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1.

Introduction
BIS Industries are proposing to apply for a variation to their existing quarry licence to
provide for the supply of quarry materials to meet an anticipated increase in demand
for materials.
Over and above the expectant annual increase additional quarry production to
500,000 tonnes per year for up to 2 years for Highway construction works is being
applied for.
As part of the planning approval process a traffic assessment to the satisfaction of
the Northern Midlands Council’s Infrastructure Department is required. This report,
prepared by Terry Eaton, an experienced traffic engineer, is provided for that
purpose.
Preparation of the report has included a site visit and vehicle count.

2.

The Site
The site is the existing BIS Industries Quarry north east of Launceston Airport with
access via Richard Street, Western Junction.

Driveway
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The driveway is provided as an extension of the northern east / west link of Richard
Street at the curve in the street with the gateway set back some 18 metres from the
kerb line for the north / south leg of the street. The driveway at the street connection
is some 6.7 metres wide gravel surfaced with the gravel surface commencing some 8
metres east of the Richard Street’s sealed surface. The driveway is relatively straight
and a downgrade of some 4% away from the street.
Sight distance from a point 7 metres back from the outer edge of the turn path for
vehicles turning right on Richard Street is some 150 metres toward Evandale Main
Road and some 67 metres to the left across the Toll entrance driveway. Sight
distance to the left can be restricted by vehicles parking at the kerb outside the Toll
site.

View ahead

View to left

The existing quarry produces up to 360,000 tonnes of rock products annually.
The site is used as a base for 14 employees.
Cartage of the rock materials to be by cartage contractors using a range of truck and
truck / trailer combinations. However, for large supply contracts, cartage is expected
to be by use of truck / trailer combination vehicles.
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3.

The Proposal
The proposal is to increase annual production of quarry materials from 360,000 tonne
to 500,000 tonnes plus for a period up to 2 years an additional 500,00 tonnes for the
indicative rock fill requirement for highway works associated with the planned Perth
bypass.
The increased cartage for the proposed annual quarry production to 500,000 tonne to
be on a general demand basis. However, indications are that a fleet of five truck /
trailer vehicles will be in use for cartage to the Perth bypass site, average load at 30
tonnes.

4.

Richard Street
Richard Street is an existing access street servicing Industrial / Commercial frontage
business with major heavy vehicle freight service depots in proximity to the quarry
access.
The street is under the management of the Northern Midlands Council and in function
is considered similar to a Category 3 road in the State Road Hierarchy.
The street extends east of Evandale Main Road as a loop from the northernmost
round-a-bout, then south returning west to junction with Evandale Main Road, total
road length some 600 metres.
In the vicinity of the quarry access the street is constructed with a pavement width of
some 10.1 metres with kerb and channel on both sides with grass verges.
The road alignment is straight on both approaches to the curve at the quarry
driveway with the curve centre line radius of some 18 metres.
The road profile is a downgrade of some 4% to 5% from both directions to the road
curve at the quarry access.
Richard Street is within a “built up” area where a 50 km/h speed limit is applicable.
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5.

Traffic Data


Richard Street
A sample survey at the time of the site visit indicated an Average Daily Traffic
(ADT) value of some 1,250 to 1,300 vehicles per day with some 50% of traffic as
heavy vehicles, i.e. trucks, semi-trailers and heavy combination vehicles.
The high heavy vehicle percentage is seen as relative to the Transport
Distribution land uses fronting Richard Street.



BIS Industries Quarry
i.

Existing
Allowing for the variation in truck configurations suggests existing cartage from
the quarry at an average cartage load of some 30 tonnes as representative.
On this basis cartage of 360,000 tonnes requires some 12,000 vehicle loads
annually with average some 45 truck loads per day. ADT value 66 truck trips
(two-way movements).
Site operations suggests an ADT at some 40 two-way light vehicle
movements.

ii. Additional Material Supply
No change is anticipated for the light vehicle traffic movements.
The cartage of the additional 140,000 tonnes of quarry material with similar
average loading as present will require an additional 4,700 vehicle loads
annually increasing the average daily loaded truck movements from the site to
some 70, ADT value 100 truck trips (two-way movements)
The cartage for the additional 500,000 tonnes of quarry material to the Perth
bypass site based on cartage by 5 truck / trailer combination vehicles with 33
tonne loads at some 12 cartage loads daily, i.e. daily cartage 1,980 tonnes
with 60 cartage trips daily, with cartage over some 250 days, ADT value at 82
trucks (two-way movements).
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6.

Assessment
Assessment in accord with Section E4.0 of the Northern Midlands Interim Planning
Scheme indicates:
E4.6.1 P2

The proposal is to use an existing access at a low speed location, a
tight turn (radius 16 metres) with 30 km/h negotiating speed.
The access is on the outside of the curve with ideal sight distance
straight ahead some 150 metres and some 67 metres to the left,
both sight distances are well in excess of SISD requirements for a
30 km/h approach speed. A “give-way” sign is located to face
vehicles exiting from BIS Industries reinforcing the give way status
for these vehicles.
No significant safety concerns are envisaged due to the low speed
location, the available road width and minor road use by
pedestrians and cyclists in proximity to the access.
The increase in average vehicle use with the long term increase in
quarry cartage from an ADT of some 1,300 vehicles to some 1,335
vehicles per day with heavy vehicle ADT number from some 650
vehicles per day to 685 vehicles per day a 5.4% increase.
The additional cartage for an up to 2 year anticipated material
supply period for highway works will increase the ADT to some
1420 vehicles with heavy vehicle ADT to some 770 vehicles.
Capacity analysis taking into account the road design
characteristics and traffic factors suggests a practical capacity of
some 3500 vehicles per day for Richard Street with the predicted
maximum volume some 1420 vehicles less than 50% of this
volume, ie. a high level of service will be maintained
DSG crash records indicate no reported crashes on Richard
Avenue in the vicinity of the BIS driveway over the last 5 years.
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Taking in to consideration the above factors suggests an
acceptable level of safety should be maintained in the vicinity of the
BIS Industries quarry access.
- deemed to comply
E4.7.1

Not applicable due to the location away from a railway or a
Category 1 or 2 road.

