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Introduction

1. Introduction

1.1 Background
In August 2005, Tonkin Consulting were commissioned by Terramin Australia Limited
to undertake a baseline contamination study at the site of the proposed Strathalbyn
Mine. The mine is planned as part of Terramin’s Angas Zinc Project, to become an
underground development designed to intersect a base metals ore body for the
extraction of Lead and Zinc. Processing of the primary ore is to be carried out at the
site, with filtered Lead and Zinc concentrates to be transported via road to Port Pirie
and Port Adelaide respectively. The mine and mill are to be located at the site of a
former limestone quarry, adjacent to areas currently occupied by grazed and cropped
farmland, a disused piggery, a sheep-dip site, town greywater (STEDS) effluent
ponds, a waste disposal depot, a model aeroplane club and a number of semi-rural
residential blocks.

1.2 Objectives
The objectives of the consultancy are:
“To provide an assessment of existing and likely airborne and surface dust issues,
proposed dust monitoring and control strategies during mining, in sufficient detail to
successfully support the Mining Lease Application and the preparation of a Mining
and Rehabilitation Program (MARP)”
“To provide a robust and defensible baseline survey of existing soil contamination
and airborne dust concentration contents, especially Lead (Pb) and other associated
heavy metals, and to plan an ongoing monitoring program to demonstrate that
Terramin mining operations do not cause a degradation of the existing environment”.

1.3 Scope of Works
The first phase in achieving the above objectives was to conduct a baseline study of
soil contamination in the locality of the proposed mine. The results of this phase are
reported separately [1].
The second phase of the study includes the remaining scope of works, and is
covered in this report. Approximate estimations of dust emissions and lead bearing
dust emissions from the proposed mining and ore processing activities were made.
These estimates were used to suggest appropriate dust control measures which will
ensure compliance with relevant NEPM and EPA regulations dealing with air
pollutants. A dust monitoring program was devised and costed to establish baseline
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dust levels prior to commencement of mining, and which would also be appropriate
for monitoring air pollution levels during the life of the mine. The objective of the
operational dust monitoring plan is to determine that the dust mitigation measures
taken are effective once the mining activities have commenced.

1.4 Limitations of the Dust Monitoring Plan
Only preliminary coarse modelling has been performed in order to establish the area
likely to be affected by fine particle PM10 dust deposition and lead-bearing dust
deposition. Dust emission rates were based on an annual production of 400,000
tonnes of ore. The deposition levels guided the selection of locations for the dust
deposition gauges. The lead containing particles are heavier and not likely to travel
as far as the non-lead containing particles. Default values for particle sizes and
particle densities were utilized since no tests were taken to determine those
modelling parameters.
For the design of dust control measures the actual particle sizes and particle
densities may have to be determined for accurate dust dispersion modelling to
confirm the effectiveness of the control measures.

1.5 Definitions of Dust Fractions
TSP – Total Suspended Particulate
PM10 – Airborne particles of less than 10 microns in diameter (aerodynamic
equivalent)
PM2.5 – Airborne particles of less than 2.5 microns in diameter (aerodynamic
equivalent)
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2. Relevant Government Regulations

2.1 National Environment Protection Measure for Ambient Air Quality
The National Environmental Protection Measure (NEPM) for Ambient Air Quality [2]
gives standards for lead and fine particle (PM10) air emissions which apply
throughout Australia, and must be met in the vicinity of the proposed Angas Zinc
Project at Strathalbyn.
The enforcement of NEPM standards is the responsibility of the State Government
Environment Protection Authority (EPA).
2.1.1 Lead Emission Standards
The previous NHMRC air quality goal for lead was 1.5 μg/m3 for an averaging period
of 90 days.
The current standard for lead emissions set in the 1998 NEPM [2] is 0.5 μg/m3
averaged over a one year period, reported as a fraction of Total Suspended
Particulate (TSP). This standard is to be achieved by 2008 and allows for no
exceedences.
2.1.2 Fine Particles
The current NEPM [2] air quality standard for fine particles (PM10) is 50 μg/m3
averaged over a one day period, with up to 5 exceedances per year. This standard
is to be achieved by 2008.

