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PART A - PROPONENT DETAILS
TABLE 1: PROPONENT DETAILS

Name

Sunnyside Pastoral Pty Ltd

ABN

25 600 966 434

Address

2355 Bridgenorth Road
WESTWOOD Tasmania 7292

Contact

Mr Andrew Johnston

Phone

(03) 6393 4213

Mobile phone

0438 978 883

email

andrewjackjohnston@gmail.com

Consultant

Integrated land management & planning
0437 394 492

barry.williams@ilmp.com.au
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PART B – PROJECT DESCRIPTION
Andrew Johnston owns and operates Sunnyside Pastoral Pty Ltd, a mixed agricultural business
undertaking cropping and grazing activities on a pastoral property owned by the Johnston family at
Westwood in northern Tasmania. Andrew Johnston as Johnston A. C. was issued mining lease
number 1992 P/M to conduct quarrying activities on the land at Westwood.
Sunnyside Pastoral Pty Ltd (Proponent) operates the Westwood Quarry on a continuous basis, and
will employ fully skilled and professional contractors to periodically undertake drilling, blasting,
crushing and screening activities.

1

OVERVIEW OF ACTIVITY AND SITE
PROPOSED ACTIVITY

Change to existing
permitted activity

Westwood Quarry operates under an existing permit issued by the
Meander Valley Council. Council advised that the introduction of a new
activity (drilling and blasting) is a matter to be considered by the
Environment Protection Authority (EPA). Personal communication: Andrew
Johnston.

Material extracted

Westwood Quarry extracts weathered and fresh dolerite rock.

Maximum extraction
and processed capacity

Maximum production capacity will remain at 50 000 cubic metres
processed per annum. This volume equates to approximately 80,000
tonnes.

Method of extraction
and processing

Westwood Quarry will continue to extract dolerite rock. Weathered
dolerite will be extracted by ripping and fresh (blue) rock will be won
through drilling and blasting. All products will be processed through a
crusher / screener circuit.

Transport

A recent Traffic Impact Assessment 1 calculated the annual average daily
traffic (AADT) generated by the Westwood Quarry is 30 movements per
day. The introduction of drilling and blasting will not cause a notable
change to the volume of traffic generated by the quarry.

Stockpiling

Overburden stockpiles have been developed on the perimeter of the
quarry area. Within the footprint stockpiles of products including clean
aggregates 16mm, 25mm, 40mm and blended gravels and scalps are
routinely developed.

Area of disturbance

5 hectares un-rehabilitated land
7 hectares cleared over the life of the quarry

Major equipment

Type

Make

Model

Power (kW)

Excavator

Caterpillar

CAT 325

120

Wheel loader

Caterpillar

CAT 966 H

195

Traffic Impact Assessment – Westwood Quarry, Bridgenorth Road, Westwood – RJK Consulting Engineers, 6
April 2016.

1

Integrated Land Management and Planning | Part B – Project Description

4

Westwood Quarry Blasting – Environmental Effects Report

17 September 2020

Professional contractors will mobilise other equipment on site to
undertake drilling, crushing, screening, ripping and pushing activities.
Infrastructure

Site shed and hydrocarbon store, internal haul roads and access road as
per Quarry Plan.

Proposal timeline

Documentation

Advertising

EPA assessment

EPN issued

Sept 20

Oct 20

Dec 20

Jan 21

Hours of Operation
Quarry operations

Weekdays

7.00 am to 7.00 pm

Blasting

Weekdays

10.00 am to 3.00 pm

Saturday

8.00 am to 6.00 pm

RATIONALE FOR PROPOSAL AND ALTERNATIVES
Rationale

The dolerite resource was found to be too fresh for ripping at a shallow
depth. Blasting is necessary to orchestrate an efficient extractive
operation.

Alternative

Without blasting, extractive operations would be forced to range widely to
access weathered rock suitable for ripping, increasing disturbance and
rehabilitation liability.

LOCATION AND PLANNING CONTEXT
Location

2355 Bridgenorth Road
WESTWOOD Tasmania 7292

Municipality

Meander Valley Council

Land use zone

26.0 Rural Resource

Meander Valley Interim Planning Scheme 2013
Use class

Extractive industry

Permissibility

The existing operation is fully permitted and introducing a new activity
(blasting) does not require an additional permit.