E4.7.2 A1

The proposal is to increase use of an existing driveway with no
change to the driveway layout proposed.
- complies

E4.7.3

Not applicable

E4.7.4 A1

Assessment indicates compliance with SISD provisions due to the
low negotiation speed for the curve in Richard Street at the site
access (refer section E4.6.1 P2 of this report).
- complies

7.

Conclusion
A traffic assessment for an increase in the annual quarry licence provisions for the
BIS Industries quarry with access via the existing driveway to Richard Street,
Western Junction, indicates compliance with Section E4.0 of the Northern Midlands
Interim Planning Scheme.
It can be noted that the expected increase in the long term quarry operation will not
significantly increase truck movements on Richard Street. The short term up to 2
year increase is substantial, however this increase to meet highway improvements is
seen as of economic benefit to the state and is not seen as detrimental to the safety
and efficiency of traffic movements at the quarry access to Richard Street.
Terry Eaton
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Appendix C: BIS Policies

BIS - Sustainable development

13/10/10 9:56 AM

Contact us•Sitemap•Login
HOME

Home > Sustainable development

Sustainable development
We progress towards sustainability in a structured way. Our sustainability program integrates with
other key programs including Zero Harm and Community Reach, assisting us to meet our
corporate social responsibility responsibilities.
We have developed a sustainability roadmap, and will regularly report through a sustainability
report. The report with cover:
climate protection
responsible use of fuels
employee health and safety
emissions monitoring and reporting
local impacts on land and communities
reporting and communications

http://www.bislimited.com/Forms/sd_sustainabledevelopment.aspx
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HOME
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Environment

We consider our environment to include the local communities in which we operate, customer
sites, our office locations and those destinations our employees travel through to provide services
to our customers.
We are committed to achieving a situation in which we operate our support and logistics services
whilst conserving resources, and without causing pollution to the environment or harm to human
health.
In doing so, all our people are responsible for meeting or exceeding the environmental
performance expectations of the business and its stakeholders.
We have entered a cooperative agreement with the Australian Government’s Department of
Environment, Water, Heritage and the Arts. As a member of Greenhouse Challenge Plus we are
meeting our commitments on the challenges presented by climate change.

We have environmental management systems in place to measure and improve our CO2
emissions. These systems are aligned to ISO14001 and our customers’ licenses under the
Environmental Protection Act. We consistently develop and implement site environmental
management plans (SEMP) for all sites under our control.
As a large consumer of diesel fuel, we are taking a number of energy efficiency actions that will
reduce emissions and improve our Greenhouse Performance Indicators.
We are also supporting and working closely with our largest on-site clients where they have
Operational Control status under the Australian Government’s legislative programs. We provide
key data to these clients to enable their reporting under two programs:
Energy Efficiency Opportunities, a legislative initiative of the Department of Resources,
Energy and Tourism
National Greenhouse and Energy Reporting System administered by the Department of
Climate Change. This will lead to the pending Australian Emissions Trading Scheme.
http://www.bislimited.com/Forms/sd_environment.aspx
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Contact us•Sitemap•Login
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Home > Sustainable development > Health and safety

Health and safety
We believe that all accidents, injuries and harm can be prevented.
We reinforce health and safety as a core value. We place great emphasis on encouraging a safety
culture by setting clear goals, ensuring employees are skilled and trained and encouraging people
at all levels to be leaders in safety. All managers, supervisors, employees and contractors are
responsible and accountable for the safety in their daily activities.
Our Zero Harm program involves employees in actions to further improve safety and
systematically reports and measures on leading and lagging indicators.
We examine activities, practices and incidents, and review management systems and performance
standards to continuously improve procedures and practices.

http://www.bislimited.com/Forms/sd_healthandsafety.aspx

Page 1 of 1

BIS - Sustainable development - Our Zero Harm
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Zero Harm Charter
We are committed to achieving Zero Harm.
Zero Harm means zero injuries and zero environmental damage.
Every manager is accountable for achieving Zero Harm and is expected to demonstrate leadership
in creating a culture which actively promotes Zero Harm.
Everyone is responsible for committing and contributing to Zero Harm.
Our Zero Harm values and behaviours are
We commit and contribute
We value everyone equally
We respect ourselves
We think first of Zero Harm
We continuously improve
We share
We respect the environment
We continue to develop a culture that delivers the best occupational health, safety and
environmental practice for employees, contractors, customers and communities.
Click here to download our Zero Harm Charter.

http://www.bislimited.com/Forms/sd_zeroharm.aspx
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Appendix D:. NVC Noise Assessment

Bis Industries – Western Junction

Quarry Expansion
Noise Impact Assessment

Report No. 5624
April 2018

BIS Western Junction Quarry Expansion – Noise Assessment

EXECUTIVE SUMMARY
BIS Industries currently operates within mining lease 975 P/M and is proposing to expand their
operations into mining lease 2045 P/M. As part of the DPEMP process, the impact this expansion may
have on noise levels in the surrounding community requires determination and assessment. This report
presents such an assessment based on measurements of the current operations and predictions for the
future expansion, conducted by NVC between October 2017 and April 2018.
Current operational noise levels have been measured at three nearby residences considered typical of
the surrounding area as well as on site to quantify the sound power of the equipment used.
Based on staged development plans provided by BIS, the noise emissions from the proposed
operations have been predicted using the iNoise software. Assessment criteria have been taken from
the Quarry Code of Practice 2017.
Noise emissions from normal operations (haulage, crushing / screening and off site delivery) are
predicted to be below the criteria and only just audible at Raeburn House over the entire life of the
quarry. When drilling occurs to establish new benches, the quarry noise emissions (normal operation
plus drilling), exceed the criteria at Raeburn house during years 1 to 5 of the expansion. After Year 5
the drill rig is working off lower benches not natural ground, and drill noise then below the criteria.
In order to ensure compliance with the site EPN, it is recommended that:
! A noise survey should be conducted once operation in lease 2045 P/M has commenced to
confirm the predictions presented in this assessment, in particular the drill rig noise levels at
location B.
! If drill rig noise emissions exceed the criteria a noise mitigated rig be used in the first 5 years
of the expansion.
Subject to these recommendations, noise emissions from the activity are deemed acceptable.

! 5624_01.docx
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1. INTRODUCTION
Due to limited remaining ore resources in their current mining lease 975 P/M, BIS Industries is
proposing to expand their operations into mining lease 2045 P/M. As part of the DPEMP process the
impact this expansion may have on noise levels in the surrounding community requires determination
and assessment. This report presents such an assessment based on measurements of the current
operations and predictions for the future expansion, conducted by NVC between October 2017 and
April 2018.

