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This Facamile is Commercial-in-Confidence. If this Facsimile does not reach the intended recipient, please tel ephone the
number above (reverse charges). Thank you

Dear Neil,

Re: Noise Assessment of the proposed Albany Port Development.

Attached is our report summarising our noise assessment of the proposed Albany Port Devel opment.

Moderate exceedences are predicted at nearby noise sensitive premises due mainly to the pile driving
activity and to the use of a dozer.

If you required further details or clarification please don't hesitate to contact the undersigned,
Yours sincerely
VIPAC ENGINEERS & SCIENTISTSLTD

S lccar

Phil Lucas
Senior Project Engineer
Email: phill @vipac.com.au

Melbourne - Sydney - Adelaide - Perth - Brisbane - Hunter Valley - Tasmania - Singapore - Kuala Lumpur - Hong Kong - Bangkok
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INTRODUCTION

Vipac Scientists & Engineers was commissioned by Grange Resources Limited to assess the noise impact
of the proposed Port development at Albany, and in particular whether it can comply with Environmental
Protection (Noise) Regulations 1997.

The development is in two areas one being approximately 3km to the south east of the main township
near to the existing port, and one being immediately south and close to the main township. The
approximate positions of the noise sources from these two developments are shown in Figure 1 as S2 and
S1 respectively. The corresponding nearest noise sensitive premises (commercial) are shown as R2 and
R3 respectively whilst the nearest noise sensitive premises (residential) are shown as R1 and R4
respectively

Figure 1 - Plan of the Proposed Devel opments and nearest residences.

Figure 2 shows an aerial view of Source 2 together with the assumed paosition of the major noise sources.
For the purpose of the this analysis the noise sources are assumed to act along the lines indicated
(construction crane along line A-A’, dozer along C-C’ etc) with the haul trucks acting along A-A’.
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Figure 2 Aerial view of source 2 and nearest Noise sensitive premises (R2)
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Figure 3 shows the location nearest residential noise sensitive premises to S2. The surrounding circles
represent 100m and 450m distances and are required in order to calculate the value of the Influencing
Factor (IF)
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Figure 3 Location of R1 - nearest residential noise sensitive to 2

For the noise source S1, Figure 4 shows the location of the nearest commercial noise sensitive premises
(R3) and residential noise sensitive premises (R4)

Figure 4 — Location of the nearest noise sensitive premises to S1
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CRITERIA

The noise criteria as defined by Environmental Protection (Noise) Regulations 1997 is summarised in
Table 1 below.

Table 1 EPA Assigned Noise Levels
Type of premises Time of day Assigned level (dB)
receiving noise L at0 L s L Amax
Noise sensitive premises at 0700 to 1900 hours 45+ 1F | 55+IF | 65+1F
locations within 15 metres of Monday to Saturday
abuilding directly associated | 0900 to 1900 hours 40+IF | 50+IF | 65+IF
with a noise sensitive use Sunday and public
holidays
1900 to 2200 hours al | 40+1IF | 50+IF | 55+IF
days
2200 hoursonany dayto | 35+IF | 45+IF | 55+ IF
0700 hours Monday to
Saturday and 0900 hours
Sunday and public
holidays
Noise sensitive premises at 60 75 80
locations further than 15
metres from a building
Commercial premises 60 75 80
Industrial and utility premises 65 80 90

‘IF" represents an influencing factor which increases along with the number of busy roads, and
commercial and industrial areas that surround the noise sensitive premises.

Commercial noise sensitive premises (R2 and R3) will therefore have an La1o criterion of 60dB(A) for all
hours.

For the residential noise sensitive premises (R1 and R4) the criterion will depend on time of day and on
the value of IF. We estimate the value of IF from the Albany Town Planning Scheme (Appendix B) as
follows:

R4
IF=5 (40% commercial premises within 100m and within 450m, 10% industrial within 450 m)
ie La1o Criterion = 40dB (night), 45dB(evening) and 50dB(day)
R1
IF=12 (60% industrial within 100 m, 60% industrial within 450m)
ie La1o Criterion = 47dB (night), 42dB(evening) and 57dB(day)
Penalties apply for noise that has characteristics of impulsive, tonal or modulation.

