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1.0 Introduction

The BGC Voyager Quarry at The Lakes in Western Australia is planning to relocate the existing quarry operation
to an adjoining site. The relocation will be a staged process, initially involving topsoil and overburden removal,
then hard rock mining in specific areas to a depth of around 30 metres. Ultimately the crushing and screening
plant will be relocated to the 30-metre level in Area 1.

Ministerial approval for the proposal was granted, with Ministerial Statement 706 setting out specific
environmental noise constraints. Assessment number 1413, Condition 15 provides specific noise level limits
associated with topsoil removal to a depth of 5 metres. All other noise emissions are to comply with the criteria
set out in the Environmental Protection (Noise) Regulations 1997

This report addresses Condition 16 of Ministerial Statement 706, assessment number 1413, and presents an
Operational Noise Measurement Program for mining operations below 5 metres depth.

2.0 Element/lssue

The aspect to be managed is noise emission levels associated with normal mining activities from 5 metres below
ground level. The issue is environmental noise with respect to noise sensitive (residential) locations around the
site.

The proposal for the relocation of the Voyager Quarry was assessed under Part IV of the Environmental
Protection Act 1986.

Ministerial approval of the proposal Condition 16 (Condition 706:M16) prescribes specific processes and noise
level criteria to be met. Legal criteria relative to the issue is summarised in Table 2.1 below:

Table 2.1 — Statutory Criteria

Aspect Title Applicability
State Legislation: Environmental Protection (Noise) All aspects of environmental noise measurement and
Regulations 1997 assessment
State Legislation: Ministerial Statement 706, Condition 16 Operational Noise Measurement Program.
(Assessment Number 1413) December
2005
Department of Draft Guideline: Preparing Preparation of this ‘Environmental Noise Management Plan’
Environment and Environmental Management Plans
Conservation (DEC)

The proposal, which was initially described within the proponent’s Public Environmental Review (PER) (URS
2003), was referred to the EPA on 19 December 2001 by the Commissioner for Soil and Land Conservation.

The proposed relocation of the quarry is to an area of land (Lot 14, Figure 3.1) owned by the proponent. In
December 2001, the EPA determined the level of assessment for the proposal at PER, and this level of assessment
was subject to a two week appeals process. A number of appeals against the level of assessment were considered
by the Minister for the Environment and dismissed on 1 May 2002. The subsequent PER document was released
for public review for a period of eight weeks from 6 January 2003, closing on 3 March 2003. An extension was
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then provided to allow for further public submissions until April 2003. Following a review of the submissions,
the proponent modified its proposal and incorporated details of additional monitoring work (including noise
monitoring) and data within its Response to Submissions (URS 2004).

The proposal was approved by the Minister for the Environment with the signing of Ministerial Statement 706 on
16 December 2005. Relevant to this management plan is Condition 16 reproduced below.

"16
16-1

16-2

16-3

16-4

16-5

16-6

16-7

“Operational Noise

Prior to any excavation works below five metres depth from the surface, the proponent shall prepare an
Operational Noise Measurement Programme to ensure that all noise from the quarry is measured in
accordance with Part 3 of the Environmental Protection (Noise) Regulations 1997.

The proponent shall implement the Operational Noise Measurement Programme required by condition
16-1 and any subsequent updates as required by condition 16-3.

The proponent shall review and update the Operational Noise Measurement Programme required by
condition 16-1 annually.

The proponent shall utilise that form of safety alarm on items of equipment, which produces the least
noise whilst complying with all statutory requirements, particularly safety requirements.

The proponent shall report any exceedances of the Environmental Protection (Noise) Regulations 1997,
aside from those which meet the requirements of condition 15-6, to the Department of Environment
within 24 hours of exceedances being recorded.

Upon identifying any exceedances of the Environmental Protection (Noise) Regulations 1997, aside
from those which meet the requirements of condition 15-6, the proponent shall provide a report, within
seven days of exceedances being recorded, to the Department of the Environment on the source/reason
for the exceedance, remedial actions undertaken or intended to prevent further such exceedances.