2. SITE DESCRIPTION
2.1 COMMUNITY

A

B

975 P/M

2045 P/M

C

(Source: LISTMap)

Figure 1: Site and Surrounds
The quarry and surrounds are shown in Figure 1. The quarry sits across Briarly Creek in otherwise
generally flat land with a gentle slope rising to the west. The Western Rail line passes the eastern
quarry boundary, and beyond this the land falls away steeply through open pasture land to Relbia
Road, where there are some dwellings in a Rural Resource zone. To the west is the Launceston
Airport and its associated general industrial zone, to the north west are several residential dwellings
within a Rural Resource zone, and to the north the Raeburn quarry. The surrounding land is generally
open pastureland used for farming.
The nearest residence is 1280 m from the crusher and shown in Figure 1 as location B. Further
residences typical of the surrounding area (locations A and C), are located 1310 and 1420 m from the
! 5624_01.docx
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crusher respectively. Location A looks up the hill to its ridgeline and has no clear view of the
operating plant, while location B has distant view of the crushing plant. Location C is the owner of the
quarry land and has no clear view of the operating plant. Particular details of the locations are given in
Table 1.
The main ambient noise is due to traffic associated with the A1 highway and Evandale Road.
Intermittent loud noise from the airport occurs during commercial aircraft take-off and landing (the
flight path is in line with the runway, passing directly overhead at location B), with further light plane
noise from pilot training. Location A experiences the lowest ambient noise levels of the three
locations, as traffic noise is only audible from Relbia Road, which serves local traffic only.
Table 1: Nearest Residential Dwellings
Residence
A
B
C

578 Relbia Road
55 Raeburn Road
81 Evandale Road

Distance to
Crusher (m)
1310
1280
1420

Current
740
1500
1810

Distance to Working Face (m)
Expansion (Year 2) Expansion (Year 5)
1500
1790
1100
960
1180
980

2.2 QUARRY OPERATIONS
The existing site occupies mining lease 975 P/M at Relbia, adjacent to the Raeburn quarry and
Launceston Airport. It operates under License No. 3374, allowing mining of 350,000 tonnes of rock
per annum. At the time of writing the working area is in the north-east corner of the lease, and is
currently being worked at its most easterly extent. Previously worked areas are the northern pit and
the main pit (adjacent crusher). The site is shown in Figure 3.
Drilling and blasting techniques are used to initially break the rock out, after which a tracked
excavator loads the broken rock into a haul truck for transfer to the fixed crushing plant. Large rocks
are put aside for later rock breaking. The haul truck dumps the rock into a grizzly screen feeding the
primary jaw crusher, with crushed rock then passing via conveyor through two further crushing stages
(rotary units) and associated screens before being output as finished product. A wheeled loader moves
the sized product to various stockpiles or directly loads trucks for off-site delivery. The crushing plant
is shown in Figure 2.

Figure 2: Crushing Plant – Looking East from Crusher Inlet
Operating hours for the quarry are listed below and will not be changing.
Crushing
0700 to 1700 hours Monday to Friday, 0700 to 1530 hours Saturday
Sales
0600 to 1700 hours Monday to Friday
The equipment identified to perform the aforementioned work is listed in Table 2, below.
! 5624_01.docx
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Table 2: Equipment Used

Mobile

Crushing
(fixed plant)

Tracked excavator at working face
Wheeled loader at crushing plant
Wheeled loader for sales/pre-coat
Haul truck
Drill rig
Rock breaker
Primary jaw crusher
Secondary cone crusher
Tertiary cone crusher

CAT 375
CAT 980H
CAT 966 (2 off)
CAT 769D
BP 1100
on 30t excavator
Terex Jaques - 42x30
Jaques J 50
CME Auspactor 300

CURRENT
WORK
AREA

CRUSHER

AC

C

S
ES

A
RO

D

A2

TO

A3

A1

P
SO
IL

E
OV

RB

D
UR

EN

Figure 3: Quarry Site
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2.3 QUARRY EXPANSION
Reserves in the north-east section of the lease are nearing depletion, to the extent that BIS estimate the
existing mining lease 975 P/M contains the resources to sustain approximately 3 more years of
production. BIS propose to continue operations with ore extraction transferred gradually from the
existing area to the new site, on lease 2045 P/M. There is a potential increase in production from
330,000 to 500,000 tonnes per year by this expansion.
It is proposed the pit will be developed in a south-westerly direction from the main pit floor, in
approximately 7 metre benches. Development will progress in stages, with topsoil / overburden
stripped and stockpiled ahead of the rock blasting and removal. The staging of the expansion is
anticipated as:
Year 1
A1 to 152m
Year2
A2 to 145m
Year3
A1 and A2 to 145m
Year5
A3 to 152m
Year10
A3 to 145m, A1 and A2 to 138m
Year18
A1, A2, A3 to 131m
where the areas A1, A2 and A3 are shown in Figure 3. The distances between the mobile equipment
and the nearest residences are shown in Table 1.
It is proposed topsoil and overburden removal will be via tracked dozer, with the topsoil formed into a
bund at the south-western extent of the quarry and the overburden on the south-eastern boundary as
indicated in Figure 3. A rock drill then establishes blast holes prior to blasting. The existing excavator
and haul truck are then used to move the ore from the quarry face to the existing fixed crushing plant.

3. MEASUREMENTS
Noise measurements during current operations were conducted using Svan Type 1 sound level meters,
calibrated before and after measurements. Measurements included logging of overall noise levels,
statistical data, and 1/3 octave spectra over 10 minute intervals. Measurements were conducted on the
18th October 2017 in clear, calm conditions with the quarry operating as normal. The crushing plant
was off only during the lunch period (1300 – 1330 hours), and for a brief period of maintenance (1400
– 1430 hours). Measurements were made off site over 10 to 30 minute periods at the locations A to
C. Near-field measurements around the crushing and mobile plant were made on site to allow
calculation of their sound power levels.