NOISE SOURCES

Table 2 gives the assumed sound power for the various noise sources to be used on site. Thisis based on
supplied data (see Appendix A, and on previous measurements elsewhere). In addition we have added a
dozer with sound power of 118dB(A) and with the same spectrum as was assumed for the Southdown
Mine analysis (Vipac Report 60w-05-1649-trp-185082)
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Table 2 — Assumed Sound Power Levels and Spectrums For Various Items of Equipment

Earthmoving
S 31.5 63 125 250 500 1000 2000 4000 8000

Crane 110 75.3 89.1 91.7 99.9 101.9 106.1 104.1 96.9 89.9
Pile Driving (Conventional)] 130 87.3 96.3 1053 | 1143 | 1207 | 123.7 | 1246 | 1229 | 121.1
Excavator 110 75.3 89.1 91.7 99.9 101.9 106.1 104.1 96.9 89.9
Haul Truck 110 64.2 73.6 81.6 88.4 96.3 103.9 | 105.0 105.4 95.5
Dozer 118 82.6 96.3 99.0 107.2 109.2 113.3 111.4 106.4 109.3
Air Compressor 100 31.0 49.0 51.5 62.0 73.6 86.3 92.5 96.2 95.5
Power Tools 108 42.1 50.9 61.9 81.5 86.6 95.8 101.2 104.7 102.2
Bobcat 100 55.9 67.9 82.8 87.5 94.0 95.1 94.3 88.5 80.4
Generator 100 58.7 70.4 78.2 86.2 91.0 92.5 96.4 92.6 83.4
Dredges
WD Medway 105 59.8 79.8 90.0 94.8 98.8 99.3 98.0 94.3 85.4
WD Severn 106 60.8 80.8 91.0 95.8 99.8 100.3 99.0 95.3 86.4
QOrion 106 60.8 80.8 91.0 95.8 99.8 100.3 99.0 95.3 86.4

ANALYSIS

All analysis was done using worst-case meteorological conditions (CONCAWE category 6: 50% RH, 3
m/s, 20°C). No shielding due to topographical effects or between different items of equipment has been
allowed for. The results are therefore likely to be conservative or ‘worst case .

It is clear from the sound power figuresin Table 2 that the noise due to pile driving will dominate all
other noise sources. In addition it is likely to fall under the EPA definition of an impulsive noise and will
therefore carrier a further penalty 10dB(A). On the other hand this noise sourceis likely to be more
limited in duration. For these reasons this noise source will be considered separately to the others.

For the noise of the existing port expansion (Source 2) the following three stages have been considered

Stage 1 ‘Lay Down Area’ Pile Driving, construction crane, haul truck, excavator, dozer,
Dredger

Stage 2 Pile Driving, Dredger, Haul Truck
Stage 3 Construction (no piling or dredging), bob cat, power tools etc

For the noise near the Albany Township (Source 1) only one stage has been considered this being:
Excavator, Dozer, Haul Truck

In addition since it is unlikely that not all equipment will be operating simultaneously a ‘usage factor’ has
been factored in such that, for example, a usage factor of 50% implies that the equipment will is operating
for an average of 50% of the applicable time period. Halving the usage factor has the effect of reducing
the sound pressure level contribution from that piece of equipment by 3dB(A).

