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Figure 56 Year 30 predicted daily dust deposition rate including a background

deposition rate of 30 mg/m?2/day
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Executive Summary

A supplementary Environmental Impact Statement (EIS) for the Wandoan Joint Venture
Project (the Project) was necessitated by the revision of the Environmental Protection (Air)
Policy 2008 (EPP(Air) 2008) and its introduction into legislation as of January 2008.
Following on from the air dispersion modelling undertaken by Katestone Environmental for
the Project (Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5); a revised air
dispersion modelling study was conducted. The revised model utilised the same model
configurations as detailed in Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5;
while incorporating alterations to the mine schedule and assessing the impacts of fine dust
particulates (PMs).

The results published in Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5
indicated that a two kilometre buffer zone around the township of Wandoan would be
sufficient to mitigate dust impacts for the township. The Project took this finding and re-
developed the mine schedule to accommodate the buffer zone. The results of the revised air
dispersion modelling support this initiative with no exceedences of the EPP(Air) 1998
objectives or project goals within the township of Wandoan during the thirty year operational
life of the mine. The prospect of future mining within the buffer zone is reasonable provided
that appropriate mitigation measures are in place prior to commencement.

Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5 assessed construction impacts,
five operating scenarios believed to be representative of the mine’s presence during its
operational life, the installation and operation of an 80 MW power station, an upgrade to the
Wandoan wastewater treatment plan and associated mine infrastructure. This
supplementary air quality study considers only those operations that are significantly
different from those detailed in Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5.
These are:

Year 1 of mining operation
Year 5 of mining operation
Year 10 of mining operation
Year 20 of mining operation
Year 30 of mining operation

O O O O O

The overall findings of the supplementary air quality assessment are as follows:
Mining operations

e Dispersion modelling has been undertaken to assess the potential impact of the
Project on ground-level concentrations of PM,s, PM,, and TSP and the dust
deposition rate at the Wandoan township and other surrounding sensitive receptors.

e The results show:

o Compliance with the maximum 24-hour average EPP(Air) 2008 objective of
25 yg/m3 for PM, 5 for Year 1, 5, 10, 20 and 30.

o Compliance with the maximum 24-hour average EPP(Air) 1998/Project goal
of 150 ug/m® for PM,, for Year 1, 5, 10, 20 and 30.

o Compliance with the annual average EPP(Air) 2008 objective of 8 ug/m® for
PM, s for Year 1, 5, 10, 20 and 30.

o Compliance with the annual average EPP(Air) 2008 objective of 90 ug/m® for
TSP for Year 1, 5, 10, 20 and 30.
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o Compliance with the annual average project goal of 120 mg/m*/day for dust
deposition rate for Year 1, 5, 10, 20 and 30.

o Non-compliance with the maximum 24-hour average EPP(Air) 2008 objective
of 50 ,ug/m3 for PM,, for Year 1, 5, 10, 20 and 30 at some sensitive receptor
locations.

The revised air dispersion modelling and air quality assessment show that, with the
operational and predictive controls employed, the Project will meet the air quality objectives
and project goals at sensitive receptors within the township of Wandoan and the surrounding
region for the assessment scenarios. Analysis of monitoring data indicates that existing non-
compliances with the EPP(Air) 2008 objective of 50 ug/m® for PM,, are due to adverse
meteorological conditions and elevated natural background concentrations.

It is recommended that the EPP(Air) 2008 objective of 50 ug/m’® of PM,, for a 24 hour
average be applied with an allowable number of exceedences of 35 days, in conjuction with
the previous EPP(Air) 1998 goal of 150 ug/m® of PM,, for a 24 hour average as the
maximum allowable exceedence due to the Projects activities. This will bring the Projects
environmental management plan in line with US EPA and European Union guidelines for
extractive industries in non-industrialised regions.