3.1 COMMUNITY NOISE LEVELS
During the measurements the following observations were made:
Location A: 578 Relbia Road
• The arm of the excavator was just visible above the ridgeline when the bucket was at its highest
during loading of a haul truck.
• A large plane landing was clearly audible on one occasion.
• Birds and insects were quite a strong and consistent noise.
• When the excavator was loading the haul truck it was just audible, but not clearly so. At all other
times the quarry was inaudible.
• The crushing plant was inaudible.
• A bobcat operating at a nearby residence (550m away), was intermittently audible.
Location B: 55 Raeburn Road
• Measurements were made at the back of the house (eastern side with view of the quarry).
• Birds and insects were a clear and consistent noise.
• Stornoway quarry was perceived as inaudible.
• The BIS crusher was just audible on occasion.
! 5624_01.docx
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• Trucks arriving / departing BIS were audible once they were west of the chicane on the access
road.
• Dogs barking from the dog home to the north were occasionally just audible.
• A large plane taking off was loud on one occasion (flight path directly overhead) – excluded
from measurement.
• Measurements stopped for a 30 minute period due to an acrobatic plane practising above the
airport and dominating noise levels.
• At the front of the house the noise is dominated by Evandale Road traffic.
Location C: 81 Evandale Road
• Farm animals (sheep) were occasionally clear.
• Trucks arriving / departing BIS audible once they are west of the chicane in the access road.
• Road traffic noise completely dominates noise levels, mainly from Evandale Road.
• Quarry noise was inaudible. This measurement was made in the early afternoon and a light
northerly wind had developed.
The measurements are summarised in Table 3 and Figure 4 to Figure 5.
Table 3: Summary of Community Noise Levels
Location
A
B
C

Sound Pressure Level, dBA
All Noise
L10
L90
Leq
47
34
45
43
36
41
54
47
52

BIS
Leq
37
39
-

Figure 4: Location A – Noise Spectra

! 5624_01.docx
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Figure 5: Location B – Noise Spectra

3.2 SITE NOISE LEVELS
From measurements conducted around the various pieces of plant, their sound power has been
calculated, as listed in Table 4. The calculations assumed hemispherical spreading over a reflective
ground surface. Data for the drill rig and dozer are taken from previous measurements performed by
NVC on comparable equipment operating at other sites.
Table 4: Quarry Sound Power Levels
Sound Power Level, dBA
Source
Crushing Plant
Drill Rig
Tracked Excavator
Wheeled Loader
Delivery Truck
Haul Truck

120
119
112
106
103
105

4. PREDICTIONS
Predictions of the quarry noise in the community were made using the iNoise software to implement
the ISO9613 algorithms. The model included attenuation due to distance, atmospheric absorption,
ground absorption, and screening due to barriers / bunds and topography. The following notes
regarding the modelling are relevant:
•

Topographic data was taken from the LIST 10m open source data and combined with detailed
0.2m contours obtained from BIS for the new lease area.

•

All sources are assumed operating simultaneously and continuously, for the entire period,
(excluding the drill rig).

•

The haul truck is modelled as moving continuously over the path indicated in the figures, with
its speed assumed to be 15 km/hr.

•

The dozer operates at existing ground level when stripping topsoil / overburden, and the drill
rig also operates at existing ground level in establishing the first bench.

•

The crushing plant is modelled as a single source. Located between the jaw crusher and
second stage crusher.

•

The overburden bund is 4m high and the topsoil bund 1m high. Both essentially follow
existing ground level.

•

The ground at the quarry is taken as hard (reflective) and at the receiver and intervening land
medium (typical of pasture land with limited shrubs or bush).

! 5624_01.docx
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•

Delivery trucks are B doubles and have been modelled as continuously operating at 15 km/hr
between the crusher and the weighbridge.

•

The ISO algorithms are based on the receiver being downwind of the source in a light wind or
with a mild temperature inversion in place – this is a worst-case scenario.

•

Blasting is not included in the model.

The current operations were initially modelled as indicated in Figure 6, with the results, Figure 7,
compared to the measured data to validate the model. This validation showed:
•

The predicted noise levels were approximately 2 dB higher than measured levels.

•

Receiver B is the most effected, mainly due to it being located up a shallow gully that almost
has line-of-site view of the crusher. The noise contours clearly show this feature.

•

The predictions showed the crusher to be the dominant and only audible noise source at B,
while at A the crusher and excavator were at similar levels, albeit quieter overall. This is in
general agreement with perception during measurements.

The model is therefore considered valid. It is slightly overestimating the noise levels, and is thus
considered to be conservative.

A

B

C

Figure 6: Current Operations – Acoustic Model Inputs – Ground Contours
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A

B

C

Figure 7: Current Operations – Predicted Noise Contours
Four stages in the quarry expansion are modeled as they represent worst case noise stages for the life
of the expansion. These stages are:
•

Overburden and top soil removal:
A dozer is operating on the existing ground level over area A1 to push material to the relevant
edge of the quarry. Production is as per current operations.

Figure 8: Year 1 Acoustic Model Input
! 5624_01.docx
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•

Year 1:
Establish the first bench for area A1. The excavator and haul truck operate at the northern end
of the area A1 at RL152m. Figure 8. Wheeled loaders operate from the stockpiles as
currently.

•

Year 2:
Establish the first bench for area A2. The drill rig operates at current ground level in the NW
corner (RL152m). A dozer clears topsoil and overburden in area A3. The excavator and haul
truck operate centrally within area A2 at RL145m. Figure 9. Wheeled loaders operate from
the stockpiles as currently.

Figure 9: Year 2 Acoustic Model Input

Figure 10: Year 5 Acoustic Model Input

! 5624_01.docx
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•

Year 5:
Establish the first bench in area A3. The drill rig operates at current ground level in the NW
corner (RL162m). The excavator and haul truck operate centrally in area A3 at RL152m.
Figure 10. Wheeled loaders operate from the stockpiles as currently.

A further case has been modeled viz:
•

The drill rig establishing a second bench.
Modeled to show the impact having the drill rig below the first bench has on residential noise
levels. Year 7 used as a worst case example, the drill rig centrally in A3 at RL 152.

In between each of these stages and beyond year 5, the equipment is either at a lower RL, or at greater
distance from the residential receivers. Attenuation is therefore increased compared to the modeled
cases (i.e. lower residential noise level). The modeled cases are then the worst cases over the life of
the quarry.
In each stage the following aspects of operations are separately modelled:
•

Typical production:
The haul truck, excavator, wheeled loaders and crusher all operate continuously.

