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‘Pearlman’ Quarry Soil and Water Management Plan

1 Introduction

SMK Consultants have been engaged by Quarry Solutions to prepare a Soil and Water
Management Plan (SWMP). The SWMP is to accompany an Environmental Impact Statement
(EIS) in support of a development application for a quarry to be located on “Tikitere”.

A SWMP is the formal plan designed to control erosion and sedimentation on a building site.
It details the specific methods of erosion and sediment control that will be used to meet the
specific site conditions at the various stages of construction and operation. This assessment
has been prepared in accordance with ‘Managing Urban Stormwater: Soils and Construction,
Vol. 1, 4*" Edition’ (Landcom, 2004) (the ‘Blue Book’).

The primary part of the SWMP is the provision of a sediment basin for the collection of sand,
silt and other sediments generated from within the area to be disturbed. In this case, the
quarry operation will involve clearing of the land within the entire footprint and then
development of the quarry site in stages. As a result of the clearing, the site will be exposed
to erosion and therefore generation of sediment. The sediment is deemed a pollutant if it
reaches watercourses and therefore must be contained within the site.

These SWMP is intended to provide a design for the require sediment pond system, based on
the intended site operations. In this case, it is intended to capture sediment from the rainfall
runoff within the quarry footprint. The quarry is regarded as a source of sediments because
of the large expanse of bare earth that will occur once cleared.

After initial work is completed to clear the whole site of native vegetationh, quarry activities
will start from below natural surface to allow draining of quarry to an internal sump for each
staged section. Sediment will be controlled within the work area with runoff from within the
quarry contained. Ponds will collect runoff and sediment from each stage until quarry floor
level is below natural surface.

Sediment Ponds are to remain in the same location for both construction and operation.
" Quarry staging has been designed to have the same area as each watershed catchment, thus
allowing sediment pond 1 and sediment pond 2 to service both Stage 1 and 2 of the operation
phase. The stages are outlined on the Erosion and Sediment Control Operation Plan included
as Appendix 2.

Most of the cleared area will be exposed for periods of more than 6 months with the
exception of stage 1, where this area will be self-draining within the quarry area. All newly
cleared areas are a potential source of sheet erosion.

Most of the area associated with the quarry will be bare earth apart from a gravelled haul
road for trucks to cart gravel and rock to a stockpile off site. At least three quarters of the
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‘Pearlman’ Quarry Soil and Water Management Plan

quarry area will be cleared for longer than 6 months. These cleared areas have been included
in the catchment due to the potential to yield sediment. The sediment and settling ponds on
site are designed to be below ground level all runoff water stored on site and not released.
During the year, the water from these ponds is used by watercarts in application of water to
all roads and quarry areas for dust suppression. Any suspended solids in the runoff water will
be recycled onto all road surfaces.

1.1 Soil and Water Management Principles

The principal objective of surface water management at the Pearlman Quarry is to reduce the
potential for transport of sediment offsite into the nearby drainage lines and Tackinbri Creek,
and the flow-on impact of sedimentation on receiving waters. This is a standard objective of
erosion and sedimentation designs and controls, and is achieved by implementing the
following principles:

o Directing sediment-laden runoff into designated sediment retention basins;

e Diverting ‘clean water’ runoff unaffected by the operations away from disturbed areas
and offsite; and

e Maintaining sediment control structures to ensure that the designed capacities are
maintained for optimum settling of sediments.

1.2 Site Description

This site is in an area undulating with hills, 10 kilometres south west of the town of North Star.
The proposed development is located 2.6 kilometres from the Tackinbri Creek, which is a
tributary of the Whalan Creek, and flows to the Barwon-Darling River system. Tackinbri Creek
is contained within the wider Border Rivers catchment area. The subject area drains to the
south-west.

The proposed development will include a sediment pond to capture direct runoff from the
site. If runoff from the site were to exceed the sediment pond capacity, the flow would have
to travel approximately 2.7 kilometres along a slope of less than 0.5 % fall before it could
enter the creek. Predicted water velocity across the 2.7 kilometres of landscape between the
sediment pond and the creek would be less than 0.1 m/s. Under these velocity conditions, silt
deposition would occur. The area between the sediment pond and the creek is generally
cropped and also contains areas of grass and other forbes. The grass and forbes would provide
appropriate filtration of the sediment laden water to minimise potential silt impacts that may
degrade water quality in the river.

Cultivation of this area after the overflow event would incorporate the silt into the topsoil.
The quarry will involve below ground excavation. Once quarry operations commence, the
sediment pond will be required to capture and settle runoff from the Quarry. The quarrying
activity will result in the quarry face and immediate surround being below ground. If active
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‘Pearlman’ Quarry Soil and Water Management Plan

onsite processing continues, the catchment area would be limited to these above ground
working and stockpile areas. Once quarrying ceases, the surface areas would be remediated.
As time progresses the catchment for the sediment pond will reduce.

The following figure presents an aerial image of the property “Tikitere” and the proposed
Pearlman quarry footprint containing a significant basalt resource. The plan shows the
contour lines within the area. All silt generated as a resuit of rainfall runoff within the quarry
area will be captured and settled within active areas of the quarry or sediment ponds. It is
therefore considered that there is minimal risk of sediment and silt entering the Tackinbri
Creek.
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‘Pearlman’ Quarry Soil and Water Management Plan

2 Factors to be Considered
Constraints are classified as either:
e on-site, i.e. relating to soils, landforms, ecology, pollutants and hydrology occurring
on the site of the proposed or approved activities; or
e downstream, i.e. relating to aquatic ecosystem sensitivity and the social and aesthetic
values of the community.

Based on the identified constraints and opportunities, best management practices (BMPs)
have been developed for the site to minimise the potential degradation of soil and water
resources and/or other aesthetic/environmental assets while maximising the achievement of
outcomes in accordance with principles of Ecologically Sustainable Development (ESD). The
recommended constraints to be addressed by the Blue Book are discussed in the sections
below. These are in addition to the project-specific constraints discussed elsewhere in the EIS.

2.1 Flooding

This site is in an area undulating with hills, 10 kilometres south west of the town of North Star.
Due to the nature of the site being situated on a hill, the site will not be affected by flood. All
sediment ponds are located on the downstream of potential runoff from the existing hill and
prevent the entrance of flood water and other overland flow water. The sediment ponds are
located outside of any potential flood areas. In general terms, assessments should identify
the 2-year ARl flood event (50% AEP). However, flooding from external areas is not considered
an issue and will not be examined.

2.2 Riparian Lands
Waterfront Lands (formally known as Riparian Lands under the Rivers and Foreshores
Improvement Act 1948) are those vegetated lands within 40 metres of waterbodies such as
rivers, creeks, estuaries, lakes and wetlands. Development on riparian lands is constrained:
e to protect and enhance the social, economic, cultural, spiritual and heritage values of
waterfront land for Aboriginal groups and the wider community; and
e toavoid or minimise land degradation, including soil erosion, compaction, geomorphic
instability, contamination, acidity, waterlogging, salinity hazards and decline of native
vegetation.

The proposed Quarry footprint is not within 40m of a river, creek, estuary, lake or wetland as
defined by the Act. As discussed in the previous section there is minimal risk of sediment and
silt entering the Tackinbri Creek.
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‘Peariman’ Quarry Soil and Water Management Plan

2.3 Erosion (Rainfall Erosivity & Soil Erodibility)
2.3.1 Rainfall Data & Erosivity
The rainfall erosivity factor (R), is a measure of the ability of rainfall to cause erosion. This is
a state-wide variable dependent on the total energy within a rainfall event. It is the product
of two components, namely:

® total energy; and

¢ maximum 30-minute intensity for each storm.

The intensity for a 30-min storm event is used in this calculation. Generally, this variable
fluctuates across the state per the rainfall intensity that could be expected for the 30-min
storm at a particular location. High intensity rain results in high erosion whilst low intensity
rain results in low erosion. Erosivity factors for the site can be obtained from Appendix B of
the Blue Book.

The Rainfall Erosivity Factor (R) for this site is 1420 with a 2 year 6 hr storm of 7.6 mm/hr.

The proposed quarry site is considered to have a Low Erosion Hazard as shown in the below
figure which is an extract from Figure 4.6 of the Blue Book. In comparison, the R-factor varies
from up to 7000 along the mid North Coast of the State and approximately 700 in western
parts of the state at 700.

500 1500 2500 3500 4500 5500 6500 7500
R-factor
Figure 2: Assessment of Potential Erosion Hazard (Source: Figure 4.6 of the ‘Blue Book’).
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‘Peariman’ Quarry Soil and Water Management Plan

The total quantity of rainfall over a 5-day period is an important factor in sizing of ponds and
allowing the runoff to deposit sediment.

The EPA default is a minimum design of capture for a 90™ percentile, 5-day rainfall depth
(mm).

The 90t Percentile Rainfall Event for Moree, being the nearest data site to the subject site,
is 36.3mm. This is the value used in the following calculations.

The following parameters are based on the Bureau of Meteorology’s Intensity Frequency
Table for the site (see Appendix 1). The Rainfall Intensity for a 2 year 6-hour storm is 7.6
mm/hr. Also, the Rainfall Intensities for the 1, 5, 10, 20, 50 and 100 year can be obtained
from the IFD Table for use in the calculation of the peak flow.

Volumetric Runoff coefficient for the site is determined from the soil type found and the total
rainfall for the 5 day 90" percentile event.

Table F1 in Appendix F of the Blue Book lists the Soil Hydrologic Groups and rates their ability
to absorb water. Sands have high infiltration rates and heavy clays have low infiltration rates
and therefore high runoff potential. The predominant soil type on the site is self-mulching
Black Vertosols (Black Earths) and Brown Dermosols (Chocolate Soils/Brown Clays). This could
be classed as Soil Hydrologic Group D and will have a high runoff potential.

SMK Page |11
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‘Pearlman’ Quarry Soil and Water Management Plan

Table F1 Effect of Ksat and profile infiftration rates on Soil Hydrologic Group

Typical infiltration rate

Soil Ksat Rate of Runoff
Hydrologic (mm/hr) (mm/hr) infiltration potential
Group Saturated Dry soil
steady state

A 25 >250 >120 moderale fo very rapid very low

B 13 200 10120 moderale to rapid [l low to moderate
C 6 125 1-10 slow to moderate 2] moderate to high
D 3 75 <l very slow 31 high

1. Includes soils where the subsoil structure grade is moderate or strong or where the
fexture is coarser than silty clay.

2. Includes moderately permeable surface soils underlaid by silty clays or silty clay
loams with weak sub-angular or angular blocky structures; it includes permeable
surface soils overlying massive clays or silty clays.

3. Includes soils where depth is limited by a hardpan, rock, high watertable, or other
confining layer.

Figure 3: Effect of Ksat and profile infiltration rates on Soil Hydrologic Group (Source:
Table F1 of the ‘Blue Book’).
Table F2 Appendix F of the manual gives the runoff coefficient for the site as 0.64 for the
sites design rainfall depth of 36.3mm.

Table F2. Runoff coefficients {Cv] for volumelric data in disturbed cotchments
ladapted from USDA, 1996)
Soil _ Design Rainfall depth (mm) Runoff
Hydrologic tential
Group <20 2125 26-30 31-40 41-50 5160 61-80 po
A 0.01 0.05 0.08 0.15 0.22 0.28 0.37 very low
B8 0.10 0.19 0.25 0.34 0.42 0.48 0.57 low o modesate
C 0.25 0.35 0.42 0.51 0.58 0.63 0.70 moderate 1o high
D 0.39 0.50 0.56 0.64 0.69 0.74 0.79 high

Figure 4: Runoff Coefficients (Cv) for Volumetric Data in Disturbed Catchments (Source:
Table F2 of the ‘Blue Book’).

2.3.2  Soil Erodibility

The Soil Erodibility Factor (K) is a measure of the susceptibility of individual soil particles to
detachment and transport by rainfall and runoff. Soil texture is the principal component
affecting soil erodibility, but structure, organic matter and permeability also contribute.
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‘Pearlman’ Quarry Soil and Water Management Plan

Three classes of soil are considered:
e Type D - Fine material (<0.005mm). Classed as dispersible material that will not settle
unless flocculated.
e Type C — Coarse grained (33% or less < 0.02mm and 66% or More > 0.02mm). Will
settle easily in a sediment retention pond.
e Type F—Fine grained (66% or More < 0.02mm and 33% or Less > 0.02mm). Will require
a much longer residence time in the pond to settle.

This quarry consists of clay dominant material which will be cleared of vegetation. Exceptions
to this will be haul roads and the internal self-draining quarry (Stages 1-4).

Therefore, the site could be regarded as soil Type F. The soils are regarded as Non-
Dispersive.

To accommodate soil Types D and F section 6.3.4 (d) suggests a 5-day rainfall depth can be
adopted as standard in the design of the settling zone.

SMK Page |13
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‘Peariman’ Quarry Soil and Water Management Plan

3 Catchment Areas (A, B, C, D)

The total quarry footprint is 9.25 hectares. This has been separated into the 4 catchment
areas (A, B, C & D) as shown on the attached plans. The sediment and settlement ponds
associated with these catchments are depicted on the plans at the end of this report. All
catchments are designed to be equal in area, so a single pond calculation has been calculated
for all sediment ponds.

The design event selected is a five (5) day 90th percentile storm where the total runoff for
this five-day period is held onsite to allow settlement of sediment to below the maximum
discharge threshold of 50 mg/L total suspended solids as required by NSW legislation. Storms
in excess of this design event, may discharge from the site. The sediment ponds are
considered to capture the first flush from the disturbed area which will contain the majority
of sediments. Additional runoff from the catchment is deemed to contain an acceptable level
of sediment due to the large dilution levels that will occur.

The catchment area discharge points are shown on the attached plans. The discharge points
collect rainfall runoff water from the areas shown on the plan and each Catchment A,B,C,D
will be stored in Sediment Basin 1, 2 ,3 and 4 respectively. The surface area contributing to
each discharge point is 2.31 hectares.

3.1 Design Pond Size for Type D or F Sail

Design Settling Zone Volume required for this same catchment is 537 m3 and the Sediment
Storage Volume is 268 m3. The Design Total Basin Volume then should then be 805 m? (see
Appendix 1).

Table 1: Total Basin Volume

. R x-day L Settling zone Sediment Total basin
Site G y-S%ile catchment s () storage volume Vol (1)
i __area(ha) (m°)
A 064 36.3 231 537 268 805
B 0.64 36.3 231 537 268 805
C 0.64 36.3 231 537 268 805
D 0.64 36.3 231 537 268 805

Minimum pond dimensions based on above minimum basin volume with 1.5m water depth
and 5:1 batters is shown below. Length to width ratio used was 5:1 L/W ratio.

Table 2: Minimum Pond Dimensions

n (m} W (m) Area

: | (m?)
Top | 45 21 945
Bottom 30 6 180
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‘Pearlman’ Quarry Soil and Water Management Plan

Volume 844 m?

3.2 Discharge

Quarry Solutions have indicated that 150m3/day of water will be used for dust suppression
during the operation of the Pearlman Quarry. Due to the assumed used of water for dust
suppression purposes exceeding the volume of water to be captured the site is not expected
to have any discharges.

3.3 Water Balance

Quarry Solutions have indicated that 150m3/day of water will be used for dust suppression
during the operation of the Pearlman Quarry. The following tables provides a water balance
for a 90™ percentile wet year, 50 percentile median year and 10t percentile dry year. The
water balances indicate the site will have a water deficit based on the assumed water use for
dust suppression. The estimated water deficit required to maintain these dust suppression
measures is 47.60ML in a 10t percentile dry year.

If the proposed development is approved, the use of water obtained from the sediment ponds
for dust suppression on the site would be considered exempt from a separate water use
approval under Clause 35 (a) of the Water Management (General) Regulation 2018. This
exemption applies to any person for the use of water for any purpose as authorised by a
development consent under the environmental Planning and Assessment Act 1979,
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‘Pearlman’ Quarry Soil and Water Management Plan

4 Surface Water Monitoring

The following parameters consider all facets of water control and monitoring associated with
the proposed construction and operation of the Pearlman Quarry.

4.1 Water quality

The proposed sediment pond will collect runoff from within the above ground working area
of the quarry. No chemicals associated with vehicles or crushing and sieving machinery
material will be disposed of within the sediment pond. Fuel used on the site would be stored
in sealed tanks and only used in designated refuelling areas that are isolated from the
drainage network through bunding. The pond will primarily capture silty water. Any water
used for dust suppression should be assessed in terms of water quality to ensure it is suitable
for the proposed use (eg. salinity levels should be considered).

4.2 Surface and groundwater impacts
Potential impacts on surface water as a result of the construction and operational phases of
the project include:
e Pollution of surface water through:
o Increased turbidity of surface waters due to sediment loss and erosion from
stockpiles, haul roads or other disturbed areas.
o Impurities, incidental minerals or other leachates from the disturbed rocks and
soil,
o Elevated salinity levels, as quarrying can disrupt saline aquifers or allow salt to
be leached from freshly shattered overburden.
o Stormwater runoff from plant and equipment areas, fuel storage areas,
chemical spills and uncontrolled surface runoff.
¢ Increased risk of erosion on slopes through increased flow rates.

The site will need to operate as a bare earth area to avoid vegetative contamination of the
gravel material. No ground cover will be present and therefore artificial erosion control or silt
capture devices will need to be deployed on an as required basis. Such systems will include
the sediment pond and a system of diversion drains to capture and manage the flow of runoff
into the pond system at suitable velocities that avoid additional erosion within the quarrying
sites.

The following mitigation measures should be adopted onsite to ensure protection of surface
water quality:
e Maintenance of vegetated buffer zones between the quarry site and watercourses
within the region, to enable natural filtration of surface water in the event of a
sediment pond overflow
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‘Pearlman’ Quarry Soil and Water Management Plan

e Siting of the quarry site above the 1 in 100 average recurrence interval flood level, to
minimise the risk of the quarry site being inundated in the event of a major flood;

e Minimising the disturbed area by working in sections to reduce the exposure area and
stabilising disturbed land as soon as possible to minimise erosion.

e Use drains, diversion banks or bund walls to direct clean stormwater away from
disturbed areas, working areas and stockpiles.

e Use diversion drains, and contour drains to capture and slow down water in sloped
areas, and use stones or vegetation to stabilise drains in these high velocity areas.

e Ensure that the storage and use of hazardous and dangerous materials occurs in
accordance with relevant legislation, and ensuring spillages are contained.

e Minimise gradients of access tracks, and maintain table drains.

e Placing hay bales, silt fences or other suitable control devices in drainage lines within
the site to reduce onsite erosion where possible.

The implementation of the appropriate mitigation measures in accordance with the above
recommendations and best practice management technigues are considered sufficient to
avoid potential contamination of offsite surface waters.

Based on the available information it is considered that using groundwater under an existing
groundwater licence would be the most appropriate backup option for the dust mitigation
measures throughout the operation of the quarry. There would be therefore be no increase
to the existing licensed entitlements. No additional extraction will ensure that the Quarry does
not adversely impact on the drawdown of sourced and/or adjacent aquifer(s).

The available setback from surface water and potential GDE’s is substantial providing a
sufficient barrier between the Quarry. The provision of suitable drainage and sediment
controls will prevent erosion and ensure runoff does not contaminate offsite areas, including
waterways and GDE's.

The storage and/or use of hazardous materials which may be used on site will occur in
accordance with National Code of Practice for the Storage and Handling of Workplace
Dangerous Goods (2001). The appropriate storage and handling will ensure such materials do
not pose an unacceptable risk in respect to the pollution of groundwater.
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5 Conclusions and Recommendations

All dirty water colliected on site will be directed to the sediment pond or quarry pits. The water
collected will be utilised for dust suppression throughout operations. As seen in the water
balance, there will be limited water collected in the sediment pond and as such it is expected
additional water will be required to maintain dust mitigation measures.

Quarry Solutions should implement all erosion and sediment controls measures as outlined
within this report and included within the attached erosion and sediment control plans to
ensure the development does not cause the pollution of water in accordance with Section
120 of the Protection of the Environment Operation Act 1997. The proposed mitigation
measures, if implemented, are considered sufficient to avoid the potential for impacts to
offsite surface and groundwater from the proposed development.
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Appendix 1: Calculations
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‘Pearlman’ Quarry

Soil and Water Management Plan

Location

Label: PEARLMAN QUARRY
Latitude: -29 [Nearest grid cell: 28.9875 (S)]
Longitude:150.2 [Nearest grid cell: 150.2125 (E}]

63.2% 50%#

Table 6: Bureau of Meteorology IFD Table

20%*  10% 5% 2% 1%
1 min 125 142 197 236 275 327 369
2 min 109 124 174 209 242 285 318 |
3 min 100 114 160 191 222 262 293
4 min 93.9 107 149 178 207 245 274
5 min 88.4 101 140 167 194 230 258
10 min 69.0 78.4 109 130 151 180 204 |
11 min 66.2 75.2 104 124 145 173 196 i
15 min 57.2 65.0 00.1 108 126 150 170 |
20 min 49.2 55.9 77.6 92.8 108 130 146
25 min 43.3 49.3 68.4 81.9 95.5 114 129
30 min 38.8 44.2 61.4 73.5 85.8 103 116
45 min 30.0 34.1 47.4 56.9 66.3 79.2 89.4
1 hour 24.7 28.1 39.0 46.8 54.6 65.1 73.5
1.5 hour 18.5 21.1 20.3 35.1 40.9 48.7 54.9
2 hour 15.1 17.1 23.7 28.4 33.1 39.4 44.4
3 hour 11,2 12.7 17.5 20.9 24.4 20.0 32.7
4.5 hour 8.31 9.40 12.9 15.4 17.9 21.4 24.1
6 hour 6.73 7.60 10.4 12.4 14.4 17.2 19.4 |
9 hour 5.02 5.65 7.70 9.15 10.6 12.7 14.4
12 hour 408 459 624 742 862 103 117
18 hour 3.06 3.44 4.67 5.54 6.45 7.75 8.81
24 hour 2.49 2.80 3.80 4,53 5.27 6.34 7.21
30 hour 2.12 2.38 3.25 3.87 4.51 5.43 6.18 |
36 hour 1.86 2.09 2.85 3.41 3.98 4.79 5.44 |
48 hour 1.50 1.69 2.32 2.78 3.25 3.91 4.44
72 hour 1.10 1.24 1.72 2.06 2.42 2.90 3.29
|'96 hour 0.874  0.988 1.37 1.64 1.93 2.31 2.61 ‘
120 hour 0.723  0.819 113 1.36 1.50 1.91 2.16
144 hour 0.616 0.698  0.963 1.15 1.35 1.62 1.83
168 hour 0.53¢ 0.606  0.832  0.988 1.16 1.39 1.57 ‘
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Table 7: Frequency Factor Determination
TABLE 5.1 - Frequency Factors FF, for Rational Method in Eastern New South Wales

Zone in Figure 5.2
A ] [+ ] E F
Frequency Fosur Ty i Il g e ki (g RPN
Factors Below Above Below Above Helow ve Below Above Beiow Abova Below Above
FFy 500m 300m S0Om 500m S00m S00m 500m S3500m 500m S00m S500m 800m
FFy 0.67 0.50 082 0.57 0.62 089 043 037 0.38 0.52 0.66 0.69
FF, 0.81 0.66 0.74 0.70 0.78 092 058 0.53 0.54 0.64 0.74 0.77
FFg 0.92 085 [+2-1:] 086 0.90 0.95 0.80 077 078 082 087 0.89
FFio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
FFayg 1.07 114 1.12 1.14 1.10 1.05 1.20 1.25 126 1.21 1.15 1.10
Ffso . 132 v 1.33 4 147 1.54 1.74 1.7 1.62 1.39 1.26
FFi00 . 1.48 . 1.50 L 124 1.80 2.20 2.14 178 1.80 1.34
 Zones - - -
Below Ffeo FFyo0
_ S00m o
A FFyp=180- 9368 h2s FFigo=245- 0588 has
haz 122
03661 .588 /
8 FFggm= 190 - - 1250 FFioo = 257 - 0.588 11250
122 haz
0.386 ¢ 0.888 1
c FFag=187- o i230 FFigp =254~ — 1280
h22 haz

LEGEND
DEBIGNATED ZONE
RIVER BASIN NUMBER
1onE BOUNDARY
RIVER BASIN BOUNDARY
RIVERS

Figure 5.2 - Zones for frequency factors #F, for runoff coefficients in equation (5.5) for eastern New South Walan.
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‘Pearlman’ Quarry Soil and Water Management Plan

Site Data Sheet

Site name: Pearlman Quarry

Site location: 10 km South West of Township of North Star, NSW
Co-ordinates: MGA Zone 56 E 242208 N 6787390

Precinct: Moree

Description of site:  The proposed quarry will drain within itself to internal sumps, but
sediment capture is required for the land clearing. Proposed Land
clearing sections approximate area of 9.25ha.

Table 8: Site Area

Site
Site area Remarks
A B C D
Total catchment area 231 2.31 2.31 231
(ha)
Includes pads, roads and sheds
Disturbed catchment 2.31 2.31 2.31 2.31
area (ha)
Table 9: Soil Analysis
Black soil plains. Soil type CH or CL with
Soil Landscape gravel road base as covering (SG sandy DIPNR mapping (if relevant)
e . Grave)  sections6.3.3(c), (d) & (e)
Soil Texture Group F F F F
Table 10: Rainfall Data
Design rainfall depth 5 5 5 5 See Sections 6.3.4 (d) and {e)
(days)
Designrainfalldepth 90 90 90 90 ‘See Sections 6.3.4 (f) and (g)

(percentile)

x-day, y-percentile 36.3 36.3 36.3 36.3 See Section 6.3.4 (h)
rainfall event

Rainfall intensity: 2- 7.6 7.6 7.6 7.6 See IFD chart for the site
year, 6-hour storm

Rainfall erosivity (R- 1420 1420 1420 1420 Automatic calculation from above data
factor)

Comments: Area to be cleared is assumed to be clay dominant. Therefore, it has been
estimated that the soil type to be Type F. Basin was designed for both soil types as at the time
of calculation soil type was unknown.
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‘Pearlman’ Quarry Soil and Water Management Plan

Storm Flow Calculations

Peak flow is given by the Rational Formula:
Qy= 0.00278 x Ciox Fy x Iy, ic X A

is peak flow rate (m3/sec) of average recurrence interval
where: Qy (ARI) of "Y" years

Cio is the runoff coefficient (dimensionless) for ARl of 10
years. Rural runoff coefficients are given in Volume 2,
figure 5 of Pilgrim (1998), while urban runoff coefficients
are given in Volume 1, Book VIII, figure 1.13 of Pilgrim
(1998) and construction runoff coefficients are given in
Appendix F

Fy is a frequency factor for "Y" years. Rural values are given
in Volume 1, Book IV, Table 1.1 of Pilgrim (1998) while
urban coefficients are given in Volume 1, Book VI, Table
1.6 of Pilgrim (1998)

is the catchment area in hectares
A (ha)

is the average rainfall intensity (mm/hr) for an ARI of "Y"
lytc  years

and a design duration of "tc" (minutes or
hours)

Time of concentration (t)
= 0.76 x (A/100)°38 hrs (Volume 1, Book IV of Pilgrim, 1998)

= 0.18 Hours (Rural)

Minutes
= 10.89 (Rural)

Note: For urban catchments the time of concentration should be determined by more precise
calculations or reduced by a factor of 50 per cent.

Table 11: Peak Flow Calculations 1
Rainfall Intensity, |, mm/hr

site A === ~T7o0] - .C
1 i 1 10
(ha)  (mins) 4 yrte  Oyrte  10yrte  20yrte  S50yrtc (:0
yr.tc
A 2.31 11 66.2 104 124 145 173 196 0.9
B 2.31 11 66.2 104 124 145 173 196 0.9
C 2.31 11 66.2 104 124 145 173 196 0.9
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D 231 11 66.2 104 124 145 173 196 0.9

Table 12: Peak Flow Calculations 2

Peak Flows
ARl years  Frequency Factor (Fy) A B C | D | Comment

(m*/s)  (m¥/s) (m3/s) (m?¥/s)

1yt 0.43 0.165 0.165 0.165 0.165
Syt 0.8 0.481 0.481 0.481 0.481
10 yr, tc 1 0.717 0.717 0.717 0.717
20 yr, tc 1.2 1.006 1.006 1.006 1.006
50 yr, tc 1.54 1.540 1.540 1.540 1.540
100 yr, tc 1.8 2.039 2.039 2.039 2.039

Volume of Sediment Basins: Type C Soils (Not Used)

Basin volume = settling zone volume + sediment storage volume

Settling Zone Volume

The settling zone volume for Type C soils is calculated to provide capacity to allow the design
particle (e.g. 0.02 mm in diameter) to settle in the peak flow expected from the design storm
(e.g. 0.25-year ARI). The volume of the basin's settling zone (V) can be determined as a
function of the basin's surface area and depth to allow for particles to settle. Peak
flow/discharge for the 0.25-year, ARI storm is given by the Rational Formula:

Qtc, 0.25 = 0.5x[0.00278 x C10 x Fy x | 1yr, tc x A ] (m3/sec)
where:
Qtc,0.25 = flow rate (m3/sec) for the 0.25 ARI storm event
C10 e runoff coefficient (dimensionless for ARI of 10 years)
Fy = frequency factor for 1 year ARl storm
[1yr,tc = average rainfall intensity (mm/hr) for the 1-year ARI storm
A = area of catchment in hectares (ha)
Basin surface area (A) = area factor x Qtc, 0.25 m2

Particle settling velocities under ideal conditions (Section 6.3.5(e))
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Particle Size  Area Factor

0.100 170
0.050 635
0.020 4100
Volume of settling zone = basin surface area x depth (Section 6.3.5(e)(ii))

Sediment Storage Zone Volume

In the standard calculation, the sediment storage zone is 100 percent of the setting zone.
However, designers can work to capture the 2-month soil loss as calculated by the RUSLE
(Section 6.3.5(e)(iv)), in which case the "Detailed Calculation" spreadsheets should be used.

Table 13: Total Basin Volume

Minimum Basin shape

Q Basin Di’;th Settling Sediment Total
. o Area  surface 3 zone storage basin LW Length  Width
Site 0.25 settling X

5 factor area volume volume volume Ratio (m) (m)

(rmfs) my " (my) m) ()

(m)

A 0.082 4100 337 0.6 202 202 405 5 41.1 8.2
B 0.082 4100 337 0.6 202 202 405 10 58.1 5.8
C 0.082 4100 337 0.6 202 202 405 10 58.1 5.8
D 0.082 4100 337 0.6 202 202 405 10 58.1 5.8

Volume of Sediment Basins: Type D and Type F Soils
Basin volume = settling zone volume + sediment storage zone volume

Settiing Zone Voiume

The settling zone volume for Type F and Type D soils is calculated to provide capacity to
contain all runoff expected from up to the y-percentile rainfall event. The volume of the
basin's settling zone (V) can be determined as a function of the basin's surface area and depth
to allow for particles to settle and can be determined by the following equation:

Y = 10 x Cvx A x Ry-%ile, x-day (m3)

where:
10 = a unit conversion factor
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Cv = the volumetric runoff coefficient defined as that portion of rainfall that
runs off as stormwater over the x-day period

R = is the x-day total rainfall depth (mm) that is not exceeded in y percent
of rainfall events. (See Sections 6.3.4(d), (e), (), (g) and (h)).

A = total catchment area (ha)

Sediment Storage Zone Volume

In the standard calculation, the sediment storage zone is 50 percent of the setting zone.
However, designers can work to capture the 2-month soil loss as calculated by the RUSLE
(Section 6.3.4(i)(ii)), in which case the "Detailed Calculation" spreadsheets should be used.

R .

: x-day potl Settling zone Seiment Total basin

Site G catchment 5y, Storage volume 3
y- volume (m?) . volume (m?3)
] area (ha) (m?)
%ile

A 0.64 36.3 2.31 537 268 805

B 0.64 363 2.31 537 268 805

C 0.64 363 2.31 537 268 805

D 0.64 36.3 2.31 537 268 805

Note: These "Standard Calculation" spreadsheets relate only to low erosion hazard lands as
identified in figure 4.6 where the designer chooses to not use the RUSLE to size sediment
basins. The more "Detailed Calculation" spreadsheets should be used on high erosion hazard
lands as identified by figure 4.6 or where the designer chooses to run the RUSLE in
calculations.
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Appendix 2: Erosion and Sediment Control Plans
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1. INTRODUCTION

Advitech Pty Limited (trading as Advitech Environmental) was engaged by Groundwork Plus Pty Ltd
(Groundwork Plus) on behalf of Quarry Solutions Pty Ltd (Quarry Solutions). Groundwork Plus are
compiling several Environmental Impact Statements for Quarry Solutions, which intends to supply the
Australian Rail Track Corporation with extractive materials for the construction of the Melbourne to
Brisbane Inland Rail project. The Pearlman’s Quarry proposal is considered Designated Development
under Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). As such, this Air
Quality Impact Assessment (AQIA) supports the Environment Impact Statement (EIS) completed in
accordance with the Planning Secretary’s environmental assessment requirements (EAR 1331). It
should be noted that this report was prepared by Advitech Pty Limited for Quarry Solutions (‘the
customer’) in accordance with the scope of work and specific requirements agreed between Advitech
and the customer. This report was prepared with background information, terms of reference and
assumptions agreed with the customer. The report is not intended for use by any other individual or
organisation and as such, Advitech will not accept liability for use of the information contained in this
report, other than that which was intended at the time of writing.

2. BACKGROUND AND OBJECTIVES
2.1 Project Background

Quarry Solutions propose to develop and operate a hard rock quarry operation on the property 'Tikitere’,
located approximately 70 km north east of Moree (a site map is provided in Figure 1). The property has
historically been used for mixed cultivation and grazing operations. The Pearlman’s Quarry is one of
several possible sources of ballast material for the Inland Rail project. The quarry proposes to extract
up to 490,000 tonnes of material per annum over a five year period.

While the proposed area includes an area of 9.25 ha, a number of existing tracks are present through
this area. Overall, the proposed clearing will only impact on 8.79 ha of existing native vegetation.

2.2 Site Description

The proposed Pearlman’s Quarry is located in the New England North West region within New South
Wales, approximately 70 km north east of Moree and 45 km south of Boggabilla. The township of North
Star is approximately 10 km north. The approximate area of the proposal site is 1695 hectares, with 9.25
hectares comprising the extraction area and 7.00 hectares comprising the stockpile area (see Figure 1).
The quarry lies on Lot 5 DP755984 on land zoned RU1 Primary Production within Gwydir Shire Council.
Two kilometres east of the proposed quarry, on a separate lot, but still apart of the Pearlman’s property,
the Camurra Boggabilla Railway line runs north-south through the property.

Another quarry facility (known as Tikitere quarry) operated by Quarry Solutions Pty Ltd is located on the
same site, approximately 500 m from the proposed Pearlman Quarry. To properly account for cumulative
particulate impacts associated with the two closely situated quarry facilities, Advitech has also modelled
particulate emissions from the Tikitere quarry.