The proponent shall make the Noise Measurement Programme required by condition 16-1 publicly
available.”
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3.0 CURRENT STATUS

The proposal is for the development of the Voyager Quarry on Lot 14 at The Lakes, Shire of Northam. The
existing quarry is located on cleared farmland adjacent to the Great Eastern Highway, The Lakes and the
proposed location for the new quarry is on uncleared land adjacent the west of the existing quarry on Lot 14
Horton Road (Avon Location 1881). Refer to Figure 3.1 showing the overall mine expansion relevant to the area
and residential locations.

Figure 3.1 Layout of Existing & Proposed Operations & Residential Locations
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Indicative stages for the overall quarry development over time are shown in EPA Bulletin 1169 Figure 3 (EPA
2005).

Based on the environmental noise impact assessments undertaken as part of the PER and the supplementary report
— reference HSA 3965-2-02184, dated November 2004, noise levels associated with overburden removal and
mining operations below 5 metres, were identified and quantified. The proposed mining area, subject to
overburden removal, was subdivided into areas that would allow better management of noise emissions. Refer to
Figure 3.2 below.
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Figure 3.2
Specific Area Locations
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Computer modelling of noise propagation from each of the specific areas to the nearest noise sensitive premises
(residential locations) has been undertaken in order to predict the likely noise immission levels, for various
atmospheric conditions. A summary of the predicted levels is shown in Table 3.1, for worst case of overburden
removal at greater than 5 metres and down wind conditions. Calm conditions are also given.

\
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Table 3.1 Predicted Clearing Operation Noise Levels dB(A)

Res A All Winds Calm
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area 1l Area 2 Area 3 Area 4 Area 5 Area 6 Area 1l Area 2
2 3 x Scrapers Central 41.0 39.2 40.4 40.6 40.6 30.4 28.6 29.8 29.9 30.0
3 3 x Scrapers East 41.6 39.6 41.4 41.3 41.3 31.0 29.0 30.8 30.7 30.7
1 3 x Scrapers North 41.1 39.3 40.5 40.6 40.8 39.3 30.5 28.6 29.9 30.0 30.2 28.6
4 3 x Scrapers South 40.9 39.0 40.3 40.5 40.3 39.0 30.2 28.2 29.6 29.9 29.7 28.3
5 3 x Scrapers West 40.6 38.7 39.6 39.9 40.0 38.5 29.9 28.0 28.9 29.2 29.3 27.8
Res B
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area l Area 2 Area 3 Area 4 Area 5 Area 6 Area l Area 2
2 3 x Scrapers Central 43.6 43.2 46.0 48.7 41.1 33.2 33.0 35.7 38.5 30.5
3 3 x Scrapers East 43.7 43.4 46.3 49.2 41.1 33.3 32.9 36.0 39.1 30.5
1 3 x Scrapers North 44.3 43.9 46.7 49.5 41.9 41.8 34.0 33.5 36.4 39.4 31.3 31.2
4 3 x Scrapers South 42.9 42.5 45.2 47.8 40.2 41.0 32.4 32.0 34.8 37.6 29.6 30.4
5 3 x Scrapers West 43.6 43.1 45.7 48.1 41.1 41.5 33.1 32.6 35.4 38.0 30.5 30.9
Res C
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Area 1 Area 2
2 3 x Scrapers Central 455 46.3 49.3 52.9 42.5 35.3 36.4 39.3 43.3 32.0
3 3 x Scrapers East 45.3 46.2 48.7 52.5 42.2 35.0 35.9 38.7 42.8 31.7
1 3 x Scrapers North 46.4 47.2 50.1 54.1 43.4 44.1 36.2 37.0 40.3 447 33.0 33.7
4 3 x Scrapers South 44.7 45.4 48.3 51.5 41.5 43.2 34.4 35.1 38.3 41.7 30.9 32.8
5 3 x Scrapers West 45.8 46.5 49.6 53.1 42.8 44.3 35.5 36.3 39.7 43.5 32.4 34.0
Res D
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area l Area 2 Area 3 Area 4 Area 5 Area 6 Area l Area 2
2 3 x Scrapers Central 33.4 54.2 37.2 34.4 39.3 23.9 45.2 28.3 25.3 29.4
3 3 x Scrapers East 31.4 455 34.9 33.0 39.9 21.9 36.1 25.7 23.7 29.8
1 3 x Scrapers North 32.7 44.8 36.8 33.9 38.0 42.0 23.3 35.6 28.0 24.7 28.2 32.4
4 3 x Scrapers South 34.6 53.3 38.4 35.6 36.2 44.7 25.0 43.7 29.5 26.6 26.0 34.8
5 3 x Scrapers West 35.8 55.5 41.9 36.9 35.6 525 26.3 46.2 33.4 28.1 25.7 42.8
Res E
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Area 1 Area 2
2 3 x Scrapers Central 325 49.3 31.3 29.9 32.4 22.6 39.7 21.8 20.3 22.3
3 3 x Scrapers East 311 39.5 29.3 28.5 33.2 21.2 29.4 19.7 18.7 23.1
1 3 x Scrapers North 32.0 39.5 30.3 29.7 33.0 35.1 22.2 29.9 20.7 20.0 23.0 25.0
4 3 x Scrapers South 33.0 48.7 32.3 30.0 33.1 39.9 22.8 38.7 22.8 20.4 22.9 29.7
5 3 x Scrapers West 34.0 50.1 35.5 31.9 32.5 48.2 24.2 40.3 26.1 22.4 22.5 38.1
Res F
Source No. Source Loc Area 3 Area 4 Area 5 Area 6 Area l Area 2 Area 3 Area 4 Area 5 Area 6 Area 1l Area 2
2 3 x Scrapers Central 42.9 41.2 40.1 38.5 45.6 32.4 30.8 29.5 27.8 35.3
3 3 x Scrapers East 43.3 41.6 40.8 38.9 46.3 32.8 31.1 30.1 28.1 36.0
1 3 x Scrapers North 42.2 40.7 39.7 38.1 44.7 43.0 31.7 30.1 29.0 27.3 34.2 32.6
4 3 x Scrapers South 43.5 41.7 40.6 39.0 46.7 43.6 33.1 31.1 30.0 28.2 36.5 33.1
5 3 x Scrapers West 42.5 40.7 39.6 38.2 44.8 42.2 32.0 30.1 28.9 27.4 34.5 31.6