The dust management plan for the mine should include an action trigger level equalling 80
percent (120 ug/m®) of the PM, project goal of 150 ug/m® for a 24-hour averaging period.
This action trigger level should be based on the real-time monitoring of the 24-hour rolling
average at the TWN station. As the natural background variability of dust levels in the region
may reach or exceed the air quality objectives and project goals the need to distinguish
between natural events (e.g. dust storms) and mine impacts is paramount for efficient
operation of the mine and the protection of the public. With the extensive management
controls and protocols detailed herein applied to the operation of the Project the likelyhood of
an exceedence of Air Quality Objectives at any sensitive receptor locations is extremely
remote.
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1. Introduction

The introduction of the Environmental Protection (Air) Policy (EPP(Air) 2008) into legislation
in January 2008 has required the submission of a supplementary EIS for the Wandoan Joint
Venture Project (the Project). Further, recent alterations to the submitted mine schedule
have prompted a revision of the air dispersion modelling. These changes have also allowed
for the explicit modelling of PM,5s for all sources and the updating of monitoring data to
include a full 12 months of PMy, and dust deposition data and 1 month of PM,s data.
Reanalysis of the coal resource characteristics by Xstrata has identified an increase in
coarse rejects from the coal handling and processing plant (CHPP). To accommodate this
increase, the tailings disposal area, known as Austinvale North (AN) was expanded from a
surface area of 1,393,913 m? to 2,894,882 m?. This expansion also required an increase in
overburden removal and the hauling of coarse reject material from the CHPP to the AN
disposal area.

The results of the air dispersion modelling undertaken in the primary EIS (Katestone
Environmental 2008 Air-Tech Report TR13-1-v1.5) found that a two kilometre buffer zone
around the township of Wandoan was sufficient to mitigate potential dust impacts. These
findings prompted the mine schedule to be redeveloped altering the shape of Frank Creek
(FC) pit, introducing a new pit, Wubagul (WU) located at the southern end of mine lease
area (MLA) 221 adjacent to the Leichhardt Highway. Minor amendments to the location of
haul roads were required to accommodate these changes as well as the introduction of the
WU pit haul road.

To maintain the economic efficiency of the mine, alterations to the volume of overburden
removed and coal extracted from active pits listed in the primary EIS was necessary. These
alterations were significant enough to warrant the complete re-modelling of all sources
included in the primary EIS. The revised air dispersion modelling utilised the same model
developed in primary EIS (refer to section 4 of Katestone Environmental 2008 Air-Tech
Report TR13-1-v1.5) with equipment in the same locations, except where alterations to pit
layout have occurred. The only alteration to the model structure was the recalculation of
emission rates for each source and the explicit modelling of PM,s.

The revised air dispersion modelling was undertaken for the same five representative years
of mine operations as detailed in the primary EIS (Katestone Environmental 2008 Air-Tech
Report TR13-1-v1.5). These years are:

Year 1 of mining operation
Year 5 of mining operation
Year 10 of mining operation
Year 20 of mining operation
Year 30 of mining operation

O O O O O

There were no alterations to the waste water treatment plant from what was assessed in the
primary EIS (section 5 of Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5) and
therefore the results of that assessment are still valid and will not be addressed here in the
supplementary EIS.

Power supply options assessed in Section 6 of the primary EIS (Katestone Environmental
2008 Air-Tech Report TR13-1-v1.5) are still valid and the results of the air dispersion
modelling are not expected to change. The location and configuration of the power plant is
not expected to be significantly different from that assessed in the primary EIS. A possible
decrease in power plant size to 10 MW is also under consideration. If a smaller generator
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were used the affect on air quality would be less than that considered in the primary EIS
and, hence, a revision to the assessment is unnecessary.