Air Quality Impact Assessment

Quarry Solutions Ply Ltd
) 20107 Pearlman's Quarry AQIA Rev1.docx
advitech 14 Aug, 2019

enviran



Grmt:awod(mmm 0 i 2 3 4 km
Project: 1

[ Stockpile site

Source:
¢r Department Fmance, Services 6 Inaovaton 2019

2.3

Figure 1: Site Location (Regional Context)

Project Description

The proposed quarry/extraction operations are as follows:

1.
2.
3.

The proposed quarry will extract 490,000 metric tonnes of material per annum.
The hours of operation will be 12 hours Monday to Friday and 6 hours on Saturday.

The quarry is expected to operate for a period of 5 years delivering product to the Inland Rail
Project between 2019 and 2024.

The quarry will be subject to typical daily and weekly extraction activities such as blasting,
winning, crushing and stockpiling of material as well as removing prepared product and
transporting it.

The extracted material will be delivered primarily to supply ballast materials for Australian
Governments Inland Rail project. Blue metal products will also be extracted from the quarry
to supply the local council.

Approximately 80% of the product is expected to be transported using the access road and
onto the Croppa Creek Road, with the remaining 20% transported via rail. The extracted
material will be delivered off-site.

The facility proposes to have capacity to operate 6 days per week excluding Sundays and public
holidays. The operating hours will be between 6 am - 6 pm on weekdays, between 6 am - 1 pm on
Saturdays and closed on Sundays and Public Holidays. The process is such that aside from mined
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basalt material, no other material will need to be removed from the site. The site layout and indicative
quarry extraction area is presented in Figure 2.

LEGEND
3 Proposed extraction area

Client:

Groundwork Plus Pty Ltd

Project:

20107 Peariman Quarry Air Impacts Assessment.

Sousce:
& Deparmment Finance, Services & lanovation 2019

Figure 2: Conceptual Site Layout (Source Groundwork Plus)

24 Secretary’s Environmental Assessment Requirements

This report will be appended to an Environmental Impact Statement (EIS) which must comply with the
requirements of Clause 6 and 7 of the Environmental Planning and Assessment Regulation 2000, and
which addresses environmental considerations identified in the Planning Secretary’s Environmental
Assessment Requirements (SEARs) (EAR 1331) relevant to air quality. The SEARSs notes the following
requirements for air quality assessment including:

®  An assessment of the likely air quality impacts of the development in accordance with the
Approved Methods for the Modelling and Assessment of Air Pollutants in NSW. The
assessment is to give particular attention to potential dust impacts on any nearby private
receivers due to construction activities, the operation of the quarry and/or road haulage.

25 Sensitive Receivers

The nearest potentially affected residences are shown on Figure 3. The residences are located in North
Star, along Croppa Creek Road, Boonery Park Road, Birrahlee Road and Oaklands Road. The area
surrounding the development site can be described as an established rural setting. Table 1 provides
the locations for each sensitive receiver. \
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1137 Croppa Creek Road

Figure 3: Sensitive Receivers

Table 1: Sensitive Receivers

238781

Receiver Type

R1 6787014 Private Residence
R2 473 Birrahlee Road 236533 6788442 Private Residence
R3 1176 Oaklands Road 240870 6790201 Private Residence
R4 1835 Croppa Creek Road 242536 6792303 Private Residence
R5 391 Boonery Park Road (Lot 1 DP1080910) 238055 6783704 Private Residence
R6 1216 Croppa Creek Road 244994 6784834 Private Residence
R7 391 Boonery Park Road (Lot 54 DP751116) 238228 6784000 Private Residence
R8 141 Boonery Park Road 241172 6783672 Private Residence
RS 391 Boonery Park Road (Lot 1 DP751134) 235878 6785140 Private Residence

a_ Universal Transverse Mercator (UTM) coordinate System based on the WGS84 Datum.

Air Quality Impact Assessment
Quarry Solutions Ply Ltd
20107 Peariman's Quarry AQIA Rev1.docx

14 Aug, 2019



3. AIR QUALITY GUIDELINES

The NSW Environment Protection Authority (EPA) specify the impact assessment criteria in the
publication Approved Methods for the Modelling and Assessment of Air Pollutants in NSW, 2016
(refer Section 8, Reference 7). The relevant sections from this publication are reproduced below in
Table 2 which presents the ground level concentration (GLC) criteria for each applicable air pollutant.

Table 2: NSW EPA Impact Assessment Criteria

TSP? 90 pg/m?® Annual
50 pg/md 24 hours
PM1o®
25 pg/m3 Annual
25 pg/m?3 24 hours
PMa2s° g
8 pg/m? Annual
2&
Deposited Dustd o g/m2/manth Annual

@ Total suspended particulates.
b Particulate materials with an aerodynamic diameter less than 10 um.
¢ Particulate materials with an aerodynamic diameter less than 2.5 um.

9 Dust is assessed as insoluble solids as defined by AS 3580.10.1.
¢ Maximum increase in deposited dust level.

fMaximum total deposited dust level.

4. METEOROLOGICAL DATA

To determine the most representative 12 month calendar period, required for modelling air emissions
from the Pearlman Quarry, historical Bureau of Meteorology (BOM) climate data at the Moree Airport
Automatic Weather Station (AWS) (053115) was reviewed in Table 3. Historical BOM wind roses at

Moree Airport from 2012 - 2017 have been presented in Appendix Ill.

Table 3: Bureau of Meteorology (BoM) Climate Data History for Moree Airport (053115)

Maximum

Minimum year

Difference

- Fiial oo} 75 B

Percentage of

Difference Yearly total

year average from long average from long long term

term average term average average
2012 26.4 -0.4 11.9 -0.6 633.2 109%
2013 27.6 +0.8 12.5 0.0 499.4 86%
2014 28.1 +1.3 13.7 +1.2 354.8 61%
2015 271 +0.3 13.1 +0.6 521.8 90%
2016 271 +0.3 13.5 +1.0 527.2 90%
2017 28.2 +1.4 13.4 +0.9 512.4 88%

A review of BOM climate and wind rose data suggests the years with the least deviation from long term
average climate statistics are years 2012 and 2015. As a result of the review of climatic data (refer to
Table 3) and wind rose data (refer to Appendix IlI), this report has adopted the 2015 year for air

dispersion modelling purposes.
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4.1 CALMET

Air dispersion modelling requires the creation of a three dimensional (3D) CALMET meteorological data
file that represents the weather and climate for the region (domain) modelled. In brief, CALMET is a
meteorological model that develops hourly (or sub-hourly) wind and other meteorological fields on a 3D
gridded modelling domain. Associated two dimensional fields such as mixing height, surface
characteristics, and dispersion propetrties are also included in the file produced by CALMET. The final
time varying wind field thus reflects the influences of local topography and land uses.

Compilation of a 2015 three dimensional (3D) meteoralogical data file for the Moree area representative
of the proposed site was obtained from the following data sources:

®  Fifth-Generation NCARIPenn State Mesoscale Prognostic Model (MM5) for 2015;
= NSW DECC 2007 Land Use NSW; and
m  Terrain data set with SRTM1 30 m resolution topography data.

MM5 is a widely-used three-dimensional numerical meteorological model which contains
non-hydrostatic dynamics and a variety of physics options. Extensive comparison between MM5 outputs
and observed weather data has validated its use for application in the preparation of 3D CALMET
weather files. MM5 is capable of simulating a variety of meteorological phenomena such as tropical
cyclones, severe convective storms, sea-land breezes, and terrain forced flows such as mountain valley
wind systems.

The generated 3D meteorological file used in this report was developed using no observations mode in
CALMET. Atfter comparison of the local observational data with regional observational data, Advitech
considered the local data not suitable for meteorological modelling. Therefore, the CALMET model was
undertaken in ‘No Obs’ mode using prognostic MM5 data.

The MM5 wind field was used as an initial guess in CALMET which was subsequently used to generate
its wind. The initial wind was then adjusted to account for the kinematic and thermal effects of terrain

and land use on wind.

Figure 4 shows the frequency of wind speed and direction for each season during the 2015 calendar
year extracted from the CALMET generated file.

The CALMET seasonal wind roses predict that the predominant winds are from a northeast direction in
summer and spring months and a northeast and southwest direction in the autumn, winter months.
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Figure 4: CALMET 2015 Peariman Quarry Site Seasonal Wind Roses
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5. MODELLING APPROACH/METHODOLOGY
5.1 Background Air Quality (Particulates)

Assessment of background air quality data has been undertaken for the airshed surrounding the
proposed Pearlman quarry operation.

The QLD Department of Environment and Science (DES) operate an air quality monitoring program that
collects accurate real-time measurements of ambient level pollutants at a number of monitoring sites
across Queensland (refer Section 8, Reference 2). Given the absence of background air quality data
for 2015 in the North Star region, the nearest monitoring location with high quality data is located at
Jondaryan, Queensland and was applied for the purpose of the assessment. Jondaryan is located
approximated 220 km north-north-east of the Pearlman Quarry and was selected based on its location,
elevation, similar land use and data availability for 2015.

A Level 1 assessment of particulate background concentrations has been prepared for the pollutants
listed in Table 4 for the 2015 monitoring year to correspond with the meteorological data. The Level 1
assessment has assumed a worst-case background concentration by using the maximum reported
value.

Table 4: Background Air Quality

TSP 36.78 pg/m?3 Annual

Varies pg/m?3 24 Hours
PM1o

18.39 pg/m? Annual

Varies pg/m?® 24 Hours
PM2s 5.82 ug/m?3 Annual

@ Assumed from annual average PM1o background concentration (TSP = 2 x PMo).

The maximum reported PM+o background concentration for the 2015 monitoring period was 83.7 pg/m?3
respectively, which is above the NSW EPA impact assessment criteria. As such, a Level 2
contemporaneous assessment of the PM1o background concentration is required to understand the
cumulative impact of the proposed development. Figure 5 displays the PM1o 24-hour average
background concentrations for 2015 and indicates an exceedance of the NSW EPA impact assessment
criteria.
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Figure 5: Daily Particulate Matter Concentrations for Jondaryan 2015
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Table 5 details the parameters used in the meteorological modelling to drive the CALMET model. The
nearest BOM observational station at Moree Airport AWS is 68 km south-south-west of the subject site.

After comparison of the local observational data with regional observational data, Advitech considered
the local data not suitable for meteorological modelling. Therefore, the CALMET model was undertaken
in ‘No Obs’ mode using prognostic MM5 data.

Table 5: CALMET Meteorological Parameters used in this Report

MMS Grid spacing 4 km
Year of analysis 2015
Time step hourly
CALMET (v 6.4.0) Meteorological grid domain 15km x 15 km
Meteorological grid origin (SW corner) 233867 m, 6780620 m
Meteorological grid resolution 0.15km
TERRAD value 5km

Cell Face Heights

0, 20, 40, 80, 160, 320, 640, 1000, 1500,
2000, 2500, 3000

' c::dvifec:h\
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5.3 Dispersion Modelling Configuration

CALPUFF is an advanced non-steady-state meteorological and air quality modelling system. The model
advects ‘puffs’ of material emitted from modelled sources, simulating the dispersion and transformation
processes along the way. The model has been adopted by the U.S. Environmental Protection Agency
(U.S. EPA) in its guideline on air quality models. CALPUFF uses the 3D wind fields generated by
CALMET with the primary output files from CALPUFF processed in CALPOST to produce time based
concentration or deposition fluxes evaluated at selected receiver locations.

Particulate concentrations were simulated for a regular Cartesian receiver grid covering a 15 km by
15 km computational domain, set within the CALMET modelling domain with a grid resolution of 0.15 km.

Section 5.5 outlines the assumptions made for the AQIA. Appendix | contains example CALMET and
CALPOST input files.

5.4 Modelling Scenarios

The Pearlman quarry operations are to proceed as per the project description outlined in Section 2.3.
The maximum export modelling (‘worst case’) scenario has been undertaken on the assumptions
presented in Section 5.5 and Section 5.5.2. An additional modelling scenario is also presented to
represent the ‘average export’ with assumptions presented in Section 5.5.3.

Dispersion modelling has been undertaken for the entire 2015 calendar year. All modelling scenarios
were conservatively assumed to be operating at the annual operating limit of 490,000 metric tonnes.
Dispersion modelling was also undertaken to include the existing quarry on the same site (Tikitere
Quarry) to address potential cumulative impacts. Assumptions for this existing quarry are outlined in
Section 5.5.4

5.5 Assumptions

Assumptions used in the computation of GLCs and deposition for particulates using the CALPUFF
dispersion model are listed below:

5.5.1 General

The following assumptions have been applied to the dispersion modelling of the Pearlman and Tikitere
quarries. Any assumptions which are specific to various scenarios are listed in Section 5.5.2 to Section
55.4.

m  Options within CALPUFF modelling reflect the NSW OEH Generic Guidance and Optimum
Model Settings for the CALPUFF Modelling System guidelines (refer Section 8, Reference

3).
m  Appropriate emission factors from the Emission Estimation Technique (EET) Manual for

Mining - Version 3.1 (refer Section 8, Reference 4) and AP-42 Air Pollutant Emission Factors
1 (refer Section 8, Reference 8) have been applied to all quarry emission sources.

L] The operating times for Pearlman Quarry are as follows:
—  Monday to Friday: 6 am to 6 pm.
—  Saturday: 6 amto 1 pm.
—  Sundays and Public Holidays: Closed.

Air Qualily Impact Assessment
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m  The Pearlman Quarry extraction area is as per Conceptual Final Landform document
provided by GroundWork Plus (refer to Figure 2). The quarry area is estimated at 92,500 m2.

= The annual average extraction rate for the Pearlman Quarry operation is 1,781 tonnes of
material per day. To account for fluctuations Advitech has conservatively modelled
emissions-to-air on the basis of 1,818 metric tonnes of material per day.

B For dust deposition modelling, a geometric mass mean diameter (GMMD) of 12.8 um for
TSP and 7 um for PM1o with geometric standard deviation (GSD) of 1.7 um for TSP and
1.3 um for PM+o respectively was applied (refer Section 8, Reference 5).

= A PMas to PMqo ratio of 0.15 and 0.1 has been applied to material handling and wheel
generated emission sources respectively (refer Section 8, Reference 10).

®  Wheel generated dust from haul trucks within the quarry extraction area were modelled as
multiple volume sources in CALPUFF. Each volume source has a separation distance of
less than one quarter of the distance to the nearest residential receiver (i.e. 300 m).
Particulate emissions were equally divided between volume sources.

= The number of vehicle kilometres travelled is calculated on the unpaved haul route
separating the extraction area and the stockpiling area (Haul Road ‘A’) and the road from the
stockpiling area out to Croppa Creek Road (Haul Road ‘B’) (refer to Figure 2).

=  The haul road connecting the stockpiling area to Croppa Creek Road (Haul Road ‘B’) will be
used less frequently (i.e. 20% less) than the extraction area to stockpile haul road. This is
to account for some of the extracted material leaving the site via rail (refer Section 8,
Reference 6).

m  The entire aforementioned quarry extraction area is assumed to be blasted. The
implemented blasting frequency was conservatively assumed at one hour of blasting per
day. This assumption grants the blasting operators the flexibility to undertake blasting
activities any day of the year rather than confining them to a particular day per week or per
month. As advised by Groundwork Plus, the maximum blast frequency is likely to occur once
per fortnight. The blasting parameters were based on the blast design parameters provided
by Groundwork Plus (refer Section 8, Reference 7).

5.56.2 Maximum Export Scenario

m  During peak demand it is possible up to 132 laden trucks (i.e. a total of 264 vehicle
movements) per day may exit the quarry. To accommodate maximum exports to road during
these periods, Advitech has modelled emissions-to-air based on this maximum export
scenario.

L] Emission control factors (i.e. water sprays) have been applied to the following equipment:
—  Drill rig (refer Section 8, Reference 4);
—~  Primary and secondary jaw crusher (refer Section 8, Reference 8); and
—  Vibrating screen (refer Section 8, Reference 8).

= Level 2 watering (i.e. >2 litres/m3/h) 75% control factor applied on the main internal export
haul road exiting the site to Croppa Creek Road. Level 1 watering (i.e. 2 litres/m#h) 50%
control factor on all other internal haul roads.

Air Quality Impact Assessment
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55.3

554

Average Export Scenario

The scenario is designed to model emissions-to-air based on an average export scenario.
In this scenario 43 laden trucks (i.e. a total of 86 vehicle movements) per day were modelled
exporting extracted materials to road.

Emission control factors (i.e. water sprays) have been applied to the following equipment:
—  Drill rig (refer Section 8, Reference 4);

—  Primary and secondary jaw crusher (refer Section 8, Reference 8); and

—  Vibrating screen (refer Section 8, Reference 8).

Level 1 watering (i.e. 2 litres/m?/h) 50% control factor on all internal haul roads.

Cumulative Modelling (Tikitere Quarry)

The existing Tikitere Quarry at 1135 Croppa Creek Road, North Star was modelled using the following
assumptions:

5.6

Quarry operations have been modelled based on year 2021 maximum extraction rate of
1,333 metric tonnes of basalt material per day. This equates to an annual extraction rate of
400,000 t/year (refer Section 8, Reference 11).

Plant equipment and emission control factors identical to that used in the Pearlman Quarry.
The operating times for site quarry activities are as follows:

—  Monday to Friday: 6 am to 6 pm. Saturday 6 am to 1 pm.

—  Sundays and Public Holidays: Closed.

The number of vehicle kilometres travelled (2.8 km per one-way trip) is calculated on the
unpaved haul route between the extraction areas and the main road, i.e. Croppa Creek
Road.

Level 1 watering (i.e. 2 litres/m?h) control factor on all internal haul roads.

Emission Sources

The activities associated with the proposed operations with the potential to generate dust are:

Blasting and drilling operations within the proposed quarry extraction area;
Operation of front-end loader and excavator within the extraction area;
Operation of the grader, primary crusher, secondary crusher and screen;
Wind erosion from stockpiled quarry materials; and

Dust generated by haul truck movements along internal access roads, from the extraction
area to the stockpile and from the stockpile to Croppa Creek Road.

Details of each emission source are given in Table 6 and Table 7. The emission factors and estimates
are based on Emission Estimation Technique (EET) Manual for Mining - Version 3.1 (refer Section 8,
Reference 4) and AP-42 Air Pollutant Emission Factors 1 (refer Section 8, Reference 8. Emissions
from these manuals are based on typical emission for coal mining, metalliferous mining operations and
crushed stone processing. The emission factors have been applied to the quarry operation and can be
considered as a conservative estimate.
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6. DISPERSION MODELLING RESULTS
6.1 Maximum Export Modelling Scenario

The predicted cumulative concentrations at selected sensitive receivers of the annual average PMo,
PM25 and TSP for the Pearlman and Tikitere quarries are presented in Table 8.

The subsequent modelling of particulate impacts on sensitive receivers are shown in Section 6.1.1 to
Section 6.1.4. Contour plots for each assessment criteria are presented in Appendix Il.

6.1.1 Annual Average PM1o, PM2s, TSP

Table 8: Predicted Cumulative Annual Average PM1o, PM2s and TSP at Sensitive Receivers during

maximum export
Receiver Predicted Annual Average Predicted Annual Average Predicted Annual Average
PM1o +Tikitere+ PMz;s + Tikitere+ TSP + Tikitere+
| . Background (ug/m?®) Background (pg/m®) Background (ug/m3)
Background! : : 36.3
R1 20.50 6.13 42.22
R2 18.70 5.86 37.46
R3 19.18 593 39.07
R4 18.78 5.88 37.77.
R5 18.64 5.85 37.34
R6 18.76 5.87 31.77
R7 18.72 5.86 37.59
R8 18.58 5.84 37.19
R9 18.66 5.85 37.33

'- Background particulate concentrations obtained from the QLD DES monitoring station at Jondaryan

Table 8 presents the predicted cumulative 100t percentile annual average PM1o, PM25s and TSP for
sensitive receivers respectively for the maximum export scenario. The annual PM1, PM2s and TSP
impact assessment criteria are not exceeded at any sensitive receiver.

6.1.2 24 Hour Average PM1o

The predicted concentrations at selected sensitive receivers of the 24-hour average PM1p maximum
increment for the Pearlman Quarry are presented in Table 9.
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Table 9: Maximum Impact of 24 Hour Average PM1o

R 16.61 3.70 65.91
R2 9.91 2.37 57.88
R3 8.70 3.27 57.57
R4 5.23 1.21 52.04
RS 5.21 45.6 1.85 52.66
: (20/03/2015) : '
R6 11.58 2.07 59.25
R7 5.95 2.17 53.72
RS 473 1.38 51.71
R9 5.86 1.93 53.39

Notes:
1 - The background concentration of 83.8 ug/m? (refer to Figure 5) has been discounted as it is above the impact assessment
criteria of 50 pg/m®. Therefore, the next highest value under the criteria (45.6 ug/m?) was used.

The exceedances at nearby sensitive receivers of the 24-hour average PM1o concentration presented in
Table 9 are a result of an elevated background PM+1o concentration. A Level 2 contemporaneous impact
and background assessment is required to determine any additional exceedances as a result of the
proposed operation.

A summary of the 24-hour average PMio contemporaneous impact and background assessment
(Level 2 Assessment) for identified sensitive receivers are presented in Table 10.

Nine exceedances displayed in Table 10 have been discounted due to a background concentration
greater than the impact assessment criteria. There are no additional exceedances of the 24 hour PM1o
impact assessment criteria at nearby sensitive receivers. It should be noted that there is one predicted
cumulative value equivalent to the guideline criteria value (i.e. 50 pg/m?), however as it is not above the
criteria this is not considered an exceedance.
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6.1.3 24 Hour Average PMzs

The predicted concentrations at selected sensitive receivers of the 24-hour average PM2s for the
proposed operation are presented in Table 11. A maximum 24-hour PM2.s background concentration of
19.4 pg/m? has been applied (refer to Table 4) to determine if further assessment is required.

Table 11: Predicted Maximum 24 Hour Average PM:5 at Sensitive Receivers

Peariman Quarry L EVT] Tikitere Quarry Total (ug/m3)
Maximum Predicted Background Predicted

Increment (ug/m?) Concentration Increment (pg/m?°)
(ng/m?)? -

R1 2.49 0.55 22.44

R2 1.49 0.36 21.25
R3 13 0.49 21.19
R4 0.78 ot 0.18 20.36
. m
R5 0.78 (17/07‘;’0 ) 0.28 20.46
R6 1.74 0.31 21.45
R7 0.89 0.32 20.61
RS 0.71 0.21 20.32
RO 0.88 0.29 20.57

Notes:
1 - The background concentration of 36.3 pg/m? (refer to Figure 5) has been discounted as it is above the impact assessment
criteria of 25 pg/m>. Therefore, the next highest value under the criteria (19.4 ug/m®) was used.

No additional exceedances at nearby sensitive receivers of the 24-hour average PM2s concentration
presented in Table 11 were recorded. Therefore, further analysis of 24-hour average PMzs concentration
is not required.

6.1.4 Dust Deposition

The predicted annual average dust deposition rates at selected sensitive receivers for the proposed
operation are presented in Table 12.

Table 12: Predicted Cumulative Dust Deposition at Sensitive Receivers

Subject Site Impact Assessment
Maximum Predicted Criteria
Increment
(g/m?month)
R2 0.0
R3 0.0
R4 0.0
R5 0.0 2 g/m2/month
R6 0.0
R7 0.0
R8 0.0
R9 0.0
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There are no exceedances of the maximum increase in deposited dust level criteria of 2 g/m#/month at
nearby sensitive receivers. According to the NSW EPA guidance, mitigation measures or emission
controls that reduce emissions are not required.

6.2 Average Export Modelling Scenario

The scenario is designed to model emissions-to-air based on an ‘average export' to roads scenario.
Details of modelling set up and scenario assumptions are presented in Section 5.5.3.

The subsequent modelling of particulate impacts on sensitive receivers are shown in Section 6.2.1 to
Section 6.2.4. Contour plots for each-assessment criteria are presented in Appendix Il.

6.2.1 Annual Average PM1o, PM2s, TSP

The predicted cumulative concentrations at selected sensitive receivers of the annual average PMno,
PM..s and TSP for the proposed operation with emission controls are presented in Table 13.

Table 13: Predicted Cumulative Annual Average PM1o, PMz5 and TSP at Sensitive Receivers during

average export
Receiver Predicted Annual Average Predicted Annual Average Predicted Annual Average
PM1o+ Tikitere+ PM_ s + Tikitere+ TSP + Tikitere+
Background (ug/m?) Background (pg/m®) Background (ug/m?)
Background? ) , 5 g : 36.6
R1 20.50 6.13 42.26
R2 18.69 5.86 37.46
R3 19.16 5.93 39.05
R4 18.76 5.87 37.73
R5 18.63 5.85 37.31
R6 18.73 5.87 37.71
R?7 18.71 5.86 37.55
R8 18.57 5.84 37.17
R9 18.65 5.86 37.32

' - Background particulate concentrations for PM1o and PM2 5 obtained from the QLD DES monitoring station at Jondaryan.

Table 13 presents the predicted cumulative 100" percentile annual average PM1o, PM25 and TSP for
sensitive receivers respectively for the average export scenario. An annual average background PMjp,
PM2.5 and TSP concentration has been applied (refer to Table 4) to determine if further assessment is
required.

The annual average PM1o, PM25s and TSP impact assessment criteria are not exceeded at any sensitive
receivers. According to the NSW EPA guidance, no additional assessment of annual average PM1o,
PMazs and TSP is required.

6.2.2 24 Hour Average PM1o

The predicted concentrations at selected sensitive receivers of the 24-hour average PM1o maximum
increment for the proposed operation are presented in Table 14.
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Table 14: Maximum Impact of 24 Hour Average PM1o

R1 15.23 5.09 65.92

R2 8.76 3.24 57.6
R3 6.71 4.22 56.53
R4 4.31 1.51 51.42
RS 4.49 (5105/663736”11;) 2.32 52.41
R6 9.69 3.08 58.37
R7 5.15 2.69 53.44
RS 4.38 1.74 51.72
R9 5.13 2.49 5322

Notes:
' - The background concentration of 83.8 ug/m?® (refer to Figure 5) has been discounted as it is above the impact assessment
criteria of 50 ug/m’. Therefore, the next highest value under the criteria (45.6 pug/m®) was used.

The exceedances at nearby sensitive receivers of the 24-hour average PM1o concentration presented in
Table 14 are a result of an elevated background PM1o concentration. A Level 2 contemporaneous impact
and background assessment is required to determine any additional exceedances as a result of the
proposed operation.

A summary of the 24-hour average PMio contemporaneous impact and background assessment
(Level 2 Assessment) for identified sensitive receivers are presented in Table 15.

Nine exceedances displayed in Table 15 have been discounted due to a background concentration

greater than the impact assessment criteria. There are no additional exceedances of the 24 hour PM1g
impact assessment criteria at nearby sensitive receivers.
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6.2.3 24 Hour Average PM2s

The predicted concentrations at selected sensitive receivers of the 24-hour average PMas for the
proposed operation are presented in Table 11. A maximum 24-hour PM25 background concentration of
24.0 ug/m3 has been applied (refer to Table 4) to determine if further assessment is required.

Table 16: Predicted Maximum 24 Hour Average PM:zs at Sensitive Receivers

Peariman Quany Maximum Tikitere Quarry Total (ug/m°)

Maximum Predicted Background Predicted
Increment (ug/m?) Concentration Increment (pug/m3)

- (gm) ; _
R1 2.28 0.76 22.44
R2 1.31 0.49 21.2
R3 1.01 0.63 21.04
R4 0.65 0.23 20.28
R5 0.67 194 ug/m? 0.35 20.42
: (17/07/2015) : :
R6 1.45 0.46 21.31
R7 0.77 0.4 20.57
R8 0.66 0.26 20.32
R9 0.77 0.37 20.54

Notes:
' - The background concentration of 36.3 ug/m® (refer to Figure 5) has been discounted as it is above the impact assessment
criteria of 25 pg/m?. Therefore, the next highest value under the criteria (19.4 ug/m®) was used.

No additional exceedances at nearby sensitive receivers of the 24-hour average PMas concentration
presented in Table 16 were recorded. Therefore, further analysis of 24-hour average PMz.s concentration
is not required.

6.2.4 Dust Deposition

The predicted annual average dust deposition rates at selected sensitive receivers for the proposed
operation are presented in Table 17.

Table 17: Predicted Cumulative Dust Deposition at Sensitive Receivers

Subject Site Impact Assessment
Maximum Predicted Criteria
Increment
(g/m2/month)
R2 0.0
R3 0.0
R4 0.0
R5 0.0 2 g/m?/month
R6 0.0
R7 0.0
R8 0.0
R9 0.0
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There are no exceedances of the maximum increase in deposited dust level criteria of 2 g/m2/month at
nearby sensitive receivers. According to the NSW EPA guidance, mitigation measures or emission
controls that reduce emissions are not required.

6.3 Discussion

The particulate dispersion modelling indicates that air quality impacts (i.e. airborne dust) from the
proposed Pearfman Quarry will not cause additional exceedances of the PM1o, PM25 or TSP impact
assessment criteria at sensitive receivers for the two scenarios presented in this report. The dispersion
modelling indicates that elevated particulate impacts at Receivers R1, R2, R3, and R6 are the result of
elevated background dust concentrations.

7. CONCLUSIONS AND RECOMMENDATIONS

Advitech modelled two scenarios to assess the potential particulate impacts to sensitive receivers for
the proposed Pearlman Quarry; one detailing a maximum export to roads scenario and the other
detailing average export to roads scenario. The results of the CALPUFF modelling indicate that the
operation of the Pearlman Quarry will result in incremental increases in particulate matter or dust
deposition at surrounding sensitive receivers. However, these increases are predicted not to result in
any additional exceedances of the NSW EPA assessment criteria for TSP, PM1s, PM2s or dust
deposition. The air quality impact assessment has also considered emissions to air from the adjacent
Tikitere Quarry. As advised by Groundwork Plus, the Tikitere Quarry is scheduled to close at the end of
2021. It is expected that air quality will improve after year 2021 due to the cessation of air emissions
from this quarry.

An assessment of cumulative air quality impacts indicates that quarry operations will be below NSW
EPA guidelines. Any exceedances that may occur will be likely attributed to elevated background
concentrations rather than significant incremental contribution from the proposed quarry development.

To mitigate the potential particulate impacts from the quarry operations, Advitech recommends the
following measures to be implemented:

m  An air quality management plan (AQMP) to ensure effective management and measurement
of particulate emissions.

= Enforce a maximum speed of 40 km/hr on unsealed haul and internal roads.

= Apply water sprays on trafficable areas (approx. rate 2 L/m?/hr) as required during normal
operations. -

= |ncrease water sprays (greater than 2 L/m2.hr) during periods of peak export to roads.

m  Apply water sprays or other suitable alternative on processing plant and equipment to
maintain material in a moistened state.
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APPENDIX Il:  Contour Plots
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Figure 12: 100t Percentile Annual Average PM1o Concentration (Average Export Scenario) (Contour
labels = 5, 10 pg/m3)
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Figure 16: 100th Percentile 24-hr Average PM:.s Concentration (Average Export Scenario) (Contour
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APPENDIX IlI: Moree Annual Wind Roses
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Moree AWS (60801) 2012 Annual and Seasonal Wind Roses
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Moree AWS (60801) 2013 Annual and Seasonal Wind Roses
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Moree AWS (60801) 2014 Annual and Seasonal Wind Roses

WEST EAST

=~ . SOUH
Annual - Calms = 7.27%

WIND SPEED
(m/s)

B =110
8.80 - 11.10
5.70 - 8.80
3.60-5.70
2.10-3.60
0.50 - 2.10

N ]

"WEST EAST

Summer (Jan, Feb, Dec) - Calms = 4.67 %

WEST

SOUTH

Autumn (Mar, Apr, May) - Calms = 6.34 %

"NORTH'

25%
20%
15%

WEST EAST

SOUTH

Winter (Jun, Jul, Aug) - Calms = 10.66 %

NORTH

25%

WEST EAST

,SOUTH

Spring (Sep, Oct, Nov) - Calms = 7.50 %

p adyitec \

al

gnviro

Air Quality Impact Assessment
Quarry Solutions Pty Ltd

20107 Pearlman's Quarry AQIA Rev1.docx Alll4

14 Aug, 2019



Moree AWS (60801) 2015 Annual and Seasonal Wind Roses
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Moree AWS (60801) 2016 Annual and Seasonal Wind Roses
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Moree AWS (60801) 2017 Annual and Seasonal Wind Roses
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EXECUTIVE SUMMARY

Advitech Environmental was engaged to prepare an assessment of potential noise impacts associated
with the development of the proposed Pearlman Quarry. The development is proposed to service bulk
construction material requirements of the proposed North Star section of the Inland Rail project and
would also service the Newell Highway project which involves key upgrades between Moree and
Goondiwindi. The operation may produce up to 490ktpa of quarried material per annum.

Project Noise Trigger Levels for adjacent receiving environments were reviewed, and the assessment
adopted the most stringent criteria for the project area. Modelling indicates that noise levels associated
with the project are expected to meet these criteria, provided crushing plant and hard rock crushing
activities are restricted to the day period. Stockpile maintenance and loading of trucks may be
undertaken during the evening and night period (including the early morning period prior to 7:00) without
expectation of adverse impact.

While adverse operational, construction and blasting impacts are not expected, this activity may be
audible at some locations given the characteristics of the receiving environment. Itis thus recommended
that measures be put in place to ensure the timely and effective response to any concerns raised by
adjacent receivers.

Road traffic noise associated with product haulage is not expected at residential receivers adjacent to
the haulage routes. Impacts of 2dB(A) above the criteria may be observed at the North Star Public
School under average haulage conditions. Mitigation and management of traffic associated with the
proposed development should be implemented with the intention to reduce this minor impact and
cumulative traffic noise impacts associated with future developments in the area.

Cumulative impacts associated with the operation of existing quarries within the project were assessed
against the operational noise criteria. Assessment indicates that simultaneous quarry operations will
comply with the established PNTL provided that crushing operations are restricted to the day period.
Stockpile maintenance and loading of trucks may be undertaken during the evening and night period
(including the early morning period prior to 7:00) without expectation of adverse impact.

Impacts associated with the operation of existing quarries on site during construction of the proposed
quarry were assessed against the construction noise criteria. The results of modelling indicate that
cumulative noise emissions from construction and existing quarrying activities are likely to be below
NMLs for all receivers adjacent to the site.

Cumulative blast impacts may be effectively managed through a program of consultation with any other

quarries within development area that are undertaking blasting, to ensure that blasting is not undertaken
at the same time.
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1. INTRODUCTION

Advitech Pty Limited (trading as Advitech Environmental) was engaged by Goundwork Plus Pty Ltd
(Groundwork Plus) on behalf of Quarry Solutions Pty Ltd (Quarry Solutions) to undertake an assessment
of potential noise impacts associated with the construction, operation and traffic noise for a proposed
quarry at Croppa Creek, North Star, NSW. The proposed quarry operation is located on Lot 5 DP755984
1135 Croppa Creek Road, NSW. The proposed operation is referred to as the Pearlman Quarry herein.
It should be noted that Pearlman quarry with be operating in conjunction with a pre-existing operational
quarry on Lot 5 DP755984.