Property Owner

A C Johnston (Proponent)

Certificate of Title

18699 / 1

Mining Lease

1992P/M

Mining Lease Area

12 hectares

Integrated Land Management and Planning | Overview of activity and site
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DESCRIPTION OF EXISTING SITE AND SURROUNDS
Land use

Westwood Quarry is set in a rural landscape, all properties surrounding
the site are dedicated to agricultural production.
The closest sensitive uses (residences) are as follows:
Property

Address

Separation distance

Sunnyside

2355 Bridgenorth Road, Westwood, Tas, 7292

400 m

Corona

2418 Bridgenorth Road, Westwood, Tas, 7292

1650 m

Meadow Lynn

650 Westwood Road, Westwood, Tas, 7292

1890 m

Highbrae

600 Westwood Road, Westwood, Tas, 7292

1900 m

Topography

Mining Lease 1992P/M is situated on the Meander River flood plain on a slightly
elevated river flat setting with low relief at around 170 metres in elevation.

Climate Data – Launceston (Ti Tree Bend 091237) (B.O.M., 2016)
Temperatures
averages (Co)

Coolest month Min.

2.3 (Jul.)

Annual min.

7.4

Warmest month Max.

24.6 (Feb.)

Annual Max.

18.5

Rainfall (mm)
mean

Wettest month

87.3 (Aug.)

Annual mean

Driest month

30.7 (Feb.)

Wind averages

Mornings

Strongest winds (20%) are from the northwest between
10 and 30 km/hr.

Afternoons

Strongest winds (30%) are from the northwest between
20 and 30 km/hr.

Aspect

The quarry site is located on a shallow ridge in a low relief landscape. The site is
around 175 m on the north east corner falling to 165 on the southwest corner.

Geology

The site is located on a discrete exposure of a dolerite sill more fully expressed in
ridge lines on neighbouring land. The dolerite is most likely overlain with Tertiary
sediments to the south and east.
Dolerite is unlikely to contain rock with acid forming potential.

Soils

Weakly weathered in situ dolerite usually forms shallow soils or rock pavements.
Strongly weathered in situ dolerite usually forms deep clayey soils. Although the
dolerite is weathered the soil is a thin texture contrast soil with mottled brown
clayey subsoil.
A area of confluence of several minor watercourses and approximately 10 metres
lower in elevation is mapped as having a Acid Sulphate Soil potential of Low
approximately 450 metres northwest of Westwood Quarry.
Integrated Land Management and Planning | Overview of activity and site
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Hydrology

A small farm dam is located adjacent to the quarry site on the western side and is
used by the landowner to store rainfall runoff to supply to water troughs around
the farm.

Watercourses

A watercourse runs through the southern portion of the mining lease area. The
CFEV project 2 identifies the watercourse as 305563 and rates the Integrated
Conservation Value ICV as M moderate.

Natural Values

The Westwood Quarry is located on a pastoral property (Sunnyside Pastoral). The
land disturbed by the quarry operation is agricultural land exposed to rotations of
crops and pastures for many years. There is no remaining natural vegetation or
habitat within the boundaries of the mining lease.
On a neighbouring property a remnant of native vegetation remains. This
community is mapped as DAZ Eucalyptus amygdalina inland forest and woodland
on Cainozoic deposits and is listed as threatened under the Nature Conservation
Act 2002, (see area identified as 15 in Figure 1). Further afield, this community
and other similar remnant native vegetation copses harbor examples of flora
species listed as rare or vulnerable under the Threatened Species Protection Act
1995.

The Conservation of Freshwater Ecosystem Values (CFEV) Project provides conservation
assessments for all rivers, lakes and waterbodies, wetlands, estuaries, saltmarshes and karst within
Tasmania.
2
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SITE LAYOUT AND DEVELOPMENT

Rural Resource Zone (MVIPS13)
Rural Resource Zone (MVIPS13)

Mining Lease 1992P/M
448 Westwood Road
Proponent’s residence
2355 Bridgenorth Road

Closest residence in other ownership
2418 Bridgenorth Road

650 & 600 Westwood Road

822 Westwood Road

Rural Resource Zone (MVIPS13)

FIGURE 1: LOCATION MAP
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8

Westwood Quarry Blasting – Environmental Effects Report

C.T. 52263/3

17 September 2020

Listed native woodland
community (NCA 2002)

