 51.2 48.6 434 497 394 481
Night 545 4838 46.2 431 494 39.2 44.6
30/12/16 Day 55.8 483 427 374 411 371 41.0
Evening 56.2 51.0 47.6 424 474 393 472
Night 555 50.9 482 433 497 39.6 432
31/12/16 Day 55.8 494 438 37.8 423 37.0 40.6
Evening 548 51.7 495 420 499 388 498
Night 55.4 50.4 46.9 414 47.2 388 46.0
01/01/17 Day - - - - - - -
Evening - - - - - - -
Night - - - - - - -

02/01/17 Day - - - - - - -

Evening - - - - - - -

Project ID 10734 | R_I 12
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Date Period MIiNLA90,1-hour C: :?_i:)z
Night - - - - - - -
03/01/17  Day - - - - - - -
Evening 574 54.6 528 472 51.0 45.6 513
Night 53.6 483 453 421 46.1 412 443
04/01/17 Day 629 55.6 50.5 411 48.4 39.7 47.8
Evening 56.0 54.0 525 46.8 511 441 50.8
Night 520 46.4 433 410 46.3 40.2 427
05/01/17 Day 62.4 533 476 39.7 473 374 459
Evening 60.7 559 531 46.2 50.6 448 50.7

Table 9: Monitoring Location MP2 - Baseline Noise Monitoring Data (dB(A))

: Median
Date  Period  Lmox [ m':t:fo"‘ Lzg -
hour
22/12/16 Day - - - - - - -

Evening | 555 54.6 52.7 471 535 443 51.8

Night 475 452 422 353 451 335 395

23/12/16 Day 50.9 50.6 451 36.7 497 312 495
Evening | 517 50.2 484 437 48.0 414 478

Night 471 47.0 434 345 472 272 438

24/12/16 Day 519 49.6 429 325 483 304 477
Evening | 54l 52.8 50.0 439 531 41.7 487

Night 49.6 46.6 432 347 434 281 426

25/12/16 Day 50.3 494 449 36.2 477 325 457
Evening | 555 522 50.6 46,5 50.2 448 489

Night 498 47.4 446 381 449 29.7 44

26/12/16 Day 55.4 533 494 41.4 50.4 384 505
Evening | 54.8 54.0 51.6 457 50.2 443 50.4

Night 481 471 43.6 359 448 28.6 44.6

27/12/16 Day 53.8 512 47.0 38.1 493 36.2 474
Evening | 587 56.1 534 472 51.6 46.7 51.9

Night 513 481 452 39.0 46.2 301 457

28/12/16 Day 53.9 50.4 459 373 487 345 454
Evening | 55.6 542 51.8 459 51.6 423 499

Night 53.1 503 474 412 481 329 45.0

29/12/16 Day 51.6 489 428 32.0 492 289 49.6
Evening | 513 488 46.6 42.4 511 36.0 492

Night 495 475 438 36.4 457 26.1 452

Project ID 10734 | R_I 13
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: Median
Leq ml:';:jo']' Laeq,1-
hour
30/12/16 Day 50.0 47.6 414 299 47.4 273 445
Evening | 527 484 452 40.1 488 307 473
Night 50.6 478 451 40.0 46.6 293 453
31/12/16 Day 497 475 411 303 443 253 40.9
Evening | 48I 444 40.8 357 45.0 275 438
Night 494 47.6 449 385 445 31.0 438
01/01/17 Day - - - - - - -
Evening - - - - - - -
Night - - - - - - -
02/01/17 Day - - - - - - -
Evening - - - - - - -
Night - - - - - - -
03/01/17 Day - - - - - - -
Evening | 51.6 48.0 458 412 46.4 393 438
Night 463 449 41.8 36.0 431 34.6 40.0
04/01/17 Day 541 512 46.7 39.2 524 357 50.9
Evening | 49.7 478 451 383 457 35.6 439
Night 511 498 46.9 36.9 459 333 453
05/01/17 Day 548 491 43.6 343 52.6 305 50.4
Evening | 489 46.6 445 395 442 38.0 43.0
Night 446 443 417 36.8 420 35.4 41.0
06/01/17 Day 54.6 53.1 487 40.6 515 38.0 51.5
Evening | 457 442 421 371 438 354 427
Night 455 438 419 371 41.9 34.4 40.6
07/01117 Day 57.4 547 505 421 523 41.0 50.4
Evening | 463 448 428 383 45.6 37.8 43.0
Night 47.0 458 43.0 37.1 44.4 352 447
08/01/17 Day 55.6 525 479 39.2 50.2 371 49.6
Evening | 539 524 498 439 50.2 425 502
Night 457 442 395 317 434 265 40.2
09/01/17 Day 54.4 50.4 44 334 513 30.0 50.1
Evening | 50.8 498 472 41.8 487 38.0 48.6
Night 477 46.0 432 38.0 46.2 339 41.2
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Table 10: Monitoring Location MP2 - Baseline Noise Monitoring Data (dB(A))