Air dispersion modelling has been undertaken to assess the air quality impacts of the Project
accounting for the alterations to the mine schedule since the release of the primary EIS. The
model utilised in the primary EIS (refer to Attachment C of Katestone Environmental 2008
Air-Tech Report TR13-1-v1.5) was re-run to include PM, 5 and any alterations to mine layout,
equipment locations and volume of overburden and coal extracted

2. Methodology of assessment and limitations

2.1 Relevant legislation and guidelines

Schedule 1 of the EPP(AIr) specifies air quality indicators and objectives for Queensland and
these are presented in Table 1. The EPP(Air) 2008 has implemented revisions to the PM;, air
quality objective and has introduced PM, 5 objectives. The PM,, annual goal has been removed
and the 24-hour objective has been reduced to 50 pg/m®. The new 24-hour PM;, objective has
an allowance of 5 exceedences taking into account natural fluctuations in the background PMy,
concentration (i.e. dust storms). The PM, 5 24-hour objective has been set to 25 pug/m® with an
annual objective of 8 ug/m®. The Queensland Department of Environment, and Resource
Management (DERM, formerly EPA) has recommended a dust deposition goal of 120
mg/m“/day, based on monitoring data obtain from the Hunter Valley, NSW in the 1980s. This
goal was determined as an annoyance threshold and is not legislated or of concern to human
health. It is widely acknowledged that the particulates are considered to be non-threshold
pollutants and that any air quality standards that are set have some level of risk associated with
them.

Table 1  Existing ambient air quality objectives and guidelines applicable to the

project
Parameter Averaging period Source Value' Units
Total suspended 12 3
particulates (TSP) Annual EPP(Air) 90 pg/m
. EPP(Air) 50° ug/m?3
;Z":‘;Li)'agfn (r;f/ltte)r less 24-hour US EPAand _ 150 -
10 former EPP(Air)
Particulate matter less 24-hour EPP(Air) 25 pg/m?
than 2.5 um (PM;5) Annual EPP(Air) 8 ug/m?
- DERM (formerly 2
Dust deposition rate Annual QLD EPA4) 120 mg/m*/day

Note

'No exceedences allowed unless otherwise indicated.

EPP(Air) Environmental Protection (Air) Policy 2008 Five exceedences allowed per year.
*Former EPP(Air) Environmental Protection (Air) Policy 1997 goal and current US EPA standard.
*Recommended goal

A review of international PM,, objectives for developed nations shows that there is some
disparity in the setting of ambient PM,o standards (Table 2). Table 2 shows that maximum
24-hour objectives vary from 50 to 150 pg/m® depending on issuing country or state; while
the allowable number of days that PM,, can exceed a given objective ranges from 1 to 35
days per year. Australia, Germany and The UK have passed legislation adopting a maximum
24-hour concentration of 50 pg/m3 for PM4,. Germany and the UK have set the limit of
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acceptable exceedences of the PMy, objective at 35 days per year, while Queensland has
adopted the NEPM objective of 5 days per year.

Table 2 International ambient air quality objectives and guidelines

Averagin Objective/ Frequency of
Country Authority 19ing Standard q y Comments
Period 3 Exceedences
- (Hg/m?)
National
2003 24-hour 50 5 days a year Human health
13
Queensland 24-hour 50 5 days a year Human health
. 2008
Australia
New South
Wales®' 24-hour 50 - Human health
To be met by 2008
Victoria'' .
2001 24-hour 60 - Intervention level
Average 1 day .
National®' 24-hour 150 per year over Primary/
Secondary
3 years
Average 1 day .
28 Primary/
United States of Texas 24-hour 155 per3year over Secondary
America years -
2009 Massachusetts® 24-hour 150 1 Primary/
Secondary
Tennessee”’ 24-hour 150 1 Primary/
Secondary
California® 24-hour 50 - -
Umteg(l)((;ggdom National™ 24-hour 50 35 days a year Human health
Germany 2008 National™ 24-hour 50 35 days a year Human health
Europ;ggSUnlon EU™ 24-hour 50 35 days a year Human health
Global Average ratio
Recommendation WHOQ? 24-hour 50 - PM, s/PM;q
2005 In Urban areas
Interim target -1 WHQ° 24-hour 150 - -
Interim target -2 WHOQ? 24-hour 100 - -
Interim target -2 WHQ° 24-hour 75 - -