Mining Lease 1992P/M

C.T. 52262/1

Sunnyside Pastoral Pty Ltd
Cert. Title: 18699 / 1



north

C.T. 116521/1

FIGURE 2: MAP OF THE LAND
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Product stockpiles
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Secondary sediment retention
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FIGURE 3: WESTWOOD QUARRY - QUARRY PLAN UPDATE 2020

Drawn: BW, Date: Sept 2020, Revision: 0
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FIGURE 4: SECTIONS THROUGH DEVELOPMENT STAGES (EXAGGERATED SCALE)
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DESCRIPTION OF EXISTING ACTIVITY

The Westwood Quarry operates under an existing permit issued by the Meander Valley Council (PA
16/0174) with Permit Conditions - Environmental issued by the EPA (PCE 9428).
•
•
•
•

The environmental permit conditions do not require environmental monitoring.
There have been no public complaints against the Westwood Quarry since the permit was
issued in 2016.
There have been no recorded breaches of the current regulatory approval conditions
imposed by the environmental conditions.
There have been no contraventions of environmental law.

PART C POTENTIAL ENVIRONMENTAL IMPACTS
1

AIR QUALITY

The Westwood Quarry is remote from any residences that may be adversely affected by dust
emissions (see separation to residences in Location and planning context section and Figure 1
Location Map). The closest residences are located due south of the quarry and the prevailing and
strongest winds emanate from the northwest. Only the operator’s residence is likely to be affected
by any dust emissions that do occur.
Weathered dolerite rock is associated with iron rich clays. The fine particles in clays can give rise to
dust emissions when dry. Drilling and blasting, crushing hard rock and mechanical screening can all
produce dust emissions.
The Westwood Quarry can be observed from Bridgenorth Road. A visible dust plume emanating
from the quarry would be unsightly and could possibly lead to complaints to the Council. The
operator lives and works on the surrounding farm and hence can readily observe if a dust plume can
be seen crossing the mining lease boundary.
Under normal circumstances the quarry operator will;
•
•
•

keep drop distances short in loading hoppers and trucks;
travel speeds on unpaved surfaces will be limited to 20 km/hr within the quarry and 40
km/hr on the access road; and
trucks will be loaded with the load surface either level with the sides of the tray or the
surface will be dampened or a cover applied.

In dry and windy days dust emissions will be monitored and if a visible dust plume is crossing the
mining lease boundary one or more of the following actions may be implemented:
•
•
•

Use a water cart to dampen the quarry access road and trafficable surface within the quarry.
Use a water spray to dampen the surface of topsoil, overburden and product stockpiles.
Apply a mist spray to the either the input or output conveyor on the crusher / screener.

Integrated Land Management and Planning | Description of existing activity
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WATER QUALITY

2.1

STORMWATER RUNOFF

The quarry is targeting a weathered dolerite source rock with a fresher source rock substrate. The
benches being developed from now on will be blasted. The existing bench has been over drilled and
fractured and this procedure will continue as common practice. Rainfall tends to infiltrate into the
fractured rock rather than pond on the surface and contribute to overland flow.
The blasting contractor is fracturing the ground to have a slight fall towards the south which will
cause run off to gather in the southeast corner. A primary sediment basin is located in the southern
corner of the existing quarry floor. The sediment trap will detain the runoff for a period to allow the
silt to settle out. Currently there is no overflow from the sediment trap and a portable pump and flat
hose is used to pump from the sediment trap into an existing farm dam, located on the mining lease
and hence providing secondary detention capacity. The discharge from the farm dam goes to the
drainage path and potentially off lease and this is the discharge point for the quarry.
A rule of thumb for sediment traps is the surface area should be around 0.3 % of the exposed
catchment area. The maximum disturbed area for the ultimate development will be limited to 5
hectares. The sediment trap should therefore be approximately 150 square metres in area. The size
and location of the sediment trap will be unchanged from that existing and designed in the previous
assessment documentation.