For the dredging we have assumed an average of the three dredgers named in Appendix A
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RESULTS
Sour ce 2 Pile Driving

Table 3 —Sound pressure level at Receivers 1 and 2 due to Pile Driving

[s | 315] 63| 125] 250] s00] 1000] 2000] 4000{ 8000
Sound Power (SWL)
pile Driving (¢ 130]  87.3] 96.3| 105.3] 114.3] 1207] 123.7] 124.6] 1229 121.1
Sound Pressure Level (SPL) at Receiver 1
pile Driving (¢  60.0] 18.2] 20.8] 39.9] s0.0] 560 557 511 301 504
Sound Pressure Level (SPL) at Receiver 2
pile Driving (  77.8] 345 450 s4.0] 633] 69.6] 723 739 681 541

Source 2 — Stage 1
Table 4 — Sound Pressure Levels at Receivers 1 and 2 due to Stage 1 activity less Piling
Sound Power Levels -Earthmoving
usage

Item S 31.5 63 125 250 500] 1000] 2000| 4000| 8000 |factor
Crane 110 75.3 89.1 91.7 99.9] 101.9| 106.1] 104.1 96.9 89.9 50
Excavator 110 75.3 89.1 91.7 99.9] 101.9| 106.1] 104.1 96.9 89.9 50
Haul Truck 110 64.2 73.6 81.6 88.4 96.3] 103.9] 105.0] 105.4 95.5 50
Dozer 118 82.6 96.3 99.0] 107.2] 109.2] 113.3] 111.4] 106.4] 109.3 50
Sound Power Levels -Dredges
WD Medway | 104.7 59.8 79.8 90.0 94.8 98.8 99.3 98.0 94.3 85.4 30
WD Severn | 105.7 60.8 80.8 91.0 95.8 99.8] 100.3 99.0 95.3 86.4 30
Orion 105.7 60.8 80.8 91.0 95.8 99.8] 100.3 99.0 95.3 86.4 30
Sound Pressure Level at Receiver 1
Crane 39.8 3.6 19.9 23.6 33.0] 346 35.6 28.4 3.0] -79.1
Excavator 38.9 2.9 19.1 22.9 32.3 33.8 34.5 26.8 -0.5] -89.5
Haul Truck 38.8 -5.5 6.4 15.5 23.3 30.6 36.2 33.0 19.0] -51.3
Dozer 49.4 12.8 29.1 32.8 42.1 43.5 45.6 39.4 20.0] -37.6
WD Medway | 32.7] -14.1 8.5 19.8 25.7 29.2 26.7 20.1 -1.9] -85.8
WD Severn 31.3] -15.2 7.3 18.6 24.6 28.1 24.5 16.5] -10.8] -115.2
Orion 31.3] -15.2 7.3 18.6 24.6 28.1 24.5 16.5] -10.8] -115.2
Total 50.6 13.8 30.1 34.2 43.2 44.9 46.8 40.8 22.6] -37.4
Sound Pressure Level at Receiver 2
Crane 59.0 23.6 38.4 40.5 48.8 50.7 54.7 54.3 43.4 28.4
Excavator 53.2 16.5 32.0 35.1 43.9 45.6 49.4 47.3 35.5 11.5
Haul Truck 51.9 5.4 16.6 25.0 32.4 40.0 47.3 48.2 44.0 17.1
Dozer 66.4 30.8 45.7 47.8 56.1 58.0 61.9 61.6 52.9 47.7
WD Medway | 51.4 5.9 27.0 36.6 41.5 45.4 45.7 46.0 38.6 21.6
WD Severn 45.1 -2.1 19.9 30.8 36.2 39.9 40.0] 379 28.9 -1.0
Orion 45.1 2.1 19.9 30.8 36.2 39.9 40.0] 379 28.9 -1.0
Total 67.6 31.7 46.7 49.1 57.3 59.3 63.1 62.8 54.1 47.7
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Sour ce 2 — Stage 2
Table 5— Sound Pressure Levels at Receivers 1 and 2 due to Siage 2 activity less Piling
Sound Power Level -Earthmoving
Item S 315 63] 125] 250| 500] 1000| 2000| 4000| 8000 |usage factor
Haul Truck 110| 64.221| 73.621| 81.621| 88.421] 96.321] 103.92| 105.02| 105.42| 95.521f 100
Dozer 118) 82.571| 96.341| 98.954| 107.23] 109.2] 113.34| 111.41| 106.44| 109.26] 100
Sound Power Level -Dredges
WD Medway 104.7] 59.8] 79.8] 90.0[ 948] 988] 99.3] 980 943| 854 30
WD Severn 105.7) 60.8] 80.8] 910 958] 99.8] 100.3] 99.0 953 864 30
Orion 105.7] 60.8] 80.8] 91.0f 958] 99.8] 100.3] 99.0 953| 86.4 30