Note: ?° refers to reference 29

The National Environment Protection Council defines national ambient air quality standards
and objectives in consultation, and with agreement from all State Governments. These were
first published in 1998 in the NEPM(Air). As prescribed by the NEPM(AIr), compliance with
the NEPM(Air) standards is evaluated via ambient air quality monitoring undertaken in urban

areas that are representative of large populations (> 25,000).
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NEPM(AIr) is for the ambient air quality standards to be achieved at these monitoring
stations within ten years of commencement (NEPC 2003). Under the NEPM assessment of
ambient air quality is not to be conducted at peak sites or sites impacted by individual
sources as these sites are not representative of the general population. The NEPC goes on
to state in a discusison paper reviewing the NEPM that

“...to provide a representative assessment of exposure, monitoring networks include regions
of generally high or low air quality levels excluding localised source-related peaks. .... The
use of standards to assess local air quality issues, or as individual licence conditions for
industry, is not in accordance with the intent of the NEPM. " (NEPC 2007 20 45)

In 2005 the World Health Organisation (WHO 2005) published a Global Update of its Air
Quality Guidelines (AQG’s) based on scientific evidence amassed from multi-city studies in
Europe and USA were health effects associated with particulate matter were observed in
urban environments. The AQG’s were derived from evaluating the relative proportions
coarse (PMo — PM> ) and fine (<PM, ) particulates, their source characteristics (combustion
versus mechanical), local meteorology and geography. The subsequent indicator used for
setting the AQG’'s was PM,s with the ratio of PM,s/PM;, being used to set the PMy,
guideline. It is noted that the WHO recommends that the annual average take precedence
over the 24-hour average. This is due to the fact that episodic excursions of the 24-hour
average is of less concern than consistently high levels of particulate matter. The AQG for
24-hour PMy, therefore reflects the source, composition and ratio to PM,5 in its derivation
and is defined by the relationship between the distribution of 24-hour averages and the
annual average concentration.

2.2 Relationship between ambient PMio and PM2s

The NEPM(AIr) standards have been derived from studies conducted in urban areas where
anthropogenic emissions, such as motor vehicles and the combustion of fuels for power
generation and industrial activities are the primary source of particulate matter (WHO 2005,
NEPC 2003, Cohen 1999). For example particulate matter from motor vehicles consists
almost entirely (= 80%) of particles that are smaller than 2.5 micrometres in diameter and
contain soot, hydrocarbons, metals and other materials (Watson 2000).

There is a demonstrated statistical association between health effects and the concentration
of fine (< 2.5um) airborne particulates (PM.5). Recent studies (US EPA 2004, 2005, 2006b)
indicate that in susceptible sub-populations, fine airborne particulates (PM,s) from
combustion related sources are markedly more detrimental to health than coarse particulate
fractions (PMyo.o5). There is data associating PMyq from a combustion origin with health
effects but this PM fraction also contains PM, s (Drew 2009) and, hence, the specific cause
cannot be delineated.

There is clearly a fundamental distinction between particulate matter originating from the
combustion of fuel and secondary chemical reactions, and mechanically generated crustal
particulate matter. Where the former is generated for example by motor vehicles, power
stations, and industrial activities and consists predominantly of fine particulate matter
(PM25). While the latter, originates from construction, mining, earth works, unpaved roads,
agricultural activities and erosion and consists predominantly of coarse particulate matter
(PMyo).

The US EPA (2004, 2005, 2006) noted there are clear distinctions between:

e The character of the ambient mix of particles generally found in urban areas as
compared to that found in rural areas, and
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e The nature of the evidence concerning health effects associated with thoracic coarse
particles generally found in urban versus rural areas.

Further, the mix of particles typically found in areas with sources of a combustive nature,
such as industrial sites and urban areas, contain a number of contaminants that are not
commonly present, or not present to the same degree, in the mix of natural crustal particles.
Particles of crustal origin, which are predominately in the coarse fraction, appear to be
relatively non-toxic under most circumstances, compared to combustion-related particles.
There is no immediate evidence that non-occupational exposure to crustal PM is associated
with adverse health effects (Drew 2009).