2.2

HYDROCARBONS

Hydrocarbons include engine oil, hydraulic oil, grease and diesel fuel. Hydrocarbons are lighter than
water and only a small amount will quickly spread over the surface of a water body contaminating
banks where the water surface meets the ground surface. Hydrocarbons on the surface of the water
will prevent an exchange of oxygen from the air to the water through the surface causing the water
to become oxygen deficient.
The drainage path is at risk from hydrocarbons in the event of a significant spill to ground where the
residue is transported over ground by an overland flow of water. The primary trap will be the first
point where spilt hydrocarbons will collect.
A hydrocarbon spill will trigger the following actions:
•
•
•
•

3

The source of the leak / spill will be secured.
The spill will be contained and a spill kit used to clean up.
If wet conditions prevail or the spill has been transported to the sediment trap a
hydrocarbon absorbent mats will be applied to the surface.
If the spill is substantial all the soil contaminated by the spill will be collected and disposed
of to an appropriate location.

NOISE EMISSIONS AND BLASTING

The Westwood Quarry will use drill and blast techniques to liberate the source rock. The proponent
initiated a trial blast with the permission of the Meander Valley Council and the Director of the
Environment Protection Authority. The air blast overpressure and ground vibration emissions of the
Integrated Land Management and Planning | Water quality
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trial blast were monitored by the Blasting Contractor. The full blast report appears appended to this
document as Appendix 1.
Details of the trial blast are summarised below:
TABLE 2: TRIAL BLAST DETAILS

Date

11 August 2020

Time

14.30

Number holes

171

Hole diameter

89 mm

Average depth

8.9 metres

Stemming height

2 metres

Spacing

2.4 metres

Explosive

9322 kgs

The results of the monitoring undertaken by the Blasting Contractor are below:
TABLE 3: MONITORING RESULTS - TRAIL BLAST WESTWOOD QUARRY

Parameter

Recorded

Air blast overpressure (dbL)

110.84

Ground vibration (ppv)

3.1

At residence (750 metres distant)

2.43

At gas pipeline (870 metres distant)

1.92

NOISE IMPACTS

The use of mechanical mobile equipment and particularly crushers and screeners give rise to noise
emissions. Noise generated on quarry sites is attenuated through solid objects screening the noise
and distance. The Quarry Code of Practice (DPIWE, 2017) stipulates a minimum attenuation distance
for a residence or other sensitive use from a quarry where drilling and blasting takes place is 1 000
metres.
The only residence within 1 000 metres is the Operator’s own residence.
Noise from mechanical equipment:
TABLE 4: TYPES OF EQUIPMENT USED AT THE SITE

Type

Make

Model

Power (kW)

Excavator

Caterpillar

CAT 325

140

Wheel loader

Caterpillar

CAT 966 H

195

The Westwood Quarry is located within a productive farming area where there is likely to be
activities on most farms generating noise including using tractors, trucks, quad bikes, chainsaws and
a variety of other noisy equipment.
Residences in other ownership closest to the Westwood Quarry mining lease boundary are listed. It
should be recognised the southern portion of the mining lease boundary has been found to be
unsuitable and will not be developed for extraction.
Integrated Land Management and Planning | Noise emissions and blasting
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TABLE 5: CLOSEST TO THE QUARRY: SENSITIVE RECEPTORS

Type

Address

Direction

Distance (km)

Residence

2418 Bridgenorth Road

SSW

1.61

Residence

822 Westwood Road

WNW

2.04

Residence

448 Westwood Road

ESE

1.91

Residence

650 Westwood Road

SSE

1.86

Residence

600 Westwood Road

SSE

1.99

The separation distance between the Westwood Quarry operation and the closest residences
combined with the normal ambient noise landscape of a productive rural community makes it highly
unlikely noise emissions from the quarry will be a nuisance for neighbours.
The current arrangement of Westwood Quarry had been compromised by the need to avoid fresh
dolerite exposures. Introducing blasting enables the hard, fresh dolerite to be extracted on logically
arranged benches and for excavation to proceed to a lower level. The lower floor and the
arrangement of formalised overburden stockpiles around the perimeter provides and effective
attenuation barrier around the quarry. As the excavation proceeds deeper the noise effects will be
diminished.

3.2

VIBRATION IMPACTS

The Westwood Quarry access road crosses over the Palisade TGP Pty Ltd Tasmanian Gas Pipeline
(TGP) (See Figure 2 Aerial image). Advice was sought on from TGP regarding the potential sensitivity
of the gas pipeline in relation to ground vibration produced through blasting. TGP advised that they
had no specific ground vibration limit defined but that a peak particle velocity (PPV) less than 2
mm/s should be acceptable. TGP further require that they should be notified of any blasting within
500 metres of the pipeline.