minLaso,1-

hour

Date Period Lmax Leq

22/12/16 Day - - - - - - -

Evening 46.6 455 434 40.0 427 38.8 417

Night 417 403 37.0 31.2 38.8 262 371

23/12/16 Day 499 46.3 405 30.9 413 27.6 39.0
Evening 453 428 403 36.2 395 344 38.7

Night 411 38.8 345 249 38.0 21.7 359

24/12/16 Day 46.6 428 36.7 264 39.3 247 36.4
Evening 44.6 441 415 37.0 414 33.0 404

Night 44.6 441 415 37.0 414 33.0 404

Table 11: Monitoring Location MP1 - Baseline Noise Monitoring Data (dB(A))

Median
Loeq,]fhour

22/12/16 Day - - - - - - -

Date Period Leq MiNLA%0,1-hour

Evening 587 511 46.0 40.8 44.2 39.6 44.6

Night 573 51.6 46.0 379 49.0 34.6 435

23/12/16 Day 64.4 5511 46.5 324 497 289 477

Evening 55.6 514 477 40.8 46.9 355 46.6

Night 541 485 429 327 423 277 39.9

24/12/16 Day 633 547 458 294 51.5 279 43.0
Evening - - - - - - -

Night 55.6 49.0 431 34.8 454 299 41.7

25/12/16 Day 627 53.6 458 303 46.0 283 45.0

Evening 525 481 46.0 42.4 44.6 411 44.6

Night 56.4 50.9 46.1 379 493 315 448

26/12/16 Day 625 544 479 33.6 477 30.2 449

Evening 57.9 51.0 473 427 47.1 375 46.1

Night 53.9 491 453 37.0 453 320 442

27/12/16 Day 62.9 55.0 47.1 322 535 292 429

Evening 542 493 46.2 39.8 447 349 445

Night 56.0 505 453 36.8 490 323 432

28/12/16 Day 59.2 514 442 30.6 448 277 412

Evening 57.1 50.4 46.6 399 458 342 457

Night 55.2 490 453 36.7 447 287 438

29/12/16 Day 61.0 49.8 417 27.2 40.7 257 40.7

Evening 55.8 490 454 359 449 304 445
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Period Lmax Leq MiNLA90,1-hour 'C;\Zﬁifonw
Night 57.2 489 44] 354 427 28.0 41.6
30/12/16 Day 59.7 491 412 265 47.6 258 391
Evening 583 493 444 35.8 434 3011 431
Night 55.8 498 463 383 452 285 44.6
31/12/16 Day 59.8 497 41.6 274 419 239 41.2
Evening 56.2 51.0 465 354 521 29.0 482
Night 56.6 498 458 38.1 45.0 289 448
01/01/17 Day - - - - - - -
Evening - - - - - - -
Night - - - - - - -
02/01/17 Day - - - - - - -
Evening - - - - - - -
Night - - - - - - -
03/01/17 Day - - - - - - -
Evening 58.1 545 52.4 45.0 49.6 440 492
Night 57.0 52.6 49.6 431 48.0 36.2 481
04/01/17 Day 624 542 485 354 46.7 324 46.0
Evening 56.4 50.1 483 434 46,5 413 46.4
Night 58.2 519 481 420 46.6 36.7 457
05/01/17 Day 60.7 52.0 449 319 45.6 304 423
Evening 56.7 513 489 425 46.4 41.0 463
Night 56.4 50.2 473 417 462 38.0 462
06/01/17 Day 655 55.8 482 345 50.2 30.7 459
Evening 55.6 505 479 41.8 457 40.0 454
Night 55.6 505 479 41.8 457 40.0 454
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