Residential locations A to F are shown in Figure 3.1
Area designations 1 to 6 are shown in Figure 3.2

=
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4.0 POTENTIAL IMPACTS

The existing quarry located on farmland immediately to the east of the project area, is coming to the end of its
commercially winnable resource and in order to maintain supplies needs to either expand or relocate. An extensive
review of possible locations for the relocated quarry was undertaken by the proponent which determined that the
nearest and most viable resource is situated on land located immediately to the west of the existing quarry on
uncleared land at Lot 14 Horton Road (URS 2003). Development of the proposed quarry will entail excavation of up
to 2 million tones of gravel and approximately 12 million tones of granite, to be excavated from the site over an
estimated 50-year period (Figure 3, EPA 2005).

The development of the quarry will ultimately require the clearing of 85 hectares of vegetation, and it is anticipated
that the project’s development will occur in six stages over the life of the quarry, with Areas 1 and 2 (Figure 3.2)
being initially developed to provide room for the new below-ground facilities and infrastructure. Subsequent stages
(Areas 3 to 6; Figure 3.2) will then be developed as the need to access further granite resources arises. The staged
approach will also ensure that excavation of the topsoil and subsoil (gravel and clay) will only occur as a staged
process during the proposed 50 or more year life of the quarry. Figure 4.1 shows a typical noise contour plot of
operational noise for stages 1 and 2.

Figure 4.1 Typical Noise Contour Plot — Stages 1 & 2
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Potential noise impacts are to several residential locations surrounding the site, the closest of which are shown in
Figure 3.1.