4

WASTE

4.1

LIQUID WASTE

Liquid emissions are possible from 2 sources:
•
•

Human waste will be collected in the holding tank of a relocatable toilet and periodically
emptied at a dump point.
Water emanating from the dust suppression actions either from the water cart or from
sprays on stockpiles or on the crusher / screener will be intercepted by the site drainage
system and will report to the sediment trap.

It is highly unlikely any liquid effluent will be discharged into the receiving environment.

Integrated Land Management and Planning | Waste
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SOLID WASTE

All waste will be managed in accordance with the hierarchy of waste management displayed below:
• avoidance
• recycling/reclamation
• re-use
• treatment
• disposal
Waste products generated by the quarry will be managed as per below:
Excavated materials unsuitable to process into marketable products, will be stored in
windrows and used for progressive rehabilitation works.
Used machinery parts and new parts packaging as a result of breakdowns, will be recycled
or passed into the appropriate waste stream.
General litter from packaging lunches, will be taken out in the workers cars and disposed
off-site at the end of each day.

•
•
•

The target source rock is dolerite. Potentially acid forming materials are not normally associated
with this geology.

5

HAZARDOUS SUBSTANCES AND CHEMICALS

The mobile equipment used for the Westwood Quarry operation is energised by diesel engines. To
fully maintain this equipment, it will be necessary to have stored onsite an amount of engine and
hydraulic oil. These products are considered hazardous substances due to the potential harmful
effects if released to the environment.
The potential harm will be mitigated by limiting the volume of product on site at any one time:
TABLE 6: STORED VOLUMES OF HYDROCARBONS

Product

Purpose

Container

Volume (litres)

Engine oil

Top up engine sumps between services

Steel drum

205

Hydraulic oil

Top up hydraulic tanks between services

Steel drum

205

Grease

Applied to hydraulic cylinders and bearings

Case of 10

4

The oil storage drums will be stored on a proprietary fully bunded drum storage pallet.
The Westwood Quarry will not have a permanent diesel fuel storage tank. The equipment will be
refuelled using a utility mounted fuel tank with a maximum capacity of 600 litres. The refuelling ute
will be brought onto the site each day.

Integrated Land Management and Planning | Hazardous substances and chemicals
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NATURAL VALUES
FLORA VALUES

The Westwood Quarry is located on a pastoral property (Sunnyside Pastoral). The land disturbed by
the quarry operation is agricultural land exposed to rotations of crops and pastures for many years.
There is no remaining natural vegetation or habitat within the boundaries of the mining lease.
Weeds tend to preferentially colonise disturbed ground and there are examples of various weeds
appearing on the overburden and topsoil stockpiles. To ensure weed fragments or seed does not
infiltrate the gravel products a weed control program has been implemented.
Below is an extract from the Natural Values Data Base providing a list of observed species recorded
within 5 kilometres of the Westwood Quarry. These records come from observations in remnant
native vegetation quite dissimilar to the pastoral grasses observed on the mining lease and on
surrounding land.
TABLE 7: RECORDS OF LISTED FLORA SPECIES WITHIN 5 KILOMETRES
Species

Common name

State listing

National listing

Date

Amphibromus neesii

southern swampgrass

rare

2002

Aphelia pumilio

dwarf fanwort

rare

2001

Asperula subsimplex

water woodruff

rare

2006

Brunonia australis

blue pincushion

rare

200

Callitris oblonga subsp.

south esk pine

vulnerable

Carex longebrachiata

drooping sedge

rare

2006

Hovea tasmanica

Rockfield purplepea

rare

1895

Juncus amabilis

gentle rush

rare

1984

Pimelea curviflora

curved rice-flower

p

1996

Endangered

1995

oblonga

(D.P.I.P.W.E., 2020)

6.2

FAUNA VALUES

There are distant records of observations of threatened fauna species. Below is an extract from the
Natural Values Data Base providing a list observed species recorded within 5 kilometres of the
Westwood Quarry and the distance between the record site and the mining lease boundary.
TABLE 8: RECORDS OF LISTED FAUNA SPECIES WITHIN 5 KILOMETRES
Species

Common name

State listing

National listing

Date

Aquila audax subsp.
fleayi

wedge-tailed eagle

endangered

endangered

1985

Integrated Land Management and Planning | Natural values
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Dasyurus maculatus

spotted-tailed quoll

rare

vulnerable

2020

Haliaeetus leucogaster

white-bellied sea-eagle

vulnerable

Litoria raniformis

green and gold frog

vulnerable

vulnerable

2003

Sarcophilus harrisii

tasmanian devil

endangered

endangered

2020

2018

(D.P.I.P.W.E., 2020)
The Westwood Quarry site is located on a mining lease covering cultivated land entirely covered
with exotic pastures. All records of communities and species listed for protection are recorded on
properties remote from the site. This proposal will not increase the amount of traffic travelling to
and from Westwood Quarry. There should not be an increase in road kill resulting from quarry traffic
as a result of this proposal.