•

Drilling:
The drill rig operates continuously in the most exposed location for that stage.

•

Delivery trucks:
Delivery trucks operate from the crusher to the weighbridge (nominal edge of BIS land).

The predicted community noise levels are then as listed in Table 4 with noise contour maps for the
various stages shown in Figure 11 to Figure 15.
Table 5: Predicted Community Noise Levels

Normal Operations
Currently
Topsoil Overburden Removal
Year 1
Year 2
Year 5
Drilling
Year 1
Year 2
Year 5
Year 7
Delivery Trucks
All years

Sound Pressure Level, dBA
Location A
Location B
Location C
39
42
36
39
42
36
37
42
37
37
42
37
37
42
37
32
43
38
36
47
40
35
49
43
35
41
40
18
33
35

From the model results, the following is noted:
•

The crusher and drill rig are the clearly dominant noise sources at the quarry. The drill rig,
when establishing the first bench in areas A2 and A3, is the dominant quarrying noise source.
Once it is operating on lower benches its received noise level drops by some 8 dB at location
B, leaving the crusher as the dominant noise source.

•

The haul truck, excavator and wheeled loader are insignificant noise sources and may be
ignored in assessing quarry noise emissions.

•

Delivery trucks are likely to be just perceivable at locations B and C.

•

Locations B is the most effected location due to the almost line-of-site view to the crusher.

! 5624_01.docx
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•

To the east, the land falls away quite sharply to Relbia Road, then levels out or rises a little.
Receivers between Relbia Road and the quarry are therefore shielded by natural terrain from
the quarry operations.

•

At location A the quarry is likely to be inaudible.

•

There is minor screening of the drill rig from locations B and C during year 5, due to the top
soil bund just west of the drill rig.

•

From year 2 onwards, the excavator is screened by the quarry benches from the receivers.

•

The Launceston Airport building experiences noise levels in the range 35 to 40 dBA.

5. CRITERIA
The quarry operates under license 3374 which has no specific noise criteria. The Quarry Code of
Practice (QCP), is therefore referenced to determine appropriate criteria.
The QCP was revised and re issued in May 2017 and states at 7.2.2:
“ Noise from quarrying and associated activities, including equipment maintenance, when measured
at any neighboring sensitive use must not exceed the greater of:
• the A-weighted 10 minute L90, excluding noise from the quarry, plus 5 dB(A), or
• the following levels:
" 45 dB(A) from 0700 to 1900 hours (daytime)
" 40 dB(A) from 1900 to 2200 hours (evening), and
" 35 dB(A) from 2200 to 0700 hours the following day (night time)
when measured as a 10 minute Leq. “
A permit from the EPA would typically qualify these levels by saying;
“ Where the combined level of noise from the activity and the normal ambient noise exceeds the noise
levels stated above, this condition will not be considered to be breached unless the noise emissions
from the activity are audible and exceed the ambient noise levels by at least 5 dB(A). “
Observing the noise limit for other quarries, Table 6, the daytime criteria of 45 dBA is tighter than the
adjacent Stornoway quarry, but otherwise appears in line with other recent quarry developments.
The QCP criteria are therefore adopted for this assessment.
Table 6: Daytime Noise Limit, dBA, for Other Quarries
Cocked Hat Hill, Relbia
45
Stornoway Relbia
50
HBMI Leslie Vale
48
Hanson Flagstaff Gully
50
Hanson Underwood
45
Williams Quarry Tea Tree
47
Stornoway Mangalore
45
Whilst not strictly applying in this case (not called up by the Planning Scheme), an attenuation code is
often applied to separate uses with the potential to cause environmental harm from surrounding
sensitive receivers, with the purpose of minimising the adverse effects of the quarry on the receiver.
The attenuation distances from the code relevant to quarries are listed in Table 7 and show that for
crushing operations the attenuation distance is 750 m. From Table 1 it is observed the nearest
residences are outside this attenuation distance.

! 5624_01.docx
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Table 7: Attenuation Code Distances for Quarries
QUARRY OPERATION
LIKELY IMPACT
No blasting, crushing or vibratory screening

DISTANCE, M

noise, dust

300

Blasting hard rock

noise, vibration, dust

1000

Blasting other than hard rock

noise, vibration, dust

300

Crushing or cutting

noise, dust

750

Vibratory screening

noise, dust

500

6. ASSESSMENT
Quarry production is only in the daytime hours of the Quarry Code of Practice and hence only
daytime noise levels are assessed. The current and predicted noise levels at the residences and their
resulting assessment are summarised in Table 8. The assessment shows that:
• For normal operations (crushing hauling carting) the quarry noise emissions meet the quarry
code of practice during all stages of the expansion.
• When the drill rig is operating as well, noise levels at location B are above the criteria for the
first 5 years. Beyond year 5 the noise emissions are acceptable.
Table 8: Predicted Sound Pressure Levels at Nearby Residences and Assessment
Sound Pressure Level, dBA
A
B
C
Normal Operation

Normal Operations + Drill Rig

Currently
Years 1 to 5
> Year 5

39
37
< 37

42
42
< 42

36
37
< 37

Year 1
Year 2
Year 5
> Year 5

40
40
39
< 39

46
48
50
<45

41
42
44
< 42

Criteria

45

45

45

7. RECOMMENDATIONS
To ensure noise emissions do not adversely affect nearby residences, the following is recommended:
• A noise survey should be conducted once operation in lease 2045 has commenced to confirm
the predictions presented in this assessment, in particular the drill rig noise levels at location B.
• If drill rig noise emissions exceed the criteria a noise mitigated rig be used in the first 5 years of
the expansion. Such a rig has a shroud around the mast of the drill rig and reduces noise
emissions from the drill rig by 5 to 8 dBA.

MATLAB
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A

B

C

Figure 11: Top Soil and Overburden Removal - Noise Contours
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A

B

C

Figure 12: Year 1 - Crushing - Noise Contours
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A

B

C

Figure 13: Year 2 - Crushing - Noise Contours
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A

B

C

Figure 14: Year 5 - Crushing - Noise Contours
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A

B

C

Figure 15: Year 5 - Drill Rig Only - Noise Contours
! 5624_01.docx
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ACOUSTIC GLOSSARY
Ambient Noise

All noise associated with a measurement, and typically ignoring the particular
noise under investigation. Typically measured as Leq and will usually comprise
noise from many sources.