Sound Pressure Level (SPL) at Receiver 1

Haul Truck 41.8 -2.5 94| 185| 26.3] 337] 392 360 220] -483
Dozer 524 158| 32| 359] 451| 465 486| 424| 230 -346
WD Medway 32.7] -141 85 198 257 292 267 201 -1.9] -85.8
WD Severn 31.3] -15.2 73| 186] 246] 281 245/ 165 -108] -115
Orion 31.3] -15.2 73| 186| 246] 281 245 165 -108] -115
Total 52.9 159| 322 36.2| 453] 469 491 433] 255 -34.4

Sound Pressure Level (SPL)at Receiver 2

Haul Truck 54.9 84| 196] 281| 354| 430] 503] 512 470 201
Dozer 69.4] 339] 487] 508] 59.1] 61.0] 650 646] 559 507
WD Medway 51.4 59| 270 366 415| 454 457 460 386| 216
WD Severn 45.1 -21] 19.9] 30.8 36.2] 399 40.0| 379 289 -1.0
Orion 45.1 21| 19.9] 30.8] 362 399 400 379 289 -1.0
Total 69.7 33.9] 488] 510/ 592 61.2] 652 649 565| 507
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Source 2 — Stage 3

Table 6 — Sound Pressure Levels at Receivers 1 and 2 due to Stage 3 activity less Piling
Sound Power Levels - Earthmoving

usage
Item s 315 63 125 250 500 1000 2000 4000 8000 factor
Crane 110 75.3] 89.1] 91.7] 999 1019 106.1] 1041| 969 89.9 50
Haul Truck 130 642 736 816 884 963 1039| 1050| 1054 955 50
Dozer 110 82.6 96.3 99.0] 107.2] 109.2] 113.3] 111.4] 106.4] 109.3 50
Air Com pressor 110 31.0 49.0 51.5 62.0 73.6 86.3 92.5 96.2 95.5 100
Power Tools 118 42.1 50.9 61.9 81.5 86.6 95.8] 101.2] 104.7] 102.2 100
Bobcat 100 59| 679 828| 875 940 o951| 943| 885| 804 50
Generator 108 58.7 70.4 78.2 86.2 91.0 92.5 96.4 92.6 83.4 100

Sound Pressure Level (SPL) at Receiver 1

Crane 39.8 3.6] 199 236/ 330/ 346 356 284 3.0 -79.1
Haul Truck 38.8 55 6.4 155] 233] 30.6] 36.2] 330/ 19.0] -51.3
Dozer 494 128 291 3238| 421| 435] 456 394 200 -37.6
Air Compressor| 22.7| -376| -17.1] -135 -1.9 93] 189] 198 53] -70.5
Power Tools 32.1] -26.6] -15.3 32| 175 222 283] 285] 13.7] -63.9
Bobcat 29.9] -15.8 -1.3] 148 206| 26.6] 247] 186 -5.5] -88.6
Generator 30.9 -9.9 43| 132 223| 267 251 237 1.7] -82.6
Total 50.3 13.4| 29.6] 335| 427 444| 466 410] 232 -374