7

WEEDS PESTS AND PATHOGENS

The following weeds have been observed within 5 000 metres of Westwwod Quarry:
Species

Common name

Observation count

Declared

Date

Elodea canadensis

Canadian pondweed

2

yes

1997

Erica scoparia

twig heath

823

yes

2018

Genista monspessulana

montpellier broom

1

yes

1994

Senecio jacobaea

ragwort

1

yes

1995

Ulex europaeus

gorse

1

yes

2001

Westwood Quarry is situated within an old and established agricultural landscape. Broadscale land
disturbance tends to give rise to abundance and diversity of weed species. The existing operation is
targeted biennially with an agricultural weed control program consisting of locating and spraying
weed specimens with a broad-spectrum herbicide.

8

ENVIRONMENTAL IMPACTS OF TRAFFIC

This proposal does not seek to increase quarry traffic. The potential emissions associated with traffic
including dust from the gravel access road and noise from the trucks will not change.

9

MONITORING

No routine environmental monitoring will be undertaken during quarrying operations. The Blasting
Contractor will undertake event specific monitoring as required by the Blast Management Plan.

Integrated Land Management and Planning | Weeds pests and pathogens
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10 DECOMMISSIONING AND REHABILITATION
The Westwood Quarry site is limited to a maximum area of un-rehabilitated land of 5 hectares. The
area currently disturbed by quarrying activities is 4.8 hectares.

10.1 IMMEDIATE REHABILITATION
The overburden stockpiles/windrows will be progressively rehabilitated by shaping and seeding with
pasture grass species. These stockpiles will remain in place for the duration of the quarrying
operation. The proposed disturbed area will only increase marginally over the existing area, as future
quarry development will proceed deeper into the ground.

10.2 PROGRESSIVE REHABILITATION
Progressive rehabilitation will consist of the overburden stockpiles which will be shaped with a
trafficable upper surface and 1 in 4 side slopes to manage erosion. These surfaces will have topsoil
spread over the surface and seeded with pasture grass to resemble the surrounding paddocks.

10.3 DECOMMISSIONING AND REHABILITATION
The inferred resource is estimated to be around 500 000 m3 for three 5 metre benches over the
entire stage 1 development area. This gives a stage 1 quarry life of around 10 years at maximum
production.
Once stage 1 extraction is complete the next stage of development will require progression of the
upper most bench on the eastern side further east. The maximum area of unrehabilitated land will
be increased to 7 hectares to facilitate this expansion and an extra 250 000 m3 of product will be
sourced.

PART D SUMMARY OF MANAGEMENT MEASURES
Item

Proposed measure

Timeframe

1.

Blasting will only occur between 10.00 am and 3.00 pm on weekdays.

Any time

PART E PUBLIC CONSULTATION
In preparing this application the Proponent has sought advice and consulted with the following
agencies:
•
•
•
•
•

Environment Protection Authority (Assessments Section).
Meander Valley Council (Planning Section), (Engineering Section).
Mineral Resources Tasmania
Palisade TGP Pty Ltd
Neighbours and Landowners adjacent to the site.
Integrated Land Management and Planning | Decommissioning and Rehabilitation
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Other business owners and interested parties will be contacted through the course of the
assessment process.
The proposal to introduce blasting to the existing Westwood Quarry operation is to be assessed as a
Level 2 Activity under the Environmental Management and Pollution Control Act 1994. (EMPCA).
EMPCA states the environmental impacts of a Level 2 Activity must be assessed by the Board of the
Environment Protection Authority and the application must be presented for public consultation.
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12 APPENDICES
12.1 APPENDIX 1 – WESTWOOD QUARRIES – BLAST REPORT FORZE - EXPLOSIVE SERVICES
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