Background Noise Background noise describes the underlying level of noise present in the ambient
noise. It may be described as the average of the minimum noise levels measured,
and is typically measured by the statistical L90 level.
Decibel [dB]

The scale used for describing sound. It is a logarithmic scale that uses a reference
sound pressure of 20 μPa, or reference sound power of 10-12 Watts.

dBA

A-weighted decibel. The human ear does not perform linearly and is better at
hearing high frequency rather than low frequency sounds, ie. low frequency
sound at the same dB level as a high frequency sound will be perceived as
quieter. To replicate the human ear response a frequency weighting, denoted as
an A weighting, is applied to the sound. A sound measured in this way is then an
A weighted sound pressure level with units dBA. Practically all noise is
measured using the A weighting.

Leq

Energy averaged sound pressure level over a period of time, usually 10 to 15
minutes. Units of decibels, typically A weighted, hence dBA.

Frequency

Frequency is synonymous with pitch and has the units of Hertz (Hz) or cycles
per second. A bass drum produces a low frequency sound, and a small bell a high
frequency sound. The frequency range for human hearing is approximately 30Hz
to 16kHz.

L10, L90…

Ln is the sound pressure level that is exceeded for n% of the time. Hence the L10
describes the noisier events during the interval, and L90 the quieter events. The
L90 is often used to describe the background level. A significant variation
between the L10 and L90 would indicate an environment where there is a strong
variation in noise levels, and the background is not the dominant source. As the
variation between the L10 and L90 decreases, the background becomes a more
dominant.

Inversion

A condition typically occurring on clear, still nights which is characterised by the
air near the ground being colder than air at higher altitudes. The increasing speed
of sound with altitude bends the sound back towards the ground causing a
focussing of the sound in a small area. The inversion effect can cause increases
in noise levels of 5 to 10 dB with greater increases in exceptional circumstances.
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WESTERN JUNCTION QUARRY
QUARRY EXTENSION – EFFECTS OF BLASTING

1

INTRODUCTION

This report gives an assessment of the effects of blasting in the Western Junction Quarry
Extension located near Launceston Airport, South of Launceston. The relative locations of the
existing quarry and surrounds and the proposed extraction area are shown in Figure 1. It is
proposed the extraction within the quarry will be carried out in six stages over the next 18 years.
The stages are labelled A-F in Appendix 2.

Figure 1 – Western Junction Quarry site plan
JMP-1801_04032019_Final.docx
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The quarry is operated by Bis Industries and is a medium-scale operation producing
approximately 315,000 tonnes of crushed rock products per year. With an outlook to increase
production to a potential 500,000 tonnes per annum with the new extension.
The Western Junction Quarry has been utilising blasting in order to remove overburden and
break up the basalt for processing. The broken rock is loaded into trucks and carted to a stockpile
area or dumped directly into a fixed crusher. Secondary breaking of oversize will be conducted
by hydraulic impactor. The depth of the rock to be broken by blasting will be a maximum of 14
metres on each bench.
This report gives details of estimated blast vibration levels in the surrounding area from the main
extraction stages. It also recommends applicable control procedures to limit vibration to the
regulatory limits, during the life of the quarry at the nearby houses, as the extraction area moves
within the quarry.

2

BLAST VIBRATION LIMITS

2.1 Ground Vibration
Ground vibration from blasting is barely noticed below 0.5 mm/s. The environmental ground
vibration limits applied at the quarry are based on the Australian and New Zealand Environment
Consultative Council (ANZECC) guidelines to minimise annoyance due to ground vibration from
blasting and are set as a planning permit condition.
The environmental ground vibration limit is a peak vector particle velocity (PPV) of 5 mm/s at
residences not owned or occupied by quarry personnel or at other sites with sensitive use. This
limit may be exceeded on 5% of blasts in a 12 month period up to an absolute limit of 10 mm/s.
For the industrial area and airport runway to the south west of the proposed extension, the limits
can be higher as commercial structures are capable of withstanding higher forces. It is
recommended that blast vibrations be kept under 10 mm/s for occupied commercial structures
for all blasting by the quarry.
The prevention of damage to structures by blast vibration is a separate issue. 'Safe' levels for
ground vibration limits to control damage to structures are recommended in Table J4.5(B) of
Australian Standard 2187.2-2006, reproduced as Table 1.

Table 1 - Australian Standard 2187.2-2006 - Table J4.5(B) – Recommended Ground Vibration Limits for Control of
Damage to Structures (see Note)

2.1.1.1.1 Category
Other structures or architectural
elements that include masonry, plaster
and plasterboard in their construction
Unoccupied structures of reinforced
concrete or steel construction
Service structures, such as pipelines,
powerlines and cables

JMP-1801_04032019_Final.docx

Type of blasting
operations
All blasting

All blasting

All blasting

2

Peak component particle velocity
(mm/s)
Frequency-dependent damage limit criteria
Tables J4.4.2.1 and J4.4.4.1
100 mm/s maximum unless agreement is
reached with the owner that a higher limit may
apply
Limit to be determined by structural design
methodology

TERROCK

NOTE: Tables J4.5(A) and J4.5(B) do not cover high-rise buildings, buildings with long-span floors, specialist
structures such as reservoirs, dams and hospitals, or buildings housing scientific equipment sensitive to
vibration. These require special considerations, which may necessitate taking additional measurements on the
structure itself, to detect any magnification of ground vibrations that might occur within the structure. Particular
attention should be given to the response of suspended floors.

The proposed blasting practice will ensure that ground vibration levels do not exceed 5mm/s at
any residential property and occupied industrial and airport buildings.

2.2 Air Vibration
Air vibration from blasting is barely noticed below 100 dBL. Air vibration limits applied at the
quarry are based on guideline levels of the ANZECC guidelines to minimise annoyance due to
blasting overpressure and are set as a planning permit condition. The air vibration limit at a
residence or sensitive use site is a maximum of 115 dBL (peak), which may be exceeded on up to
5% of the total number of blasts over a twelve-month period, but should not exceed 120 dBL at
any time.
This airblast limit is a human response limit intended to minimise the effect of airblast on people
at sensitive sites, such as residences or schools and is not a limit to prevent possible damage.
Australian Standard 2187.2-2006 states:
'From Australian and overseas research, damage (even of a cosmetic nature) has not been
found to occur at airblast levels below 133 dBL….. A limit of 133 dBL is recommended as a safe
level that will prevent structural/architectural damage from airblast.'
The proposed blasting practice will ensure that airblast overpressure levels do not exceed 115dBL
at any residential property and occupied industrial and airport buildings.