Sound Pressure Level (SPL)at Receiver 2

Crane 59.00 236] 384| 405| 488| 507 547] 543] 434 284
Haul Truck 51.9 54| 166 250 324| 400| 47.3] 482 440 171
Dozer 66.4] 30.8] 457 478| +56.1] 580 619 616] 529 477
Air Compressor| 49.4| -17.7 1.4 33| 139 254| 379] 458| 457] 36.9
Power Tools 57.9 -6.7 32| 137 333] 383| 474] 544 542 436
Bobcat 49.0 42| 173 317 36.4| 428| 437 445| 350 188
Generator 52.1] 10.0| 228 30| 381 428| 441 497 421| 249
Total 68.0 31.6] 465 48.7| 57.0] 59.0] 631 635 575| 494
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Sourcel
Table 7 — Sound Pressure Levels at Receivers 3 and 4 due to Source 1 activity
Sound Power Levels - Earthmoving

usage
Item S 315 63 125 250 500 1000 2000 4000 8000 factor
Excavator 110 75.3] 89.1] 91.7] 99.9] 1019 106.1] 104.1] 969] 89.9 80
Haul Truck 110] 642] 736/ 81.6] 884| 96.3] 103.9] 105.0f 105.4] 955 80
Dozer 118 826] 96.3] 99.0] 107.2] 109.2f 113.3] 111.4] 106.4] 109.3 80

Sound Pressure Levels (SPL) at Receiver 3

Excavator 585| 225| 37.6] 401] 486] 505] 54.3] 533] 422 241
Haul Truck 57.7] 11.4| 222 300] 371 449] 522 542 507 297
Dozer 65.8| 29.7] 449| 474] 559 5771 616 606 517 434
Total 67.1 30.5 45.6 48.2| 56.7| 58.7 62.8 62.1 545 43.7

Sound Pressure Levels (SPL) at Receiver 4

Excavator 50.8] 135| 29.6] 332 422 437 473| 435] 292 -8.0
Haul Truck 48.7 25| 14.1] 231 30.7] 381 452 444 377 2.4
Dozer 58.1| 20.8] 36.8] 405] 495 510/ 546] 507 387 113
Total 59.2 21.6 37.6 41.3] 50.3| 51.9] 557 52.3 415 11.6

Table 8 ummary of Predicted Exceedences (note that with respect to the residential noise sensitive
premises (R1 & R4) the exceedence are assuming day time operation only)

Source 2

R1(residential) R2 (commercial)

SPL  ExceedenceSPL Exceedence
Piling Driving Only  60.0 30 778 178
Stage 1 50.6 64 676 76
Stage 2 52.9 -41 697 97
Stage 3 50.3 -6.7 68.0 80
Source 1 R3 (commercial) R4 (residential)

SPL ExceedenceSPL Exceedence

67.1 7.1 59.23 9.2
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CONCLUSIONS
1. All activities should, as far as possible, be restricted to day time operation

2. Tables1 and 8 Show that pile driving activity will be the main cause of noise exceedences with
respect to the EPA noise regulation criteria. The quoted sound power figure of 130dB(A) seems very
high and we would recommend looking at other types of pile driving methods to seeif thisfigure
could bereduced. Alternatively some sort of barrier may need to be considered to shield noise
emissions from noise sensitive premises. The impulsive nature of this activity will increase
exceedences above those calculated in the results.

3. The next dominant noise source after the piling is the dozer. We would recommend investigating use
of asimilar vehicle with noise emissions less than the 118dB(A) assumed for this vehicle. We note
that if piling and the dozer noiseis ignored then almost all exceedences are eliminated.
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A ppendl X A - Supplied Noise Data from Grange Resources.

Table 1 - Typical Sound Power Levels for Equipment Used On
Construction Sites

Item db(A)

Crane 110

Pile Driving {Conventional) 130

Excavator 110

Haul Truck 110

Air Compressor 100

Power Tools 108

Bobcat 100

Generator 100 |

: Noise Level (dB L,.,) at stated distance i

Dredger Name Type | 100m 200m 500m _J|

WD Medway I | TSD 56 50 41 {

WD Severn TSD 57 51 42 i

Orion ~ CSD 57 51 2|
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Appendix B — Albany Town Planning Scheme

MIDDLETON
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