It should be noted that this report was prepared by Advitech Pty Limited for Groundwork Plus (“the
customer”) in accordance with the scope of work and specific requirements agreed between Advitech
and the customer. This report was prepared with background information, terms of reference and
assumptions agreed with the customer. The report is not intended for use by any other individual or
organisation and as such, Advitech will not accept liability for use of the information contained in this
report, other than that which was intended at the time of writing.

2. BACKGROUND AND OBJECTIVES

Quarrying activities at 1135 Croppa Creek Road associated with Pearlman quarry would involve the
construction and operation of:

m 3 hard rock quarry to the east of the site;
= an internal haul road;
= site access from the east of the site; and

= astockpile to the west of the site.

The existing operational quarries at this site are identified as a hard rock quarry and a gravel pit that has
been previously worked. These sites are approximately 1000m apart and are located towards the centre
of the Lot 5 DP755984. As mentioned above, this report will assess the noise and vibration impacts
associated with the construction and operation of an additional hard rock quarry to the east of Lot 5
DP755984. The general arrangement of the project is provided in Figure 1.

The expansion of quarry sites on Lot 5 DP755984 would service construction of the Inland Rail project,
currently under design and assessment by the Australian Rail and Track Corporation (ARTC). Aspects
of the Noise Impact Assessment for the Inland Rail project (ARTC NIA) are referenced as part of this
assessment.

The quarry will have a proposed yield of 490ktpa. The proposed operating hours are 6:00am to 18:00pm,
Monday to Saturday. This assumes 10 hours of quarrying activities per day, with an allowance of 2
hours for maintenance activities. Potential requirements may exist for extended work hours to scrvice
short term increases in demand from the Inland Rail construction activity. This may involve 24-hour
operations during some stages of the development.
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2.1 Description of the Proposed Operations

Operations would involve the extraction (including explosive blasting), processing {crushing and sizing)
and despatch of hard rock material. Where required, blasting would be undertaken between the hours
of 9:00 and 17:00pm, Monday to Saturday. A review of proposed site activities was undertaken to
establish an inventory of significant noise generating plant and processes. These include:

= Pre-blast drilling (where blasting is required);

= Excavation of material and transport (within the quarry) to a crushing plant;

®=  Operation of a crushing plant to size and screen the material,

= Operation of haulage trucks delivering material from the extraction area to stockpiles;
s Reclaim of stockpiled material for loading into trucks and trains;

8 Haulage of quarried material from the site via road.

Advitech Environmental understands that the following mobile plant will be used within the operation:
®  Drilling rig;
®  Mobile crushing plant;
= Front End Loader(s) (FEL);
m  Excavator(s);
= Dump Truck(s)
m  Water-cart and grader;
= Dozer;
m  Light service vehicles.

The mobile plant will be utilised for excavation of material from the quarries, management of the crushing
plant, loading of heavy vehicles, and clearance of vegetation (ahead of the quarry shell, as required).

While production is likely to be variable, the assessment assumes that the quarry would generate an
average of up to 92 heavy vehicle movements per day (46 laden trucks per day). During peak demand
periods, it has been projected that up to 264 heavy vehicle movements may be generated per day (132
laden trucks per day). Peak demand periods are unlikely to occur on a prolonged basis, but flexibility is
required so that service requirements to the Inland Rail project can be met. The peak periods will be
offset by wet weather days and lower demand periods which may generate less material deliveries.

Noise Impact Assessment

Quarry Solutions
i 20107 Pearlmans Quarry Rev1.docx
advitech 12 August, 2019



|DJUBWIUOIAUSD
610z 1snbny 2| UDBLIIAPD
X20p* | A8y ALeny suew|iead /0102

suonnyes Auen)

JUBWISSASSY Joedu] SSION

ueld uawdojersg Auenp) |emdesuo):| ainbi4

JUDLISSASSY SPedw] 3SION Auey) ueuglead /0102

6102 UOHEACUU] g S9AISS ‘B3ueuld Jusuiedsq 3 = efoug
1@2N0S SN JORAPUNCY

un| 001 0S 0 PY1 Aid SNid JHOMpUncas

AU

9 -~ N veeom
i TELLINLL
g5 esodosd W

BLS HEMON,

el

peod (ney
Auenb bupspa m
eate afoms pasodad [

s pIfang
ANZT1




3.
3.1

METHODOLOGY

Assessment Requirements

The Secretary’s Environmental Assessment Requirements (SEARs) (EAR 1331) establish the following
requirements for:

3.2

Noise: including a quantitative assessment of potential:

construction and operational noise and off-site transport noise impacts of the
development in accordance with the /nterim Construction Noise Guideline, NSW
Industrial Noise Policy and NSW Road Noise Policy respectively;

reasonable and feasible mitigation measures to minimise noise emissions; and

monitoring and management measures;

Blasting and vibration:

proposed hours, frequency, methods and impacts; and

an assessment of the likely blasting and vibration impacts of the development, having
regard to the relevant ANZEC guidelines and paying particular attention to impacts on
people, buildings, livestock, infrastructure and significant natural features.

Assessment Methodology

The methodology adopted to address the requirements established by the SEARSs includes:

An assessment of the existing environment, including:

identification of potentially sensitive receivers adjacent to the operation;

efforts to characterise the existing noise environment, identify relevant receiver types
and establish Project Noise Trigger Levels (PNTL) for the assessment of potential
impacts. Given the absence of significant ambient noise and the rural character of the
proposed development site, minimum Rating Background Levels (RBLs) were
assumed in lieu of a site specific (long term) assessment of background noise levels;

analysis of prevailing meteorology: to identify significant meteorological conditions that
may influence the way that impacts associated with the development may manifest;

Calculation of noise levels that may be generated by the development, including:

identification of significant operational and meteorological scenarios that may have
potential to generate different levels of noise;

development of a noise model using Bruel and Kjaer Predictor software (1ISO9613
calculation methodology) to derive predicted noise levels associated with the
development at adjacent sensitive receivers;

determination of premises-based contributions from the development, using
descriptors established by the relevant guidelines;

Assessment of results, including:

recommendations for noise criteria that may be written into a development consent;

comparison of noise predictions against these criteria, and evaluation of potential
impacts; and
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—  recommendations for management of potentially adverse or residual impacts.

33 Guidelines and Standards Referenced by this Assessment

The assessment was performed with reference to the following guidelines, policies and standards:
®  AS1055:2018 Acoustics - Description and measurement of environmental noise;

L AS 2436 Guide to noise and vibration control on construction, demolition and maintenance
sites;

= AS2187.2-2006 Explosives - Storage and Use Part 2: Use of Explosives;
= Noise Policy for Industry (NPfl). EPA, 2017,

= Interim Construction Noise Guideline (ICNG), EPA. 2008;

= Road Noise Policy (RNP). EPA, 2011,

®  Technical basis for guidelines to minimise annoyance due to blasting overpressure and
ground vibration (ANZEC, 1990); and

= Assessing Vibration: a technical guideline (EPA, 2006).

4. THE EXISTING ENVIRONMENT
4.1 Sensitive Receivers

Identification of potentially sensitive receivers was initially undertaken via cross referencing of:
®  Aerial imagery;

m  The Geocoded National Address File (G-NAF) (an open source national database of address
points), maintained by the Federal Department of Industry, Innovation and Science;

s Limited ground truthing during field inspection.

Two distinct receiving environments were identified within the study area, including:
a Isolated receivers located in rural areas adjacent to the proposed guarry site; and

s Receivers in more densely populated areas at North Star, adjacent to the proposed haulage
route for material exported from the site.

These receiving environments are described further below and in Figure 2.

4.1.1 Noise Environments Adjacent to the Quarry

Table 1 identifies noise sensitive receptors adjacent to the proposed development site. The nearest
residence that is not associated with the proposed devclopment (Receptor 1) is located approximately
1500m south west of the proposed stockpile site associated with hard rock quarry. The next closest
receiver group (receivers 2 to 9) are located further to the west, north, south southeast, and south of the
proposed operations.
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Table 1: Details of sensitive noise receivers

R1 1137 Croppa Creek Road 1500 w

R2 473 Birrahlee Road 3700 w
R3 1176 Oaklands Road 2200 N
R4 1835 Croppa Creek Road 4300 N
R5 391 Boonery Park Road (Lot 1 DP1080910) 3400 SSwW
R6 1216 Croppa Creek Road 3400 ESE
R7 391 Boonery Park Road (Lot 54 DP751116) 3400 S
R8 141 Boonery Park Road 3500 S
R9 391 Boonery Park Road (Lot 1 DP751134) 4200 SSwW
41.2 Noise Environments Adjacent to the Haul Route

Analysis was undertaken to identify receivers within 600m of the proposed haulage route, in line with
guidance established in the RNP. This study area contains approximately 53 receivers, including:

= [solated rural receivers adjacent to (and predominantly affected by) Croppa Creek Road
=  |solated rural receivers adjacent to (and predominantly affected by) IB Bore Road;

= Receivers located outside the township of North Star exposed to traffic noise from North Star
Road; and

m  Receivers located within the township of North Star exposed to traffic noise from both
Edward Street and the North Star Road. This catchment is shown in Figure 2.
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42 Assessment Existing Noise Levels

During a site inspection on 8 January, 2019, site based environmental noise monitoring was undertaken
to evaluate noise levels and predominant sources in receiving environments adjacent to the development
site. The identified monitoring location was considered representative of typical receiver locations in the
local environment.

As stated in Section 2, the ARTC NIA conducted for the construction and operation of the Inland Rail from
North Star to Narrabri has been used as a reference to support attended noise monitoring results measured
by Advitech Environmental, as it shares monitoring locations in a close vicinity to the proposed quarry
operation.

Three monitoring locations (LO1NNS, LO2NNS and LO3NNS) in close proximity to Lot 5 DP755984 and
the township of North Star were identified, including:

m | 01NNS, located at chainage 757km, within the township of North Star and predicted to be
heavily influenced by road traffic noise,

= | 02NNS, located at chainage 749km, within the site boundary; and

= | O3NNS, located at chainage 734km, adjacent to the locality of Croppa Creek, approximately
10kms South of the site boundary.

A summary of results from both site based (Advitech Environmental) and regional (ARTC NIA) noise
monitoring are presented in Table 2. The corresponding attended monitoring locations are displayed in
Figure 2.

Table 2: Details of background monitoring

Measured noise level
dB(A)

Observations and
Source Location Laeg instantaneous noise sources

Birds, Wind gusts, Farm

8/1/?019 31 38 34 activities, road maintenance,
) South east 11:47
Advitech boundary of road traffic
Environmental sitery
8/1/2019 Wind gusts, Birds, distant road
16:22 LU 38 hoise
1/3/12016 Birds 30-60; Wind noise 30-
LOSNNS 13:14 344 43 45.Road noise 33-39
1/3/2016 Birds 30-60; Wind noise 30-
NS 13:31 3 48 48 40; Road noise 40-57
1/3/2016 Road noise 30-35; Birds 28-
LO2NNS ) 27 47 43 30; Wind noise 35-57; Insects
11:21
30-35
ARTC NIA LOoNNS 1/3/2016 s 43 4  Road noise 25-30; Wind noise
11:38 35-57; Insects 30-35
Road noise 44-65; Birds 38-
LOTNNS 1’%’_%%16 39 52 51 52 Insects 36-38:Silo
) operations 45-48
Road noise 45-70; Birds, 40-
LOTNNS sl 4 s 55 60; Insects 35-45; Silo

operations 45-52
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4.3 Assessment of Prevailing Meteorology

The NPfl identifies that meteorological conditions may enhance noise propagation from industrial sites
to distant sensitive receivers. The guide provides two options for the assessment of these impacts:

= asimple method, which adopts worst case noise enhancing conditions;

®  amore detailed analysis of prevailing meteorology, to identify whether enhancing conditions
occur with sufficient frequency to be considered a feature of the local environment:

— where enhancing conditions occur with sufficient frequency, noise enhancing
meteorological parameters should be adopted by the noise modelling;

—  where enhancing conditions are not a feature of the environment, modelling should
adopt the standard meteorological parameters.

Definitions of the standard and enhancing conditions established by the NPfl are reproduced in Table 3.
The NPfl indicates that where a wind or stability condition may occur for more than 30% of the time
during any assessment period (day, evening or night) of any season, then the parameters for noise
enhancing conditions should be adopted as part of the assessment.

Table 3: Standard and noise-enhancing meteorological conditions

Standard conditions 0.5 m/s at 10 m AGL.

Daytime/evening: stability categories A-D with light winds (up to 3 m/s at
10 m AGL)

Night-time: stability categories A-D with light winds (up to 3 m/s at 10 m
AGL) and/or stability category F with winds up to 2 m/s at 10 m AGL.

Noise-enhancing conditions

The nearest Bureau of Meteorology (BoM) Automatic Weather Station (AWS) is located at Moree Airport,
approximately 65km south west of the proposed development site. Monitoring records from Spring 2016
through to Winter 2017 were analysed to identify whether any prevailing wind patterns may be
considered a feature of this environment.

The results presented in Table 4 indicate that none of the prevailing winds are observed for more than
30% of the time during any season. Prevailing winds are therefore not considered significant feature of
this environment, and standard meteorological conditions were adopted for the assessment of potential
gradient wind impacts. Seasonal wind-roses are provided in Appendi14.Al.

Table 4: Frequency of most dominant prevailing winds (+/-22.5deg, <3m/s)

Spring SE (7%), E, S, SW (6%) NE (3%), E, SE, S (2%) NE (3%), E, SE (2%)

Summer SE (5%), E, SE (4%) E, SE, S (1%) E, SE, S (1%)
Autumn S, SW (10%), SE (9%) NE, E (3%), N, SE, S (2%) NE (3%), E, SE (2%)
Winter E (10%), NE, (9%), SE (8%) NE, E, SE (5%) NE, E (3%), N, SE (2%)
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The AWS at Moree Airport does return observations that would enable assessment of atmospheric
stability and temperature inversion frequency; however, previous experience suggests that these
phenomena have potential to be a feature in rural environments. On this basis, the parameters for noise
enhancing conditions are conservatively adopted in noise modelling.

44 Assessment of Existing Road Traffic

Data relating to the most recent existing traffic volume analyses in the study area was adapted from
AADT data provided by the Gwydir Shire Council (GWC), and a traffic impact assessment conducted for
the existing quarry by SMK Consulting Pty Ltd (SMK TIA). This existing traffic volume data is assumed
to incorporate haulage movements generated by the existing quarry on the proposal site. An adapted
summary of traffic volume data relevant to the study area (Croppa Creek Road, I1B Bore Road, Bruxner
and North Star Road / Edward Street) is provided in below in Table 5. Unattended noise monitoring
results for existing levels of ambient and background noise within the township of North Star have been
adapted for the ARTC NIA and are presented in Table 6.

Table 5: Existing road traffic

Average Daily Traffic Current Heavy Vehicle
> Moveinents pes Day

Croppa Creek Road July 2019 161 50 (31%)

Croppa Moree Road July 2019 158 32 (20%)

IB Bore Road March 17 18 2 (14%)

Bruxner Highway July 2019 194 31 (16%)

North Star Road / Edward Street July 2019 159 27 (17%)

Note 1: Data provided by GWC
Note 2: Data provided by SMK Consulting
Note 2: Most recent date of observation used for analysis of existing road traffic

Table 6: ARTC unattended monitoring (extract table 2.3)

Lagse RBL nolse levels Laeqg ambient noise levels
Rt — o _D?_y_ | ST l_Eye_rlirE - Night Day Evening Night
LOTNNS! 39 39 11 49 50 50
5. ASSESSMENT CRITERIA
5.1 Project Trigger Noise Levels

The ARTC NIA also undertook assessment of longer term unattended monitoring results at the two
locations adjacent to the proposed development site. These results are reproduced in Table 7.

Table 7: ARTC unattended monitoring (extract table 2.3)

Lage RBL noise levels LAeq ambient noise levels

Location

Day Evening Night Day Evening Night
LO2NNS 19 23 32 46 43 41
LO3NNS 27 30 35 45 47 45

Noise Impact Assessment
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The operator attended (Table 2) and unattended monitoring results (Table 7) indicate that receiving
environmental adjacent to the proposed development site may be considered representative of the rural
receiver type identified by the NPfl.

5.2 Assessment of PNTL

The NSW Noise Policy for Industry (NPfl) presents a methodology for determining Project Noise Trigger
Levels (PNTL) for industrial development. Ambient and background noise measurements are used to
determine PNTL relevant to the proposed development. Assessment in Table 8 establishes the RBL for
the project based on the pool of RBLs available.

Table 8: Assessment of RBLs relevant to the assessment

Assessed RBL LO2NNS 19 23 32

Assessed RBL LO3NNS 27 30 35
Minimum RBL NPfl 35 30 30
Adopted RBL 35 30 30

The NPfl minimum RBL were adopted for the day, evening and night periods. While marginally higher
RBLs were reported in the ARTC NIA for the night period, the minimum level was conservatively adopted
so as to avoid having a less stringent limit at night that during the evening period. Table 9 provides an
analysis of both the Intrusiveness and Amenity noise levels for the purposes of establishing a PNTL for
the proposed development. Section 2 of the NPfl establishes that the lower of the Amenity and
Intrusiveness noise levels should be adopted as the PNTL for the development.

Table 9: Assessment of PNTL in adjacent receiving environment (dB(A))

el R Lt T
Rating Background Level 35 30 30
Project Intrusiveness Criteria 40 35 35
Recommended Amenity Level 50 45 40
Project Amenity Criteria 48! 43! 38!
Project Trigger Noise Level 40 35 35

Note 1: Project amenity level established as level equal to the Recommended Amenity Noise Levels for
Rural receivers minus 5dB(A) plus 3dB(A) to convert from a period level to a 15-minute level, in
accordance with guidance established in Fact Sheet F of the NP1l

The Project Intrusiveness Criterion is the more stringent of the two criteria and is thus adopted as the
PNTL for the development.

5.3 Maximum Noise Level Triggers

The NPfl provides updated guidance relating to the assessment of maximum noise level events that
carry potential to cause sleep disturbance. In this context, potential for sleep disturbance is considered
in terms of events that may induce awakenings or cause disturbance to sleep stages. The guide
establishes the following requirements:

Where the subject development night-time noise levels at a residential location exceed:

B LAeq 15min 40 dB(A) or the prevailing RBL plus 5 dB, whichever is the greater, and/or
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= [aFrmax 52 dB(A) or the prevailing RBL plus 15 dB, whichever is the greater,
... @ detailed maximum noise level event assessment should be undertaken.

The detailed assessment should cover the maximum noise level, the extent to which the maximum noise
level exceeds the rating background noise level, and the number of times this happens during the night-
time period. As approval for 24-hour operations is sought, assessment of potential maximum noise level
events forms part of this assessment. The Maximum Noise Level Triggers adopted as part of this
assessment are provided in Table 10.

Table 10: Maximum Noise Level Triggers (MNLT)

LAeq,15minute 40 dB(A)

LaFmax 52dB(A)
54 Construction Noise Criteria

The NSW /nterim Construction Noise Guideline (ICNG) (2009) provides guidance on managing
construction works to minimise noise. Equipment and site activities during construction are likely to be
similar to those occurring during operation of the quarry. However, it's likely that equipment will be
operating at (or close to) natural surface levels during initial excavation of the quarry workings and
associated stockpile areas. This means that higher noise levels may be expected relative to operational
noise levels, which may benefit from attenuation by the quarry pit.

The Noise Management Levels (NMLs) relevant to construction noise are typically slightly higher than
for operations noise, as the construction activity typically represents a shorter-term impact. Table 11
summarises the NMLs relevant to the proposed development. It is noted that the NMLs are not statutory
criteria above which impacts are deemed to be non-compliant, but the level at which reasonable and
feasible management measures would be required.

Table 11: Construction Noise Management Levels, Laeg,15 minute

Receiver Type Construction Hours Management Level (Lasqg, (15 min))
Monday to Friday: Noise Affected NML (RBL + 10 dB) 45 dB(A)
7am to 6pm
Residential Saturday: Highly Noise Affected NML 75 dB(A)
Receivers 8am to 1pm

Outside recommended

standard hours Noise Affected NML (RBL + 5 dB) 40 dB(A)

55 Road Traffic Noise Criteria

The NSW RNP (2011) provides a framework for the management of noise issues associated with road
traffic from existing roads, new road projects, road redevelopment projects and new traffic-generating
developments. The primary aim of the RNP is to provide assessment criteria for road traffic noise based
on protecting amenity and wellbeing.

The criterion adopted for this assessment is provided in Table 12 and Table 13. This is based on review
of existing receiving environments, and description of road types established in the RNP. Contributions
from road traffic generated by the proposed development may be compared against management levels
(or existing traffic noise levels) to evaluate potential project related impacts.
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Table 12; Road traffic noise assessment criteria for residential land uses

Assessment Criteria - dB(A)

Road Category Type of Project / Land Use Day Night
7am - 10pm 10pm - 7am
Existing residences affected by additional traffic L 55 L 50
Local Roads on existing local roads generated by land use ?:'({:eh:r:gl) ?:‘)'({;hror:gl)
developments
e Existing residences affected by additional traffic
E:Ji?;vr?gri/a?lrf;?sl;/ on existing freeways / arterial / sub-arterial roads LA(eg'x(t'é::]“a”l)s 0 L?eequfﬁggs

generated by land use developments

Table 13; Road traffic noise assessment criteria for non-residential land uses

In the case of buildings used for education or health care, noise

School Laeq hour 40dB
Classroom , ' . n/a level criteria for spaces other than classrooms and wards may
(internal, when in be obtained by interpolation from the ‘maximum’ levels shown
use) in Australian Standard 2107:2000 (Standards Australia 2000)
Open Space Laeq, 15hour 60dB(A) Active recreation is characterised b rting activat
(Active Use) (external) n/a V ¢ y sporting activates
5.6 Ground Vibration and Air-blast Overpressure Criteria

The NSW EPA recommends that impacts associated with blasting be assessed in accordance the
Australian and New Zealand Environment Council (ANZEC 1990) Technical basis for guidelines to
minimise annoyance due to blasting overpressure and vibration. The guideline establishes the following
criteria to minimise annoyance associated with blasting:

= Air-blast Overpressure:

—  the recommended peak maximum level for air blast overpressure at sensitive receivers
is 115dB(Lin); and

—  the maximum air blast overpressure level should not exceed 115dB(Lin) during more
than 5% of blasts in any 12 month period, and should never exceed 120 dB(Lin);

= Ground Vibration:
—  the recommended maximum peak particle velocity (PPV) value of 5mm/s; and

—  the maximum PPV should not exceed 5mm/s during more than 5% of blasts in any
12 month period, and should never exceed 10 mm/s; and

s Timing:
—  blasting should be restricted to the hours 9:00 to 15:00pm, Monday to Saturday; and
—  blasting should not take place on Sundays or public holidays.
These criteria represent thresholds for the assessment of potential impacts at residential receivers

adjacent to the proposed development. Australian Standard AS2187.2-2006 provides outline methods
for evaluating potential ground vibration and air blast overpressure impacts.
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6. ASSESSMENT OF OPERATIONAL NOISE LEVELS
6.1 Operational Activities

A model of operational noise impacts was constructed using the 1SO9613 calculation method within the
Predictor-Lima software package. The proposed operation is comprised of a number of noise generating
activities, including:

®  Drilling to prepare the quarry for blasting;
= Operation of the quarry, crushing plant, stockpiling and reclaim at quarry areas;
®  Haulage of material in heavy vehicles along internal hauls routes within the site;

— noise generated by heavy vehicle haulage from the quarry areas to the rail loading point
(wholly contained within the boundary of the site)

— noise generated by heavy vehicle haulage along public roads (i.e. during delivery to end
users) is addressed in Section 8, as part of the road traffic noise assessment.

A summary of Sound Power Level (SWL}) for plant utilised during these operational phase activities are
shown in Table 14. Given that the configuration of the quarrying plant will not be determined until the
approval is in place, assumptions relating to equipment and power levels were determined on the basis
of the production rates that are sought. Where information was not available directly from the proponent,
SWL data were sourced from a library of representative plant, and cross referenced against existing
assessment of similarly sized quarrying operations.

Table 14: Operational stage noise sources

Total SWL for
Scenario Description of Utilisation SWL, dB(A)  Scenario, dB(A)
Pre-blast Drilling rig operating to A
Drilling drill blast pattern Drill Rig n7 17
Jaw Crusher 124
Secondary Crusher 118
Screen 116
Excavator 108
. Including extraction, Front End Loader 108
8“:2{;233 crushing and sizing 127
P operations Dozer 116
Dump truck 112
Water Truck 109
Grader 113
Generator / Site Power 96
Loading and movement Road Registered Heavy Vehicle 109
Truck of heavy vehicles (Truck & Dog) 112
loadingand  between quarry &
Haulage stockpile areas , and on Front End Loader 108 (116 Lavax)

internal haul roads
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The operational noise model assumes:

= Progressive extraction from benches within a formed pit. The floor of the pit is located at an
RL of approximately 320m AHD;

= Crushing and screen plant centrally located within the pit;

= Pre-blast drilling takes place at natural ground level ahead of the pit, but does not occur
during the evening or night period;

s Material is reclaimed from temporary stockpiles adjacent to screening sizing plant, and
transported to a formed stockpile area approximately 1300m west of the pit; and

®  Product is hauled from the site along an internal haul route, then onto Croppa Creek Road.

The operational model results presented in Table 15 assume that operation occurs in isolation from
existing quarry operations outlined in Section 2. Detailed assessment of cumulative impacts associated
with existing quarry operations are outlined in Section 10.

6.2 Meteorological Scenarios
This operational configuration was modelled using enhancing meteorological parameters, following
analysis of prevailing meteorology presented in Section 4.2. This includes:

s gssessment under daytime (standard) conditions:

— stability category D with 0.5m/s winds from the NE, E, S and NW: to evaluate propagation
towards the various receiver locations;

B assessment under (enhancing) conditions which may occur during the evening and night:

— light drainage winds (2m/s) that may be observed under stable atmospheric conditions
(Pasquil Gifford Stability Class F). Drainage winds were assumed to occur in a NE to
SW direction.

6.3 Noise Level Predictions

A summary of predicted Laeqtsminute NOiSE levels at the nearest sensitive receivers associated with
operation of the proposed quarry (including simultaneous pre-blast drilling, quarrying and stockpiling
activities) is provided in Table 15.

Table 15: Worst case noise impact predictions Laeq, 15minute dB(A)

Predicted Laeg,15minute
Day Evening / Night
Receiver Calm Enhancing - _Calm Enhancing =

— 32 32 - 34 34 40/35/35 No
R2 <30 <30 <30 <30 40/35/35 No
R3 31 31 31 31 40/35/35 No
R4 34 34 36 34 40/35/35 Yes Evening / Night
R5 33 33 34 34 40/35/35 No
R6 30 30 32 32 40/35/35 No
R7 <30 <30 31 31 40/35/35 No
R8 35 35 36 36 40/35/35 Yes Evening / Night
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R9 32 32 33 33 40/35/35 No

The results of modelling indicate that predicted operational noise levels will be below the PNTL at all
receiver locations during the day period. Results indicate that noise contributions above the PNTL at
receivers R4 and R8 are likely if the quarry operates during the evening and night period. In all instances,
operation of the crushing plant and hard rock crushing activities are the dominant contributor.

6.4 Maximum Noise Level Predictions

Assessment of predicted noise levels associated with short-term high-level events (Lamax) with potential
to cause sleep disturbance at adjacent sensitive receivers are provided in Table 16. Loading of material
into train wagons, hoppers or truck bodies was identified as the activity most likely to generate peak
noise events. Modelling results presented in Table 16 indicate that maximum noise levels are not
expected to exceed the MNTL of 52dB(A} at received adjacent to the proposed development, and further
assessment of impacts is not undertaken.

Table 16: Maximum noise level predictions, activities outside daytime hours (Lavax dB(A))

Prediction Lawax

Criteria (Night) Above

_ . Enhencg . haee Ly Y
R1 40 40 52 No
R2 <30 <30 52 No
R3 <30 <30 52 No
R4 <30 <30 52 No
RS <30 <30 52 No
R6 <30 <30 52 No
R7 <30 <30 52 No
RS <30 <30 52 No
R9 <30 <30 52 No

Assessment presented in Table 16 indicates that Lavax peak events are not expected to exceed the Lamax
criteria of 52dB(A), and would thus comply with the Laeq1sminste MNTL of 40dB(A). On this basis,
assessment is limited to analysis of emissions against prediction of Lawax values.
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7. ASSESSMENT OF CONSTRUCTION NOISE LEVELS
71 Construction Activities

The operational noise model was also used to evaluate emissions associated with preliminary
earthworks and construction activities. Review indicates that construction activities with potential to
generate noise impacts may include:

= Site access upgrades at the site access and Croppa Creek Road, and construction of internal
access roads between the site access and quarry;

e Earthworks associated with establishment of the stockpile pad; and

m  Operation of quarrying plant (drilling rig, crushing plant) at natural surface levels prior to
cutting of working faces and pit development.

A summary of Sound Power Level (SWL) for plant utilised during these construction phase activities are
shown in Table 17. Assumptions relating to equipment and power levels were determined based on the
information provided by the proponent (construction hours and plant itinerary). Working SWL for initial
crushing operations at natural level are based on the summation of crushing and excavation plant
discussed in Table 17. Noise level predictions are presented in Table 18, and adopt the following
assumptions:

= Day period meteorological conditions from the operational noise model are adopted for this
analysis;
= All items of plant operate simultaneously;

= All noise generating plant is located at natural ground level, and

= While works are assumed to take place only during standard work hours, assessment
against the NML for non-standard hours is also presented to enable assessment of
potential impacts should Out of Hours Works (OOHW) be required.

The construction model results presented in Table 18 assume that construction occurs in isolation from
existing quarry operations outlined in Section 2. Detailed assessment of cumulative impacts associated
with existing quarry operations are outlined in Section 10.

Table 17: Construction Noise Sources

Construction Phase Plant Description A-wt Level Activity SWL, dB(A)
Grader 113
Construction of internal access
road and intersection works Roller 106 115
Water cart 109
Grader 113
Construction of stockpile pad and ~_D0zer 116 119
sediment pond Front end loader 108
Excavator 108
Drill Rig 117
Initial Pit Development Works at - 125
Natural Surface Level Crushing Plant and 124
Excavator
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7.2 Noise Level Predictions

A summary of predicted Laeq1sminute NOiISe levels at the nearest sensitive receivers associated with
proposed construction works is provided in Table 18.

Table 18: Worst case construction noise levels Lasq, 1sminute dB(A)

R1 <30 36 33 45/40 No

R2 <30 <30 <30 45/40 No
R3 <30 <30 39 45740 No
R4 <30 <30 36 45/40 No
RS <30 <30 34 45/40 No
R6 <30 <30 31 45740 No
R7 <30 <30 31 45740 No
R8 <30 <30 36 45/40 No
R9 <30 <30 33 45/40 No

The results of modelling indicate that noise emissions from construction activities are likely to be below
NMLs for all receivers adjacent to the site. Levels are predicted to approach the NML at R3 where quarry
development (crushing) activities are taken outside of standard work hours. On this, basis, it is
recommended that any crushing activities at natural surface level be restricted to standard work hours
(7:00 to 18:00) to ensure NML are achieved.

8. ASSESSMENT OF ROAD TRAFFIC NOISE
8.1 Road Traffic Generated by the Development
Heavy vehicle movements generated by the development are evaluated against the criteria established

in the RNP. Assessment of road traffic noise is based on the following assumptions:

= Receivers are exposed to an existing level of road traffic noise, and additional movements
generated by the proposed development have potential to increase existing levels of impact;

— this may require assessment against both absolute and relative increase noise limits;
= Assessment of noise levels associated with:

- Both average and peak quarry related traffic movements along Croppa Creek Road,
Croppa Moree Road, Bruxner Highway, North Star Road / Edward Street and IB Bore
Road (Table 19);
®  Vehicle speeds are assumed to follow signposted limits of:

— 100km/h on Croppa Creek Road, IB Bore Road and North Star Road / Edward Street on
approaches to North Star;

— 60km/h on road sections within the town limits of North Star
— 40km/h within the North Star school zone.
Table 19 (overleaf) specifies existing and predicted traffic within the area of the proposed development.
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Table 19: Proposed quarry related traffic movements

Croppa Creek Road 161 74 235 53

Croppa Moree Road 158 18 176 29

| B Bore Road 18 18 36 56

Bruxner Highway 194 55 249 35

North Star Road / Edward Street 159 55 214 38

Peak Demand Movements

Existing Predicted Predicted Peak Proportion
Average Daily  Additional Heavy Daily Traffic (ADT) Heavy
Traffic (ADT) Vehicle Vehicles %
Movements

Croppa Creek Road 161 211 372 70

Croppa Moree Road 158 53 211 40

| B Bore Road 18 53 71 77

Bruxner Highway 194 158 352 54

North Star Road / Edward Street 159 158 317 58
8.1.1 Road Traffic Noise Model Validation

A road traffic noise model was constructed within the Predictor environmental noise modelling software
package using the Calculation of Road Traffic Noise (CORTN) method. A summary of the modelling
assumptions is included in Table 20.

Table 20: Operational noise model parameters

Parameter

Traffic Volumes (Existing) Refer to Table 5

Traffic Volumes (Proposed) Refer to Table 19
Posted Speeds (100km/h outside town limits, 60km/h within,

Traffic Speed 40km/h School Zone))

Modelling Method CoRTN (Predictor v8.11)
Cars (RL+0.5m)

Split Height Sources Trucks (RL+1.5m)

Truck Exhaust RL(+3.6m)

Road Surface Corrections None applied, assume standard asphalt surface

Ground Absorption 0.75 (rural areas)

1m from building

Receiver Locati
eceiver Locations Height RL +1.5m

Facade Correction +2.5dB at 1m from building

Noise Impact Assessment

Quarry Solutions
i 20107 Pearlmans Quarry Rev1.docx 16
advitech 12 August, 2019

environmental



A model based on existing traffic conditions was constructed in order to validate predictions against
available measurement data. Results from the noise model were compared to unattended
measurements logger data provided in the ARTC NIA and any variations between the levels were
analysed. Variations between the measured and modelled results are deemed to be acceptable if the
levels are within + 2 dBA.

A comparison of the measured and modelled results is shown in Table 21. The predicted results and
measured results have an acceptable average variance within 2 dBA. Model calibration depends on a
variety of inputs including the road surface, average traffic volumes, vehicle types and speed, ground
absorption and any obstacles obstruction the sound transmission path. The model was subsequently
used to characterise existing levels of road traffic noise across the study area, and evaluate potential
impacts associated with the proposed development.