Resultant noise levels at residential locations, due to overburden removal and mining operations, will be dependant on
the location and depth of the area being mined, the amount and type of mining equipment, atmospheric conditions and
topography of the specific site. The locations referred are the subject of Ministerial Statement 706 — Condition 16
where it is reaffirmed that noise level limits will be in accordance with the Environmental Protection (Noise)
Regulations 1997.

5.0 ENVIRONMENTAL OBJECTIVES

The principle environmental objective is to minimise noise emission levels at residential location and to not exceed
the stipulated criteria of the Environmental Protection (Noise) Regulations 1997. The assigned levels of Table
1Regulation 8 of Part 1 of the Regulations is given in Table 5.1.

Assigned Noise Level Criteria
TABLE 5.1 - BASELINE ASSIGNED OUTDOOR NOISE LEVEL

Premises Assigned Level (dB)
Receiving Time of Day
Noise La 10 La1 LA max
Residential 0700 - 1900 hours Monday to Saturday 45 55 65

0900 - 1900 hours Sunday and Public Holidays 40 50 65
1900 - 2200 hours all days 40 50 55
2200 hours on any day to 0700 hours Monday to 35 45 55
Saturday and 0900 hours Sunday and Public Holidays

Note: Laio is the noise level exceeded for 10% of the time.
L1 is the noise level exceeded for 1% of the time.
Lamax iS the maximum noise level.

The above levels are conditional on no annoying characteristics existing in the noise of concern, such as tonality,
amplitude modulation or impulsiveness. If such characteristics exist and cannot be reasonably removed then any
measured level is adjusted according to Table 5.2 below.

TABLE 5.2 - ADJUSTMENTS TO MEASURED LEVELS
Where tonality is present ~ Where modulation is present Where impulsiveness is present

+5 dB(A) +5 dB(A) +10 dB(A)

Note: these adjustments are cumulative to a maximum of 15 dB.

The various residential locations around the site do not have any significant roads or particular land zonings within
450m that will result in an influencing factor; hence the assigned levels will be as per the baseline levels in Table 5.1.

6.0 PERFORMANCE INDICATORS/CRITERIA

Indicators of performance and achievement of the objectives will be the measurement of the noise level parameters at
Or near noise sensitive premises.



Herring Storer Acoustics 8
Our ref: 6775-9-06144

7.0 IMPLEMENTATION STRATEGY

Each area subject to overburden removal and mining activities will be addressed specifically to ensure the best
locations of monitoring equipment.

The assessment will also consider the duration as well as the level of noise, in order to minimise any impacts.

In addition to data from existing noise level monitors, specific monitoring will be conducted in the initial stages of
each area of mining. As a minimum, measurements and observations will be made by an experienced person capable
of quantifying and assessing environmental noise. This will also be a condition stipulated in the mining plan.

8.0 MONITORING

Two permanent automatic noise level monitors are operational at the site. One logger is located relatively close to the
nearest residential premises to the West of the site (Residence D — Figure 3.1). The other logger is semi-portable and
will be located appropriately, based on initial measurements. The existing monitoring system incorporates audio tape
recording facilities along with wind speed and direction and temperature and humidity instrumentation.

In addition to the existing noise level monitoring equipment, intensive monitoring will be conducted at the
commencement of the operational phase of mining at the new pit, through observation and measurement by
experienced person using equipment and methods consistent with the following standards:

Environmental Protection (Noise) Regulations 1997 — Part 3
Australian Standard 1055.1-1989

Directional monitoring equipment will be used in the initial monitoring which will have the ability to differentiate the
operational noise of interest from the existing operational noise as well as other sources in the area.

Noise level recordings would be made as near as possible to the residential locations as shown in Figure 3.1, however
relatively high ambient noise in the area may preclude quantification of the mining noise at these locations. Third
octave band sound pressure levels will also be recorded to allow assessment of the noise characteristics, in particular
relative to tonality.

Should noise level monitoring at residential locations show that mining noise does not contribute to an increase in
ambient noise levels or characteristics, then the objective of ‘minimal impact’ will be considered to be achieved.
Reference will be made to measured noise levels closer to the operations and in conjunction with the computer model,
the mining noise level of interest will be calculated for relevant noise sensitive premises.