2.3 Relationship between source specific PMio and PM2s

Recent studies conducted by the United States Environmental Protection Agency (Cowherd
and Donaldson 2005, Ono 2005 and USEPA 2006) found that fugitive dust sources such as
those generated from mining activities had an average PM, 5 to PMyq ratio of 0.1 (10%) and
that the ratio declined with increasing PM,, concentrations.

Analysis of the emission rates for the Project, based on AP-42 emission factors (USEPA),
found that the majority of the dust emissions (= 90%) are in the coarse size range (that is,
larger than 2.5 micrometres). Table 3 and Figure 1 show the ratio as percentage of PM, s to
PM,i, and the relative contribution of PM, 5 to the total PM,, emission for each individual
source assessed in the air dispersion model for the Project.

It is important to note that the sources with the largest percentage of PM, s have the smallest
contribution to the total emission. For example dozers operating on overburden have a PM;5
to PM,, ratio of 0.53, or 53% of the PM;y emission is in the PM,5 size fraction. The
contribution of this source to the total PM;, emission is only 10%. In contrast a dragline has
a ratio of 0.07, or 7% but contributes nearly 30% to the total.

This corresponds with the studies conducted by the USEPA in establishing fine fraction
ratios for fugitive dust sources, where dust sources outside major metropolitan areas were
found to have a PM, 5 to PMyq ratio of 0.05 to 0.15 or 5% to 15% (USEPA 2006). That same
study also concluded that PM, 5 emissions from the mechanical disturbance of crustal matter
(i.e. earth) be revised to less than 0.15 or 15% of the PM,, emission as the previous ratio of
0.26 (26%) for emission factor calculations were proven to over-predict the PM, 5 fraction by
more than a factor of two (Cowherd and Donaldson 2005 and Ono 2005).

Table 3 Average PMic and PM2s emissions and ratios by source calculated from
US EPA AP-42 emission factors as input for the dispersion model

Source PMy, (9/s) PM.; (g/s) RATIO
Dragline 2.90 0.20 0.07
Truck and Shovel 1.78 0.12 0.07
Truck loading coal 1.78 0.22 0.12
Bulldozing - overburden 0.19 0.10 0.53
Truck dumping overburden 0.10 0.04 0.42
ROM 1.95 0.11 0.06
Wind erosion 0.02 0.001 0.05
Truck dumping coal 1.33 0.06 0.05
loading trains 0.01 0.00 0.15
Conveyor 0.03 0.00 0.06
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Blasting 2.11 0.12 0.06
Drilling 0.05 0.003 0.06
Grader 0.04 0.01 0.14
Haul Road 0.79 0.08 0.10

2.3.1 Relationship between receptor specific PMio and PMzs

The average ratio of PM,s/PM;q at source is shown to be 0.1, meaning that on average 10%
of the PM,, emitted by the Project is in the PM, 5 size fraction (Section 2.3). Table 15 shows
the average and maximum receptor specific PM, s/PM, ratio for the representative sensitive
receptors for Year 1 of operations. The average receptor specific PM,s/PMyq ratio is 0.23
(23%) with a range of 97% to 0.03%. The large range is due to the fluctuation of PMy,
concentrations, where a reduction in PM,, is matched by a relative increase in PM,5. This
occurs because the PM, 5 size fraction is suspended in the atmosphere for much longer
periods of time while the PM, 5-PMy, size fraction is lost from the atmosphere to the surface.
Figure 20 clearly shows the inverse relationship between modelled PM,, and PM;s
concentrations at MLA-520 for year 1 of operations. The highest modelled PM, s/PM;, ratio
(0.99) occurs when PM;, concentrations are below 1 pg/m*, while the lowest ratios (0.024)
occur when PMy, is predicted to be greater than 30 pg/m?®. This relationship is due to the low
percentage of PM, s emissions from the Project. The majority of particulate matter emitted to
the atmosphere by the project is in the coarse (PM,s-PMyo) and very coarse (PM1o-PMso)
size fractions due to the fact that the mechanism of release is the mechanical disruption of
crustal matter.