Table 21: Validation of road traffic noise model

Measured Lasq at LOINNS Model Prediction
(Day /Evening / Night) (Day / Evening / Night)
Existing road traffic noise (Laeq,period) 49dB(A) / 51dB(A) /
adjacent to North Star Road / Edward 50dB(A)/ 50dB(A) 49dB(A) / 48dB(A)
Street (from Table 7)
8.2 Existing Road Traffic Noise Levels

A model representative of current conditions was developed to characterise existing levels of road traffic
noise at receivers adjacent to the proposed haul route. The existing levels of road traffic noise are
important to understand as it enables evaluation of not just absolute road traffic noise levels against
limits, but also assessment of any relative increase that may be experienced. Following guidance
established in the RNP, relative increase criteria are not applicable to those receivers predominantly
affected by noise from local roads. As the roads for all haulage routes have been identified as sub-
arterial road, the relative increase criteria will also be assessed at all receivers.

A summary of predicted noise levels at the most sensitive receivers along each section of the proposed
haul route is provided in Table 22. A more detailed summary of existing traffic noise levels for receivers
is presented in Appendix lll.

Table 22: Existing traffic noise levels and criteria

Croppa Creek Road 781 Croppa Creek Road 43 Sub-arterial Laeq,(15 hour) 60 0

4011 Croppa Moree

Croppa Moree Road Road 48 Sub-arterial LAeq,(15 hour) 60 0
| B Bore Road 2279 | B Bore Road 44 Sub-arterial LAeq,(15 hour) 60 0
North Star Road 7114 North Star Road 48 Sub-arterial LAeq,(15 hour) 60 0
North Star Town 3 Edward Street 51 Sub-arterial LAeq.(15 hour) 60 0

1

North Star School 31- 37 Edward Street 49 40

(50 external)!
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Croppa Creek Road 781 Croppa Creek Road 39 Sub-arterial LAeq,(g houry 60 0

4011 Croppa Moree

Croppa Moree Road Road 44 Sub-arterial L Aeq,(9 hour) 60 0
| B Bore Road 2279 | B Bore Road 40 Sub-arterial LAeq(@ houn) 60 0
North Star Road 7114 North Star Road 44 Sub-arterial LAeq,(9 hour) 60 0
North Star Town 3 Edward Street 48 Sub-arterial LAeq,(9 hour) 60 0

Note 1: Screening external noise criteria of intemal + 10dB adopted in order to evaluate potential impacts based on external noise
levels. A 10dB difference between internal and external noise levels was adopted based on guidance provided in Section 2.5.4
of the RNP.

Note 2: Criteria based on external levels unless stated otherwise.

Analysis presented in Table 22 indicates that all receivers adjacent experience noise levels well below
the relevant criteria during both the day and night period.

8.3 Road Traffic Noise Level Prediction

Further analysis was undertaken to evaluate changes in noise levels associated with traffic generated
by the proposed development for both average daily movements and movements associated with peak
demand. For brevity, a summary of predicted noise levels for average and peak heavy vehicle
movements have been provided for select sensitive receivers along the haul route in Table 23.

Table 23: Assessment of predicted traffic noise levels and criteria

Existing Predicted Predicted Criteria
Level Level Level Criteria e
dB(A) dB(A) dB(A) Increase dB(A)  Level dB(A)

Average Peak Average

Average Peak
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Existing  Predicted Predicted

Level Level
dB(A) dB(A)
Average
44 45 46 1 2 55 0
40 42 44 2 4 55 0
44 46 47 2 3 55 0
48 49 50 1 2 55 0

Note: Criteria based on external levels unless stated otherwise.

Review of modelling resuits indicates:

= All noise receivers are below the relevant criteria when assessing the existing road noise
fevels;

" One receiver (School) is predicted to exceed the criteria by 2dB(A) under average quarry
haulage operations and 6dB(A) under periods during peak demand requiring 264 heavy
vehicle movements per day. When assessing road noise impacts associated with average
or peak quarry operations, noise levels may increase at all other receivers but will continue
to be below the criteria; and

= Noise levels at receivers within the North Star township along Edward St and David St are
expected to increase by less than 5dB(A) under average quarry haulage operations.

Detailed results presented in Appendix Il identify those receivers that may experience impacts as a
result of the proposed development. While increase in traffic noise levels above the criteria outlined in
the RNP are not expected at residential receivers, the following recommendations are provided to
minimise adverse road noise associated with the increase in noise levels at sensitive receivers and
potential minor exceedances at North Star Public School:

s Consultation with residents adjacent to the Haul Route;
s Developing an effective traffic management plan to ensure that drivers:

- adhere to sign-posted speed limits (40km/h through school zone);

~ maintain and operate vehicles in a manner that does not generate excessive noise;

~ schedule haulage of product to maximise periods of respite;

- have a mechanism for monitoring adherence to the plan and responding to complaints;
= Where practical, utilise larger capacity vehicles to minimise the number of movements; and

= Operation of vehicles at speeds below signposted speeds (i.e. at 50km/h) in built up areas
may provide opportunities to reduce levels of impact.

9. ASSESSMENT OF BLAST IMPACTS

Australian Standard AS2187.2-2006 provides outline methods for evaluating potential ground vibration
and air blast overpressure impacts associated with explosive blasting. A quantitative assessment of
potential impacts has been prepared on the basis of minimum separation distances to the nearest
sensitive receiver from the proposed blast location (2,800m to the north west) and preliminary blast
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design information. Impacts at more distant receiver locations are assumed to be acceptable where air
blast and ground vibration levels comply with limits at these assessment locations.

9.1 Estimating Overpressure Levels

Appendix J7 of AS2187.2-2006 Explosives - Storage and use. Part 2: Use of explosives provides the
following method for evaluating potential airblast overpressure levels:

R u
P = KG(QI/} J
Where: P is air pressure (Pa);

R is the distance between charge and point of measurement (m);
Q is maximum instantaneous charge (charge mass per delay) (kg);
Ka,is the site constant; and )

a is the site exponent.

Additional detail contained in Clause J7.3 of AS2187.2:2006 provides the following values for the site
constant and site exponent for confined blasthole charges:
Ka = range between 10 to 100;
=-1.45

Equation J5.1 in AS2187.2:2006 allows for the expression of overpressure impacts in decibels:
P
SPL =10xlog,,| —
' F

Where: P is estimated overpressure level (uPa); and
Pq is the reference pressure of 20 yPa.

9.1.1 Assessment of Overpressure Impacts

A summary of air blast overpressure impacts based on preliminary blast design information is presented
in Table 24. The results indicate that, based on observed separation distances, air blast overpressure
levels are unlikely to exceed the human annoyance criteria presented in the ANZEC guideline at the
nearest sensitive receiver.

Table 24: Assessment of air blast impacts at nearest receiver

_ Sep Hole ~ Alr blast
Scenario  Distance Diameter MIC Overpressure Limit
89mm 67kg 92dB
2800m 115dB
2 102mm  88kg 93dB
9.2 Estimating Ground Vibration Impact

Appendix J7 of AS2187.2-2006 Explosives - Storage and use. Part 2. Use of explosives provides the
following method for evaluating potential ground vibration levels:
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V= K.,(i,
5 QI-'_

Where: V is ground vibration as vector peak particle velocity (mm/s);
R is the distance between charge and point of measurement (m);
Q is maximum instantaneous charge (charge mass per delay) (kg); and
Ky, B are constants related to site and rock properties for estimation purposes.

Discussion presented in Clause J7.3 of AS2187.2:2006 states that, in the absence of site specific
constants the following values may be used to estimate vibration levels (50% probability of exceedence)
in average conditions:

Kg=1140
B=-16

In the absence of detailed understanding of site specific vibration propagation characteristics, the
constants for average conditions are applied to this assessment.

9.2.1 Assessment of Ground Vibration Impacts

A summary of assessed ground vibration impacts is presented in Table 25. The results indicate that,
based on the observed separation distances, ground vibration levels are unlikely to exceed the criteria
for human annoyance at sensitive receivers adjacent to the blast site.

Table 25: Assessment ground vibration impacts

Sep Hole Ground
Scenario Distance  Diameter MIC Vibration PPV
1 89mm 67kg <0.2mm/s
2800m 5mm/s

102mm 88kg <0.2mm/s

9.2.2 Mitigation of Blast Impacts

While the assessment indicates blasting activities are likely to comply with the relevant criteria, impacts
may be perceived by sensitive receivers adjacent to the site. AS2187.2-2006 provides guidance on
methods to manage blasting in such a way as to minimise ground vibration and overpressure impacts,
including:

L] Reducing the maximum instantaneous charge and us of appropriate delays;
= Establishing blast times in accordance with prevailing meteorological conditions;
= Optimising blast design; and

= Orienting blasts away from receivers (where possible).

To comply with the ANZEC 1990 Technical basis for guidelines to minimise annoyance due to blasting
overpressure and vibration guideline, it is recommended that blasting should be restricted to:

m  the hours 9:00 to 15:00pm, Monday to Saturday; and

" should not take place on Sundays or public holidays.
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It is also recommended that provisions are made for notifying neighbours of planned blasts, and
monitoring of overpressure and ground vibration of blasts as they occur. This should aid in the
establishment of mechanisms to modify blast designs, and respond to any complaints as may be

required.
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10. ASSESSMENT OF CUMULATIVE IMPACTS

While analysis presented in Sections 6 to 9 provides assessment of specific project related impacts,
potential exists for cumulative impacts associated with existing operating quarries within the
development footprint. Cumulative impacts for this development were assessed using information
adapted from an operational noise impact assessment for Tikitere quarry conducted by Advitech in 2018
(Advitech Tikitere NIA). This noise impact assessment modelled and assessed the impacts associated
with the operation of both a gravel quarry and a hard rock quarry on Lot 5 DP755984.

10.1 Operational Impacts

Assessment presented in Section 6 indicates that while noise levels associated with the proposed
development may approach and exceed management levels at the nearest sensitive receivers during
the night period, levels of impact well below the criteria are generally expected during the day period. A
model of cumulative noise impacts was constructed using the methodology outlined in Section 6 to
assess the significance of existing operations on the proposed guarry development.

Additional noise sources were included in the model to characterize existing gravel and hard rock quarry
operations outlined in Figure 1. Noise sources associated with product haulage and train loading were
also added to the model. The SWL data for these additional sources was derived from the Advitech
Tikitere NIA and is displayed in Table 26

Table 26: Operational stage noise sources

Hard Rock Quarry Including extraction and crushing, sizing and stockpiling 123

Gravel Pit Quarry Incluqmg excavations, and screening / sizing plant (without 110
crushing)

Product Haulage Rear Dump Truck(s) between quarry areas and rail loading point 112

Train Loading Front end loader for train loading/material stockpile 108 (116 Lamax)

A summary of predicted Laeq1sminute NoOise levels at the nearest sensitive receivers associated with
cumulative quarry operations (including simultaneous pre-blast drilling, quarrying and stockpiling
activities) is provided in Table 27.

Table 27: Cumulative operational quarry impacts, dB(A)

Predicted Lasqg, 15minute ' )
Day Night (DEIN)
Recsiver Calm_ %ncini » _C_alm E_nha_nc_:ing - l.mJSmin_lm )

R1 35 35 37 37 40/35/35 Yes Evening/Night
R2 <30 <30 <30 <30 40/35/35 No

R3 33 33 35 33 40/35/35 No

R4 34 34 36 34 40/35/35 Yes Evening/Night (calm)
R5 33 33 35 35 40/35/35 No

R6 30 30 32 32 40/35/35 No

R7 30 30 32 32 40/35/35 No

R8 35 35 37 37 40/35/35 Yes Evening/Night
R9 32 32 33 33 40/35/35 No
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The results of modelling indicate that predicted cumulative operational noise levels will be below the
PNTL at all receiver locations during the day period. Results indicate that noise contributions above the
PNTL at several receivers are likely if simultaneous quarry operations occur during the evening and
night period.

Cumulative impacts associated with short term high level events (Lawax) with potential to cause sleep
disturbance at adjacent sensitive receivers was not assessed as no additional noise sources associated
with the process of loading material into train wagons, hoppers or truck bodies are predicted to occur
during the assessment period. Modelling results presented in Table 16 indicate that maximum noise
levels are not expected to approach the Lamax of 52dB(A) at receivers adjacent to the proposed
development. This provides capacity for introduction of additional noise sources into these receiving
environments, without expectation of potential for adverse cumulative impacts.

10.2 Construction Impacts

A model of cumulative noise impacts was constructed using the methodology outlined in Section 7 to
assess the significance simultaneous construction and operational activities at the site. Noise sources
associated with existing quarry operations were incorporated into the construction model scenarios
outlined in Section 7. The SWL data for these additional sources was derived directly from the Advitech
Tikitere NIA and is displayed in Table 26

A summary of predicted Laeq.1sminute NOis€ levels at the nearest sensitive receivers associated cumulative
impacts from proposed construction works and existing quarry operations is provided in Table 30.

Table 28: Predicted cumulative noise impacts, dB(A)

Stockpile Quany NML
= ~ Pad Development (Standard / OOHW) ‘Above NML?
R1 35 39 37 45/40 No
R2 <30 <30 <30 45/40 No
R3 31 32 39 45/40 No
R4 <30 <30 36 45740 No
R5 <30 30 35 45/40 No
R6 <30 <30 32 45/40 No
R7 <30 <30 32 45740 No
R8 <30 30 36 45/40 No
R9 <30 <30 33 45/40 No

The results of modelling indicate that cumulative noise emissions from construction and existing
quarrying activities are likely to be below NMLs for all receivers adjacent to the site. Levels are predicted
to approach the NML at R3 where quarry development (crushing) activities are taken outside of standard
work hours and at R1 when slockpile development activities are taken outside of standard work hours.
On this, basis, it is recommended that construction works be restricted to standard work hours (7:00 to
18:00) to ensure NML are achieved.

Noise Impact Assessment

Quarry Solutions
. 20107 Pearlmans Quarry Rev1.docx
advitech 12 August, 2019

24



10.3 Road Traffic Noise Impacts

Road traffic noise associated with product haulage from the proposed development is not expected to
exceed the road traffic noise criteria at sensitive receivers (with the exception of North Star public school)
when assessed under the RNP. It is understood that the existing quarry within the development site
have been utilising the inland rail in conjunction with haul routes used for the assessment of the proposed

quarry.

The existing traffic volume data (Table 5) is expected to account for haulage movements generated by
the existing quarry on the proposal site, providing a representative foundation for the modelling of
additional road traffic noise impacts associated with Pearlman quarry. Traffic volume counts for | B Bore
road were adopted from the most recent data (March 2017) provided in the SMK TIA for the existing
quarry, which do not encompass movements from the existing quarry. A worst case modelling scenario
was undertaken for the three receivers along | B Bore Road assuming existing traffic volumes of 80
heavy vehicles per day to account for potential movements generated by the existing quarry. Using this
assumption, it is predicted that no additional receivers will be above the criteria when assessed against
average and peak demand heavy vehicle movements generated by the Pearlman quarry. Analysis of
road traffic noise comparing the existing traffic volumes Table 5 and predicted traffic volumes from the
existing quarry (80 heavy vehicle movements per day) is displayed below.

Table 29: Comparison of existing traffic volumes from 2017 with predicted volumes from existing
quarry

= i Predicted
Existing PArEdlctEd Peak
Level verage

dB(A) Movements Movements Above

Catchment Receiver dB(A) dB(A) Criteria?

Day Period Original / Original / Original /
Worstcase  Worst case Worst case

578 | B Bore Road 30741 35/42 39/43 No

| B Bore Road 751 | B Bore Road 31/42 36/43 40/ 44 No
2279 | B Bore Road 44 /45 47 /48 50/50 No

<30/34 30/35 No

578 | B Bore Road <30/<30

| B Bore Road 751 | B Bore Road <30/<30 <30/35 31/36 No
2279 | B Bore Road 40/40 42 /42 44 /44 No

It is noted in the ARTC NIA that the construction of the inland rail may constitute higher traffic noise
levels associated with an increase in heavy vehicle movements. Although it is predicted that there is
capacity for introduction of additional noise sources into these receiving environments without
expectation of potential for adverse cumulative impacts, mitigation and management of traffic associated
with the proposed development should be implemented with the intention to reduce potential cumulative
traffic noise impacts associated with future developments in the area.

104 Blasting Impacts

Unlike operational and construction phase impacts (which are typically continuous in nature),
management of potential cumulative blast impacts may be effectively managed through a program of
consultation with any other quarries within development area that are undertaking blasting, to ensure
that blasting is not undertaken at the same time.
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11. DISCUSSION AND RECOMMENDATIONS
11.1 Assessment Conditions and Criteria

Analysis of background noise monitoring indicates that the receiving environmental adjacent to the
proposed development site is rural in nature, influenced predominantly by environmental and distant
transportation sources. In all cases, the PNTL were established in terms of the Intrusiveness Criteria.
For the purposes of evaluating potential impacts, it is recommended at that the PNTL be adopted as the
assessment criteria for the development.

Review of prevailing meteorology indicates that there are no wind conditions observed more than 30%
of the time during any season. Data was not available to evaluate the potential significance of
temperature inversions at this location, so conservative assumptions were adopted and enhancing
meteorological parameters were applied to the assessment.

12. ASSESSMENT OF IMPACTS AND RECOMMENDATIONS FOR MANAGEMENT

12.1.1 Operational Noise

Review of noise modelling indicates that the proposed and existing operations will generate offsite noise
levels below the PNTL at all receivers during the day period. Contributions at several receivers (R1, R4
and R8) may exceed the evening and night period PNTL but are expected to be well below the day
period criteria level. In all cases the primary contribution to offsite noise levels is associated with
operation of crushing plant at the proposed and existing hard rock quarry. To achieve PNTL during the
evening and night period, it is recommended that crushing and processing activities is restricted to the
day period (7:00 to 18:00). Stockpile maintenance and loading of trucks may be undertaken during the
evening and night period (including the early morning period prior to 7:00) without expectation of adverse
impact.

12.1.2 Maximum Noise Levels

Materials’ handling within the quarry was identified as the activity with greatest potential to generate
maximum noise level impacts. It is important to note that these impacts may only manifest where
quarrying or stockpiling operations are required to take place during the night period. Notwithstanding,
review of modelling results indicates that Lavax noise levels at adjacent sensitive receivers will be less
than the Maximum Noise Trigger Level. Adverse impacts are not expected, and detailed assessment of
potential impact was not undertaken.

12.1.3 Construction Noise

The results of modelling indicate that noise emissions from construction activities are likely to be below
NMLs for all receivers adjacent to the site. Levels are predicted to approach the NML at receiver R3
and receiver R1 when stockpile development and quarry development activities are taken outside of
standard work hours in conjunction with existing operations. On this, basis, it is recommended that any
crushing activities at natural surface level (during construction period) be restricted to standard work
hours (7:00 to 18:00) to ensure NML are achieved.
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12.1.4 Road Traffic Noise

Assessment indicates that residential receivers along the proposed haulage route are not likely to
experience levels above the recommended noise limits due to proposed quarry operations. Minor
exceedances (up to 2dB) may be experienced at North Star school during the day period.

Given the potential for cumulative noise impacts associated with the development of the Inland rail, the
following recommendations are provided to minimise adverse road noise impacts:

=  Consultation with residents adjacent to the Haul Route;

= Developing an effective traffic management plan to ensure that drivers:
~ adhere to sign-posted speed limits (40km/h through school zone);
— maintain and operate vehicles in a manner that does not generate excessive noise;
—  schedule haulage of product to maximise periods of respite;

—  contains a mechanism for monitoring adherence to the plan, and for responding to
complaints;

8 Where practical, utilise larger capacity vehicles to minimise the number of movements; and

®  Operation of vehicles at speeds below signposted speeds (i.e. at 50km/h) in built up areas
may provide opportunities to reduce levels of impact.

12.1.5 Blasting Impacts

Assessment of the resource indicates that blasting may be required as part of the extraction process.
Criteria for both ground vibration and overpressure were adopted from the ANZEC guidelines for the
purposes of assessing blast impacts. Assessment of preliminary blast design indicates that compliance
with these guideline values is likely. Notwithstanding, it is recommended that monitoring of blasts be
undertaken until such time that compliance can be demonstrated. Itis also recommended that a strategy
for notifying neighbours of planned blasts be developed and implemented, and a method for receiving,
investigating and responding to complaints is provided.

12.1.6 Summary of Recommendations

Assessment indicates that the proposed quarry operations will comply with the established PNTL, and
that the PNTL may be adopted as appropriate criteria for the proposed development. It is likely that the
development will be audible at some receivers, and it is suggested that the above recommendations be
put in place to minimise the noise impacts at the surrounding sensitive receivers. It is additionally
recommended that systems are put in place to monitor and respond to potential concerns from adjacent
sensitive receivers.
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13. CONCLUSION

Advitech Environmental was engaged to prepare an assessment of potential noise impacts associated
with the development of the proposed Pearlman Quarry. The development is proposed to service bulk
construction material requirements of the proposed North Star section of the Inland Rail project and
would also service the Newell Highway project which involves key upgrades between Moree and
Goondiwindi. The operation may produce up to 490ktpa of quarried material per annum.

Project Tigger Noise Levels for adjacent receiving environments were reviewed, and the assessment
conservatively adopted the most stringent criteria for the project area. Modelling indicates that noise
levels associated with the project are expected to meet these criteria.

While adverse operational, construction and blasting impacts are not expected, this activity may be
audible at some locations given the characteristics of the receiving environment. Itis thus recommended
that measures be put in place to ensure the timely and effective response to any concerns raised by
adjacent receivers.

Road traffic noise associated with product haulage is not expected at residential receivers adjacent to
the haulage routes. Impacts above the criteria may be observed at the North Star Public School
Mitigation and management of traffic associated with the proposed development should be implemented
with the intention to reduce cumulative traffic noise impacts associated with future developments in the
area.
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APPENDIX II: Noise Level Contours
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APPENDIX Ill:  Traffic Noise Level Affected
Receivers



Table 30: Existing road noise levels at sensitive traffic noise receivers

Existing dB(A)

Criteria dB(A)
Day

Exceedance

Night : Pa;y _Night

1 David Street Township 51 47 60 55 Nil Nil
10 Cleveland Street Township 52 49 60 55 Nil Nil
10 David Street Township 48 44 60 55 Nil Nil
10-12 Wilby Street Township 47 44 60 55 Nil Nil
11 David Street Township 49 46 60 55 Nil Nil
13 David Street Township 47 43 60 55 Nil Nil
13 Edward Street Township 48 45 60 55 Nil Nil
15 Edward Street Township 47 44 60 55 Nil Nil
17 Edward Street Township 48 44 60 55 Nil Nil
19 David Street Township 46 43 60 55 Nil Nil
19 Edward Street Township 50 46 60 55 Nil Nil
195 Croppa Creek Road Croppa Creek 40 36 60 55 Nil Nil
2 Wilby Street Township 51 47 60 55 Nil Nil
20-22 Wilby Street Township 46 42 60 55 Nil Nil
21 David Street Township 46 42 60 55 Nil Nil
21 Edward Street Township 51 48 60 55 Nil Nil
21768 Bruxner Way Bruxner Hwy 41 37 60 55 Nil Nil
21930 Bruxner Way Bruxner Hwy 44 40 60 55 Nil Nil
23 David Street Township 45 42 60 55 Nil Nil
23 Edward Street Township 53 49 60 55 Nil Nil
24 David Street Township 47 43 60 55 Nil Nil
25 Edward Street Township 53 49 60 55 Nil Nil
26 Wilby Street Township 45 41 60 55 Nil Nil
27 David Street Township 45 42 60 55 Nil Nil
2-8 Cleveland Street Township 53 50 60 55 Nil Nil
28 David Street Township 48 44 60 55 Nil Nil
29 David Street Township 45 41 60 55 Nil Nil
29 Edward Street Township 51 49 60 55 Nil Nil
3 David Street Township 49 45 60 55 Nil Nil

3 Edward Street Township 51 48 60 55 Nil Nil
31 David Street Township 45 41 60 55 Nil Nil
32-34 Wilby Street Township 45 41 60 55 Nil Nil
33-35 David Street Township 44 40 60 55 Nil Nil
36 David Street Township 47 43 60 55 Nil Nil
38 David Street Township 46 42 60 55 Nil Nil
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Address

3824 Getta Getta Road Township

Existing dB(A)

Criteria dB(A)
Day  Night  Day Night Day

Night

47 43 60 55 Nil Nil

4 David Street Township 49 45 60 55 Nil Nil

5 David Street Township 48 44 60 55 Nil Nil

5 Edward Street Township 48 47 60 55 Nil Nil

578 | B Bore Road | B Bore Rd 30 - 60 55 Nil Nil

7 Edward Street Township 48 45 60 55 Nil Nil
7056 North Star Road North Star Rd 42 38 60 55 Nil Nil
7114 North Star Road North Star Rd 48 44 60 55 Nil Nil
751 | B Bore Road | B Bore Rd 31 - 60 55 Nil Nil
781 Croppa Creek Road Croppa Creek 36 32 60 55 Nil Nil
781 Croppa Creek Road Croppa Creek 43 39 60 55 Nil Nil
9 David Street Township 47 44 60 55 Nil Nil

2107 Croppa Creek Road Croppa Creek 39 35 60 55 Nil Nil
4011 Croppa Moree Road Croppa Moree Rd 48 44 60 55 Nil Nil
2279 | B Bore Road | B Bore Rd 44 40 60 55 Nil Nil
31-37 Edward Street School 49 46 501 - Nil Nil
9-11 Edward Street Township 48 47 60 55 Nil Nil

Note': 50db(A) external 40dB(A) internal.
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Table 31: Predicted road noise levels at sensitive traffic noise receivers (average daily movements)

Predicted dB(A) CriteriadB(A)  Exceedance  Increase

 Day Night Day Nght Day Night Day Night

1 David Street Township 54 48 60 55 Nil Nil 1
10 Cleveland Street Township 56 51 60 55 Nil Nil 4 2
10 David Street Township 51 46 60 55 Nil Nil 3 2
10-12 Wilby Street Township 51 45 60 55 Nil Nil 4 1
11 David Street Township 53 47 60 55 Nil Nil 4 1
13 David Street Township 50 45 60 55 Nil Nil 3 2
13 Edward Street Township 53 47 60 55 Nil Nil 5 2
15 Edward Street Township 52 46 60 55 Nil Nil 5 2
17 Edward Street Township 52 46 60 55 Nil Nil 4 2
19 David Street Township 50 44 60 55 Nil Nil 4 1
19 Edward Street Township 53 48 60 55 Nil Nil 3 2
195 Croppa Creek Road Croppa Creek 44 38 60 55 Nil Nil 4 2
2 Wilby Street Township 55 49 60 55 Nil Nil 4 2
20-22 Wilby Street Township 49 44 60 55 Nil Nil 3 2
21 David Street Township 49 44 60 55 Nil Nil 3 2
21 Edward Street Township 54 49 60 55 Nil Nil 3 1
21768 Bruxner Way Bruxner Hwy 44 39 60 55 Nil Nil 3 2
21930 Bruxner Way Bruxner Hwy 47 41 60 55 Nil Nil 3 1
23 David Street Township 49 43 60 55 Nil Nil 4 1
23 Edward Street Township 57 51 60 55 Nil Nil 4 2
24 David Street Township 50 44 60 55 Nil Nil 3 1
25 Edward Street Township 56 50 60 55 Nil Nil 3 1
26 Wilby Street Township 48 43 60 55 Nil Nil 3 2
27 David Street Township 49 43 60 55 Nil Nil 4 1
2-8 Cleveland Street Township 57 51 60 55 Nil Nil 4 1
28 David Street Township 51 46 60 55 Nil Nil 3 2
29 David Street Township 48 43 60 55 Nil Nil 3 2
29 Edward Street Township 54 50 60 55 Nil Nil 3 1
3 David Street Township 52 46 60 55 Nil Nil 3 1
3 Edward Street Township 55 49 60 55 Nil Nil 4 1
31 David Street Township 48 43 60 55 Nil Nil 3 2
32-34 Wilby Street Township 48 42 60 55 Nil Nil 3 1
33-35 David Street Township 47 42 60 55 Nil Nil 3 2
36 David Street Township 50 45 60 55 Nil Nil 3 2
38 David Street Township 49 44 60 55 Nil Nil 3 2
3824 Getta Getta Road Township 50 45 60 55 Nil Nil 3 2
4 David Street Township 52 46 G0 55 Nil Nil 3 1
5 David Street Township 51 46 60 55 Nil Nil 3 2
5 Edward Street Township 52 48 60 55 Nil Nil 4 1
578 | B Bore Road | B Bore Rd 35 27 60 55 Nil Nil 5
7 Edward Street Township 52 46 60 55 Nil Nil 4 1
7056 North Star Road North Star Rd 45 39 60 55 Nil Nil 3 1
7114 North Star Road North Star Rd 51 46 60 55 Nil Nil 3 2
751 | B Bore Road | B Bore Rd 36 27 60 55 Nil Nil 5 -
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Criteria dB(A)

L D ] Day Night Day Night Day Night |
781 Croppa Creek Road Croppa Creek 39 34 60 55 Nil Nil 3

2

781 Croppa Creek Road Croppa Creek 47 41 60 55 Nil Nil 4 2
9 David Street Township 51 45 60 55 Nil Nil 4 1

2107 Croppa Creek Road Croppa Creek 43 37 60 55 Nil Nil 4 2
4011 Croppa Moree Road Croppa Moree Rd 50 45 60 55 Nil Nil 2 1
2279 | B Bore Road | B Bore Rd 47 42 60 55 Nil Nil 3 2
31-37 Edward Street School 52 47 50! - Nil Nil 3 1
9-11 Edward Street Township 52 48 60 55 Nil Nil 4 1

Note': 50db(A) external 40dB(A) internal.
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Table 32: Predicted road noise levels at sensitive traffic noise receivers (peak daily movements)

Predicted dB(A)  Criteria dB(A)  Exceedance  Increase
Address Catchment
T RISERS 1oal e Day Night_ Day _Nigr_lt Day Night Day Night
1 David Street Township 57 50 60 55 Nil Nil

6 3

10 Cleveland Street Township 59 53 60 55 Nil Nil 7 4
10 David Street Township 54 47 60 55 Nil Nil 6 3
10-12 Wilby Street Township 53 47 60 55 Nil Nil 6 3
11 David Street Township 55 49 60 55 Nil Nil 6 3
13 David Street Township 53 46 60 55 Nil Nil 6 3
13 Edward Street Township 56 49 60 55 Nil Nil 8 4
15 Edward Street Township 56 48 60 55 Nil Nil 9 4
17 Edward Street Township 56 48 60 55 Nil Nil 8 4
19 David Street Township 52 46 60 55 Nil Nil 6 3
19 Edward Street Township 57 50 60 55 Nil Nil 7 4
195 Croppa Creek Road Croppa Creek 47 40 60 55 Nil Nil 7 4
2 Wilby Street Township 57 51 60 55 Nil Nil 6 4
20-22 Wilby Street Township 52 46 60 55 Nil Nil 6 4
21 David Street Township 52 46 60 55 Nil Nil 6 4
21 Edward Street Township 58 51 60 55 Nil Nil 7 3
21768 Bruxner Way Bruxner Hwy 47 41 60 55 Nil Nil 6 4
21930 Bruxner Way Bruxner Hwy 49 43 60 55 Nil Nil 5 3
23 David Street Township 52 45 60 55 Nil Nil 7 3
23 Edward Street Township 60 53 60 55 Nil Nil 7 4
24 David Street Township 53 46 60 55 Nil Nil 6 3
25 Edward Street Township 59 52 60 55 Nil Nil 6 3
26 Wilby Street Township 51 45 60 55 Nil Nil 6 4
27 David Street Township 51 45 60 55 Nil Nil 6 3
2-8 Cleveland Street Township 60 53 60 55 Nil Nil 7 3
28 David Street Township 54 47 60 55 Nil Nil 6 3
29 David Street Township 51 45 60 55 Nil Nil 6 4
29 Edward Street Township 57 52 60 55 Nil Nil 6 3
3 David Street Township 55 48 60 55 Nil Nil 6 3

3 Edward Street Township 57 50 60 55 Nil Nil 6 2
31 David Street Township 51 45 60 55 Nil Nil 6 4
32-34 Wilby Street Township 51 44 60 55 Nil Nil 6 3
33-35 David Street Township 50 43 60 55 Nil Nil 6 3
36 David Street Township 53 47 60 55 Nil Nil 6 4
38 David Street Township 52 46 60 55 Nil Nil 6 4
3824 Getta Getta Road Township 53 46 60 55 Nil Nil 6 3
4 David Street Township 54 48 60 55 Nil Nil 5 3

5 David Street Township 54 47 60 55 Nil Nil 6 3

5 Edward Street Township 54 49 60 55 Nil Nil 6 2
578 | B Bore Road | B Bore Rd 39 30 60 55 Nil Nil 9 -
7 Edward Street Township 54 48 60 55 Nil Nil 6 3
7056 North Star Road North Star Rd 48 41 60 55 Nil Nil 6 3
7114 North Star Road North Star Rd 54 47 60 55 Nil Nil 6 3
751 | B Bore Road | B Bore Rd 40 31 60 55 Nil Nil 9 --
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781 Croppa Creek Road

Increase

Croppa Creek 42 36 60 55 Nil Nil 6 4

781 Croppa Creek Road Croppa Creek 50 43 60 55 Nil Nil 7 4
9 David Street Township 53 47 60 55 Nil Nil 6 3

2107 Croppa Creek Road Croppa Creek 46 39 60 55 Nil Nil 7 4
4011 Croppa Moree Road Croppa Moree Rd 52 46 60 55 Nil Nil 4 2
2279 | B Bore Road | B Bore Rd 50 44 60 55 Nil Nil 6 4
31-37 Edward Street School 56 50 50! -- Nil Nil 7 4
9-11 Edward Street Township 54 49 60 55 Nil Nil 6 2

Note': 50db(A) external 40dB(A) internal.
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Pearlman Quarry . Traffic Impact Assessment 19-172

1 Introduction

SMK Consultants Pty Ltd have been engaged by Quarry Solutions Pty Ltd (Quarry Solutions)
to provide a Traffic Impact Assessment (TIA) for the proposed “Pearlman Quarry”. The
assessment has been prepared in accordance with requirements under the Environmental
Planning and Assessment Act 1979 to consider the environmental impact of a development
proposal. In this instance, the environment considered is the road network servicing the
proposed development.

1.1 Purpose

The purpose of this assessment is to assess the haul routes to be used by a development
application for a 490,000-tonne hard rock quarry on the property of “Tikitere” 1135 Croppa
Creek Road, North Star in the Gwydir Shire Council local government area.

1.2 Aims and Objectives

This assessment aims to identify the likely impact of the proposed heavy vehicle traffic upon
the road network of the region. Impacts considered include impacts to the road network itself
(road condition), the functionality of the road network (road safety and traffic volumes) and
amenity impacts of changes to the road network (traffic noise). The assessment also outlines
traffic considerations with regard to the design of the proposed quarry (adequacy of on-site
parking provision, internal traffic circulation and site access to the public road network).