Initial stages of the operational mining will also be subject to measurements in the relatively near field, where
equipment noise dominates, and this data used for calibration checks of the predictive modelling. Base parameters to
be measured will be:

Laio and La; values over a 1-hour period.
Lamax Values during the 1-hour period.

It is intended that the initial monitoring will conducted under light down wind conditions and will include audio files
and all statistical parameters including Laig and Lago Values in specific directions. The intensive monitoring will be
continuous over a minimum of 24 hours, which will capture the proposed operational mining (day time only) as well
as the existing mining noise during the night period. Directional monitoring will be continued as necessary until
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worst-case propagation conditions are encountered (or can reasonably be interpolated) and operational monitoring is
clearly delineated from the existing operations noise. Directional noise level monitoring has been allowed for up to a
5-day period if necessary.

A reasonable assessment of compliance can be made at the time of the initial monitoring and remedial actions taken if
necessary. Results of the monitoring will be summarised and forwarded to DEC.

Operational noise level monitoring is triggered by mining activities continuing below the nominal 5-metre level.
Mining noise emission levels are no different at the — 5-metre level than above, nevertheless monitoring will be
undertaken at this time. There are other milestones of operational noise, specifically when:

- Drilling, blasting and haulage of rock commences
- Main crushing and screening plant is operational.
The directional monitoring will be undertaken at the commencement of each of these stages.

The monitoring program will be reviewed after the initial monitoring analysis report, and in consultation with the
DEC assessed for adequacy with respect to the ongoing noise management program.

9.0 CONTINGENCIES

Management of noise emissions from the mining activities will be reactive; in that any non-conformance indicated by
the initial noise level monitoring will result in immediate modification of the mining process. If non-conformance is
indicated then a review of the predictive modelling will be triggered.

Initial stages of operations below the 5 metre RL will be subject to detailed monitoring to allow consideration of
modifying the process should noise exceedances of the Environmental Protection (Noise) Regulations 1997 occur.
Modifications that can be considered are, reducing the number of items of equipment or varying the type of
equipment or considering restricting operations to certain wind direction and strength conditions.

Fixed monitor data will be reviewed daily with any excursions noted, investigated and reported to DEC as per section
16.5 and 16.6 of Ministerial Statement 706.

10.0 STAKEHOLDERS CONSULTATION

10.1 Stakeholders contacted to date and advice:
Shire of Northam Council
Mr J Macpherson - DEC Perth Office. Technical and practicability discussions regarding
‘operational noise’ activities and overall acoustic modelling of the proposal

10.2 Community Liaison:

Ministerial Condition 706 M19.2 has been set in regard to communicating the outcomes of certain
Ministerial conditions to a Community Liaison Group.
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M19.2  Prior to the finalization of plans, strategies, and programmes required by Conditions 8.1, 9.3, 10.1, 12.1,
13.1, 15.1, 16.1 and 18.1, the proponent shall make reasonable endeavour to establish a Community Liaison
Group to the requirements of the Minister for the Environment

The outcome of this requirement is included in Attachment 2.
10.3 Ongoing Liaison:

DEC Audit Branch through Annual Reporting.

DEC Mundaring District Office, for advice when required.

The proponent is establishing a Community Liaison group in compliance with Condition 706:M19.2 for
ongoing matters, primarily for dust, noise and vibration issues.

11.0 AUDITING

The Site Manager and Environment Officer will be required to ensure that all management actions as per Section 10
of this document are carried out.

The DEC Environmental and Audit Branch has a policy of conducting audits from time to time to verify compliance
by proponents with Ministerial Conditions.

11.1  Pre-mining Audit
e  Specific area mine plan completed.
e  Predictive modelling completed.
e  Specific conditions such as equipment types and numbers, wind direction restrictions, documented.
e Monitoring in conjunction with the start of mining scheduled.
11.2  Post-mining Audit
e  Confirm mining scenario used and any variation to the proposal.

e Summary of noise monitoring data including prevailing weather conditions and assessment of
resultant levels at residential locations.