This illustrates the influence that source characteristics have on concentrations of particulate
matter at downwind locations. The inherent nature of the activity and the constituents of the
particulates being transported through the atmosphere may play a significant role in the
potential health effects experienced at sensitive receptor locations.
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3. Model limitations

This study necessarily relies on the accuracy of a number of data sets including, but not
limited to:

o Meteorological information
e Calculation of emission rates of dust for mining activities

A number of assumptions have been applied. These include, but are not limited to:

e Ambient air monitoring data obtained from an existing monitoring site is
representative of air quality within the study region

e Projected mining extraction rates will be an accurate representation of mine activities

o Meteorological data provides a reasonable characterisation of the potential for
dispersion

CALMET/CALPUFF is a three dimensional diagnostic meteorological and dispersion model
and represents one of the most sophisticated air quality modelling tools currently available. It
is important to note that all numerical models are based on an approximation of governing
equations and will inherently be associated with some degree of error. The more complex
the physical model, the greater the number of physical processes which must be
parameterised.

As such there will be physical processes that are not accounted for in the model, for
example in the real world when a plume of dust reaches an area of sloping terrain mass from
the plume will be removed through impaction on the surface. In model space however, the
dust plume is treated as a gas and the plume will pass over or around the obstacle with no
loss of mass. This subtle difference in characterisation can lead to an over prediction of dust
impacts downwind from the source.

There exists extensive in-house expertise in the use of CALMET/CALPUFF within Katestone
Environmental and our modellers make every reasonable attempt to ensure that model
results are of the highest possible quality.
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4. Ambient Air quality

4.1 Ambient dust levels and dust monitoring

The Project commenced monitoring of PMy, using two TEOMSs in March 2008 to measure
the existing levels of PM,y at the Township of Wandoan (TWN located at Short Street) and
on the mine site (WSTN located near the Project’'s weather station). As of April 2009
continuous monitoring of PM, s has been added to WSTN, at the time of writing three months
of data is been available for analysis. Dust deposition rates were also measured at both of
these locations. Fifteen months of monitoring results, from March 2008 until July 2009 are
presented below.

4.1.1 24-hour average PMio

The ambient monitoring conducted in the township of Wandoan and on the project site
indicates that 24-hour average concentrations of PM;, vary between 2 and 110 pg/m?®
depending on synoptic circulation patterns and surface interactions. The natural variability of
background concentrations (Table 4 and Figure 2) is seen to exceed the EPP(Air) objective
of 50 ug/m? for a 24-hour averaging period on six occasions. These exceedences can be
attributed to regional scale dust storms initiated by the passage of fast moving cold fronts
(Bureau of Meteorology 2008-2009).

Table 4 Measured exceedences of the 24-hour average PMio air quality
objective of 50 pg/m*® at the WSTN and Wandoan monitoring sites
during March 2008 to June 2009

Date 24-hour average PM,, concentration
WSTN TWN

3 April 08 57.9 60.5

28 April 08 99.7 108.4

16 September 08 101.8 98.2
17 September 08 62.7 63.2
23 November 08 66.0 58.2
5 March 09 84.7 74.6

To establish a background dust concentration for the Wandoan region 12 months of
monitoring data was selected beginning in April 2008 and ending in March 2009. This subset
of the data was chosen to represent seasonal variations in background PM;o concentrations.
Since the monitoring data does not coincide with the 12 months of modelled data (April 2007
to March 2008) due to the model being developed and run prior to 2009 for the primary EIS
(Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5) it cannot be added to the
model as a contemporaneous background. With the change in the EPP(Air) 24-hour PMyq
objective from 150 pg/m® to 50 ug/m?® the addition of a background concentration must be
accurate as well as conservative.