3

DETERMINATION OF GROUND VIBRATION LEVELS

3.1 Basis for blast vibration level evaluations
The vibration from a blast in the quarry is continuously monitored by Maxam, with the results
being used in this assessment. Recently blasting that will conform with the typical blasting of the
extension have been used for these predictions.
The blasting specifications used in the blast vibration analysis are shown in Table 2. Currently and
for future blasting, the explosives used will be the Maxam watergel RIOFLEX explosives, as its
characteristics are better suited to the rock encountered.
As the quarry progresses through the proposed expansion and working its way towards the
airport in the later years of development, a reduced scale of blasting may be needed into order
to keep levels under control but these changes will need to be reviewed and monitored as the
quarry approaches the south western edge of the pit extension.

JMP-1801_04032019_Final.docx
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Table 2 – Blast specifications used in analysis
Typical Blast Specifications
14
15
10
89
2.8
2.5
3.6
3
RIOFLEX
8.1
97
1.012

Bench height (m):
Hole depth (m):
Hole angle (o):
Blasthole diameter (mm):
Blasthole spacing (m)
Blasthole burden (m):
Front Row Burden (m)
Stemming height (m):
Explosive
Charge mass per m (kg)
Charge mass per delay (kg):
Powder factor (mg/m3):

3.2 Evaluation of maximum ground vibration levels
Ground vibration varies with distance from the blast, charge mass per delay, type of explosive,
geological conditions, and blasting specifications. For similar geological conditions and blasting
specifications, ground vibration varies with distance and charge mass per delay, according to the
Site Law formula:
b
V
=
 D 
 [1]
kg 
 W

=
ground vibration as peak particle velocity (PPV) (mm/s)
=
distance from blast (m)
=
charge mass per delay (kg)
b
=
site exponent or drop off (attenuation) rate
kg
=
site constant
The regression analysis of the previous ground vibration measurements taken in the Breadalbane
area showed that conservative (worst case) site parameters are as follows:
Site exponent: -1.6
Site constant: 2400
where:

V
D
W

Hence, the formula used for ground vibration prediction at the site is:
V

=

 D 
2400 

 W

−1.6

[2]

Ground vibration contours for a blast based on the above Site Law and a maximum charge mass
per delay of 97 kg are shown in Figure 2. When the ground vibrations contours are superimposed
on the site photo as an overlay and moved around the proposed extraction area for each stage,
the effect of a blast anywhere in the planned extraction area can be readily seen. Appendix 3
shows the predicted ground vibrations that would occur along the south western edge, closest
to the identified sensitive sites.
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Figure 2 - Worst-case ground vibration contours – charge mass 97kg

Assuming worse-case vibration transmission, the milestone vibration levels occur at the
predicted distances from a blast, as shown in Table 3.
Table 3 – Estimated ground vibration levels
PPV
(mm/s)

Distance(m)

10
5
2
1

303
467
828
1277

The maximum extent of the 10, 5, and 2 mm/s contours for blasting using 97 kg of explosives is
shown in Appendix 3. These represent the highest ground vibration levels in the area surrounding
the quarry for any blast over the life of the quarry.
The closest residential property to the quarry is located 800m to the north west of the extension
and at this distance the predicted ground vibrations level that would be generated by standard
blasting practise would be 2.1 mm/s. This is below the limit of 5 mm/s and as this is the closest
residential property, all residential properties beyond can be reasonably expected to be below
this level.
Therefore, the peak ground vibration at any residence will be less that 5mm/s.
JMP-1801_04032019_Final.docx
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4.

DETERMINATION OF AIRBLAST OVERPRESSURE LEVELS

4.1 Prediction of maximum air blast levels
The magnitude of airblast levels arriving at a point remote from the blast is a function of many
parameters, including charge mass, confinement, burden, attenuation rate, shielding direction
relative to the blast and meteorological conditions at the time of the blast. The attenuation rate
for low frequency blast vibration has been found from experience to be a 9 dBL reduction with
doubling of distance.
Analysis of blasting data from this and other quarries has permitted the relationship between
maximum 120 dBL distance (the distance in front of the blast that the 120 dBL contours occurs),
charge mass per delay and burden to be established.
The predictive model is:
D120 =

where:

D120
d
B
m
ka

=
=
=
=
=

2.5

 ka × d 
⋅ 3m
[3]


B


Distance to the 120 dBL air blast level (m)
hole diameter (mm)
burden (mm)
charge mass (kg)
site constant

For the empirical constant in quarries the following site constants are used:
In front of the face: ka = 250
ka = 160
Behind the face:
For blasting in the proposed extension, from the analytical method, the 120 dBL distance for a
97 kg charge mass and a burden of 3 metres is a maximum of 688 metres in front of the blast.
This equates to 115 dBL at 1070m in front of the blast face. For the airblast levels behind the
face, the 115dBL distance is 540m.
Typical airblast levels radiate from a blast in an egg shape. This is due to the fact that the levels
in front of a blast are 8-10 dBL higher than those behind a blast. The worst-case airblast contours
from standard blasting practise are shown in Figure 2.
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Figure 3- Worst-case airblast contours from a standard blast

4.1

Extent of airblast overpressure levels
An assessment was made based on blast specifications for 89 mm diameter blastholes, a face
height of 14 metres, and a charge mass of 97 kg for blasting in the pit extension with the face
direction looking to be north east, as shown in Appendix 4.
The distances to milestone airblast levels for future blasting practice and different orientations
are shown in Table 5.
Table 5 - Distances to milestone airblast levels for standard specification blasts
Pit Extension Blasting

Air Vibration
Level
(dBL)

Distance in
front (m)

120
115
110
105

688
1070
1529
2294

Distance at
side/behind
(m)
347
540
732
1118

The planned extraction sequence and resulting blast directions will enable air blast levels to be
kept below the 115 dBL at any sensitive site for the remainder of the quarry’s operation.
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5
5.1

EFFECTIVE CONTROL OF BLASTS
GENERAL

Blasting in Tasmanian quarries is regulated by the EPA Division of the Department of Primary
Industries, Water and Environment and Mineral Resources Tasmania through the Quarry
Inspectorate. All quarries in Tasmania are required by law to record details of every blast in an
official report book and these reports are available for official inspection. The report book
includes a stocktaking section, which can be checked against official records which explosives
suppliers are required to keep. Quarry Managers and shotfirers are also required to hold
statutory certificates and permits and are liable to have these suspended or cancelled if they do
not obey the regulations.