2.2 Odour Standards
Odour emissions are subject to EPA Guideline 373/03 [3]. This guideline gives a
range of odour criteria applying to sensitive receptors of varying population densities.
These are given in Table 2.1.
Table 2.1

EPA Odour Criteria

Number of People
2000 or more
350 or more
60 or more
12 or more
Single residence (less than 12)
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The nearest residences to the proposed mine are about 400m to 800m to the west of
the planned concentrate plant and are in the “Landscape (Strathalbyn District)” zone.
These residences are estimated to have between 60 and 349 total population, and
hence the appropriate odour criteria is 6 odour units (3 minute average, 99.9% nonexceedance level). The residential zone of Strathalbyn township is about 1200m
west of the mine, and would have an odour criteria of 2 odour units (3 minute
average, 99.9% non-exceedance level).
Note that the EPA may interpret the residences in the “Landscape (Strathalbyn
District )” zone as forming part of the Strathalbyn township, thus requiring an odour
criteria of 2 odour units (3 minute average, 99.9% non-exceedance level).
No data is available at the present time to quantify odour emissions from the
floatation concentrate process and carry out dispersion modelling. The nearest
residence is about 700 m west of the concentrate process. Given that easterly winds
are not common, it is likely that odours at residences not owned by Terramin will not
exceed the EPA guidelines.
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3. Sensitive Areas Near the Proposed Mine

There are a number of nearby sensitive areas which may be affected by elevated
dust and lead deposition and concentrations.
• Neighbouring houses in the “Landscape (Strathalbyn District)” zone about
400 m to 800 m west of the quarry site,
• The orchard west of the quarry site,
• The olive plantation east of the quarry site,
• The effluent dams north of the quarry site,
• Paddocks, cows north of the quarry site,
• Crop fields south of the quarry site,
• The detected highly contaminated sites,
• The township of Strathalbyn, about 1200 m west of the quarry site.
Due to the wind patterns in Strathalbyn, which are mainly southerly and southwesterly, the main affected area of dust deposition originating from the quarry site
lies to the north, north-east and east of the quarry site. Dust deposition drops off
quicker to the west of the site than to the east.
There are no complaints on dust emissions from the existing Strathalbyn quarry on
record at either the EPA or the Alexandrina Council.
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4. Results of Soil Sampling

In August 2005, Tonkin Consulting were commissioned by Terramin Australia Limited
to undertake a baseline contamination study of the site of the proposed Strathalbyn
Mine. As part of the overall investigation, systematic and targeted surface soil and
stream sediment sampling was carried out in the vicinity of the ore body and in other
key locations. The purpose of this assessment was to determine background levels
of potential contaminants and basic chemical properties for soils within vicinity of the
proposed mining and treatment activities. The information gained was compared to
previous results of soil testing carried out by Terramin, and the findings compiled in a
separate report [1] for future reference.
The soil investigation has found the following with regard to soils and sediments
sampled at 53 locations in the vicinity of the proposed mine site:
• A number of soil sampling locations distributed across the sampled area
were found to be contaminated with respect to Arsenic (as determined by
comparison to NEPM Standard Residential Health Investigation Levels and
NEPM Interim Urban Ecological Investigation Levels), showing weak to
moderate correlation with the surface extension of the ore body.
• Some soil sampling locations in close proximity to the ore body were found
to be contaminated with respect to Copper, Lead, Manganese and / or Zinc
(as determined by comparison to NEPM criteria), showing strong correlation
with the surface extension of the ore body.
The investigation has also found the following with regard to soils sampled at
6 locations used for agricultural purposes in the vicinity of the proposed mine site:
• Total Organic Carbon levels varied considerably from very low to very high.
• Total Exchangeable Cation levels varied considerably from very low to high,
and were dominated by Calcium, with moderate levels of Potassium and
Magnesium, and relatively low levels of Sodium.
The results of laboratory analysis demonstrated some levels of metals were in
exceedance of selected criteria, as follows: Arsenic (32% of locations), Lead (15%),
Zinc (15%), Manganese (11%) and Copper (4% of locations). With the exception of
Arsenic, all of the exceedances were found in close proximity to the surface
extension of the ore body.
For further information the full Tonkin Consulting report [1] should be consulted.
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5. Meteorology of the Site