Plans of road upgrades are not included in this assessment but may be required as a part of
operational works or negotiated through conditions of approval.

1.3 Scope of Works
The scope of works for this Traffic Impact Assessment (TIA) includes the following:
e Determine potential haulage routes with special considerations for any school zones,
school bus routes, residential areas or potential risk locations;
s Assessment of the surrounding environment, existing conditions and road safety;
¢ Assessment of existing private property driveways and farm access points;
e Liaison with Gwydir Shire Council and Moree Plains Shire Council in relation to existing
road traffic numbers;
e Assessment of likely impacts associated with road haulage;
e Any mitigation measures required to minimise road impacts, e.g. dust and noise
suppression;
e Calculation of expected contribution rate; and
e Inclusion of Traffic Management Plan and Truck Driver Code of Practice as prepared
by Groundwork Plus.

SMK .
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2 Existing Conditions

2.1 Development Site

The development site is approximately 9.25 hectares on Lot 5 in DP755984. The site is located
within the Gwydir Shire local government area. The public roads proposed to be utilised as
the haulage route are located within both the Gwydir and Moree Plains Local Government
areas. The locality of the proposed development site is shown in Figure 1.

Locality Plan,
Prepared by SMK Consultants

Google earth

Figure 1: Quarry Site Locality Plan

The layout of the proposed development site is presented in the site plans included as
Appendix 1.

2.2 Access Suitability

2.2.1 Access from Croppa Creek Road to Peariman Quarry
The proposal includes utilising an existing access to the property. The current state of the

existing access is shown in Figure 2. The access was constructed in early 2019 as part of the
Tikitere Quarry development. The access was designed for heavy vehicle traffic and is
currently in good condition.

SMK B
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Figure 2: Existing Property Access to the proposed Pearlman Quarry
(Location: 243013m E; 6787542m S)

2.2.2 Safety and Efficiency of Access
The sign posted speed limit on Croppa Creek Road is 100 km/h. Intersection performance is

dependent upon adequate horizontal and vertical sight distance for all entering traffic
(Department of Main Roads Chapter 13 Road Planning and Design Manual Intersections at
Grade, 2006). It is therefore necessary to undertake a check of the available sight distance to
assess whether or not it can operate under safe parameters. The types of sight distance that
must be provided in the design of all intersections include:

e Approach Sight Distance (ASD)

e Safe Intersection Sight Distance (SISD)

e Minimum Gap Sight Distance (MGSD)

Intersections should be designed to provide the more conservative value of SISD or MGSD for
all vehicle movements that may be required to give way to other vehicles at the intersection.
Details regarding how the sight distances are applied are provided in the following sections.

Approach Site Distances (ASD)
Provision of ASD for cars:
e The minimum level of sight distance which must be available on the minor road
approaches to all intersections to ensure that drivers are aware of the presence of an
intersection;

SMK eger 18
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e For majorroad approaches where practical, drivers should see the pavement markings
within the intersection and should be achieved where practicable. However, the
provision of ASD on the major road may have implications (e.g. costs, impact on
adjacent land and features) in which case Stopping Site Distance (SSD) is the minimum
sight distance that should be achieved on the major road approaches to the
intersection and within the intersection;

* Numerically equal to normal car SSD — which is defined as the distance travelled by a
vehicle between the time the driver receives a stimulus signifying a need to stop, and
the time at which the vehicle comes to rest; and

e Varying the SSD may include the object height used in its calculation. ASD is measured
from a driver’s eye height (1.1m) to 0.0m, which ensures that a driver is able to see
any line marking and kerbing at the intersection whereas SSD is measured from 1.1m
to 0.2m (a nominal object height).

Provision of ASD for trucks:

ASD for trucks should be provided at intersections to ensure that trucks approaching the
intersection, at the 85™ percentile operating speed of trucks, are able to stop safely. ASD for
trucks on the intersection approaches should be measured from the truck driver eye height
(2.4m) to the pavement level at the stop or holding line (0.0m).

Approach sight distance for trucks are numerically the same as the SSD values for trucks
provided in the Austroads Document Guide to Road Design — Part 3: Geometric Design. ASD
is applied as shown in Figure 3.

. RrxV V2

ASD = =t 35 (d + [0.01 x a])

Where:
e ASD = Application Sight Distance
e R, = Reaction Time (s) =2.0s
e V = Operating (85%ile) speed (Km/h) = 40km/h
o d = Coefficient of deceleration =0.22
e a = Longitudinal grade (% + uphill, - downhill) =0.0%

2.0 X 40 402
A =t X (022 + 001 < 0]
ASD = 50.85m

The available ASD is in excess of the required ASD (50.85m) as shown below in Figures 5 and
6. The Approach Sight Distance of the access road geometric design is therefore satisfactory.

SMK Page |9
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I i |

Major road

Drivers' line of sight -

Minor road

| ASD measured along the
centreline of traffic ane

| Plan

| Approach sight distance

 —

— Holding line

___ ASD measured to pavement level at holding line

Vo

11 mdrivers
- eye height

Elevation

Figure 3: Application of ASD (Source Figure 3.1. AGRDO4A/09).

Safe Intersection Sight Distance (SISD)
SISD refers to the distance required for the driver of a vehicle, on the non-terminating road,
to observe a vehicle entering from a minor road, decelerate and stop prior to a point of

collision. In this context, it is the minimum sight distance which should be provided on the
major road of the intersection. SISD:

Is viewed between two points to provide inter-visibility between drivers and vehicles
on the major road and minor road approaches. It is measured from a driver eye height
of 1.1 m above the road to points 1.25 m above the road which represents drivers
seeing the upper part of cars. Figure 3.2 illustrates the longitudinal section for the two
cases representing inter-visibility; one for drivers on the major road and the second
for a driver waiting in the minor road for an opportunity to enter the major road;

Assumes that the driver on the minor road is situated at a distance of 5.0 m (minimum
of 3.0 m) from the lip of the channel or edge line projection of the major road. SISD
allows for a 3 s observation time for a driver on the priority legs of the intersection to

SMK Page |10
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detect the problem ahead, (e.g. car from minor road stalling in through lane) plus the
SSD;

e Provides sufficient distance for a vehicle to cross the non-terminating movement on
two-lane two-way roads, or undertake two-stage crossings of dual carriageways,
including those with design speeds of 80 km/h or more;

e Should also be provided for drivers of vehicles stored in the centre of the road when
undertaking a crossing or right-turning movement;

e Enables approaching drivers to see an articulated vehicle, which has properly
commenced a manoeuvre from a leg without priority, but its length creates an
obstruction; and

e |smeasured along the carriageway from the approaching vehicle to the conflict point,
the line of sight having to be clear to a point 5.0 m (3.0 m minimum) back from the
holding line or stop line on the side road.

» _ﬁ’!djj N _—5m (3 mmin.)
B Lt o e

1;__;1 3’7 SIsD ——— »>@ “‘“x___‘__x
®- SISD ]"F'_irlk
® Conflict point — dependent
upon vahicle paths and
carraigeway widths
Plan
- SISD L e SISD L
I
1.1 m drivers 1.1 m drivers
aye helght J_—1 .25 m top of car eye height

Longitudinal section - driver on major road

SISD | SISD

1.25 m top of car 1.25 m top of car
P 1.1 mdrivers P

e 3 aye height
-’________—'ﬁ'g-__‘__‘: g

Longitudinal section — driver on side road

Figure 4: Application of SISD (Source Figure 3.1. AGRD0O4A/09)
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The Safe Intersection Sight Distance (SISD) for the access intersection has been calculated as:

sisp = 21XV, v
3.6 254 x (d + [0.01 x a])

Where:

e SISD = Safe Intersection Sight Distance

e Dp = Decision Time (s) = Observation Time (s) + Reaction Time (s) =5.0s

o V = Operating (85%ile) speed (Km/h) = 100km/h

e d = Coefficient of deceleration =0.22

e a = Longitudinal grade (% + uphill, - downhill) =0.0%

5.0 x 100 1002

SISD =

36 252 x (022 + [0.01 X 0])
SISD = 317.84m

The available SISD is well in excess of the required SISD (317.84m) as shown below in Figures
5 and 6. There are no objects or vegetation obscuring the view (in either direction) of a truck
parked 3-5m back from the intersection. The existing access road geometric design is deemed
satisfactory in terms of Safe Intersection Sight Distance.

SMK Page |12
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Figure 6: Sight Distance facing south along Croppa Creek Road. Sight distance >400metres.
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Minimum Gap Sight Distance (MGSD)

MDSD is based on distances corresponding to the critical acceptance gap that drivers are
prepared to accept when undertaking a crossing or turning manoeuvre at intersections. More
information on gap acceptance theory in relation to intersection capacity is provided in the
Austroads Guide to Traffic Management Part 3: Traffic Studies and Analysis.

The MGSD required for the driver of an entering vehicle to see a vehicle in the conflicting
streams in order to safely undertake a desired manoeuvre is dependenl upon the:

o length of the gap being sought (critical acceptance gap time ta) and;

e observation angle to approaching traffic.

As the intersection has been appropriately designed and constructed for heavy vehicles,
including road trains, sighting angles will be well within these restrictions.
The critical acceptance gap time varies according to:
e the type of manoeuvre — left-turn/right-turn/crossing of traffic
e the width of carriageway — increased time required for greater widths
e whether the major road has a one-way or two-way traffic flow, requiring increased
time required to look both ways.

The estimated values for MGSD, with t, factors extracted from Table 3.5 of the Austroads
Guide to Road Design Part 4A: Unsignalised and Signalised Intersections, are presented below
in Table 1.

Table 1: TabIe of M|n|mum Gap Slght Dlstances (|n metres) for various speeds

“ E m m _ “ _“ - T m

76 111 122
14 28 42 55 69 83 97 111 125 139 153
17 a3 S0 67 83 100 117 133 150 167 183
19 39 58 78 97 117 136 155 175 194 214
22 44 67 89 111 133 155 178 200 222 244
25 S0 75 100 125 150 175 200 225 250 275
28 56 83 111 139 167 194 222 250 278 PO5

Based on Table 1 the assessed values for MGSD (in metres) for the Croppa Creek Road and
Pearlman Quarry access road intersection have been calculated with a ta of 10 seconds, to
give the most conservative values. These were 278 metres for both left and right turns out
(turning into traffic travelling at 100km/h). These values are both within the available sight
distances (Figure 5 and Figure 6) and are therefore deemed satisfactory.

ol
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2.2.1 Internal Traffic Circulation

All traffic would enter and exit the site from Croppa Creek Road. Internal roads are either
gravelled or graded on natural surface to provide all-weather access to the Quarry sites.
Internal roads are private roads within the property of Tikitere. No public access is available.

2.2.2  Parking Supply

The development site is located within a rural property which does not have access to public
transport, and therefore is only accessible via private vehicle. For industries it is
recommended that parking spaces be provided in accordance with the following rate: 1
parking space per 2 staff employed. Ample parking is available on site to accommodate
vehicles of staff, in addition to visitors to the site. Parking will be available adjacent to the site

office.

2.2.3 Operating Hours

The approved operating hours are included in Table 2. The loading of trucks to haul product
can occur between 6.00am-6.00pm Monday to Friday and 6.00am-1.00pm Saturday, with no
haulage to occur on Sundays or public holidays.

SMK Page |15

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Table 2: Hours of Operation

Sunday and
Activity Monday to Friday Saturday Public

Holidays
Loading of trucks to haul product. 6.00am to 6.00pm 6.00am to 1.00pm Nil
Light vehicle traffic associated with
employees, or light service vehicles 24 hours a day
entering or leaving the site.
Maintenance of plant and
equipment including . .
repairs/alterations to processing 6.00am to 6.00pm Nil Nil
equipment and unloaded test runs.
Drilling : ~ 7.00amto 6.00pm Nil Nil
Blasting _ ~ 9.00am to 3.00pm Nil Nil

Operation of associated equipment
within the confines of the excavated 7.00am to 6.00pm 7.00am to 1.00pm Nil
quarry area.
O;;eration of loaders, %vé’-cor; 1 ] o o ==
trucks, screening & crushing 7.00am to 6.00pm 7.00am to 1.00pm Nil
equipment within the property.

Exceptional circumstances — all

crushing, loading and product 24 hours with written notification and approval from
haulage activities within the site to Gwydir Shire Council and the Environment Protection
enable manufacture and delivery of Authority.

high priority ARTC projects only.

2.3 Haulage Routes

The Pearlman quarry intends to supply quarry materials to the general market which at this
time includes the Inland Rail Project, associated RMS road projects and other general
construction projects in the market area that might occur as a result of the additional
economic investment in the region. As such, the location and distance to client delivery points
cannot be specified at this time.

The potential exists for the full annual extraction volume may be transported on the local
road network. Because of this, impacts to individual sections of roads cannot be calculated
and it is more appropriate to assume transport of material via sealed and unsealed local
roads. A precautionary approach has been adopted as part of existing agreements with the
Gwydir Shire for a contribution of $0.8/tonne moved from the quarry site as a contribution
for maintenance of the local road network.

The monetary contribution will work in conjunction with the voluntary measures in the Traffic
Management Plan (such as the implementation of GPS tracking for trucks and school buses

SMK Paze |16
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which is an industry leading practice adopted by Quarry Solutions and endorsed by RMS) to
mitigate and minimise potential traffic impacts whilst facilitating delivery of the region
building infrastructure for the Inland Rail and associated RMS projects that will bring
substantial economic stimulus and benefit to the region. The system will include tracking of
loads and the weight of material moved from the quarry on local roads.

Daily production and haulage from this site may vary, however the maximum output from the
Quarry will remain limited to 490,000 tonnes over a 12-month period.

2.3.1 Potential Haulage Route

The proposed haulage route from the development site will utilise internal roads before
entering Croppa Creek Road and proceeding either north or south as required to provide
material to various projects.

The extent of this assessment, shown in Figure 7, is limited to the major components of the
surrounding road network likely to be impacted by the development including the following
roads and intersections. Beyond the immediate network, the numbers of additional trips
associated with the development and their impact are considered to be minimal and less than
5% of total trips. Impacted road infrastructure may include:

e Croppa Moree Road,

e Croppa Creek Road,

e North Star Road,

e | B Bore Road,

e Bruxner Way,

e Buckie Road,

e Tucka Tucka Road,

e Tumba Road,

e Boonery Park Road, and
e Crooble Road.

For clarification purposes, road names are based on NSW Land and Property Service data base
referred to as Six Maps.

SMK Page |17
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Potential Haulage Routes
Prepared by: SMK Consuitants s &
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2.4 Existing Road Network

2.4.1 Road Condition Assessment
Between the 25, 26™ and 30™ of October 2018, SMK Consuitants conducted a visual

pavement inspection of the following roads:
e Croppa Creek-Moree Road (from Croppa Creek to the Crooble Road intersection)
e Croppa Creek Road (Croppa Creek-North Star)
e North Star Road
e | B Bore Road
e Buckie Road
e Bruxner Way
e Tucka Tucka Road
e Tumba Road
e Boonery Park Road
e Crooble Road
e Newell Highway

On the 20™ of June 2019, Mark Carrigan and Hayley Greenham from SMK Consultants
conducted a visual pavement inspection of the following roads:
e Croppa Creek-Moree Road (from the Crooble intersection to the Newell Highway
intersection)

Both inspections were completed over a number of hours in fine and clear weather
conditions. The road was driven in both directions and a handheld GPS unit was used to record
locations of damage or deficiency. Coordinates are provided in GDA94 format. No destructive
geotechnical investigation of the existing pavements was undertaken as part of this
investigation.

The photos included as Appendix 3 are generally presented in order as taken along the
designated haulage route and are considered representative of the road condition at the time
of each inspection.

Note: RA — Rural Address, W - Road Width. All road names have been obtained from SixMaps.

Croppa Moree Road (SR5)
Croppa Moree Road is a bitumen sealed two-way road maintained by both the Gwydir Shire

Council (GSC) and Moree Plains Shire Council {(MPSC). The road services the farming
community and several other smaller arterial roads. The road is trafficable in all weather
conditions apart from times of extreme flood events. The section that may potentially be
impacted by the quarry involves 36.5 kilometres in length (24.8 kilometres within the MPSC
and 11.7 kilometres within the GSC) with the following characteristics:

SMK Page |19
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e The average road width is 6.7 metres with a minimum of 6.5 metres of sealed
pavement.

e Culvert width is generally >12 metres, with the narrowest culvert width (11.5 metres)
located approximately 600 metres south of the T-intersection with Buckie Road.

e Much of the road has no line markings, with the only exception being the first 13.5km
from the Newell Highway turn off. A combination of shoulder line marking, and
centerline marking is evident for this western 13.5km section.

e There are table drains either side.

e The road is generally raised above surrounding natural surface.

e Croppa Moree Road is a B-double and Road Train (with conditions?) approved route.

e Croppa Moree Road is part of a school bus route.

e ADT Data is available on this road which is summarised in Table 3.

Croppa Moree Road is currently generally in a good condition. There are isolated seal repairs,
very minor rutting and some edge break. A single pipe culvert (width 10.1m) has collapsed
approximately 400 metres east of the Croppa-Moree Road/ County Boundary Road /
Strangford Road intersection within the Gwydir Shire (GPS: E 231002, S 6767395). The
collapse has resulted in a significant pothole in the road that needs repair.

Croppa Creek Road (SR7)
Croppa Creek Road is a bitumen sealed two-way road maintained by the GSC. The road
services the farming community and several other smaller arterial roads. The road is
trafficable in all weather conditions apart from times of extreme flood events. The section to
be potentially impacted by the quarry involves 23.1 kilometres in length with the following
characteristics:
e The average road width is 6.86 metres with a minimum of 6.2 metres of sealed
pavement.
e Culvert width is generally >10 metres, with the narrowest culvert width (9.6 metres
for a twin pipe) located approximately 85 metres to the south of RA 1835.
e There is no line marking.
e There are table drains either side.
e The road is generally raised above surrounding natural surface.
e The road is relatively straight with few bends over undulating terrain.
e Croppa Creek Road is part of a school bus route.
e ADT Data is available on this road which is summarised in Table 3.

1 The operator of a Type 1 A-double road train must hold National Heavy Vehicle Accreditation Scheme (NHVAS)
maintenance management accreditation for the vehicle. The vehicle must have a tri-axle dolly and the tri-axle dolly
must be fitted with certified Road Friendly Suspension (RFS). The minimum extreme axle spacing must be at least
26.5m.

SMK Page |20
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Croppa Creek Road is currently in a good condition. However, there is consistent edge break
(minor) along the length of the road with areas of vegetation growing through the shoulder.
Various sections have edge drop with longitudinal cracking. In the areas where it is getting
worse it has been patched with bitumen. There were a few potholes as a result of cracking
and shoving of the sealed pavement. This may have occurred as a result of prolonged dry
conditions.

At the southern end of this road, a section of approximately 700m in length starting from
850m from the southern intersection with Myall Downs road, has some delamination of the
bitumen seal from the subgrade. The delamination has created corrugations in the bitumen.
Historically, this has been an issue resulting from springs on this hill section which soak the
foundation of the road and make road construction difficult. The bitumen seal appears to hold
onto the subgrade, but corrugations are present. An extensive period of wet weather may
result in deterioration of this section of road as a result of isolated failures due to a soakage
of subgrade materials.

North Star Road
North Star Road is a bitumen sealed two-way road maintained by both the GSC and MPSC.
The road services the farming community and several other smaller arterial roads. The road
is trafficable in all weather conditions apart from times of extreme flood events. The section
to be potentially impacted by the quarry involves 23.2 kilometres in length (2.8 kilometres
within the MPSC and 20.4 kilometres within the GSC) with the following characteristics:
e The average road width is 6.0 metres with a minimum of 4.8 metres of sealed
pavement.
e Culvert width is generally >10 metres.
e There is no line marking.
e There are table drains either side.
e The road is generally raised above surrounding natural surface.
e North Star Road is considered to include Edward Street as it is known within North
Star village.
e Edward Street contains a school zone.
e North Star Road is part of a school bus route.
e ADT Data is available on this road which is summarised in Table 3.

| B Bore Road (SR9)

| B Bore Road is maintained by both the GSC and MPSC. It commences at the southern end of
North Star village. The first section of 1.49 kilometres is bitumen sealed. The remaining
section between Croppa Creek Road and the Newell Highway consists of a gravel road. The
section to be potentially impacted by the quarry involves 22.1 kilometres in length (3.1
kilometres within the MPSC and 19 kilometres within the GSC). This section of road would be
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utilised by quarry traffic as a haulage route to the Newell Highway. This section to be impacted
has the following characteristics:
e The average road width is 6.0 metres with a minimum of 4.8 metres of formed gravel
road.
e Gravel depth was visually assessed as variable
e Culvert width is generally >8.6 metres, with the narrowest culvert width (8.1 metres)
located at a drainage line approximately 1.7 kilometres west of the T-intersection with
Croppa Creek Road (GPS Zone 561J: E 243448, N 6798019).
e The road is relatively flat with several significant bends.
e Thereis no line marking.
e There are table drains either side.
e The road is generally raised above surrounding natural surface.
» | BBore Road is a B-double and Road Train (with conditions) approved route.
e | B Bore Road is part of a school bus route.
e ADT Data is available on this road which is summarised in Table 3.

At the time of the site inspection (October 2018), | B Bore Road was considered to be in
moderate condition with areas of rutting and corrugation more prevalent in corners and near
access points. The depth of gravel in some sections of this road is minimal. Such sections will
be prone to impact from heavy vehicles as the weight of the trucks is being supported by the
clay subgrade only. This road is considered a dry weather road only as a result of a lack of
gravel pavement in some of the western sections.

Buckie Road

The section of Buckie Road assessed by SMK Consultants is a bitumen sealed two-way road
maintained by the GSC between Croppa Creek village and Croppa-Moree Road. This section
of road would provide access to the railway. The road to the west connects Croppa Creek with
the Newell Highway. This western section is a gravel road only with some sections having a
relatively thin layer of gravel.

The bitumen sealed section of road is trafficable in all weather conditions apart from times of
extreme flood events. The section that may be used by quarry traffic is the section to the east
of Croppa Creek connecting Croppa Moree Road with the village. The potential haulage route
is contained within the GSC area and involves 2.0 kilometres in length with the following
characteristics:
e The average road width is 6.8 metres with a minimum of 5.4 metres of sealed
pavement.
e Culvert width is generally >14 metres, with the narrowest culvert width (12.2 metres)
located to the west of the Railway Crossing.
e The road is relatively flat and straight.
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e There is no line marking.

e There are table drains either side.

e Theroad is generally raised above surrounding natural surface.

e Buckie Road contains a school zone and is part of a school bus route.

e Buckie Road is a B-double and Road Train (with conditions) approved route.
e There were no available traffic counts for this road.

Bruxner Way
Bruxner Way is a bitumen sealed two-way road maintained by both the GSC and MPSC. The
road is trafficable in all weather conditions apart from times of extreme flood events. The
section to be potentially impacted by the quarry is contained within the MPSC area and
involves 9.7 kilometres in length with the following characteristics:
e The average road width is 7.8 metres with a minimum of 7.1 metres of sealed
pavement.
e Culvert width is generally >11.8 metres, with the narrowest culvert width (10.8
metres) located to the south of RA 21930.
e Theroad is relatively flat and straight.
e Thereis no line marking.
e There are table drains either side.
e Theroad is generally raised above surrounding natural surface.
e Bruxner Way is a B-double and Road Train (with conditions) approved route.
e ADT Data is available on this road between Boggabilla and Tucka Tucka Road which
recorded 190.57 ADT in 2013 with 12.3% heavy vehicles.
e These volumes are within the capacity of the existing >7 metres sealed pavement
width generally provided along Bruxner Way.

Bruxner Road is currently in moderate condition. The old bitumen sealed road has had a thin
layer of new sealed put on which is flaking off the old layer.

Tucka Tucka Road

Tucka Tucka Road is a bitumen sealed two-way road maintained by both the GSC and MPSC.
The section to be potentially impacted by the quarry is contained within the MPSC area and
involves 5.5 kilometres in length.

Tumba Road
Tumba Road is a single lane 4-metre-wide black dirt track controlled by the GSC. The section

to be potentially impacted by the quarry involves 4.4 kilometres in length. The road has been
formed with slight table drains above natural surface. There is a single culvert servicing a
drainage line located approximately 1.2 kilometres from the Croppa Creek Road intersection.
The culvert width is 12.1 metres.
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Boonery Park Road

Boonery Park Road involves two one-lane tracks maintained by the GSC. One trackis a formed
gravel road for all-weather use whilst the other is an unformed dirt track. The road services a
number of rural dwellings. The section to be potentially impacted by the quarry involves 3.7
kilometres in length with the following characteristics:

o Generally, a 3.4-metre-wide gravel road and a 3.8 metre wide dirt track.

e The gravel road is generally raised above the surrounding natural surface with table
drains.

e The gravel road is benefited by two single culverts. Culvert 1 (239109mE; 6783624mS)
was 10 metres wide; Culvert 2 (241633mE; 6783757mS) was 7.5 metres wide and
blocked.

e Thereis no line marking.

e There were no available traffic counts for this road.

The intersection between Croppa Creek Road and Boonery Park Road is located near a crest
with some visibility issues for traffic flow along Croppa Creek Road.

Crooble Road

Crooble Road is a gravel two-way road maintained by both the GSC and MPSC. The section to
be potentially impacted by the quarry is contained within the GSC area and involves 4.3
kilometres in length.

Newell Highway
The Newell Highway is a national highway (A39) with the following characteristics in the
vicinity of the development:
s Generally, a 10-metre-wide sealed pavement with 3.3 metre lanes, centre lines and
edgelines.
e The Newell Highway is a B-double and road train approved route in the section
between Moree and Narrabri.
e ADT Data is available on this road which is summarised in Section 2.6 and Table 3.

Summary

Potential haulage routes include sealed and unsealed roads considered in good to moderate
condition at the time of assessments. The identified roads were therefore considered suitable
for use by quarry traffic under the intended management proposals. Several matters of note
need to be considered for road use, mainly:

1. Floodways
Floodways by nature will have water over them at various times. Heavy vehicles crossing
floodways when under-water or when still wet will accelerate road wear. Haulage of
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materials from the quarry should cease during flood events. (Any flood would normally
cause a cessation of works)

2. Bitumen seal to access points and intersections

Most of the wear and tear to the edges of the road is at access points and intersections
to side roads and property access points. This is to be expected. This damage is mainly
associated with older access points. Some local maintenance schedule may be required
to improve these localised points.

3. Wet Weather

Many of the local road connections between the primary bitumen sealed roads and
highways are gravel roads only. Sections of gravel along these roads is considered thin
(<100mm) which is not ideal to support heavy traffic (grain trucks and quarry trucks). Wet
weather will require a modification of haul routes or stoppage of trucks over these lightly
gravelled roads to avoid significant damage, unless additional gravel is applied.

2.5 Current and proposed roadworks and traffic management works

The Newell Highway is currently undergoing upgrades in various sections from Narrabri
through to Goondiwindi. The project “Newell Highway Upgrade Mungle Back Creek to
Boggabilla” commenced in August 2018 and is expected to be completed by the end of 2021.
The Proponent intends to support this infrastructure project and additional Newell Highway
upgrades through the supply of materials from the proposed Quarry.

The Gwydir Shire Council are undertaking a causeway replacement at Postmans Gully along
the North Star Road commencing in August 2019 and expected to complete this by the end
of October 2018. Council is also undertaking road rehabilitation along a 2 kilometre section
of North Star Road scheduled for September/October.

The Moree Plains Shire Council have advised that construction works are scheduled from
October 2019 until February 2020 along the Croppa Moree Road. They have also applied a
speed restriction on a narrow section of road on the Bruxner Way. This will remain in force
until the section can be widened.

There are no other current or scheduled roadworks or traffic management works, apart from
routine maintenance, which will be affected by the development.

2.6 Traffic Volumes
Available traffic data for identified haulage roads are presented in Table 3. Data was provided
by the Gwydir Shire Council, Moree Plains Shire Council and Roads and Maritime Services.
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Road

Croppa Creek Road

| B Bore Road

North Star Road

Bruxner Way

Croppa Moree Road

Newell Highway

March 2011
Dec/lan 2017
July 2019
October 2014
March 2017
September 2011
June/July 2013
March 2014
March 2017
July 2019
June/luly 2013
July 2019
September 2014
March/April 2015
March/April 2017
July 2019
2015
2016
2017
2018
2019

Note: Heavy Vehicles = Class 3 and above.

Table 3: Available Traffic Data for Key Haulage Roads
Date of Observation Average Daily Traffic (ADT) Heavy Vehicles

143
138.0
161
32
18
330
788.43
240
297
159
150.57
194
153
142.86
106
158
3,911
3,858
4,051
3,852
3,825

29.5 (20%)
28 (20.3%)
50 (31%)
6.39 (19.9%)
2.43 (13.5%)
51.45 (15.6%)
644.54 (82%)
49.3 (20.5%)
55.69 (18.8%)
27 (17%)
23.49 (12%)
31.04 (16%)
23.9 (15.6%)
37.14 (26%)
21.10 (19.9%)
31.6 (20%)
1,329.74 (34%)
1,234.56 (32%)
1,336.83 (33%)
1,271.16 (33%)
1,185.75 (31%)

No data was available for Crobble Road, Buckie Road, Tucka Tucka Road, Tumba Road or

Boonery Park Road.

Annual Average Daily Traffic (AADT) is available for the Newell Highway (Site: T0146). The
counter recorded 3,911 AADT (34% heavy vehicles) in 2015, 3,858 AADT (32% heavy vehicles)
in 2016, 4,051 AADT (33% heavy vehicles) in 2017, 3,852 AADT (33% heavy vehicles) in 2018
and 3,825 AADT (31%) to date in 2019. This information is presented in Figure 8.
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T0146 - Newell Highway
Average Daily Traffic for All Days
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Figure 8: Annual Average Daily Traffic Distribution of the Newell Highway, Boggabilla.
Source: RMS Traffic Volume Viewer (Site: T0146).

Hourly traffic flow data is also available for the Newell Highway (Site: T0146) as shown in
Figure 9. The data shows that the traffic distribution is reasonably even throughout the day.
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T0146 - Newell Highway
Daily Profile for 26/05/2015 - 28/06/2019 | All Days | 00 00 - 24 00 | All Vehicles | Both Directions
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Figure 9: Hourly Average Traffic Distribution of the Newell Highway, Boggabilla.
Source: RMS Traffic Volume Viewer.

2.7 Traffic Safety

The NSW Centre for Road Safety provides crash statistics for all reportable accidents to occur
within both the Gwydir Shire and Moree Plains Shire areas from 2013-2017. Mapping of
reportable accidents is presented in Figure 10. Figure 10 indicates that a low number of traffic
incidents occur on rural roads in the vicinity of the development site. This is likely to be a
result of low traffic density of these roads. By contrast, roads with higher traffic densities
(such as the Newell Highway) experienced a greater number of collisions during this time
period.

From 2013 to 2017, one (1) minor reportable incident occurred on Croppa Creek Road. No
other reportable incidents occurred on any rural roads in close proximity to the development
site. Given the lack of traffic incidents within the region, it is unlikely that any particular
section of roads in the vicinity of the Pearlman Quarry presents a traffic hazard.

The Newell Highway is expected to be utilised as a transport route for the proposed Quarry
in supplying materials to the Newell Highway Project. A number of incidents occurred on this
section of the Newell Highway from 2013 to 2017. These incidents occurred at different
locations along the highway, it appears that no particular locations along the highway present
a hazard to road safety.
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Figure 10: Reportable Crash Statistics, 2013-2017

2.8 Proposed Developments in the Vicinity

The GSC and MPSC were contacted via email on the 26™ of July 2019 with a request for any
proposed traffic generating developments within the vicinity of the Quarry. Moree Plains
Shire Council advised that there were no known development proposals. The Gwydir Shire
Council advised that the Myola Feedlot, located approximately 9 kilometres south of the
proposed development site along Croppa Creek Road has recently been approved to expand
from the existing 20,000 head capacity to 35,000 head. This would include an increase in
heavy vehicle traffic movements once the expansion is completed. There are some other
existing feedlots and small quarries located in the wider area, however the heavy vehicle
traffic associated with these developments is considered to have been included within the

existing traffic data.
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3 Traffic Generation and Distribution

The proposal involves the development of a hard rock quarry with a production capacity of
490,000 tonne/year. To establish the impact of the development on the adjacent road
network and assess the need for improvements to accommodate traffic generated based on
the proposed Pearlman Quarry, traffic generation as a result of the proposed development
have been determined.

The components of traffic generation for the proposed development are:
e Staff trips
o Visitor trips
e Haulage of equipment
e Haulage of quarry materials

3.1 Light Vehicle Movements

Due to its remoteness; very few visitors are expected to the site, assumed to be on average
one per week, and generally none in peak hours. Visitors are generally expected to travel to
the site with a 50/50 split between north and south along the Croppa Creek Road. The site
will have 5-6 full time equivalent (FTE) staff and will therefore utilise 2 light vehicles per day.

3.2 Heavy Vehicle Movements

The proposed development seeks to develop a 490,000 tonne/year hard-rock quarry to
support the construction of large infrastructure projects in the local area. The traffic
generated by the development will include heavy-vehicle traffic carrying materials, and light
vehicles transporting employees, visitors and service personnel.

Road traffic would be considered to distribute evenly north and south from the existing
Quarry access on Croppa Creek Road and further distribute evenly among the various
potential haulage routes.

The following assumptions have therefore been made with regard to traffic calculations:

e 490,000 tonne {100%) will be hauled utilising the road network.

e Haulage vehicles will typically be truck & dog configurations.

e The General Mass Limit (GML) is 55.95 tonnes for truck & dog configurations. A 38-
tonne haulage capacity per trip has been assumed.

e Hours of operation for loading of trucks to haul material are 6.00am to 6.00pm.
However, given loading times it is assumed that trucks will only be operational for 11
hours a day.

o There will be 50 working weeks/year.

e There will be 5.5 working day/week.

e Movementis one-way (i.e. a truck entering and leaving is considered two movements).
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Table 4 outlines the anticipated numbers of truck movements that are predicted to be
generated by the proposed development.

Table 4: Inland Railway - Heavy Vehicle Movements (Peak)
Traffic Calculations

N - 49_0,TOOTo;r;es/yea;
Tonnes Processed 9,800 tonnes/week

1,782 tonnes/day

12,895 trucks/year
Trucks 258 trucks/week
47 trucks/day

25,790 truck movements/year
Truck Movements 516 truck movements/week
94 truck movements/day

Note: These figures have been rounded up to the nearest whole number. These calculations do not include the
use of Double Road Trains — Prime Mover Hauling Unit’s. These vehicles may be used on occasion and would
reduce the number of truck movements calculated above.