12.0 REVIEW AND REVISION

The life of the VVoyager Quarry is expected to be over 50 years with a series of clearing operations to occur as
indicated for Areas 1 through 6 (See also EPA 2005, Figure 3) as the quarry advances by benching into new areas.

The experience gained during the first phase of the operations for Areas 1 and 2 will be documented and reported to
the DEC Audit Branch in the first annual report as required by Condition 706:M5.2. This information will be used to
review and revise this Management Plan relative to further operational noise monitoring.

Data gathered during the initial intensive monitoring would be compared to the computer predictive model and
calibration adjustments made where necessary.
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13.0 REPORTING

Within two months of the completion of the first phase of mining operations (at depths greater than 5m below ground
level) and subsequent stages as shown in Table 13.1, a report will be provided to the DEC providing an outline of
compliance with this Operational Noise Measurement Programme. Thereafter, a summary report will be required

every twelve months

The experience gained during the first phase of the operations generally within Areas 1 and 2 will be documented and
reported to the DEC Audit Branch in the first annual report as required by Condition 706:M5.1.

On going operations will be reported annually.

Table 13.1 lists the key reporting requirements of this Plan.

Table 13.1 Key Reporting Dates for Noise Monitoring

Stage of Project

Type of Monitoring

Reporting Date

Start of operations below 5m Intensive 2 months after start
Start of blasting, extraction and rock haulage | Intensive 2 months after start
Startup of new crushing plant in pit Intensive 2 months after relocation
Ongoing operations Logging Annual
The reports on Intensive monitoring will be fully documented technical reports.
The Annual reports will provide a summary of —
° Logged noise data
° Noise complaints and community consultation on noise; and
° Actions taken to reduce noise emissions.
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KEY MANAGEMENT ACTION TABLE

The pre-mining section of this table is to be completed prior to initiating work in any specific area.
Area (1 and 2) Overburden Clearing — Environmental Noise

Objective Noise Level Limits at residential locations:

Table 14.1 Noise Level Criteria

Type of Time of day Assigned level (dB)
premises
receiving noise
La 10 La1 LA max
Noise sensitive premises at locations within 0700 to 1900 hours 45 55 65
15 metres of a building directly associated with a Monday to Saturday
noise sensitive use
0900 to 1900 hours 40 50 65
Sunday and public holidays
1900 to 2200 hours all days 40 50 55
2200 hours on any day to 0700 hours 35 45 55
Monday to Saturday and
0900 hours
Sunday and public holidays
Noise sensitive premises at locations further than 15 [ All hours 60 75 80
metres from a building directly associated with a
noise sensitive use
Commercial premises All hours 60 75 80
Industrial and utility premises All hours 65 80 90

The above levels are conditional on no annoying characteristics existing in the noise of concern, such as tonality,
amplitude modulation or impulsiveness. If such characteristics exist and cannot be reasonably removed then any
measured level is adjusted according to Table 5.2.
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Table 14.2 Key Management Action Table

Issue Management Action Responsibility | Reporting | Status
Pre-mining Mine Plan including: BGC Planners Internal
Operations Below | o Equipment Numbers
5 metres .
. Equipment Types
. Equipment Locations
e  Area Topography
Noise Modelling BGC Environmental Internal
Prediction of resultant noise levels at DEC
nominated residential locations for various
weather condition scenarios.
Schedule Monitoring BGC Environmental
Start of Monitor resulting noise levels, as near as BGC Environmental DEC
Operations Below | practicable, at residential locations, log wind
5 metres conditions
During Operations | Repeat monitoring at critical phases such as BGC Environmental DEC
Below 5 metres commencement of rock extraction and at
commissioning of the new crushing plant.
On-going Analysis of monitoring data and assessment of | BGC Environmental DEC

conformance and review in consultation with
DEC
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Figure 3.1 Layout of Existing & Proposed Operations & Residential Locations
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Figure 4.1 Typical Noise Contour Plot — Stages 1 & 2
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