5.1 Wind Data
Strathalbyn Post Office was a synoptic weather station for many years, reporting
rainfall data from 1861, and basic wind, temperature and humidity data at 9:00am
and 3:00pm from the 1870’s to 2004. The Bureau of Meteorology commenced
digitising these data in 1957. A limitation on the usefulness of the Post Office wind
data arises from the speed being estimated using the Beaufort Scale as a guide, and
the wind direction being estimated by eye to 8 compass points using a wind vane on
a 10m high mast.
In 1996 the Bureau of Meteorology established an Automatic Weather Station (AWS)
at Strathalbyn Racecourse. Strathalbyn Racecourse is about 4 km from the quarry
site, and is representative of conditions at the proposed mine site. A wind rose
based on hourly wind speed and direction data for 2000 from this site is given in
Figure 5.1.
Figure 5.1 Strathalbyn Racecourse AWS Wind Rose for 1999/2000
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From Figure 5.1 it can be seen that winds from the eastern quadrants are
uncommon, thus providing considerable passive protection for the residences to the
west of the mine site from air emissions from the mine operations.
Bureau of Meteorology wind roses and wind frequency analyses for Strathalbyn
Racecourse AWS are given in Appendix A based on hourly data at 6 am, 9 am,
12 noon and 3 pm for 1996 to 2000. These also indicate the uncommon occurrence
of winds from the eastern quadrants.
The National Pollutant Inventory “Emission Estimation Technique Manual for Mining”
[4] suggests that wind speeds stronger than 5.4 m/s (19.5 km/hr) are required to
mobilise dust from active coal stockpiles. This would probably be the case for the
ore stockpiles at Strathalbyn. Winds stronger than 5.4 m/s are mainly southerly,
south westerly and north-westerly. This is generally away from the neighbouring
houses and towards the mine site.
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6. Baseline Dust Monitoring Plan

6.1 Preliminary Impact Assessment
An approximate estimate of the fine particle dust emissions was made based on an
annual ore production of 400,000 tonnes/year. These were modelled as area source
approximating the mine portal and processing area. The resulting air dispersion
pattern mirrored the predominant wind pattern evident in Figure 5.1. The horizontal
extent of dispersion was used to estimate the area which should be sampled to
establish a baseline of present dust emissions, as well as sample the anticipated
dust emissions from the operational mine.

6.2 Mine Processes Producing Air Emissions
The following processes have been identified as possible sources of dust air
emissions:
• trucking run-of-mine (ROM) ore from the mine portal to the ROM stockpile;
• loading ore into the primary crusher;
• crushing of ore in the primary crusher;
• transferring crushed ore to the SAG Mill and then to the processing plant
• trucking processed concentrate offsite
• wind blown dust from the tailings dam, particularly when the tailings dam
levels fall in summer exposing drying tailings.
There also may be some odour associated with chemical emissions from the
floatation concentration tanks and from the concentrate stockpile. At this stage it is
not expected that any odour impacts on the residences to the west will exceed EPA
guidelines.
All of the above processes must be assessed and controlled if necessary.