When operating at peak capacity, the Quarry is predicted to produce a maximum average
traffic volume of 9 truck movements every hour during operating hours. Actual traffic
generation is likely to be less than this.
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4 Traffic Management

Quarry Solutions recognises the need for safe, responsible and efficient transport of quarry
materials in the interest of public benefit and safety. To ensure the quarry is managed in
accordance with best practices, all staff and drivers must adhere to the Traffic Management
Plan and Drivers Code of Conduct, provided as Appendix 2. These documents have been
adopted by Quarry Solutions for other existing operations in the region.

One of the primary management tools to be implemented at the Pearlman Quarry is the
installation of GPS monitoring devices on haulage trucks managed by Quarry Solutions. Each
GPS monitoring unit is installed on the truck. A GPS ‘fob’ or ‘key’ is assigned to an individual
driver as per the Driver Induction Procedure. The driver logs on to the GPS monitoring unit on
the truck prior to commencing each shift. The GPS monitoring unit tracks the vehicle location,
speed, exceedance of speed limits and harsh vehicle movement and braking as well as
mapping the location of any potential incident or infringement to assist in future
investigations. In the event of an incident or infringement (e.g. exceedance of speed limit)
alerts are sent immediately by email and ‘phone app’ to the Quarry Manager, Operations
Manager, Transport Manager and General Manager. All alerts provide detailed information
including, date, time, nature of the infringement, driver name, truck registration and type and
the location of the event.

The key safety benefits as a result of the GPS monitoring system include the ability to:

e Track the location of individual trucks;

e Monitor speed;

o Manage fatigue of the driver;

e Link the driver to the truck on any given day;

e Link the truck in relation to school buses either travelling in the same or opposite
direction to the truck; and

o (Optional subject to bus driver agreements) Provide truck drivers with an alarm
when school buses are travelling towards the truck (The purpose of this is that the
trucks are notified of school bus locations as they approach a truck or the bus
stops, allowing truck drivers to maximise safety options when school buses are
operating on haul routes.)

4.1 Public Transport

4.1.1 School Bus Routes and Bus Stop Locations
School Bus routes from Croppa Creek Public School (CCPS) and North Star Public School (NSPS)

travel along Croppa Creek Road, Croppa Moree Road, North Star Road and | B Bore Road.
Under the current bus routes, the CCPS bus travels as far north as the intersection between
Croppa Creek Road and Baroma Downs Road, and as far south as the intersection between
Croppa Moree Road and the County Boundary Road. The NSPS route currently reaches as far
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south as Bonny Ridge, as far north as Scotts Road off the North Star Road and as far west as
Nullin Nulla along | B Bore Road. Under the current bus routes, no school buses pass the
proposed access to the Pearlman Quarry.

School buses are on the road shortly before and after school hours, Monday to Friday during
the school term. To ensure limited disruption to school buses within the vicinity of the
development, Quarry Solutions will offer to install GPS monitoring units on all local school
buses using the haulage route where permission is provided. Each GPS monitoring unit fitted
to a school bus enables tracking and interaction with the GPS monitoring unit in each truck.
The GPS monitoring system is configured to send an alert to a truck driver traveling in the
same direction as a school bus when the truck comes within 500 metres of the school bus.
The alert is in the form of a beep audible only to the truck driver and not the school bus driver.
Being alerted of the nearby school bus the truck driver is to reduce speed and be alert and
maintain a minimum 50-metre separation distance to the school bus. If the 50-metre
separation distance is encroached an alert is generated, and the infringement will be
investigated. If the school bus stops the truck is also to stop and not pass the school bus. If
the truck does pass the school bus an alert is generated, and the infringement will be
investigated. The GPS tracking system is intelligent and alerts a truck traveling in the opposite
direction of a school bus when it is approaching the school bus, but the alert will not be
triggered when the truck passes the school bus in the opposite direction.

This means that each and every school bus stop on the haulage route does not need to be
mapped as the GPS monitoring system provides ‘live’ data on the whereabouts of each school
bus and truck.

The school zones will also be included within the GPS monitoring system to monitor the trucks
speed as they pass through the school zones. Figures 11 and 12 below indicate the school
zones within Croppa Creek and North Star area that would be designated as part of the
geofence.
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Figure 11: Croppa Creek School Zone
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Figure 12: North Star School Zone
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5 Impact on Road Network

5.1 Impact on Traffic Volumes

The Pearlman Quarry is located in a rural region, in which high traffic volumes and traffic
congestion are not significant issues throughout the majority of the year. Peak traffic volumes
on the road network are typically experienced in association with periods of harvest.

5.2 Impacts on Road Condition

The potential haulage route includes sealed and unsealed roads considered in good to
moderate condition with minor pavement damage, considered suitable to support the
existing and predicted heavy vehicle traffic. These roads pass through rural areas, and do not
have high crash frequencies. Therefore, the potential for adverse safety impacts as a result of
road condition is minimal.

It should be noted that the weather can significantly affect road conditions on unsealed roads
and as such it would be recommended that in such conditions the use of non-sealed roads be
avoided if possible.

Council Engineers have recommended that trucks using narrower unsealed roads, use some
discretion in their travel path. Trucks that continually “tram-line” along the centre of the road
will cause more significant damage than if the trucks can vary their path from the road centre
line where possible. Trucks continually “tram-lining” the centre of the road will compact two
wheel tracks in softer sections of the road and road deterioration will occur. This is to be
avoided where possible.

The development is subject to both the Gwydir Shire Council “Section 94 Development
Contribution Plan No.1 — Traffic Generating Development” (April 2011) (DCP) and the Moree
Plains Shire Council “Section 94 Development Contribution Plan — Traffic Generating
Development” (April 2016). The contribution plans allow the Councils to levy contributions
from traffic generating developments under Section 7.11 (previously Section 94) of the
Environmental Planning and Assessment Act 1979. These contributions are typically utilised
to cover the costs of maintenance, repair and reconstruction of roads as a result of damage
caused by heavy vehicles generated by the development.

Quarry Solutions met with John Coulton (Mayor) and Alex Eddy (Manager Engineering
Services) from the Gwydir Shire Council on the 10™ of july, 2019 to discuss the contribution
fee as outlined below in Section 5.6. Lila Fisher (Projects and Development Manager) from
the Moree Plains Shire Council was advised of the proposed contribution rate on the 22" of
August, 2019.

SMK Page |35

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

The payment of contribution fees is therefore considered sufficient to compensate the
Councils for any impacts on existing road condition as a result of the proposed development.

5.3 Impact on Traffic Safety

The existing site access has appropriate sight distances and has been designed to
accommodate for heavy vehicle traffic. The site access therefore does not pose a traffic
hazard to Croppa Creek Road as a result of poor visibility or poor road quality. No significant
safety concerns are known to occur with regards to Croppa Creek Road or surrounding rural
roads servicing the development site.

The purpose of the development is to provide materials for various infrastructure projects
aimed at reducing heavy vehicle traffic and improving the safety and efficiency of existing
road infrastructure.

5.4 Impact on Traffic Noise and Dust Production

The proposed development will result in a net increase in traffic volumes on the public road
network. Therefore, the development will increase traffic noise and dust production
throughout the local road network.

The closest residences to the haulage route have been identified in Table 5, as well as the
potential amenity impacts.

Table 5: Residents located along the designated haulage route

i 1
Address pistariceto Sl Potential issue
road Unsealed
”V\/_ehrc‘hiII}E):‘:\r"_S;S IB Bore'- — ) -
Road, North Star >400m Sesien
751 IB Bore Road, North ~400m Unsealed
Star
1069 IB Bore Road, North ~400m Unsealed
Star
1863 IB Bore Road, North ~400m Sealed
Star
2279 IB Bore Road, Nurth <400m Sesled
Star
2107 Croppa Creek Road, ~400m Sealed
North Star
>400m from
[
Croppa Creek, Sealed
1835 Croppa Creek Road, <100m to the
North Star private portion Dust if private road used.
Unsealed

of Bushes Otherwise no concerns.
Access Road
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Address

1176 Oaklands Road, North
Star

141 Boonery Park Road,
North Star

781 Croppa Creek Road,
North Star

Feedlot on Croppa Creek,
Road
Tumba Road

367 Croppa Creek Road,
North Star

195 Croppa Creek Road,
North Star

4011 Croppa Moree Road,
Croppa Creek

Buckie Road, Croppa Creek
(1 house with silos north of
the road)

“Yunburra” 286 Croppa

Moree Road, Moree

“Wallam” 283 Croppa
Moree Road, Moree

“Yambin” 622 Croppa
Moree Road, Moree

“North Yambin” 793 Croppa
Moree Road, Moree

Distance to
road

>400m from
Bushes Access
Road
<100m to
Boonery Park
Road
>400m from
Croppa Creek
Road
<400m from
Croppa Creek
Road
>400m from
Croppa Creek
Road
No residents
>400m from
Croppa Creek
Road
>400m from
Croppa Creek
Road
>400m from
Plevna Road
<100m from
Croppa Moree
Road

<400m from
Buckie Road

>400m from
Croppa Moree
Road
<400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road

Sealed /

Potential is
Unsealed sug

Unsealed

Dust if Boonery Park Road used.

Unsealed .
Otherwise no concerns.

Sealed

Sealed

Sealed

Unsealed

Sealed

Sealed

Unsealed

Noise if road haulage goes south

I
Sealed to Croppa Creek.

Sealed

Sealed

Noise if road haulage extends

led
Seaie along Croppa Moree Road.

Sealed

Sealed

SMK

CONSULTANTS

Page |37




Peariman Quarry

Traffic Impact Assessment 19-172

Address

“Tantaranna” 994 Croppa
Moree Road, Moree

“Qodnadatta” 1263 Croppa
Moree Road, Moree

“Kirkland” 1651 Croppa
Moree Road, Moree

“Warayama” 1792 Croppa
Moree Road, Moree

“Kintyre” Croppa Moree
Road, Moree

“Glenelg” Croppa Moree
Road, Moree

“Elgin” 2032 Croppa Moree
Road, Moree

“Bonnie Downs” 161
Strangford Road, Moree

Residents and Businesses in
North Star Town

7056 North Star Road North
Star

7114 North Star Road North
Star

7409 North Star Road North
Star

21930 Bruxner Way
Boggabilla

3954 Tucka Tucka Road
Boggabilla

‘Assumptions:

Distance to
road

>400m from
Croppa Moree
Road
<400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
>400m from
Croppa Moree
Road
<100m from
North Star
Road
<400m from
North Star
Road
<100m from
North Star
Road
<400m from
North Star
Road
<400m from
highway
<400m from
road

Sealed /
Unsealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

Sealed

House >400m from sealed road are not a concern for noise and dust.
House <400m from unsealed road may have a concern about dust.
House <100m from sealed road may have a concern about noise.

House <100m from unsealed road may have concern about noise and dust.

Potential issue

Noise if road haulage extends
along Croppa Moree Road.

Noise if road haulage goes

through North Star.

Noise if road haulage goes north

to Bruxner Highway.

SMK

CONSULTANTS

Paze |38




Pearlman Quarry Traffic Impact Assessment 19-172

Quarry Solutions have advised that they will contact the residences of the above-mentioned
rural dwellings prior to operation to discuss acceptable mitigation measures and resolve
concerns related to noise and dust impacts. Quarry Solutions include the implementation of
dust and noise mitigation measures in accordance with the Environmental Management Plan.
Dust management measures in all trafficable areas on site will include:

e Enforce a maximum speed of 40 km/hr on internal roads.

o Keep trafficable areas as clean as possible.

e Maintain road surfaces in good condition.

e Use water sprays on trafficable areas (approx. rate 2L/m?/hr).

When transporting materials, the following dust management measures will be implemented:
e Ensure loads are appropriately contained and covered prior to leaving the site.
e Clear spillages from side rails, tailgates and draw bars of trucks (following loading and
tipping).
e Securely fix tailgates of all material transport vehicles prior to loading to prevent
material.

Dust is not considered to be an issue on the bitumen sealed roads. Gravel and dirt roads are
expected to generate dust for a brief period after each heavy vehicle.

When transporting materials, the following noise management measures will be
implemented:

e Heavy vehicle traffic being limited to the hours of 6am-6pm in accordance with the
conditions of consent.

e Enforce a maximum speed of 40 km/hr on internal roads.

e Operate well-maintained plant, vehicles and equipment, and ensure all plant, vehicles
and equipment are serviced in accordance with, or more frequently than,
manufacturers’ specifications.

e Avoid unnecessary revving of engines.

e Ensure that any extraneous noises are rectified.

¢ Avoid the use of compression braking on product delivery trucks in residential areas.

e The Quarry operator is able to monitor truck driver behaviour through the GPS
monitoring system.

Provided the Operator manages dust and noise effectively and addresses the concerns of
sensitive rural receptors the potential for heavy vehicle traffic to adversely impact the
amenity of rural areas within the vicinity of the freight routes to be utilised by the Pearlman
Quarry is considered minimal.
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5.5 Cumulative Impacts with Neighbouring Developments

Potential cumulative impacts are those which are generated by the combined impacts on the
local environment as a consequence of the project together with other developments of a
similar nature. In this instance, the assessment of cumulative impacts considers the impacts
of existing and proposed extractive industry development in the local area.

There is an existing approved large-scale quarry located on the same property known as the
“Tikitere Quarry’. The Tikitere Quarry is a 500,000-tonne hard rock quarry with a similar
quality of aggregate and the same haul roads as the proposed Pearlman Quarry. The Tikitere
Quarry is also operated by Quarry Solutions and has approval to operate until the 4t of March
2024. However, the available resource is expected to be exhausted within 3 years. If the
Pearlman quarry receives approval, it will be operated in conjunction with the Tikitere Quarry
by the Proponent. This period of overlap is considered to be a maximum of 2 years within the
10 year horizon of the quarry operations.

No other quarry sites or development have been identified by Council or others.

The worst-case scenario identified, in regard to cumulative traffic impacts, would be likely to
occur where both quarries are operating at full capacity, thus generating maximum daily truck
traffic.

The cumulative operational traffic volumes have therefore been based on the worst-case
scenario of simultaneous operation. The proposed traffic volumes for full operation of both
the Pearlman Quarry and Tikitere Quarry traffic has been included in Table 6. These
assumptions are based on the proposed annual limit for the Pearlman Quarry and the existing
annual limit for the Tikitere Quarry, and that both quarries would utilise similar truck units for
haulage of materials:

e 990,000 tonne/year of material will be hauled utilising the road network.

e Haulage vehicles will typically be truck & dog configurations.

e The General Mass Limit (GML) is 55.95 tonnes for truck & dog configurations. A 38-
tonne haulage capacity per trip has been assumed.

e Hours of operation for loading of trucks to haul material are 6.00am to 6.00pm.
However, given loading times it is assumed that trucks will only be operational for 11
hours a day.

e There will be 6 working days/week.

e There will be 50 working weeks/year.

e Movement is one-way (i.e. a truck entering and leaving is considered two
movements).
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Table 6: Combined Average Heavy Vehicle Movements from the Pearlman Quarry and
Tikitere Quarry
Traffic Calculations

990,000 tonnes/year

Tonnes Processed 19,800 tonnes/week
3,300 tonnes/day
26,053 trucks/year
Trucks 522 trucks/week
87 trucks/day

52,106 truck movements/year
Truck Movements 1,044 truck movements/week
174 truck movements/day

Note: These figures have been rounded up to the nearest whole number. These calculations do not include the
use of Double Road Trains — Prime Mover Hauling Unit’s. These vehicles may be used on occasion and would
reduce the number of truck movements calculated above.

In the event the two Quarries are operational, they are predicted to produce a combined
average traffic volume of 16 truck movements every hour during operating hours. However,
exact truck numbers vary throughout the day and may be higher during peak times.

The net result of both quarries operating at the same time will be an increase in the frequency
of trucks meeting each other while travelling in different directions along the potential
haulage route and Croppa Creek Road. The issue of damage to the edge of the bitumen and
the road shoulder would be exacerbated over a shorter period of time. However, attempts
will be made to coordinate the even distribution of trucks dispatched from each quarry to
prevent additional loading to the softer parts of the road when passing is required.

Truck frequency is expected to be restricted during parts of the day with schoo! attendance
and movement of the school bus to and from Croppa Creek and North Star.

Itis also expected the cumulative traffic impact of both quarries will be more profound during
harvest periods, as the region relies heavily on agriculture. However, baseline traffic data for
the area, as provided by the Gwydir Shire Council and Moree Plains Shire Council, does not
appear to account for harvest periods so exact numbers of trucks during this time is unknown.

Both Quarries would be operated by Quarry Solutions and as such the truck drivers would be
engaged in active communication whilst operational to coordinate the even distribution of
trucks and ensure that the transport of materials occurs both safely and efficiently.
Requirements for active communication between truck drivers should be included in the
Driver Code of Conduct and/or Traffic Management Plan for both Quarries.
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No existing significant safety concerns are known to occur for surrounding rural roads
servicing the area.

5.6 Calculation of Expected Development Contribution Rate
The method of calculating contribution rates is typically based on the reconstruction costs,

average road maintenance costs and the length of road likely to be used by vehicles
associated with the development. The impact is based on the Equivalent Standard Axle (ESA)
loading on the road per vehicle as a proportion of the total loadings on the road. This is then
converted to a total cost per tonne (1,000 kilograms) per kilometre. The designated haulage
route typically forms the length of road upon which the contribution will be levied. Where
the designated haulage route involves the use of more than one road then each road should
be treated separately in terms of the road maintenance contribution. Therefore, the total
contribution payable for the development would be the sum of all the calculated contribution
rates for all the individual roads on the designated haulage route/s.

Given the Proponent intends to supply to various markets the exact haulage route cannot be
determined at this time. This makes it difficult to calculate the appropriate contribution rate
using the methods included in the Gwydir and Moree Plains Shires Guidelines. For the ease
of administration for both the Operator and Council, Quarry Solutions would like to propose
the following contribution rates:

e Gwydir Shire Council — 80c/tonne

e Moree Plains Shire Council — 50¢c/tonne

This contribution rate would be payable on every tonne out the gate regardless of the trip
length or road type.

It is considered that the proposed tonnage rate is higher than with similar developments in
the region and significantly exceeds the minimum required contribution fees in accordance
with Council’s DCP — Traffic Generating Developments.

it should also be noted that transparency of outgoing materials and haulage routes can be
maintained utilising the Quarry Solutions GPS monitoring system to ensure the estimated
contribution rate is consistent with actual usage.
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6 Conclusion and Recommendations

SMK Consultants were commissioned by Quarry Solutions Pty Ltd to prepare a Traffic Impact
Assessment in support of a development application for the proposed “Pearlman Quarry”, a
490,000 tonne/year hard rock quarry to be located on the property of Tikitere. This Traffic
Impact Assessment has considered the potential impacts of the proposed Pearlman Quarry
upon traffic on site and within the wider region.

The existing site access and internal roads within Tikitere are considered suitable for both
truck and dog combinations and road trains to support the construction and operational
traffic associated with the proposed development. Any new internal roads to be constructed
in association with the proposed development should be constructed in accordance with
relevant standards to ensure that the site will be operated and maintained at a high standard.

It has been concluded that the proposed development would result in a net increase in traffic
generation from the subject site, but that this traffic increase would not significantly impact
upon road safety or general amenity within the region if the intended mitigation measures
are adopted. Road condition of designated routes to be utilised by the Operator will be
reviewed during haulage campaigns. The intention of road use contributions made under
Section 94 Development Contributions Plan will be utilised by Councils to repair damage and
maintain roads that are impacted by the development proposal. The proposed contribution
to the Gwydir Shire Council is estimated to be $392,000 for the total production of 490,000
tonnes per annum,

Quarry Solutions has indicated that they will commit to:
" e Paying all heavy haulage contribution fees within 30 days from the end of the month.
e Continued liaison with the community along the haulage route.
e Fitting GPS tracking devices in all heavy vehicles operated by the Quarry.
e They would also recommend GPS tracking be fitted in all heavy vehicles associated
with traffic generating developments.
e Comply with all the conditions of approval as issued by Gwydir Shire Council.

Overall, the impact of the proposed development upon the road network is considered to be
manageable if the intended management and mitigation protocols are adopted. The traffic
potential additional truck movements will result in increases in road use and the presence of
trucks on the road, however, the provisions of Section 94 contributions aim to ensure that
the local road network is maintained if contributions are utilised for road maintenance works.
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7 Limitations
This Traffic Impact Assessment (“report”):
e Has been prepared by SMK Consultants Pty Ltd {“SMK Consultants”) for Quarry Solutions Pty Ltd
(“Quarry Solutions”);
e Should be read in full, and no summary, conclusion or other section of the report may be used or relied
on in isolation or taken as representative of the report as a whole;
e May be provided to other third parties but such third parties’ use of or reliance on the report is at their
sole risk; and
o May only be used for the purpose as stated in Section 1.1 of the report (and must not be used for any
other purpose).

SMK Consultants and its employees otherwise expressly disclaim responsibility to any person other than Quarry
Solutions arising from or in connection with this report.

No representation or warranty, express or implied is made as to the relevance, accuracy, completeness or fitness
for purpose of this document in respect of any particular user’s circumstances. Users of this document should
satisfy themselves concerning its application to and where necessary seek expert advice in respect of their
situation.

The services undertaken by SMK Consultants in conjunction with preparing this report:
e Were limited to those specifically detailed in Section 1.3 of this report; and
e Were undertaken in accordance with current professional practices and by reference to relevant
environmental regulatory authority and industry standards, guidelines and assessment criteria in
existence as at the date of this report.

The opinions, conclusions and any recommendations included in this report are based on assumptions made by
SMK Consultants when undertaking the services mentioned above and preparing the report as specified
throughout this report. SMK Consultants expressly disclaims responsibility for any error in, or omission from, the
report arising from or in connection with any of the assumptions being incorrect.

Subject to the paragraphs in this section of the report, the opinions, conclusions and any recommendations in
this report are based on conditions encountered and information reviewed at the time of preparation of this
report and are relevant until such as the site conditions or relevant legislation changes, at which time, SMK
Consultants expressly disclaims responsibility for any error in, or omission from, this report arising from or in
connection with those opinions, conclusions and recommendations.

SMK Consultants has prepared this report on the basis of information provided by Quarry Solutions, Gwydir
Shire Council, Moree Plains Shire Council and Roads and Maritime Services among others, which SMK
Consultants has not independently verified or checked (“unverified information”) beyond the agreed scope of
work. SMK Consultants expressly disclaims responsibility in connection with the unverified information,
including (but not limited to) errors in, or omissions from, the report, which were caused or contributed to by
errors in, or omissions from, the unverified information.

Inspections undertaken in respect of this report are limited to visual inspections only and are constrained by the
particular site conditions, such as site access or vegetation. The results of the road condition assessment are.
limited to the date of the site inspection. The suitability of the roads for purpose should be determined by Quarry
Solutions prior to each trip.
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Appendix 1 — Site Plans
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Appendix 2 — Traffic Management Plan
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1.0 INTRODUCTION

The Pearlman Quarry is located at 1135 Croppa Creek Road, North Star being described as Lot 5 & 17 DP755984. Quarry
Solutions Pty Ltd (Quarry Solutions) recognises the need for safe, responsible and efficient transport of quarry materials in
the interest of public benefit and safety. Quarry Solutions have prepared this Traffic Management Plan {TMP) in accordance
with the development consent (DC) issued by Gwydir Shire Council for the Pearlman Quarry. The TMP supports and forms
part of the Environmental Management Plan (EMP) for the Peariman Quarry. The TMP is required in accordance with the
following conditions of development consent:

Traffic Management Plan and Driver Code of Practice

Prior to commencement of quarry operations, the applicant shall submit a Traffic Management Plan and Truck Driver Code
of Practice for assessment and approval by Council. The plan shall document:

a. The road maintenance program; and

b. Surrounding environment, existing conditions and road safety;

¢.  Existing private property driveways and farm access points;

d. Dust suppression methods including water supply management, monitoring, reporting, source, licencing and
drought;

e.  Noise suppression methods including monitoring and reporting;

f. Road inspection activities to be implemented for the life of the quarry;

g.  Approved haulage routes highlighting specific locations for consideration such as school zones, school bus routes,

residential areas or potential risk locations (including map);
h. Induction process for staff and sub-contractors outlining clear expectation and consequences for any breach of the
code,
i Instruction on all operational and safety requirements related to the quarry operations.

The quarry is to operate in accordance with the approved Traffic Management Plan and Truck Driver Code of Practice.

Itis also understood that the development consent prohibits haulage of material on the Local or State road network without
amendment to the conditions of consent and approval of a Traffic Impact Assessment and resolution of relevant heavy
haulage contributions to Local or State road authorities.

2.0 SITE DESCRIPTION

The Pearlman Quarry is located at 1135 Croppa Creek Road North Star, which is located approximately 10 kilometres south
of North Star and 12 Kilometres north of Croppa Creek. The property “Tikitere” is owned by Alan Trevor Pearlman (the
applicant), encompasses an area of 1698.5 hectares and consists of Lot 5 and 17 in DP 755984. The Pearlman Quarry is
situated on Lot 5 DP 755984 (1266Ha). The property of “Tikitere" is bordered by Tackinbri Creek in the south, the Croppa
Creek Road to the east, Bushes Access Rd to the north and the property “Strathaine” on the western side. The property
holding is currently occupied by a homestead, various agricultural buildings, internal farm roads and irrigation infrastructure.
The property is predominantly cleared of vegetation to allow for cropping, however areas of remnant vegetation remain along
low ridge lines, fence lines, riparian areas and volcanic protrusions. The Pearlman Quarry has access to the Croppa Creek
Road, a sealed public road, which runs along the eastern boundary of the property and is approximately 2.2 kilometres from
the Primary Quarry site.

The offsite haulage route includes the use of Croppa Creek Rd, | B Bore Road and the Newell Highway. Along this route
there are a number of farm access points included in the following locations;

e Croppa Creek Rd — 5 farm access points.
e | B Bore Rd - 22 farm access points.

Al drivers will be provided with a map showing these locations during site onboarding. Due care will be taken by the haulage
drivers when approaching these areas. Any near misses or safety concerns will be reported, investigated and corrective
actions implemented as necessary (refer to Sections 7 and 8).
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3.0 APPROVED HAULAGE ROUTE

Once the haulage routes for the quarry are approved the subsequent haulage plans will be appended to this documnent.
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4.0 TRAFFIC MANAGEMENT MEASURES

The following traffic management measures will be implemented for on-site haulage:

1.
2.
3.

Dust suppression on site will be in accordance with the Peariman Quarry EMP.
An incident/complaints register will be maintained in accordance with the Peariman Quarry EMP.
All drivers will be required to comply with the legislated road rules, including driver fatigue requirements and separation
distances to other vehicles. Weighbridge records will keep accurate records of the amount of quarry materials
transported by each vehicle. The weighbridge management software will be configured in a manner which will not
issue a ‘docket' to a driver if the vehicle weight exceeds the limits prescribed by the Heavy Vehicle (Mass, Dimension
and Loading) National Regulation 2013. Haulage of quarry materials from the site will be limited to the approved hours
of operation under the development consent. The weighbridge management software will be configured in a manner
which will not issue a ‘docket’ to a driver outside of the approved hours of operation.
Al drivers will be required to sign on to the Electronic Daily Prestart Management System at the weighbridge each
morning or on first entry into the site.
In accordance with the development consent, all laden trucks operating on, entering and leaving the site are to have
their loads covered and be cleaned of materials that may fall on the road.
Implement a Driver Induction Procedure (refer Attachment 1 - Driver Induction Procedure), which is summarised
as follows:
Prior to commencing work a Driver will be subject fo the Quarry Solutions Driver Induction through the ‘Checklist of Cartage Subcontractor
Documentation’ Form. ltem D3 of the Checkiist requires the Quarry Solutions site induction to occur. The Quarry Manager will be
responsible for the site induction and will inform the Driver of the following details:

e The approved transport route for the quarry (if applicable)
The approved hours of operation of the quarry
The Community Engagement, Complaints and Incidents Procedure of the Environmental Management Plan
The procedures for interaction with school buses and the GPS monitoring system
The terms of the Driver Code of Condlct
The ‘two strikes and you're out’ policy regarding the Driver Code of Conduct
The Driver Code of Conduct will be enforced through random inspections prior to issuing a ‘docket’ from the weighbridge or
through review in response to a complaint; and

o Occupational, Health and Safety briefing information for the site
Implement and enforce compliance with a Driver Code of Conduct (Attachment 2 - Driver Code of Conduct).
Compliance with the Driver Code of Conduct will be enforced by a ‘Two strikes and you're out policy administered by
the Quarry Manager and reviewed by the General Manager in accordance with the Community Engagement and
Complaints Procedure outlined in the Environmental Management Plan.
Installation of GPS monitoring devices on haulage trucks managed by Quarry Solutions (refer Attachment 3 ~ Quarry
Solutions IVMS GPS Release Form). Each GPS monitoring unit is installed on the truck. A GPS ‘fob’ or ‘key' is
assigned to an individual driver as per the Driver Induction Procedure. The driver logs on to the GPS monitoring unit
on the truck prior to commencing each shift. The GPS monitoring unit tracks the vehicle location, speed, exceedance
of speed limits and harsh vehicle movement and braking as well as mapping the location of any potential incident or
infringement to assist in future investigations. In the event of an incident or infringement (e.g. exceedance of speed
limit) alerts are sent immediately by email and ‘phone app' to the Quarry Manager, Operations Manager, Transport
Manager and General Manager. All alerts provide detailed information including, date, time, nature of the infringement,
driver name, truck registration and type and the location of the event.

The following additional traffic management measures will be implemented for external haulage if approved by Council:

9.
10.

1.

All drivers must use the approved haulage route.

Installation of the GPS monitoring unit on all local school buses using the haulage route where permission is provided.
Each GPS monitoring unit fitted to a school bus enables tracking and interaction with the GPS monitoring unit in each
truck. The GPS monitoring system is configured to send an alert to a truck driver traveling in the same direction as a
school bus when the truck comes within 500m of the school bus. The alert is in the form of a beep audible only to the
truck driver and not the school bus driver. Being alerted of the nearby school bus the truck driver is to reduce speed
and be alert and maintain a minimum 50m separation distance to the school bus. If the 50m separation distance is
encroached an alert is generated and the infringement will be investigated. If the school bus stops the truck is also to
stop and not pass the school bus. If the truck does pass the school bus an alert is generated and the infringement will
be investigated. The GPS tracking system is intelligent and alerts a truck traveling in the opposite direction of a school
bus when it is approaching the school bus, but the alert will not be triggered when the truck passes the school bus in
the opposite direction.

All heavy vehicles travelling to and from the quarry are to be driven at no more than 80km / Hr during school times.
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12.  Aheavy vehicle traveling to a from the quarry, following a School Bus, must not overtake the school bus and therefore
must remain behind the school bus until the school bus pulls off the road.

13. To comply with the Australian Road Rules relating to School Bus Speed Zones, a heavy vehicle travelling to and from
the quarry must reduce the speed to 40km / hr when a school bus is pulling over and has the flashing lights on. This
requirement also applies to heavy vehicles travelling in the opposite direction to the school bus.

5.0 TRUCK NOISE MANAGEMENT MEASURES

The following truck noise management measures will be implemented by Quarry Solutions and enforced through the Driver
Code of Conduct:

Require drivers to comply with the approved hours of operation stated in the development consent.

Require drivers to appropriately cover/secure loads.

Require drivers to comply with posted speed limits on all roads.

Require drivers to only use horn when appropriate do to so.

Require drivers to limit engine brake noise in residential areas.

Require drivers to reduce truck speed in residential areas, at road works and when passing stationary vehicles.
Preference to rely upon modern trucks with Euro 5 and Euro 6 compliant engines

Preference to rely upon modern trucks with airbag suspension

NSO RN

General operational noise management measures will be in accordance with the Pearlman Quarry EMP. Monitoring and
reporting of noise emissions will be in accordance with the conditions of consent and/or Environment Protection Licence.
For further information refer to the Peariman Quarry EMP.

6.0 COMMUNITY ENGAGEMENT AND COMPLIANTS PROCEDURE

Refer to the Pearlman Quarry EMP for the community engagement, complaints and incident procedure which applies to all
aspects of the quarry.

7.0 CORRECTIVE ACTION

The Quarry Manager shall take appropriate action to rectify problems or any identified deficiencies in accordance with the
requirements of the Peariman Quarry EMP.

8.0 CONTINGENCY PLAN

In the event of unpredicted impacts, the Quarry Manager shall investigate the potential cause in accordance with the
Pearlman Quarry EMP. The Quarry Manager shall undertake appropriate action to rectify any identified deficiencies in the
management measures immediately. The Quarry Manager may request the services of a specialist consultant to investigate
and to give advice to assist in resolving the unpredicted impacts.

9.0 AUDITING AND REVIEW

The Quarry Manager shall review this management plan and its management measures to confirm their effectiveness and
investigate ways to improve environment performance over time plan at least once every year at the time of completing the
Annual Review as required by the development consent. Auditing and review will also include inspections of the haulage
route to ensure that this management is fit for purpose to maintain safety to workers and the community. Inspections of the
haulage route will also take place following the investigation of a complaint or a reported safety concemn.

2291,400.001 GROUNDWORK plus
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10.0 SUMMARY

Quarry Solutions recognises the need for safe, responsible and efficient transport of quarry materials in the interest of public
benefit and safety. Quarry Solutions, through the Driver Induction Procedure will ensure that all truck drivers commit to the
Driver Code of Conduct which will be strictly administered by the Quarry Manager and General Manager. The implementation
of the measures outlined in this TMP will manage impacts to the community from haulage of quarry materials from the
Pearlman Quarry.

2291.400.001 GROUNDWORK plus
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Quarry Solutions Driver Induction Procedure



& 5 CHECKLIST OF CARTAGE SUBCONTRACTOR DOCUMENTATION

QuarrySolutions

Subcontractor Name: Phone No:
Contact Name: Job No: Date:
No of Trucks: No of Trailers: No of Drivers:

== T rr= il . ol S WS 1
IR TCTRR P i T L 1 S

A. Subcontractor Systems Checklist
A1 | Complete 14-B1-04 Subcontractor Checklist

B. | Vehicle Registrations

| B1 | Current Registration Certificate for trucks and trailers

| B2 ' Maintenance Records for trucks and trailers

I B3  Maintenance Schedule for trucks and trailers

—: B4 | Registration Labels visually inspected
j C. Vehicle Inspections

| C1 | Current Heavy Vehicle Safety Inspection for trucks and trailers

c2 Quarry Solutions / SEE Civil Vehicle Inspection

D. | Driver Inductions and Licencing

D1 | Current Heavy Vehicle Drivers Licences

| D2 ' Pacific Complete Inductions

| D3 | Quarry Solutions/SEE Civil Site Inductions

' ACCEPTED -  All works may commence B
P = | PROVISIONAL ACCEPTANCE  Only some aspects of the works may commence

N= NOTACCEPTED No work may commence
QUARRY SOLUTIONS USE ONLY - REVIEW STATUS RECORDS
Date
reviewed APorN Comments Reviewed by Signature

<insert QS doc number> <insert version> <insert date> Page 1 of 1
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Quarry Solutions Driver Code of Conduct



Driver Code of Conduct

Tikitere Quarry

Quarry Solutions Pty Ltd  ABN- 13133700848

= 24a Ozone 5t Chinderah NSW 2487 — Ph. 0266 712 300
QuarrySolutions abeone &

Quarry Solutions Pty Ltd recognises the need for safe, responsible and efficient transport of quarry materials in the
interest of public benefit and safety. Any truck driver who enters or leaves the Pearlman Quarry is expected to
respect the community in which they drive, and adopt the following code of conduct.