5.2

FLYROCK
Efficient blasting practice results in broken rock being left in a pile next to the blasting face, but
the possibility of flyrock and its effective control must always be considered.
Flyrock is controlled by having the explosive charge confined by sufficient stemming and burden.
Care and attention to detail during all stages of face survey, blast design and loading will ensure
that ant rock throw will be contained within the Work Authority boundaries, and will present no
danger to the public.
Flyrock distances for the proposed blast deign have been calculated using the Terrock Flyrock
Model, that is widely used for flyrock control in Australian quarries.
The basic model for quarrying operations is:

where:

2.6

Lmax =

k2
9.8

Lmax
m
B

maximum flyrock throw (m)
charge mass per metre (kg) = 8.1
burden or stemming height (m)
K = site constant

=
=
=

⋅

 m


 B 



[4]

For the proposed blast design,

where:

2.6

Lmax =

27 2
9 .8

Lmax
m
B

maximum flyrock throw (m)
charge mass per metre (kg) = 8.1
burden or stemming height (m) = 3

=
=
=

⋅

 m


 B 



[5]

The maximum predicted rock throw in front of face for the proposed specifications is 65 metres.
To this distance we recommend the application of two factors of safety for plant and equipment
and personnel. For plant and equipment, a factor of safety of ‘2’ should be applied to the
potential maximum throw of flyrock. A factor of ‘4’ should be applied for personnel and public.
This clearance is applied in a 90o arc at 45o to the face of the blast.
JMP-1801_04032019_Final.docx
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In directions parallel to the face and behind the face, the possible flyrock mechanisms are
cratering and rifling of the stemming (or gun barrelling). Providing the stemming height is greater
than 20 hole diameters (1.8 metres), cratering will not occur. Rifling produces high trajectory
flyrock with little horizontal projection.
For any direction behind the face or to the maximum flyrock throw will be 42 metres. The same
recommended minimum clearance zones for plant & equipment and personnel & public are
applied to each blast is shown in Figures 3.
Table 6 shows the breakdown of the maximum throw and the applicable clearance zones for that
throw. As mentioned above, the factors of safety are ‘2’ and ‘4’ both in front and behind the face
for all blasting.
Table 6 - Distances of Flyrock and Clearance Zones

Maximum
Throw
Plant &
Equipment
Personnel &
Public

JMP-1801_04032019_Final.docx

Distance in
front (m)

Distance at
behind (m)

65

42

130

84

260

168
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Figure 3 – Flyrock exclusions zones
The adoption of the minimum exclusion zones in Figure 3 will prove conservative for most
blasting. However, the determination of the exclusion zone is the responsibility of the quarry
manager and shotfirer for each blast.
The maximum height that flyrock may reach with the standard blast design specifications
proposed for the quarry’s extension area are as follows:
Table 7 – Throw Distances of Flyrock

Max Horizontal Throw Distance
Max Vertical Throw Distance

JMP-1801_04032019_Final.docx

Front of face
65m
37m

10

Behind/Side of blast
42m
95m
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Maximum throw occurs from rock fragments launched at 45° degrees (front of face) and 20°
behind the blast site (blast hole angle of 10° + a dispersal allowance of 10°). It should be noted
that the flyrock model predictions are conservative and provide an allowance for potential
weaknesses in the rock mass and minor errors that may occur during hole loading.
A diagram of the predicted flyrock trajectory showing maximum horizontal and vertical throw
distances is shown below.

5.3

BLAST VIBRATION MANAGEMENT PROGRAM
Blasting must be carried out in accordance with the proposed blasting specifications and the
applicable Explosives Use Regulations.
Compliance with vibration limits will be checked by the continuation of the monitoring regime
conducted around the current working pit, modified as required to adequately monitor levels in
the industrial area and airport terminal.
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6

CONCLUSIONS
•

Blasting can be carried out in the proposed quarry extension safely and in conformance
with the Explosives Regulations 2012 of Tasmania and planning permit vibration limits,
subject to compliance with the specifications and recommendations given in this report.

•

People within the range of perceptible ground vibration will experience both air and
ground vibration from blasting for less than four seconds on about 12 occasions per year,
depending on the blast size. Beyond the range of perceptible ground vibration, the air
vibration may be perceptible for less than two seconds for each blast.

•

The peak ground vibration level will be less than 5 mm/s at residences in the surrounding
area, as well as at industrial area and the airport terminal.

•

Blast vibration levels resulting at the Launceston Airport runway will be less than 10 mm/s
and at the exclusion distance of 400m, the levels are predicted to be 6.40 mm/s when
blasting is at its closest to the runway.

•

Airblast overpressure levels at the surrounding sensitive sites will be less than 115 dBL,
as shown in Appendix 4.

•

All blasts will be monitored to ensure compliance with the blast vibration limits.

A.B. Richards
14th May 2018
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APPENDIX 1 SITE PLAN
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APPENDIX 2 – PROPOSED PIT EXTENSION STAGES
Appendix 2A - Year 1 Blasting Stage

Appendix 2B - Year 2 Blasting Stage
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Appendix 2C - Year 3 Blasting Stage

Appendix 2D - Years 4 & 5 Blasting Stage
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Appendix 2E - Years 5 - 10 Blasting Stage

Appendix 2F - Year 10 - 18 Blasting Stage
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APPENDIX 3 – GROUND VIBRATION CONTOUR OVERLAY

*NB: This overlay is for blasts along the most south western edge of the pit
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APPENDIX 4 – AIRBLAST OVERPRESSURE CONTOUR OVERLAY*

*NB: This overlay is for blasts along the most south western edge of the pit with faces in the north east direction
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Appendix F: Weed and Hygiene Guidelines

https://dpipwe.tas.gov.au/Documents/Weed%20%
20Management%20and%20Hygiene%20Guidelines.pdf