6.3 Proposed Air Sampling Equipment
A mix of air sampling equipment is proposed for the baseline dust monitoring
program. The aim of the program is to sample dust over a large area in the vicinity of
the plant, achieving a mix of sampling time intervals at a cost-effective price.
6.3.1 High Volume Air Sampler
A high volume air sampler (Hi-Vol) draws a precise volume of air through a filter
paper of known weight for a set period of time, normally 24 hours. The filter paper is
re-weighed and the particulate concentration can be determined as an average
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concentration (in mg/m3) for the sampling period. Usually filter papers are installed at
intervals of six days, so that samples of conditions on each day of the week are
accumulated. The filter paper contents can also be analysed to determine the
content of the captured particulate. The strength of the Hi-Vol air sampler is that it
keeps the air flow constant and that by capturing the sample in a filter paper for
external analysis eliminates sensors and controls which require calibrating. A Hi-Vol
sampler comes with inlet pieces for the measurement of TSP, PM10 and PM2.5.
Pre-weighed filter papers can be supplied by an analytical company. See Appendix
B for more product information.
6.3.2 Dust Deposition Gauges
The dust deposition gauge offers a simple method of measuring dust deposition
which has been used for almost 100 years. The equipment consists of a 2L bottle
with a funnel for capturing settling particles. The fundamental principle of the dust
deposition gauges is gravimetrical, with dust settling on the funnel or washed out of
the air by rainfall. This method is covered by AS/NZS 3580.10.1:2003 [5].
The method has some weaknesses:
• The dust collection is dependent on the dust falling through the funnel into
the bottle. In high wind conditions the method tends to underestimate the
dust deposition rates because the fine dust cannot settle on the surface of
the glass funnel and particles settled there may be blown away.
• The method is found to be satisfactory only for particles greater than 10
microns. Particles of that size and smaller tend to remain suspended in the
air, acting according to the gas laws.
• Because of the slow particle settling rate a period of a month is required in
order to accumulate detectable amounts of particulate matter. This rules
out the possibility to pin point peak dust fall occurrences but supplies
monthly averages at a relatively low cost.
The gravimetric method is simple and economical and hence offers a cost effective
method for surveying dust deposition over a larger area.
The dust collection bottles are supplied pre-sterilised by the analytical company. A
funnel and a bung for mounting the funnel on the gauge needs to by purchased for
each gauge to be deployed.
The sampling period for the dust deposition gauge is 30 days +/-2 days. The gauge
is to be positioned 1 to 2 m above ground to prevent at the site stirred up dust
settling in the gauge. It is important that the gauges are positioned in an open
exposure free from interference from trees and buildings. If there are trees or
buildings in the vicinity of the gauge it should be elevated so that the angular height
of the obstructing object is less than 30°. Sites, for instance along a dirt road, with
undue local sources of particle emissions should be avoided.
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6.3.3 Optical Aerosol Monitors
Continuous aerosol monitoring using laser light-scattering devices provide an
economical way of obtaining real-time particle measurements. A number of monitors
of this type are available, including the DustTrak from TSI, and the Topas from
Turnkey Instruments Ltd. Only the DustTrak is described, but the operating
principles are similar for all optical aerosol monitors.
The DustTrak is a laser photometer dust monitor which gives real time digital read
outs of dust concentrations. The instrument can be operated by battery, which must
be exchanged and recharged every 24 hours, or continuously on 240 V power. The
DustTrak is small portable dust monitor which can easily be deployed in any area
where monitoring could be required. The DustTrak offers real time data on dust
concentrations which the other two monitoring method do not offer. Real time
monitoring catches short time peak concentrations which would not be seen in the
test results from the HiVol sampler or the dust deposition gauges.
The optical type of particle monitor is quite delicate and requires regular service and
calibration for optimal performance. See Appendix B for product information.
6.3.4 Combining Different Instruments
By running a monitoring scheme with a combination of monitoring methods it is
possible to gain a picture of particulate levels over an area which no single type of
monitoring device could offer at a cost-effective price. The dust deposition gauges
supply monthly averages of dust (and lead from selected locations) depositions of
the larger affected area. The Hi-Vol air sampler gives 24 hour air concentration
averages for dust and lead operating on a 6 days rolling operation, hence covering
all weekdays over a 7 week period. With the addition of a DustTrak dust
concentration monitor it would be possible to detect airborne dust and lead
concentration variations over the day, which would add yet more detail to the
performance of the dust control measures. Hourly meteorological data could be
sourced from the Bureau of Meteorology AWS at Strathalbyn Racecourse, or
collected from an AWS at the mine site.

6.4 Recommended Sampling Locations
Ten (10) sampling locations scattered up to an 800 m radius around the
quarry/mining site have been selected. The sampling locations were chosen with
regard to the areas likely to experience elevated levels of dust and lead deposition
and concentrations. Specific consideration to the Strathalbyn wind patterns was also
included as a selection criteria. The selection of some of the sites was to some
extent restricted because of the land use, and by the availability of 240V power.
Figure 6.1 shows the recommended locations of particulate sampling equipment.
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Table 6.1 gives a description of the site, type of sampling method and types of
analysis suggested for each site shown in Figure 6.1.
Table 6.1
Sampling
Location No
1
2
3
4

4

4

5
6
7

8

9
10

Descriptions of Sampling Locations and Equipment Type

Description of site/
motivation for selection
High soil concentration of lead
detected, Close to effluent dams
Olive plantation, sensitive receptor

Type of sampling
method
Dust deposition gauge

West of the quarry site, sensitive
receptor neighbours
At the house in the north end of the
quarry site. Correlation with HiVol
sampler
At the house in the north end of the
quarry site. Correlation with dust
deposition gauge
At the house in the north end of the
quarry site. Correlation with dust
deposition gauge and HiVol sampler
East of mining site

Dust deposition gauge

West of the quarry site, sensitive
receptors neighbouring houses
North east corner of tailings dam,
monitoring dust particularly in dry
times of year
South west of quarry site, high soil
content of lead detected in field just
south of the location
South east of quarry site and south
east of tailings dam
North of the mining lease

Dust deposition gauge
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Type of analysis
Complete
analysis + Lead
Complete
analysis + Lead
Complete
analysis + Lead
Complete
analysis + Lead

High Volume Air
Sampler

TSP + Lead

Optical Aerosol Monitor
eg DustTrak or Topas

PM10

Dust deposition gauge

Complete
analysis + Lead
Complete
analysis + Lead
Complete
analysis + Lead

Dust deposition gauge

Dust deposition gauge

Complete
analysis + Lead

Dust deposition gauge

Complete
analysis + Lead
Complete
analysis + Lead

Dust deposition gauge
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7. Dust Sampling Analysis Program

7.1 Analysis and Reporting
It is probable that once the proposed mine is operational the EPA will require annual
reporting of dust monitoring results which must be independently verified, and that
such reporting will be a condition of the EPA Licence.