Work together to maximise safety in road haulage and minimise the impact of trucks on other road users and the
surrounding communities

Acknowledge this Driver Code of Conduct is enforced as a ‘Two Strikes and you’re out’ policy

Report any complaints, incidents or reports to the Quarry Manager

When transporting material use only the approved Tikitere Quarry Haulage Route

Present to the Quarry Site Office to sign on to the Daily Toolbox on first entry into the quarry

Abide by QS Drug & Alcohol Policy by presenting to work with 0.00 BAC

Adhere to Site Operating Conditions for Traffic Management and Noise Restrictions and Operating Hours
Strictly comply with all traffic rules and regulations

Report all incidents and accidents no matter how minor

W RNV R WNE

Ensure there is no loading over registered gross mass

=
o

. Appropriately cover and secure loads before leaving the quarry site

[N
=

. Ensure drawbars, tailgates, rails and duals are clear of rocks before leaving the quarry site

[y
N

. Maintain appropriate signage to enable identification by road users in the event of a complaint

=
w

. Comply with all posted speed limits on all roads

H
'S

. Comply with the School Zones and follow the bus interaction guidelines on Fieet Office IVMS

=
wl

. Always drive in a manner that is in accordance with road conditions

=
[2)]

. Only use horn only when appropriate to do so

-
~J

. Be aware that we start early and not all the community start as early as we do

=
00

. Decrease truck speeds to minimise dust and noise around private dwellings, road works, men on the ground
and stationery vehicles

19. Reduce engine brake noise to respect the community through which they are driving

20. In the event of an environmental incident, make sure every endeavour is taken to contain and minimise

environmental harm

21. Respect the environment by not littering

22. Encourage professional and appropriate use of two-way radios

23. Remain calm and courteous when in contact with other road users and members of the public

24. Acknowledge courteous acts by others
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Quarry Solutions IVMS GPS Release Form



== GPS Transfer Authority

N SEE Civil Pty Ltd
s gare Quarry Solutions Pty Ltd e G N
QuarrySolutions 24A Ozone Street Chinderah NSW 2487 Civil
Ph: 02 6671 2300

The Fleet Office IVMS1 GPS Tracking System

——
A —THE FLEET

Complete the form below to transfer ownership of the IVMS1 unit from Quarry Solutions to
your nominated company.

IVMS Unit ID:

Company Name:

Vehicle Rego:

Vehicle Make:

Vehicle Model:

Vehicle Unit Number:

By signing below, you acknowledge that Quarry Solutions will have the capability to track
the movements of your vehicle. The tracker will only be activated once the vehicle enters a
Quarry Solutions site and only authorised personnel will be able to track vehicle movements
for the following 14-hour period.

Name:

Signature:

Position:

This form MUST be completed and returned to the Quarry Manager. You may then install
your IVMS1 unit following the supplied instructions. This from will be forwarded to The
Fleet Office and they will be in contact to link up your IVMS unit to the network. All IVMS
units are to be hard wired with no isolation switch. All trucks will be audited for
compliance. Trucks which are found to have an isolation switch will be deemed to be
non-compliant.

For further information visit www.thefleetoffice.com.au



a
e

== GPS Transfer Authority £

g

R | .ﬁ% SEE Civil Pty Ltd — ":_‘ E-':
e L str-'i

Quarry Solutions Pty Ltd ==
QuarrySolutions 24A Ozone Street Chinderah NSW 2487 Civil
Ph: 02 6671 2300

Quarry Solutions IVMS Specifications

The aim of this brief is to outline the IVMS specifications for SEE Civil & Quarry Solutions. Subcontractors must
ensure all drivers operating on these sites are informed of the below specifications to comply with our
requirements.

Detailed Specification

Fatigue management — The devices are to alert a driver (Light vehicles only) when he/she is approaching 2 hours
of continuous driving. This is done in cab by actioning a series of short beeps/light flashes in the cab. A report
will also be sent to say the driver has been warned. If the driver exceeds 2 hours of continuous driving, the
buzzer/light will continuously sound. A report will be sent to confirm this. The alarm can be silenced by changing
driver, or will stop at the end of a 2-hour rest period. Note: the engine must be switched off to count as a rest
period.

Speeding — All reports from the trackers are sent to our Google Maps AP! where they are checked against
gazetted speed limits. A report will only be sent if the driver exceeds the speed limit by 10% for a period of
longer than 10 seconds. All school zones must be adhered to.

Harsh driving — The devices have 3 way accelerometers which measures acceleration in any axis. They are
programmed to send a report if the force in any given direction exceeds 17kph/sec.

Roll Over — In the event that an asset rolls over (Tilts more than 90 degrees) the device will send a report.

Seat Belt — If a driver exceeds a speed of 10kph for longer than one minute without a seatbelt being worn a
report is sent.

Driver ID — A driver is expected to sign in before starting the vehicle, this is done by holding the ID key against
the reader. When a driver does this, the indicator light in the vehicle will turn green and a single long beep will
be given. The driver then has 5 mins to start the vehicle. If the vehicle is turned off for any reason, the driver will
have 60 seconds to re-start the vehicle before needing to use the ID key again. If a driver fails to use the ID key
and starts the vehicle, a buzzer will sound continuously until such a time that a driver signs in, and a report is
sent.

Emergency Duress — A button or toggle switch with cover is placed in easy reach of the driver. In the case of an
emergency, the driver can depress the button and a report will be instantly sent. If the button is pressed again
the alert is cancelled and a report to this effect is also sent. Whilst the button is depressed the light and buzzer
will continuously sound/flash at a rate of 4 times per second.

School Bus Interaction — (Trucks Only) When a Truck approaches a bus from behind and gets within 500m, the
buzzer will sound and the light will flash at a rate of 1 x per sec. This acts as a warning that the bus is in front of
the vehicle. If the truck gets closer and enters within 50m of the bus, the alarm/light will go to solid buzz/light
at this point a “Too close to bus” alert will be sent via email to those you wish to receive it. When heading in
opposite directions and the Truck/Bus get within 500m of each other, the buzzer will sound/light flash at a rate
of 4 x per second. There is no further alert when the Bus and Truck get closer as they will have to pass each
other. As soon as the 2 vehicles pass the buzzer/light will silence.

Summary - These rules are subject to change; all script changes must be done in consultation with The Fleet
Office.
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Appendix 3 — Road Condition Assessment: Haulage Route Photos
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Figure 13 ~ Newell Highway Intersection with Croppa-Moree Road (View North)
(GPS: E 789696, N 6754883) W:9.2m

s

Figure 14 - Newell Highway Intersection with Croppa-Moree Road (View South)
(GPS: E 789696, N 6754883) W:8.5m
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Figure 15 — Croppa-Moree Road Intersection with the Newell Highway )
(GPS: E 789696, N 6754883) W:9.2m

Figure 16 — Culvert Twin Pipe
(GPS: E 789696, N 6754883) CW: 12.10 W:8.5m
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Figure 17 — Service Access (Telstra Repeater Tower) _-
(GPS: E 790305, N 6754829) W: 7m

Figure 18 — Triple Property Access (North)
(GPS: E 209724, S 9754576) W: 7m
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Figure 19 — Triple Property Access “Wallam” (North)
(GPS: E 209724, 5 9754576) W: 7m

TR

gure 20 —Triple Proerty Acess “Yunburra” (Sou -
(GPS: E 209724, S 9754576) W: 7m
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Fe 1 - Section a nge: E . uI ie arking
(GPS: E 210808, S 6754450) W: 8.4m

W

Figure 22 — Vegetatlon growmg through the bltumen (malnly westbound Iane)
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Figure 23 — Property Access “Yambin” RA622
(GPS: E 213012, S 6754323) W: 8.2m

iur 24 - Single Pp Culvert
(GPS: E 213026, S 6754353) CW: 12 W: 8.5m
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= ie _ iCnge:Addition of Shoulder Line arking

(GPS: E 213955, S 6754961) W: 7.9m
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Figur 27 — Dual Prope Access “North Yambin” RA793
(GPS: E 214434, S 6755281) W: 9m

Figure 28 — Section Change
(GPS: E 216107, S 6756432) East W: 7.6m West W: 8.5m
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Figure 29—-P op Access “Tantaranna” RA994
(GPS: E 216107, S 6756432) W: 7.3m

Figure 30— Section Change: End of Shoulder Line Marking
(GPS: E 217197, S 6757137) W: 7.7m
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e 3 —Poperty Access RA626 -
(GPS: E 217808, S 6757554) W: 7.6m

Figure 32 - Stockpile Access
(GPS: E 218021, S 6757683)
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igre 33 - Section Change - FIody
(GPS: E 218021, S 6757683) East W: 8.7m, West W: 7.4m

Figue 34 - Iooday (No Line arkig
(GPS: E 218248, S 6757831) Length: 309m
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ks N _ e e
Figure 35 — Twin Box Culvert (Floodway)
(GPS: E 218248, S 6757831) CW: 12.40m, W: 9.10m

N ——

Figre 36 - Section ange End oro
(GPS: E 218248, S 6757831) East RW: 7.3m, West RW: 9.2m
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- Figure 37 - Property Access “Oonadatta” RA1263
(GPS: E218472,S 6758001) W: 7.1m

Figure 38 - Trav ng tock Route Acess
(GPS: E 218472, S 6758001)
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Figur39 Sction Change — End of Centre Line Marking
(GPS: E 219881, S 6758961) W: 7m

Fir 40- Unfﬁcilope Access
(GPS: E 219881, S 6758961) W: 7m
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Figure 41 - Wongabindie Rod (R2)
(GPS: E 220359, S 6759281) W: 7m

Figure 42 — Westbound Traffic has Deession on the Southern Edge of the Road
(GPS: E 220359, $ 6759281) W: 7m
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Figure 44 - Twin Box Culvert - Patchwork and minor rutting above
(GPS: E 221555, S 6760081) CW: 10.2m W: 7.3m
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Figure 45 — Rutting and Patching
(GPS: E 221555, S 6760081)

; e E, L
Figure 46 — Edge Drop
(GPS: E 221555, S 6760081)
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Figure 47 - Property Access “Kirkland” RA1651
(GPS: E 222155, S 6760081) W: 7m

Figure 48 — Unofficial Property Access
(GPS: E 222167, S 6760496)
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49- Ruttina atchwork
(GPS: £ 222167, S 6760496)

Fige 5 - Property Access “Warayama” RA1792
(GPS: E 222725, S 6760879) W: 7m
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Figure 51 - Property Access “Kintyre” — Located on a Bend
(GPS: E 223469, S 6761391) W: 7.2m

5% N Uy,
Figure 52 — Single Pipe Culvert
(GPS: E 224434,S 6761722) CW: 10m W: 7.4m
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E Figure 53 — Potole abov Single Pi Culert
(GPS: E 224434,56761722) CW: 10m W: 7.4m
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iur 54 - Double Property Access ”Ienelg” — Approx. 300m Sight Distance to West
(GPS: E 224433,S5 6761752) W: 7.2m
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Fi 55 — Property Access “Elgin” RA2032
(GPS: E 224933,5 6762105) W: 7.1m

Fiue 56 Unofﬁcial Property ccess
(GPS: E 224933, S 6762105) W: 7.1m
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Figure 57 — FIooday
(GPS: E 225312, S6762328) L: 65.3m W: 9.25m

Figure 58 - Edg roponFIoodway
(GPS: E 225312, 56762328) L: 65.3m W:9.25m
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Figure 59 - Cracking on Floodway
(GPS: E 225312, S6762328) L: 65.3m W: 9.25m

.\
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gu re 60 - FIodwa Twin Box CuIe
(GPS: E 225312, S6762328) L: 65.3m W: 9.25m
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Figure 61 - Section Change
(GPS: E 225312, 56762328) East W: 7.2m, West W: 8.1m

P v 5 . e
Figure 62 — Single Pipe Culve
{GPS: E 225578, 5 6762489) CW: 9.8m W: 7.2m
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Figure 63 — Moderate Rutting
(GPS: E 225578, S 6762489)

Figur 64 — Section Change
(GPS: E 225737, S 6762616) East W: 6.2m, West W: 7.2m
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Figure 65 - Bogamildi Road Intersection
(GPS: E 225764, S 6762616) East) W: 7.2m, West W: 6.35m

Fiure 66 ‘- Roa 7
(GPS: E 225764, S 6762616) W: 5.8m
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_. -CrpMoe Ro - oamild Road Intersection
(GPS: E 225764, S 6762616) W: 7.05m

Fig

- re 68 roppa Moree Road Intersection
(GPS: E 226403, S 6763002} West W: 7.1m East W: 7.05m
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* Figure 69 - Gil Gil Creek Road — Croppa Moree Road Intersection SR129

(GPS: E 226403, S 6763002) W: 5.8m
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Figre 71 - Single Pipe Culvert
(GPS: E 226403 S 6763002) CW: 10.10m W: 7.1m

Figur 72 - Section Change
(GPS: E 226801 S 6763289) W: 7m; no width change
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Figure 73- Section Change
(GPS: E 228317 S 6764373) East W: 8.1m, West W: 6.1m

Figure 74 - Section Change
(GPS: E 228317 S 6764373} East W: 7.2m, West W: 8.1m
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Figure 75 - Croppa-Moree Road and Parallel Stockpile Entrance Approaching Intersection
(GPS: E 230536 S 6766552)

Figure 76 - CroppaMoree Road T-Junction with County Boundary Road
(GPS: E 230536 S 6766552) West of Intersection W: 8.4m
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Figure 77 - Croppa-Moree Road T-Junction with County Boundary Road
(GPS: E 230536 S 6766552) West of Intersection W: 8.4m

ir 78 — County Boundary Road
(GPS: E 230536 S 6766552) Gravel Road W: 6.2m
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Figure 79 - Croppa-Moree Road T-Junction with ty BoundryRoad
(GPS: E 230536 S 6766552) Change from Moree Plains Shire to Gwydir Shire

Figure 80 — Croppa Moree Road
(GPS: E 230536 S 6766552)
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Figure 81 — Single Pipe Culvert
(GPS: E 230536 S 6766552) CW: 12.4m W: 7.1m

Figure 2 - Single Pie Culvert .
(GPS: E 230684 S 6767141) CW: 10.4m W: 6m
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Figure 83 - Croppa-Moree Road - Cracking down centre of road
(GPS: E 230684 5 6767141) W: bm

Figure 84 - Coppa-Moree - Rutting on road.
(GPS: E 230684 S 6767141) W: 6m
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5 uWa lrsection
(GPS: E 230684 S 6767141) W: 6m

Figure 86 — Croppa-Moree Road Four Way Intersection
(GPS: E 230684 S 6767141) W: 6m
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Figure 87 - Croppa-Moree Road Four Way Intersection
(GPS: E 230684 S 6767141) W: bm

Figur 88 - Crppa-r ad Four Way Intersctio Sanr Road (SR195)
(GPS: E 230684 S 6767141) W: 6m
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Figure 89 - rpa-ore Road Four Wy Intersection — Cunty Bounda Road to Tulloona

(GPS: E 230684 S 6767141) W: 6.3m

Figuré 0 - Copa-More Rad Four Waylnersecin - Modate drop

(GPS: E 230684 S 6767141) W: 6m
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Figure 91 - Four Wa Ineo: Stangford, Conty Boundary Road and Croppa-oree Road
(GPS: E 230684 S 6767141} W: bm

Fig 92 - Approach of Four Way Inrsection (Croppa Creek Side)
(GPS: E 230684 S 6767141) W: 6.7m
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Figure 93- Vegetati growth through bitumen shoulders causing edge break
(GPS: E 231002 S 6767395) W: 6m

Figr 94 - Siniﬂcat Pot Hole through to Culvert
(GPS: E 231002, S 6767395)
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Figure 95 — Single Pipe Culvert — Collapsed ith Spider Cracking on Road _
(GPS: E 231002, S 6767395) CW: 10.1m W: 6.6m

Figure 96 -Crest
(GPS: E 231667, S 6767903)
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‘Figure 97 — Causeway — Expansion Joint
(GPS: E 231879, S 6768062) W: 7.2m (narrow) Length: 40m

Figure 98 - Causeway
(GPS: E 231879, S 6768062)
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Figure 99 — Single Box Culvert
(GPS: E 231958 S 6768126) CW: 9.6m RW: 6.75

Figure 100 - Patchwork Above Single Box Culvert
(GPS: F 231958 S 6768126) CW: 9.6m RW: 6.75
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Figure 101 - Crest
(GPS: E 233765 S 6769493) W: 6.9m

Fir 1 . aI Property Access — Unnoia
(GPS: E 233765 S 6769493) W: 6.9m
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Figure 103 - Minor Edge Break at Du Pperty Access
(GPS: E 233765 S 6769493) W: 6.9m

Figure 104 —Triple Pipe Culvert
(GPS: E 233765 S 6769493) CW:12.6 W: 7m
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Figure 105 — Edge drop + Edge Bek - duead Width
(GPS: E 233765 S 6769493) W: 6.1m
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Figure 106 - Triple Pipe Culvert
(GPS: E 235519 S 6770828) CW: 10.1 W: 7m
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Figure .. chw nd Rn ave TrpI pCuIve
(GPS: E 235519 S 6770828) CW: 10.1 W: 7m

Figure 108 — Property Access - Unofficial
(GPS: E 233519 §6770828) W: 7m
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Figure 109 — Crest
(GPS: E 233519 S 6770828) W: 7m
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b

Figure 110 - Single Pipe Culvert
(GPS: E 233519 S 6770828) CW: 10.2 W: 7m
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Figure 111 — Patchwork above Single Pipe Culvert
(GPS: E 233519 S 6770828)

Figue 112 ingle Pipe Culvert — Head WaII Damage -
(GPS: E 233519 5 6770828) CW: 12.9m W: 7m
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o )

iure 3 —Rilling above Sigle ipe Culvert

(GPS: E 233519 S 6770828)

Figure 114 - Crest
(GPS: E 233519 S 6770828)
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Figure 115 —Triple Pipe Culvert
(GPS: E 233519 S 6770828) CW: 10.2m W: 7.5m

Figure 116 - Triple Pipe Culvert (Rutting and Rilling above Culvert)
(GPS: E 233519 S 6770828) CW: 10.2m W: 7.5m
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Figure 117 — Property Access “Yamboon” (SR156) (MinoEdg Bra)
(GPS: E 2335195 6770828) W: 7m

Figure 118 - Ioodwa — Patched — Speed Limit 65km/h
(GPS: E 236528 S 6771621) Length: 39.85m W: 9m
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Figur loay — Patched — Speed Limit 65km/h
(GPS: E 236528 S 6771621) Length: 39.85m W: 9m

Figure 120 — Patchwork
(GPS: F 236528 S 6771621)
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Figure 121 - Patchwork
(GPS: E 236528 S 6771621)

¥ o
Figure 122 —Triple Pipe Culvert
(GPS: E 236528 $6771621) CW: 10.25m W: 7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Croppa-Moree Road (O
NE N v Tt

]

ctobe

r 2018)

"

Figure 123 — Croppa Moree Road Railway Crossing
(GPS: E 236754, N 6771745) W:6.6m

Figure 24 - Croppa Moree Road Railway Crossing
(GPS: E 236754, N 6771745) W:6.6m

SMK

CONSULTANTS




Pearlman Quarry

Traffic Impact Assessment 19-172

Fiur 125- Pre Acs ”rci” ”Tlahass” 36

(GPS: E 236884, N 6771843) W:6.6m

¥ L)

o R S
Figure 126 — Edge Drop
(GPS: E 236981, N 6771917) W:6.6m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 127 - Culvert Qad Pipe
(GPS: E 236981, N 6771917) CW: 12.2 W:6.6m

Figue 128 — Culvert Single Pipe
(GPS: E 237421, N 6772250) CW: 12.4m W:7.1m




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 129 — Culvert Single Pipe
(GPS: E 237691, N 6772461) CW: 12.6 W:6.9m

Figure 130 - Floodway
(GPS: E 238010, N 6772699) W: 9m L: 36m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 131 — Culvert Single Pipe
(GPS: E 238831, N 6773324) CW: 11.5m W:6.5m

|gure 132 - Cae
(GPS: E 239457, N 6773826) W:6.95m L:34m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Fig Itei oppaMre Road / Bristol Lane
(GPS: E 239488, N 6773847) W:6m

. iur 134 — Road Damage (Pothole)
(GPS: E 239554, N 6773893)

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 136 — Property Access “Belmore” RA4011
(GPS: E 240141, N 6774306) W:6.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 137 — Belmore Bridge (Narrow)
(GPS: E 240283, N 6774306) W:6.6m

Figure 138 — T Intersection Croppa Moree Road / Croppa Creek Road
(GPS: E 240514, N 6774510) W:6.45m (Croppa Moree Road) W: 8m (Croppa Creek Road)

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 139 — Culvert Twin Pipe, Headwall Lifting Off Pipes
(GPS: E 244107, N 6795956) CW: 10m W: 6.4m

Figure 140 — Edge Drop
(GPS: E 244107, N 6795956)

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 141 — Culvert Single Pipe
(GPS: E 244088, N 6795806) CW: 10m W: 6.4m

Figure 142 — Culvert Single Pipe
(GPS: E 244050, N 6795519) CW: 10.3m W: 6.3m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 143 - Culvert Quad Pipe
(GPS: E 244010, N 6795231) CW:9.9m W: 6.5m

Figure 144 - Culvert Quad Pipe
(GPS: E 244010, N 6795231) CW:9.9m W: 6.5m

SMK

CONSULTANTS




Pearlman Quarry Traffic impact Assessment 19-172

Figure 145: Property Access “Alma Downs” RA2107
(GPS: E 243963, N 6798477) W: 6.25m

Figure 146 — Culvert Single Pipe (Minor edge drop)
(GPS: E 243943, N 6794708) CW: 10m W: 6.2m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 147 — Railway Crossing
(GPS: E 243936, N 6794656) W: 7m

Figure 148 — Culvert Triple Pipe
(GPS: F 243923, N 6794560) CW: 12.6m W: 6.4m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 149 — Culvert Tripe Pipe
(GPS: E 243818, N 6793760) CW: 9.9m W: 6.4m

Figure 150 — Minor edge break with vegetation growing through shoulder
(GPS: E 243818, N 6793760)
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Pearlman Quarry Traffic Impact Assessment 19-172

ol e el ¢ i doi'e S L
Figure 151 — Edge drop with longitudinal cracking
(GPS: E 243755, N 6793282)

- Fiu CuIv igle Pipe
(GPS: E 243755, N 6793282) CW: 11.5m W: 6m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 153 — Patched edg work
(GPS: E 243651, N 6792465)

| - 5 oI, rcin soing
(GPS: E 243651, N 6792465)

SMK
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Peariman Quarry Traffic Impact Assessment 19-172

Figure 155 — Property Access “Windridge” RA1835
(GPS: E 243609, N 6792161) W:6.5m

Figure 156 — Culvert Twin Pipe
(GPS: E 243601, N 6792067) CW: 9.6 W:6.4m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 157 — Culvert Twin Pipe
(GPS: E 243540, N 6791633) CW: 10m W:6.6m

Figure 158 — Property Access “Minilya”
(GPS: E 243458, N 6791084) W:7.8m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 159 — Mungle Creek Floodway (pavement uneven)
(GPS: E 243385, N 6790462) W:6.9m

Figure 160 — Property Access
(GPS: E 243307, N 6789881) W:6.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Flgur 61 - Culrt Single Plpe
(GPS: E 243280, N 6789671) CW:12 W:7m

' igure 162 - Poperty As”Bonyri' and 'Straihain’ 545
(GPS: E 243220, N 6789274) W:6.5m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 163 — Floodway
(GPS: E 243175, N 6788850) W:6.8m

Figure 164 — Property Access “Yannarie” RA1216
(GPS: E 242811, N 6786050) W:7m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 165 — Culvert Single Pipe
(GPS: E 242776, N 6785789) CW:12 W:7m

Figure 166 — Culvert Twin Pipe
(GPS: E 242768, N 6785708) CW:11.5m W:6.7m

SMK

CONSULTANTS




Peariman Quarry Traffic Impact Assessment 19-172

Figure 167 - Culvert Twin Pipe - Blocked
(GPS: E 242768, N 6785708) CW:11.5m W:6.7m

Figure 16 - CIvert Twin Pipe
(GPS: E 242732, N 6785454) CW:14.4m W:7.7m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 15-172

Figure 169 — Property Access “Tikitere” RA1135 & RA1137
(GPS: E 242708, N 6785242) W:7.2m (Croppa Creek Road) W:5.5 (Tikitere Access)

Figure 170 —Fl Access (east)
(GPS: E 242674, N 6784911) W:6.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 171 — Travelling Stock Route adjacent to Croppa Creek Road
(GPS: E 242622, N 6784485)

Figure 172 — Boonery Park Road Intersection with Croppa Creek Road (Crest visibility issues)
(GPS: E 242513, N 6783682) W:7.2m (Croppa Road) W:4.7m (Boonery Road)

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 173 — Culvert Quad Pipe
(GPS: E 242466, N 6783163) CW:11.4m W:7.6m

Figure 174 - Culvert Quad Pipe
(GPS: E 242466, N 6783163) CW:11.4m W:7.6m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

S LY BT A et

Figure 175 — Property Access “Tullin Tulla” RA116
(GPS: E 242455, N 6783047) W:7.3m

Figure 176 — Bridge
(GPS: E 242452, N 6783005) W:6.7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 177 - Bridge
(GPS: E 242452, N 6783005) W:6.7m

(GPS: E 242386, N 6782591) CW:11.2m W:7m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 179 — Property Access RA781
(GPS: E 242242, N 6781714) W:7.2m

Figure 180 — Localised edge break, vegetation growing through shoulder
(GPS: E 242242, N 6781714)

SMK
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Peariman Quarry Traffic Impact Assessment 19-172

=

Figure 182 — Double Property Access “Myola” RA651 (West
(GPS: E 242067, N 6780434) W:6.8m

SMK
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Pearlman Quarry Traffic impact Assessment 19-172

Figure 183 — Tumba Road Intersection with Croppa Creek Road (localised edge break)
(GPS: E 241989, N 6779852) W:6.6m

e ' # A t

Figure 184 — Culvert Single Pipe
(GPS: E 240764, N 6779468) CW: 12.1 W:4.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

| B Bore Road {October 2018)

Figure 185 — Newell Intersection Facing North
(GPS: E 229341, N 6806580) W:6.8m (IB Bore)

Figure 186 — Newell Intersection Facing South
(GPS: E 229341, N 6806580) W:6.8m (IB Bore)

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 187 — | B Bore Road (Minor Corrugation)
(GPS: E 229341, N 6806580)

Figure 188 — Gravel Wearing Thin to Dirt
(GPS: E 229568, N 6806544) W:6.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 189 — Culvert Single Pipe
(GPS: E 229974, N 6806477) CW:8.7m W:5m

Figure 190 — Culvert

Twin Pipe
(GPS: E 230823, N 6806321) W:5.0m CW:8.7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

AAILC Ten T Avem r

Figure 192 — Corrugation (typical to bends)
(GPS: E 230905, N 6806279)

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 193 — Shire Border MPSC and GSC
(GPS: E 231106, N 6805757) W:5.4m

Flgure4 = uIvert Single ie, Angled
(GPS: E 231089, N 6805739) W:5.4m CW:8.5m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

- oAy var e ~ar 0

(GPS: E 230959, N 6804812) W:5.8m CW:8.9m

] re 196 — Property Access “Amaroo” RA341
(GPS: E 230931, N 6804587) W:5.4m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 197 — Scodary Access
(GPS: E 230931, N 6804587) W:5.4m

Figure 19 — Culvert Singl Pip
{GPS: E 230821, N 6803728) W:6.3m CW:9.2m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 199 — Unofficial - Ass

(GPS: E 230698, N 6802785) W:6.3m

Figure 200 — Prperty Access
(GPS: E 230688, N 6802508) W:6.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 201 — Property Acess
(GPS: E 230688, N 6802508) W:6.3m

Figure 202 — Property Access “ erchillaba" RA5 )
(GPS: E 230796, N 6802253) W:6.2m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 204 — Culvert Twin Pipe
(GPS: E 230827, N 6802176) W:6.5m CW:8.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figu 206 - Culvert SingIePipe
(GPS: E 231430, N 6801459) W:6.6m CW:8.5m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 207 — Property Accss “Yarra bindi19

(GPC. C ')21798’ ] c8n1/|11\ WK 2m
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_ Figure 20 - Prope Accss
(GPS: E 231781, N 6801406) W:5.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 209 — Pr pey Access “Lutana” RA751
(GPS: E 232054, N 6801372} W:6.7m

Figure 210 — Culvert Sing ipe
(GPS: E 232152, N 6801353) W:6.0m CW:8.7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 211 — Property Access “Lutana Ios”
(GPS: E 232239, N 6801346) W:6.4m

L_ _-';_‘i"‘ el SRS e TR LT e S 3 ]
Figure 212 — Rutting, generally minor
(GPS: E 232239, N 6801346)

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 213 — Culvert Single Pipe
(GPS: E 232819, N 6801268) W:6.1m CW:8.7m

Figure 214 — Property Access
(GPS: E 232978, N 6801247) W:6.5m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 215 — Property Access
(GPS: E 232978, N 6801 247) W:6.5m

L2LD/C, 0N vl LA R )

Figure 216 — Culvert Single Pipe
(GPS: E 233387, N 6801188) W:6.2m

SMK
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Pearlman Quarry ‘ Traffic Impact Assessment 19-172

Figure 217 — Property Access
(GPS: E 234207, N 6801081) W:6.3m

Figure 218 — CuIveSingIe Pipe
(GPS: E 234207, N 6801081) W:6.3m CW:8.4m

SMK
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Peariman Quarry Traffic Impact Assessment 19-172

Figure 219 — Culvert Single Pipe
(GPS: E 234762, N 6801003) W:5.8m CW:8.6m

Figure 220 — Flood Way
(GPS: E 234829, N 6800991) W:7.0m Length:14.9m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

_ igure 221- Cvert Single Pipe
(GPS: E 234909, N 6800984) W:6.4m CW:8.8m

e —— =1

Figure 222 - operty Access “Nulla Nulla” RA1069
(GPS: E 235199, N 6800943) W:7.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 223 — Culvert Twin Pipe
5PS: E 235482, N 6800905) W:6.8m CW:8.8m

Figure 224 — Culvert Single Pipe
(GPS: E 236113, N 6800819) W:6.9m CW:8.6m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

gue = rperty cess
(GPS: E 236253, N 6800799) W:8.0m

Figure 226 — Property Aess
(GPS: E 236253, N 6800799) W:8.0m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

e rt Single Pipe
5, N 6800708) W:7.3m CW:8.