7.2 Analytical Outputs
7.2.1 Dust Deposit Gauges
Complete analysis to AS/NZS 3580.10.1:2003 [5] includes analysis for the following
components:
• Total solids
• Soluble matter
• Insoluble matter
• Combustible matter
• Ash content
Analysis of lead deposition has been suggested for 11 selected sample locations as
listed in Table 6.1.
The sampling period is 30 days +-2 days for the dust deposition gauge. At the end of
that period the sample gauges are exchanged with clean bottles and the collected
samples are sent off for analysis.
7.2.2 Hi-Vol Samplers
Every sixth day a pre-weighed filter paper is installed. After 24 hours, the filter paper
is removed and posted to the analysis laboratory.
The Hi-Vol sampler can be set to give concentrations of TSP and lead in
microgram/m3. A short term hire of a second Hi-Vol sampler to obtain PM10 24 hour
averages, and establish a ratio between TSP and PM10 for both particulate and lead
is recommended.
7.2.3 Optical Aerosol Particle Counters
Apart from annual calibration and maintenance, this type of equipment is usually
reliable if run on 240V power. Data needs to be downloaded at regular intervals.
This can be done using a portable notebook computer, or remotely via a cable or
mobile phone connection. Operation on battery power tends to be less reliable.
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7.3 Estimated Laboratory Analysis Costs
Indicative analysis cost estimates are given below. All estimates exclude GST, and
incorporate some allowance for volume of work. Note that these costs are for capital
costs and disbursements. They do not include cost estimates for Terramin staff or
for external Consultants to run the network, or network installation costs.
7.3.1 Dust Deposit Gauge Analysis Cost Estimates
Table 7.1

Equipment

Equipment
Funnel & Bung
2m stand for gauges

Table 7.2

Purchase price
$34
No quotes

Quantity
10
10

Monthly analytical costs

Analysis
Complete analysis
Lead analysis

Analytical cost
$55
$16

Quantity
10
10

Table 7.3 Other monthly costs
Cost
$2.5
$15

Dosing
Return freight for 4
gauges

Table 7.4

Quantity
10
3

Total costs (Excluding GST)
Cost

Purchase costs
Annual costs

$340
$9360

7.3.2 Hi-Vol Air Sampler Filter Paper Analysis Cost Estimates
Table 7.5

Equipment
Equipment

HiVol air sampler
Table 7.6

Purchase price
Quote LSA
$ 5,650

Purchase price
Quote Enviroequip
$6,625

Quantity
1

Weekly analytical costs
Analysis

Analytical cost
$21
$22

Quantity
1
1

TSP analysis
Lead analysis
If PM10 monitoring is carried out the costs in Table 7.6 can be doubled.
Table 7.7

Total costs

Purchase costs
Annual costs
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7.3.3 Optical Particle Counter Cost Estimates
Cost estimates have been obtained for the TSI DustTrak, which is recommended
instead of the Topas due to the availability of servicing facilities in Australia.

Table 7.8 Equipment purchase
Equipment

DustTrak
Environmental enclosure
(weather protection)
Equipment service

Quote Enviroequip
Purchase price $6,310
Purchase price $1,680

Quantity
1
1

$75/mth

12/year

The monthly service costs may need to be supplemented with a more substantial
annual service by the major distributor, Kennelec at a cost of $600 excluding GST.

Table 7.9

Total costs

Purchase costs
Annual costs

Cost
$7,790
$900

The alternative to purchase a DustTrak is to rent it. The advantage of renting is that
the equipment service is included in the rental price.

Table 7.10 Equipment rental
Equipment

DustTrak
Environmental enclosure
(weather protection)

Quote Enviroequip
Rental price $675/mth
Rental price $180/mth

Quantity
1
1

7.3.4 Estimated Costs
Capital cost estimates for minimal setup above, excluding GST, installation costs and
ongoing labour costs are $13,750. Annual laboratory and maintenance cost
estimates excluding GST are $12,500
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8. Dust Control Measures

8.1 General Dust Control Methods
The National Pollution Inventory Emission Estimation Technique Manual for mining
[4] supplies formulas for estimations of dust emissions. This manual was consulted
for the emission estimations used for the preliminary modelling and for the
percentage figures on effectiveness of control measures.
The general assessment from the preliminary modelling is that the chief proportion of
the dust and lead emissions originate from the crusher. The stockpiles appear to be
the second largest source, followed by unloading and transfer activities.
Table 8.1

Dust control methods

Operation/ Activity
Primary crushing

Wind erosion from
stockpiles
Unloading trucks

Control method and emission reduction
30% for windbreaks
50% water sprays to keep ore wet
65% for hooding with cyclones
75% for hooding with scrubbers
83% for hooding with fabric filters
100% enclosed
50% for water sprays
30% for wind breaks
99% for total enclosure
70% for water sprays

8.2 Recommended Dust Control Methods
The following recommendations are based on dispersion modelling of a preliminary
quantification of dust emissions. These recommendations may change in some
aspects at the detailed design stage. Based on a consideration of the likely dust
sources and their potential to emit dust, the following dust controls are
recommended:
• Sealing of all internal access roads and machinery manoeuvring areas, with
wheel-wash facilities for vehicles leaving the site located a minimum of
100m from the Callington Road. Those internal sealed roads which
experience a build up of silt should be washed or swept clean as required.
• The primary crusher should be fitted with a cyclone and fabric filter
designed to recover ore dust for processing. Design of the crushing
facilities should be coordinated to produce the maximum reduction of both
noise and dust.
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•
•
•

Conveyer belts and transfer points should incorporate belt cleaning,
enclosure, water sprays and telescopic chutes.
Lead concentrate stockpiles and truck loading facilities should be enclosed
in a shed of suitable size.
Minimizing the sizes of the stockpiles and controlling the wind erosion would
reduce emissions even further.

The mining activities will cause elevated ambient air concentrations of dust and lead
particles. These particles will settle out of the atmosphere as deposition. Heavier
particles will settle out closer to the mine than lighter particles, particularly around the
crusher [6].
Health effects of air pollutants are described in the NEPM Ambient Air Quality
document. Generally the health effects are more severe with higher air pollutant
concentrations. With dust control measures the Government regulations on air
quality in force can be met. Without dust control measures the air quality regulations
are likely to be exceeded. Upon complying with current air quality regulations no
significant adverse health effects should be expected as a consequence of the
mining activities in the Strathalbyn quarry.
With dust control measures reducing emissions to a level a level that meets the air
quality standards the impact on the identified sensitive areas is very small. Given the
time of operation to be somewhere around 5 years it is unlikely that the NEPM soil
limits for lead should exceeded in the sensitive areas. Depending on the existing
lead levels in the soil there may be a significant safety margin before lead levels
exceed NEPM soil limits.

Terramin Australia Limited
Strathalbyn Mine Dust Baseline Study
20050434RA2C.doc

Revision: C

Date: 23/06/06

Page: 18

References

9. References

[1]

Tonkin Consulting (2005) “Strathalbyn Mine – Soil Contamination Baseline
Study”, August, 2005, 16 pp plus Appendices.

[2]

NEPC (1998) “Final Impact Statement for the Ambient Air Quality National
Environment Protection Measure”, 26 June 1998, National Environmental
Protection Council, Adelaide, 184 pp.

[3]

EPA 373/03 (2003) “Odour assessment using odour source modelling”, Reissued September 2003, Environment Protection Authority, Adelaide, 6 pp.

[4]

NPI (2001) “Emission Estimation Technique Manual for Mining: Version 2.3”,
National Pollutant Inventory, Environment Australia, 5 December 2001, 62 pp.

[5]

AS/NZS 3580.10.1:2003 (2003) “Methods for sampling and analysis of ambient
air, Method 10.1, Determination of particulate matter – Deposited Matter –
Gravimetric Method”, Standards Australia.

[6]

Dust fallout study in the vicinity of Stonyfell, Greenhill and Riverview quarries,
South Australia, Low Pak Sum, Master of Environmental Studies Thesis,
University of Adelaide, 1980,

Terramin Australia Limited
Strathalbyn Mine Dust Baseline Study
20050434RA2C.doc

Revision: C

Date: 23/06/06

Page: 19

Appendix A

Appendix A

Strathalbyn Wind Analyses

Source: Bureau of Meteorology
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Product information: HiVol, DustTrak
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