7 — Culve

Figure 228 — Box Culvert Bridge
(GPS: E 237070, N 6800687) W:8.1m Length:12.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 229 — Culvert Single Pipe
(GPS: E 237623, N 6800613) W:6.8m CW:8.4m

Figure 230 — Propecss
(GPS: E 237671, N 6800607) W:7.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 15-172

F|gure 231 - Culvert Slngle Plpe

(GPS: E 238471, N 6800494) W:5.0m CW:8.5

Flgure 232 Property Access ”Tulllnga Downs" RA1395
(GPS: E 238471, N 6800494) W:5.0m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 233 - CuIrtngle Pipe
(GPS: E 238869, N 6800444) W:5.2m CW:8.8m

- u 4 — Property Access'Bo _. .
(GPS: E 239493, N 6800359) W:4.8m

SMK

CONSULTANTS




Pearlman Quarry Traffic Iimpact Assessment 19-172

igure 235 — Typical Min
S:E2

or Rutting
20493, N 6300359)

Figure 236 — Culvert Single Pipe
(GPS: E 239637, N 680340) W:5.7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 237 — Culvert Triple Pipe
(GPS: E 239899, N 6800302) W:5.3m CW:9.3m

-~ -

: i

— Culvert Single Pipe (floodway from field)
(GPS: E 240811, N 6799919) W:4.8m CW:9.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

- Figur9 rp Access
(GPS: E 240835, N 6799748) W:5.7m

Figure 240 — Culvert Single Pipe
(GPS: E 240822, N 6799655) W:5.6m CW:8.7m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

S

e

Figure 241 - Culvert Single Pipe
(GPS: E 240751, N 6799025) W:5.8m CW:10.1m

== T

Figure 242 — Culvert Twin Pipe
(GPS: E 240863, N 6798769) W:5.2m CW:9.0m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 243 — Floodway Mungle Creek
(GPS: E 240931, N 6798711) W:7.0m Length: 20.3m

Fire 244 — Mungle Road lntersectio
(GPS: E 241091, N 6798625) W:6.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 24— Property Acces ”Capen” RA1863 -
(GPS: E 241760, N 6798543) W:5.5m

Fr4 IvSingI Pipe
(GPS: E 242096, N 6798499) W:6.0m CW:8.8m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 247 — Culvert Single Pipe
(GPS: E 242335, N 6798468) W:5.4m CW:8.8m

Figure 248 — Culvert Single Pipe
(GPS: E 243086, N 6798366) W:6.7m CW:9.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 249 — Culvert Single Pipe
(GPS: E 243448, N 6798019) W:6.2m CW:8.1m

Figure 250 — Culvert Twin Pipe
(GPS: E 243561, N 6797026) W:6.9m CW:9.0m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

igur 251 — Culvert Single Pi /ection Change
(GPS: E 244159, N 6796884) W:5.2m CW:9.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Buckie Road (October 2018)

Figure 252 — Culvert Single Box
(GPS: E 237804, N 6775169) CW: 14.9m W:7.8m

e = —~

_ Fire 253 — Intersection Bo/Rainay Street
(GPS: E 237881, N 6775163) W:7.8m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

McGregor Gourlay Access Road +
(GPS: E 237902, N 6775149) CW:16.6m W:6.6m

- igure 255 — Railway Crossing
(GPS: E 237948 N 6775149) W:5.4m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

_ ire 256 — Property Access "Torn” R62
(GPS: E 238038, N 6775141) W:7.8m

ig 25 Ioodway / Casea
(GPS: E 238038, N 6775141) W:7.8m L:20.2m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

Figure 258 — Golf & Bowing Club Ace
(GPS: E 238072, N 6775144) W:5.9m

T A T T 2 =
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Figure 259 — Croppa Crublic School Ace o
(GPS: E 238114, N 6775124) W:5.9m
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Pearlman Quarry

Traffic Impact Assessment 19-172

ire 6 —Sed Chge nd School o -
(GPS: E 238186, N 6775048) W:6.5m

Figure 26 = ess o esii rop -
(GPS: E 238186, N 6775048) W:6.5m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Sed Change 50 Okm/
(GPS: E 238303, N 6774907) W:6.6m

Fi

.-__ - uIv gle Pipe i
(GPS: E 238653, N 6774496) CW:14.7m W:6.8m

SMK
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Peariman Quarry Traffic Impact Assessment 19-172

" 2 ccs (o
(GPS: E 238975, N 6774123) W:7m

| Figure 265 — T Intersection Buckie Road C ‘Moree Road uIvert Single P
(GPS: E 239323, N 6773723) CW: 12.9m W:8.2m (Buckie Road) W:7m (Croppa Moree Road)
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Pearlman Quarry Traffic Impact Assessment 19-172

North Star Road (October 2018)

Figure 266 Croppa Creek — North Star Road Intersection with 1B Bore Road
(GPS: E 244159, N 6796884) W:4.9m

" Figure 267 — Culvert Twin Box
(GPS: E 244226, N 6796868) W:7.3m CW:11m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

. Figre 26 —CuIve Five . y
(GPS: E 244277, N 6796866) W:6.8m CW:10.1m

e,

Figre 269 - Prperty Access "Iesly’ RA2279
(GPS: E 244769, N 6796804) W:7.3m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

i

Figure 270 — Edge break
(GPS: E 244769, N 6796804)

Figure 271 — Culvert Single Pipe
(GPS: E 245131, N 6796753) W:6.8m CW:12.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 272 - Patchwork
(GPS: E 245319, N 6796730)

Figure 273 — Speed Zone 100km/h to 50km/h
(GPS: E 245507, N 6796703)
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 275 — Culvert Single Pie
(GPS: E 245578, N 6796687) W:10.4m
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 276 — Railway Crossing (Spider Cracking)
(GPS: E 245624, N 6796687) W:5.4m

Fiure 277 - Railway osing
(GPS: E 245624, N 6796687) W:5.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figr 278 — Edward Steet Iction
(GPS: E 245694, N 6796700) W:5.4m W(town):11m
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Fiure727 - See C nge (School Zone 40
(GPS: E 245759, N 6797212) W:9.4m

SMK
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Pearlman Quarry Traffic Impact Assessment 19-172

Figure 280 — Speed Change (School Zone 40km/h)
(GPS: E 245778, N 6797451) W:7.6m

Figure 281 - Speed Change (50km/h to 100km/h)
(GPS: E 245794, N 6797662) W:6.7m
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Pearlman Quarry Traffic Impact Assessment 19-172

- Figure _- gp -
(GPS: E 245868, N 6798277) W:6.5m CW:10.3m

Figure 283 — Rural Access
(GPS: E 245998, N 6799267) W:6.9m

SMK
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Pearlman Quarry

Traffic Impact Assessment 19-172

Figure 284 — Cuv Single Pipe
(GPS: E 246007, N 6799350) W:6.6m CW:10.2m
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Fiure 285 - Culvert Single Pipe
(GPS: E 246124, N 6800257) W:6.7m CW:10m

SMK
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Peariman Quarry Traffic Impact Assessment 19-172

Figure 286 — Double Rural Access (east)
(GPS: E 246225, N 6801044) W:6.8m

| Figure 287 - Double Rural Access (west)
(GPS: E 246225, N 6801044) W:6.8m

SMK

CONSULTANTS




Pearlman Quarry Traffic Impact Assessment 19-172

| iure 288 — ulvert SingIePipe (collapsed)
(GPS: E 246251, N 6801184) W:6.8m CW: unknown

Figure 289 - Culvert Single Pipe
(GPS: E 246368, N 6802152) W:6.7m CW: 10.1m
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Figure 20 Iert Twinipe .
(GPS: E 246511, N 6803019) W:6.7m CW: 10.1
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Figure 29 v ingl Pipe
(GPS: E 246713, N 6803886) W:7.1m CW:12.4
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Fre 29— Culve Slngl Pipe
(GPS: E 246740, N 6804142) W:6.5m CW:10m
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igre 294 — Prop Access “Bibalah” RA7056
(GPS: E 246752, N 6804387) W:6.6m

Figure 295 — Culvert Single Pipe
(GPS: E 246751, N 6804424) W:6.7m CW: 9.6
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F6 - Dberpe Aces (east) .
(GPS: E 246714, N 6804976) W:6.9m

TRy igure 297 -0Id Railway rsing Ied)
(GPS: E 246714, N 6804976) W:6.9m
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Figure 298 - Double Property Access (west)
(GPS: E 246714, N 6804976) W:6.9m

Figure 299 — Culvert Single Pipe
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Figu re 300 — Culvert Sinle Pipe

= Fire 01 - Prope Access ”Tamro”
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Figure 303 c Cek sin (Fi ipe - gled)
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Figure 304 — Culvert Single Pipe

Figure 305 — Culvert Single Pipe
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Fige 306 - Proprt cces ”Moban’
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Figure 30 - Pav -
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Figure 312 - Property Access

|gure 313 —Forest Creek Bridge
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Figure 315 — Property Access
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Figure 317 — Edge Break
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Figure 318 — Bruxner Way Intersection

Figure 319 - Twin Culvert
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Bruxner Way (October 2018)

I ol bl

Figure 321 — Shire Boundary
(GPS: E 247033, N 6815579) W:7.2m
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re 322 — Section Chage
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Figure 35 old ay sssing (Seale)
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Fgure 326- Cuniltcpil As -
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Figur 38 - Yetman Road/ Bruxner Way lntereion
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Figre 331— Property Access
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Figure 333 — Property Access
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F| 334 — Property Acc |

Figure 335 — Property Access (R|Iwappox 50 west
(GPS: E 247462, N 6823453) W:7.4m
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Figure 336 — Culvert Single Pipe ectin Change
(GPS: E 247450, N 6823614) W:8m CW:14.9m
it IR

Fig- FIooday
(GPS: E 247437, N 6823863) W:7.9m
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Figr 338- Process (Eat)
(GPS: E 247391, N 6824790) W:7m

Flg ' Iw (sectin hge)
(GPS: E 247391, N 6824790) W:7m
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| igre 4 - Proprty Acces (Rin rosin arx50m west)
(GPS: E 247367, N 6825033) W:8.4m

Figure 341 - Culvert Single Pipe into a Floodway
(GPS: E 247212, N 6825679) W:8.5m CW:12m
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Figure 342 - Bruxner Way Section Change (Road damage for arox 100 -
(GPS: E 247038, N 6826914) W:7.8m

Figure 343 — Bruxner Way Section Change
(GPS: E 247065, N 6827134) W:8.7m (north) W:8m (south)
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Figure 344: Bruxner Way Acces to Counci tockpil
(GPS: E 247063, N 6827183) W:8.7m
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Boonery Park Road (October 2018)
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___ 347 - Railway ossing
(GPS: E 238887, N 6783762) W:5.2m
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Figure 348 — Grae Rd —Single Lane — CuIvertiI i
(GPS: E 2239109, N 6783624) W:3.8m CW: 10m
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Figure 35 Property Access “Valley Heighs" RA141
(GPS: E 241092, N 6783757) W:3.8m

Figure 351 - Culvert Single Pipe (blocked)
(GPS: E 241633, N 6783757) W:3.4m CW:7.5m
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Tumba Road (October 2018)

Figure 352 — Railway ssing on Tumba Ro
(GPS: E 237881, N 6780453) W:4.6 m

Figure 353 — Railway Crossing
(GPS: E 237881, N 6780453)
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. .Figure 354 — Tumba Road Split .
(GPS: E 237881, N 6780453)

 Figure 355 Tumba Road
(GPS: E 246957, N 6780458) W:4.3m (Grid)
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| Fure 356 — Tumba Road Culvert Single P
(GPS: E 240764, N 6779468) CW: 12.1m W:4.3m

Figure 357 — Tumba Road Entrance
(GPS: E 241989, N 6779852) W:4.3m

SMK

CONSULTANTS







GROUNDWORK
plus

Resources, Environment, Land Use Planning

1

inland Rail Project:
Preliminary Resource Investigation - Tikitere

Prepared for:
Quarry Solutions
Groundwork Plus ABN: 13 609 422 791
Queensland South Australia
Date: 6 Mayneview Street, Milton QId 2/1 First Street, Nuriootpa SA
August 2018 s ] “es :
PO Box 1779, Milton BC, Qld 4064 PO Box 854, Nuriootpa SA 5355

P: +617 3871 0411 P: +61 8 8562 4158

File Ref: 2033_220_008
F: +617 3367 3317

E: info@groundwork,com.au




Inland Rail Project

Preliminary Resource Investigation

Document Control

Job Details

PAGE i

Ref no.:

Document Title:

2033_220_008

Principal Author:  Troy Lowien

Inland Rail: Preliminary Resource Investigation - Tikitere

Client: Quarry Solutions
Document Status
Version Description Date Author
1 Inland Rail Project: Preliminary Resource August 2018 Troy Lowien

Investigation - Tikitere

Distribution Record

Destination # Copies (electronic / hardcopy)
V1 V2 V3 V4 V5 V6 V7 V8 V9
Terry Woods 1E
Copyright ©

These materials or parts of them may not be reproduced in any form, by any method, for any purpose except with written permission from Groundwork Plus.

August 2018 / file ref.2033_220_008

GROUNDWORK pius




Inland Rail Project PAGE|i

Preliminary Resource Investigation - Tikitere

Table of Contents

DUSCIAIMIOE ........ccvveeeeeereee et eer e et seee e et e s e s eees e s s aaenas et s aesme s sasse e e s taeesanessstesnsentsesseneesnessesmeseesssnssesnsnsessnnes 1

Executive Summary........................... R R X Y3 o e AT S I 1
1o INEROAUCHION ... e b et a et b st st b e se s s eessnaeassesesennessensaenratosans 3
2, Key Site Details ausi:usmusvs o st maso s sy inas Srspmsnssnssasaymesenssspossssasatssansns s ses 4
3. Investigations..................conromeener e iSRRG RS R S e neee 4
4. Results of Investigations v e st o5 oSSR dssEs o e en s 6
4.1 RESUMS ...ttt ettt b et st s s s ettt ee s s b tetees 6
TTKIEOre WOS L uyesorssmmanesnsnsecosmommassesvio oo s s oo s s s 53 S R s VSR AR e v s 6
TIKItEre E@St...........ovvveueririee st sttt ss e et sa e b ens se s s s e ke as b ebaen s e b e s bt ea st b eb et ie s sa et ie s emtnrens 15

6.  ReCOMMENUALIONS....... ..ot ee e s eee sttt e e e s e et eseeseeeensesesesssseenseensesnssesesnsessssssesesnssense 18

T REIEIBINCES ... ...t e e et e e eseesesebae s s e s b e sesee e beebeesseeseenssensemseessenseesseesseessesenseasss 19

List of Tables

Table 1 - Inferred Basalt ReSOUCes = TIKIETE ..............cocoeieuiiiieeeeceeeeees ettt e e st 1
Table 2- Laboratory Test Results (after Greenham 2017)..............coccoiiveiieierieinieeceeceeeseeeseseeeseneenseeeens 11
Table 3 - Tikitere West Conceptual Pit VOIUMES .............c.o.coooiiiiiiiiciiieci et 12
Table 4 - Tikitere East Basalt VOIUMES ..............ccooooio ettt s e e eeene 17

Figures & Plates

Figure 1 - Drillhole Location Plan (see Figure 3 for Tikitere West detail) 5
Figure 2 - Site Geology 7
Figure 3 - Tikitere West - Geology Plan (top) and Cross Section (bottom). 8
Figure 4 - Tikitere West - Plan and oblique views of drill holes and conceptual pit design. 13
Figure 5 - Tikitere West - Section 1 (top) and Section 2 (bottom) showing base of basalt and pit design 14
Figure 6 — Tikitere East - Basalt Thickness 17
Plate 1 - Drill Rig 3
Plate 2 - Cutting on Tikitere West hill. 9
Plate 3 - Outcrop of Pumice Breccia 10
Plate 4 — Example of rock chips from Tikitere East ridge. 15

August 2018 / file ref.2033_220_008 GROUNDWORK p1us



Inland Rail Project PAGE iii

Preliminary Resource Investigation - Tikitere

Table of Contents

Appendices

Appendix 1 Percussion Drill Hole Photographs and Logs
Appendix 2 Understanding Your Geological Report

August 2018 / file ref.2033_220_008 GROUNDWORK pius



intand Rail Project ' PAGE 1

Preliminary Resource Investigation - Tikitere

Disclaimer

This report and all its components (including images, audio, video, and text) are copyright. Apart from fair dealing for
the purposes of private study, research, criticism, or review as permitted under the Copyright Act 1968, no part may
be reproduced, copied, or transmitted in any form, or by any means (electronic, mechanical or graphic) without the

prior written permission of Groundwork Plus.

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may not rely on this
report. Groundwork Plus waives all liability to any third party loss, damage, liability or claim arising out of or incidental

to a third party publishing, using or relying on the facts, content, opinions or subject matter contained in this report.

Groundwork Plus waives all responsibility for loss or damage where the accuracy and effectiveness of information
provided by the Client or other third parties was inaccurate and was relied upon, wholly or in part in reporting. This
report is a dynamic/alive document and may be modified as new information is revealed or unrecognised impacts are

encountered. For further information about understanding this report refer to APPENDIX 2.

Executive Summary

As part of a preliminary resource investigation conducted in central NSW following the proposed Inland Rail route from
Narromine to Inglewood, preliminary drilling and field mapping has identified key sites hosting modest sized resources
of commercial interest. These resources include basalt, such as that occurring on the property known as “Tikitere”,
approximately 10km south east of the town of North Star. The total resources available at Tikitere are shown below in
Table 1- Inferred Resources.

Table 1 - Inferred Basalt Resources - Tikitere

me (m3 : :
Area ekt YOI!’ 6 (m) Comments and calculation constraints

(in situ)

340.000 Based on drilling data and local LIDAR derived topographic data.” Constrained to conceptual pit design.
Tikitere West ! Subject to proposed Development Application by landowner.

1.737.000 Based on drilling data and local LIDAR derived topographic data. Aerial photograph interpretation
Tikitere East e used in areas of no drilling.
Total 2,077,000

August 2018 / file ref.2033_220_008 GROUNDWORK p1us
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Key Findings
= Tikitere Site

» The site consists of a significant high-quality basalt resource which forms a prominent hill (Tikitere
West) and east west trending ridge line (Tikitere East). The basalt forming the hill at Tikitere West
has previously been drilled to a depth of 29m without hitting basement and is interpreted as being a
localised volcanic vent of limited horizontal extent (200m x 80m). The ridge line of Tikitere East is
interpreted to be a remnant basalt flow averaging 5-6m thick and extending for about 1,600m long
by 150m wide.

s Thelow elevations, resource distributions, weathering profile and confining topography of the Tikitere
East Resource is well suited to simple lateral quarrying progressions effectively slicing the targeted
elevated resource from the surrounding agricultural plains. The Tikitere West Resource will need to

be to be mined using conventional benching techniques to access the resource at depth.
e A modest amount of further resources could be better defined to the east where outcrop of basalt

has been identified but remains untested by drilling.

Key Recommendations

e Itis recommended to collect a bulk sample from Tikitere East for materials testing to confirm preliminary
geological observations. Whilst the risk of geological non-compliance is considered low in the target material,

completing this work would confirm the suitability of the material for the production of specification materials.

August 2018 / file ref.2033_220_008 GROUNDWORK p1us
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1. Introduction

Groundwork Plus was commissioned by Quarry Solutions to conduct a collaborative investigation to gather sufficient
information to recommend key sites of interest to service the material needs of the anticipated Inland Rail Project.
Drilling was completed over two days beginning 17 of July 2018 and was jointly supervised by Terry Woods of Quarry
Solutions and Troy Lowien of Groundwork Plus. A total of forty (40) percussion drill holes were completed over the
site by an air track top hammer rig during this time with samples retrieved at each site for further analysis and digitisation
into logs. Brief reconnaissance style geological mapping of the site was also completed to inform hole locations and
confirm the broad nature and distribution of the rock types on site.

Plate 1 - Atlas Copco (Epiroc) T35 tophammer rig dritling on Tikitere East ridge line. Thin veneer of residual basaltic soil and

basalt cobbles can be seen pushed up in foreground.
' .
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2. Key Site Details

Locations: Tikitere Site — Lot5 DP755984. Situated 13km south of North Star on Croppa Creek Road.

Land Use: The site is currently used for agricultural activities.

Landform: Hilly rise and ridge line to 330m AHD surrounded by gently undulating agricultural plains

Site Geology: Volcanic plug (basaltic) and residual basalt flow overlying sandstone to argillite sedimentary
rock.

Vegetation: Patches of remnant vegetation on hills.

3. Investigations

The results of this report relate to a recent investigative drilling conducted in central NSW with the object to identify
potential quarry resources and nominate sites to service the anticipated Inland Rail Project. The Inland Rail Project
requires a broad range of quarry materials including significant fill, pavement, sealing and ballast products to be
sourced along the breadth of the proposed line which is not yet finalised. Accordingly, sites were chosen following a
desktop review conducted by Groundwork Plus in consultation with Quarry Solutions and accessed opportunistically
with the permission and co-operation of the land owner. Final determination of the site, subsequent drill hole locations
and resource sampling and logging was conducted by a suitably qualified geologist (Troy Lowien ~ Groundwork Plus)

and overseen from an operational perspective by a representative of Quarry Solutions (Terry Woods).

Investigation of the Tikitere Site was conducted over an isolated hill rising 20m above the surrounding plain (Tikitere
West) and an adjacent 1.6km long ridge line (Tikitere East). Both sites show surficial distinctly to slightly weathered
basalt cobbles but little outcrop available to mark geological contacts. Previous investigations were carried out on the
hill at Tikitere West in 2017 to support a Development Application by the land owner for a quarry at the site. This
investigation involved drilling of three (3) cored and twelve (12) percussion holes to depths of up to 30m.

Recent investigative drilling consisted of forty (40) percussion holes in total comprising fifteen (15) on the hill at Tikitere
West and twenty five (25) percussion holes along the ridge line of Tikitere East. Material was retrieved at one (1) metre
intervals to be stored in chip trays for later logging. All drill collars were surveyed using a hand-held GPS unit, including
the collars of holes drilled in 2017 to confirm their locations, refer Figure 1 - DRILLHOLE LOCATION.

Reconnaissance geological mapping was also carried out to confirm the rock types and extents of the geological units

on site.

The results of the investigation are discussed in Section 4 and the percussion drill-hole logs are attached in APPENDIX
1 - PERCUSSION DRILL HOLE PHOTOGRAPHS AND LOGS.

August 2018 / file ref.2033_220_008 GROUNDWORK pius
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Preliminary Resource Investigation - Tikitere

4. Results of Investigations

The resource estimates are based on the results of the very preliminary site inspections possible combined with the
information returned from all percussion drill-holes completed in this and previous investigations. The material
encountered was geologically logged pursuant to Australian Standard AS1726-1993: Geotechnical Site Investigations.
Estimated material strength, degree of weathering, degree of alteration, rock structure, foliation intensity, and general
rock type were recorded. The percussion drill-hole logs are attached in APPENDIX 1 — PERCUSSION DRILL HOLE
PHOTOGRAPHS AND LOGS.

The details of the drilling are listed below:

Contractor: Ron Sothern Drilling

Holes Drilled: 40 Percussion Holes (TR01 to TR40)
Total Meters Drilled: 225m

Drill Hole Inclination: Linear holes drilled at -90°
Drilling Date: July 2018

Hole Size: 83mm

Drilling Style: Top hole hammer

In general the drilling conditions encountered across the site were good. Drill penetration rates were recorded and
varied across the site, however, averaged approximate 0.6 m/min. This suggests that the target rock has high potential

for use as high quality quarried products.

41 Results

The geology of the site is dominated by remnant basaltic flows which overlie older sedimentary rocks (sandstone,

siltstone) and minor low-grade metamorphic rocks (meta-sandstone), refer Figure 2 - Site Geology.

Tikitere West.
The basalt at Tlkitere West forms a prominent hill, approximately 200m long by 80m wide, which rises to about 20m

above the surrounding plain. Previous drilling concentrated on the central area of the hill, with some holes being
drilled up to a depth of 29m without intersecting the underlying sandstone. Recent drilling was focussed on
delineating the peripheral extents of the basalt and revealed a steeply dipping contact with the sandstone, dipping
towards the centre of the hill, which intersects the ground surface just above the toe of the hill, refer Figure 3 -
Tikitere West Geology. Measurements of columnar jointing orientations in a small cutting on the north west side of
the hill (Plate 2) support the inference of a steeply dipping contact. This basalt hill has been interpreted to be a
small, localised magmatic vent, which is also supported by the occurrence of a basaltic pumice breccia at the
southern end of the hill (Plate 3).

August 2018 / file ref.2033_220_008 GROUNDWORK pius
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Preliminary Resource Investigation - Tikitere

Figure 3 - Tikitere West - Geology Plan (top) and Cross Section (bottom).
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Plate 2 - Cutting on north-west side of Tikitere West hill showing orientation of columnar jointing.

Orlentation of
Columnar Jointing
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Plate 3 - (Top) Outcrop of pumice breccia on southern margin of Tikitere West hill. (Bottom) Close up of pumice breccia.
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The residual soil and overburden are thin (<0.5 m) to non-existent across the hill, with good quality basalt intersected

close to surface and continuing to the contact with the sandstone.

The basalt is consistent, sparsely vesicular with no observable amygdule or significant hosted smectite-chlorite
segregations. As such it is predicted to produce a broad range of quarry products including fill, pavements, sealing and

asphalt aggregate and ballast.

Tests carried out on samples from the previous investigation indicate the basalt meets and exceeds specifications for
rail ballast as required by the ARTC (refer Table 2).

Table 2- Laboratory Test Results (after Greenham 2017)

Laboratory Test ARTC - ETA - 04-01 Sample | Sample | Sample
Ballast Specification 1 2 3
Bulk Density (kg/m3 ) min 1200 2800 2880 2900
Particle Density (kg/m3) min 2500 2800 2830 2840
Aggregate Crushing Value max 25% 16.7 8.2 8.6
Wet Attrition Value max 6% 2.7 25 3.3
LA Values max 25% 12 11 13
Weak Particles max 5% 0.1 0.1 0.2
Particle Density (SSD) (t/m3) >1.2tIm3 283 2.83 2.84
Water Absorption (%) 0.7 0.7 0.7
Wet Strength (13.2 -9.5mm) (kN) >175 kN 221 239 357
Dry Strength (13.2-9.5mm) (kN) 246 265 372
Wet/Dry Strength Variation (13.2-9.5mm) (%) <25% 10 10 4
Degradation Factor 84 84
UCS kPa 230 337 268
Mill Abrasion Value 4.8 4
Mill Abrasion Number 36 31
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The base of the basalt was modelled in 3D using geological modelling sofiware with the basal contact being projected
no more than 10m below the end of drill holes which finished in basalt. A conceptual pit design was created that
enables full extraction of the modelled resource (Figures 4 and 5). The pit was designed using batter angles of 45°
and 75° in the sandstone and basalt respectively, and maximum bench height of 15m. Volumes of Sandstone and

basalt within the pit design are shown in Table 3.

Table 3 - Tikitere West Conceptual Pit Volumes

Material Volume (m3)
Basalt 340,000
Sandstone 55,000
Total 395,000

August 2018 / file ref.2033_220_008 GROUNDWORK p1us
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Figure 4 - Tikitere West - Plan and oblique views of drill holes and conceptual pit design.

Boundary from EIS
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Preliminary Resource Investigation - Tikitere

Figure 5 - Tikitere West - Section 1 {top) and Section 2 (bottom) showing base of basalt (green) and pit design (orange)

o oy
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Preliminary Resource Investigation - Tikitere

Tikitere East.
The basalt at Tlkitere East forms an east-south-east trending ridge line, approximately 1,600m long by 150m wide,

which rises to about 10m above the surrounding plain. Another smaller, north-east trending ridge line lies further to
the east, approximately 480m long by 80m wide, which was not tested by drilling in this investigation (refer Figure 2).
An area of low grade metamorphosed sandstone occurs adjacent to the smaller basalt ridge. This meta-sandstone is

very hard and resistant to weathering and forms a localised rise.

This investigation was focussed on drilling along the axis of the main ridge line to test the depth to the contact with the
underlying sandstone, with some holes drilled on the edges of the ridge line to determine contact morphology. Holes

were also stepped out into the surrounding plain to test for basalt occurring below cover / residual soils.

Drilling encountered reasonably consistent basalt thickness along the ridge line, with some holes showing up to 8m of
basalt (Plate 4). Average thickness of basalt is around 7m for the western ridge line and 5m for the central ridge line.

Although it wasn't drilled, it is estimated the basalt of the eastern ridge is also around 5m average thickness.

Plate 4 - Rock Chips from TR18 drilled on western basalt ridge. Shows 8m of slightly to distinctly weathered basalt followed by
2m of sandstone. Top of hole on left.

A small 50m by 50m area of the central basalt ridge has been excavated by the landowner and serves as a window
into the shape and form of the basalt-sandstone contact. The contact can be traced around the periphery of the pit

and forms a relatively planar feature (Plate 5).

The quality of the basalt on the ridges appears to be slightly less than that of Tikitere West. Likely because flows are
less massive than vents and are more susceptible to weathering processes. There is more abundant ferruginous
staining on joint surfaces logged in the rock chips, and drilling penetration was marginally faster. There were also
some areas that displayed more intense weathering at the base of the basalt, which can be a common occurrence for
mafic lava flows. However, the basalt of the ridge lines is still considered of good quality and should meet the

specifications for rail ballast.
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Plate 5 — Photos of pit walls in the central basalt ridge.
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Modelling of the basalt-sandstone contact based on drilling results and aerial photo interpretation was undertaken and
enabled a reasonably accurate estimate of basalt thickness and volume (refer Figure 6 - Tikitere East Basalt

Thickness). Estimated volumes are shown in Table 4, using a 50m buffer zone to the property boundary.

Table 4 - Tikitere East Basalt Volumes

Basalt Volume (m?)
Western Ridge 1,040,000
Central Ridge 515,000
Eastern Ridge 182,000
Total 1,737,000

Figure 6 - Tikitere East - Basalt Thickness

Basalt
Thickness (m)

Central Ridge
Western Ridge

Eastern Ridpe
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Preliminary Resource Investigation - Tikitere

6. Recommendations

While data suggests that the quality of the basalt resource is high at the Tikitere West site, it is recommended to collect
a bulk sample from Tikitere East for materials testing to confirm preliminary geological observations. Whilst the risk of
geological non-compliance is considered low in the target material, completing this work would confirm the suitability

of the material for the production of material complying with ARTC specifications.
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Preliminary Resource Investigation - Tikitere

7. References
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Preliminary Resource Investigation - Tikitere

8. Important Information

Your attention is drawn to the document — ‘Important Information about your Report'. The statements presented in this
document are intended to advise you of what your realistic expectations of this report should be and to present you
with recommendations on how to minimise the risks associated with the geotechnical criteria for this project. The
document is not intended to reduce the level of responsibility accepted by Groundwork Plus, but rather to ensure that
all parties who may rely on this report are aware of the responsibilities each assumes in so doing. We would be pleased
to answer any questions about this important information from the reader of this report. Further information on
UNDERSTANDING YOUR REPORT is presented in APPENDIX 2.
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Appendix 2

UNDERSTANDING YOUR REPORT



IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL REPORT

These notes have been collated by Groundwork Plus. They are designed to help you in the interpretation of your
Report.

Geological studies are commissioned to gain information about environmental conditions on and beneath the surface of a
site. The more comprehensive the study, the more reliable the assessment is likely to be, but remember, any such
assessment is to a greater or lesser extent based on professional opinions about conditions that cannot be seen or tested.
Accordingly, no matter how much data is accumulated, risks created by unanticipated conditions will always remain. Work
with your geological consultant to manage known and unknown risks. Part of that process should already have been
accomplished, through the risk allocation provisions you and your geological professional discussed and included in your
contract's general terms and conditions. This document is intended to explain some of the concepts that may be included
in your agreement and to pass along information and suggestions to help you manage your risk.

Beware Of Change; Keep Your Geological Professional Advised

The design of a geological study considers a variety of factors that are subject to change. Changes can undermine the
applicability of a reports findings, conclusions, and recommendations. Advise your geological professional about any
changes as you become aware of them. Geological professionals cannot accept responsibility or liability for problems that
occur because a report fails to consider conditions that did not exist when the study was designed. Ask your geological
professional about the types of changes you should be particularly alert to. Some of the most common include:

modification of the propoased development or ownership group;
sale or other property transfer;

replacement of or additions to the financing entity;

amendment of existing regulations or introduction of new ones; or
changes in the use or condition of adjacent property.

Should you become aware of any change, do not rely on an existing geological report. Advise your geological professional
immediately; follow the professional’s advice.

Prepare To Deal with Unanticipated Conditions

The findings, recommendations, and conclusions of a report typically are based on a review of historical information,
interviews, a site ‘walkover’ and other forms of non-invasive research. When site subsurface conditions are not sampled in
any way, the risk of unanticipated conditions is higher than it wouild otherwise be.

While borings, installation of monitoring wells, and similar invasive test methods can help reduce the risk of unanticipated
conditions, do not overvalue the effectiveness of testing. Testing provides information about actual conditions only at the
precise locations where samples are taken and only when they are taken. Your geological professional has applied that
specific information to develop a general opinion about environmental conditions. Actual conditions in areas not sampled
may differ (sometimes sharply) from those predicted in a report. For example, a site may contain an unregistered
underground storage tank that shows no surface trace of its existence. Even conditions in areas that were tested can
change, sometimes suddenly, due to any number of events, not the least of which include occurrences at adjacent sites.
Recognize too, that even some conditions in tested areas may go undiscovered, because the tests or analytical methods
used were designed to detect only those conditions assumed to exist.

Manage your risks by retaining your geological professional to work with you as the project proceeds. Establish a
contingency fund or other means to enable your geological professional to respond rapidly, in order to limit the impact of
unforeseen conditions. To help prevent any misunderstanding, identify those empowered to authorize changes and the
administrative procedures that should be followed.

Do Not Permit Any Other Party to Rely On The Report
Geological professionals design their studies and prepare their reports to meet the specific needs of the clients who retain

them, in light of the risk management methods that the client and geological professionals agree to, and the statutory,
regulatory, or other requirements that apply. The study designed for a developer may differ sharply from one designed for



a lender, insurer, public agency or even another developer. Unless the report specifically states otherwise, it was developed
for you and only you. Do not unilaterally permit any other party to rely on it. The report and the study underlying it may not
be adequate for another party's needs and you could be held liable, for shortcomings your geological professional was
powerless to prevent or anticipate. Inform your geological professional when you know or expect that someone else - a
third-party will want to use or rely on the report. Do not permit third-party use or refiance until you first confer with the
Geological professional who prepared the report. Additional testing, analysis, or study may be required and in any event,
appropriate terms and conditions should be agreed to so both you and your geological professional are protected from third-
party risks. Any party who relies on a geological report without the express written permission of the professional who
prepared it and the client for whom it was prepared may be solely liable for any problems that arise.

Avoid Misinterpretation of the Report

Design professionals and other parties may want to rely on the report in developing plans and specifications. They need to
be advised, in writing, that their needs may not have been considered when the study’s scope was developed and even if
their needs were considered, they might misinterpret geological findings, conclusions, and recommendations. Commission
your geological professional to explain pertinent elements of the report to others who are permitted o rely on it and to review
any plans, specifications or other instruments of professional service that incorporate any of the report's findings,
conclusions, or recommendations. Your geological professional has the best understanding of the issues involved, including
the fundamental assumptions that determined the study's scope.

Give Contractors Access to the Report

Reduce the risk of delays, claims, and disputes by giving contractors access to the full report, providing that itis accompanied
by a letter of transmittal that can protect you by making it unquestionably clear that: ) the study was not conducted and the
report was not prepared for purposes of bid development and 2) the findings, conclusions and recommendations included
in the report are based on a variety of opinions, inferences, and assumptions and are subject to interpretation. Use the letter
to also advise contractors to consult with your geological professional to obtain clarifications, interpretations, and guidance
(a fee may be required for this service) and that-in any event, they should conduct additional studies to obtain the specific
type and extent of information each prefers for preparing a bid or cost estimate. Providing access to the full report, with the
appropriate caveats, helps prevent formation of adversarial attitudes and claims of concealed or differing conditions. If a
contractor elects to ignore the warnings and advice in the letter of transmittal, it would do so at its own risk. Your geological
professional should be able to help you prepare an effective letter.

Do Not Separate Documentation from the Report

Geological reports often include supplementary documentation, such as maps and copies of regulatory files, permits,
registrations, citations, and correspondence with regulatory agencies. If subsurface explorations were performed, the report
may contain final boring logs and copies of laboratory data. If remediation activities occurred on site, the report may include;
copies of daily field reports, waste manifests and information about the disturbance of subsurface materials, the type and
thickness of any fill placed on site and fill placement practices, among other types of documentation. Do not separate
supplementary documentation from the report. Do not permit any other party to redraw or modify any of the supplementary
documentation for incorporation into other professionals’ instruments of service.

Realize That Recommendations May Not Be Final

The technical recommendations included in a geological report are based on assumptions about actual conditions and so
are preliminary or tentative. Final recommendations can be prepared only by observing actual conditions as they are
exposed. For that reason, you should retain your geological professional to observe construction andlor remediation
activities on site, to permit rapid response to unanticipated conditions. The geological professional who prepared the report
cannot assume responsibility or liability for the report's recommendations if that professional is not retained to observe
relevant site operations.

Understand That Geotechnical Issues Have Not Been Addressed

Unless geotechnical engineering was specifically included in the scope of professional service, a report is not likely to relate
any findings, conclusions, or recommendations about the suitability of subsurface materials for construction purposes,
especially when site remediation has been accomplished through the removal, replacement, encapsulation, or chemical
treatment of on- site soils. The equipment, techniques, and testing used by geotechnical engineers differ markedly from



those used by Geological professionals; their education, fraining, and experience are also significantly different. If you plan
to build on the subject site, but have not yet had a geotechnical engineering study conducted, your Geological professional
should be able to provide guidance about the next steps you should take. The same firm may provide the services you
need.

Read Responsibility Provisions Closely

Geological studies cannot be exact; they are based on professional judgement and opinion. Nonetheless, some dlients,
contractors, and others assume geological reports are, or certainly should be, unerringly precise. Such assumptions have
created unrealistic expectations that have led to wholly unwarranted claims and disputes. To help prevent such problems,
geological professionals have developed a number of report provisions and contract terms that explain who is responsible
for what and how risks are to be allocated. Some people mistake these for ‘exculpatory clauses', that is, provisions whose
purpose is to transfer one party’s rightful responsibilities and liabilities to someone else. Read the responsibility provisions
included in a report and in the contract you and your Geological professional agreed to.