Figure 4, Figure 5, and Figure 6 show the hourly varying PM,, and PM, s concentrations
measured at the WSTN and TWN monitoring station as a function of wind direction (a) and
time of day (b). There appears to be no significant directionality to the ambient background
concentrations, this is likely due to the lack of significant sources in the region. The figures
also show that the naturally occurring high concentrations occur mostly during the day-time.
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Both monitoring stations display several hours out of the year where elevated concentrations
are measured originating from the south west sector. These events coincide with natural
dust storms attributed to fast moving cold fronts.

The mean, maximum, minimum and standard deviation of the 24-hour average
concentrations are presented for the WSTN and the TWN monitoring sites in Table 6. The
large range of PM, observations (2 — 108 pg/m®) and relatively low average (TWN: 14 uyg/m?®
and WSTN = 12 pg/m®) compared to the range, suggests that the distribution of
concentrations are centred on the lower end of the spectrum, punctuated by a few individual
high concentration events, this is shown as a frequency distribution in Figure 6.

Table 5 Measured PMio (pg/m3) for the TWN and WSTN monitoring station (March
2008 to July 2009)

Variable TWN_PM,, WSTN_PM,,
Mean 13.8 12.1
Standard Error 0.5 0.5
Median 11.7 9.8
Mode 13.5 6.9
Standard Deviation 10.3 11.0
Sample Variance 105.8 121.8
Kurtosis 28.9 30.5
Skewness 4.5 4.8
Range 107.0 100.8
Minimum 1.4 0.9
Maximum 108.4 101.8
Count 520.0 478.0
95" percentile 27.1 24.6
70" percentile 14.2 14.0

The distribution is simply the number of days a certain concentration was measured, in this
case increasing by 1 pg/m® from 0 to 150 pg/m>. To ensure that the 24-hour average
distribution does not lose any vital details from the averaging process, the 1 hour distribution
was also generated and compared to the 24-hour average (Figure 4 and Figure 7). The
distributions were found to retain the same shape, therefore there is no loss of detail and the
24-hour average distribution can be used for the analysis.

Figure 8 clearly shows that the concentrations centre on the lower (< 20 pg/m®) end of the
spectrum with an elongated tail to the right (or positive skew). The tail of the distribution is
punctuated by the six days where the ambient PMsy concentration was measured to be
greater than 50 ug/m®.

In order to accurately assess the cumulative impact the Project could have on the
environment in regards to airborne PM;, concentrations the entire range of possible
background concentrations needs to be used. By calculating the distribution of background
concentrations, the likelihood of a certain concentration being measured is also calculated.
The probability of a measured concentration is weighted by the number of values in the data
set. For example according to the data the probability of the TWN monitoring station
recording a PM;, concentration of 58 ug/m® is 0.003 (or 0.03%) over a 12 month period. This
is equivalent to one day per year.
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Therefore to add the natural variability of measured PM;, concentrations as measured at the
TWN monitoring station to the Projects predicted contribution of PM,, at a sensitive receptor
the distribution of both the measured and the modelled datasets is merged.

This is accomplished by using a convolution of the two distributions, where a convolution
expresses the amount of overlap the Projects impact has as it is shifted over the distribution
of ambient background concentrations. It therefore "blends" the Project and the background
into one distribution taking into account all the possible combinations of the Projects impacts
and the natural variability in the observations.

An example of a convolution is shown in Figure 9, where the distribution of PM,, impacts at
MLA-520 is blended with the ambient PM, distribution. The result is a distribution of all
possible combinations and as described above the probability of these combinations. By
summing up all of the convolved probabilities above a certain threshold and multiplying them
by the length of the data set (365 days) the result is the predicted total number of days on
average that a specific location could experience PM;o concentrations above this threshold.

This methodology is similar in application to frequency analysis used in hydrology to
estimate flood return periods (World Meteorological Organisation 1994), it has applications in
trend analysis (Smith 1989) and the modelling of multivariate space-time data (Calder 2007).
The methodology has been applied to all identified sensitive receptor locations and a table of
exceedences has been generated that details the frequency of occurrence of natural events,
the Project in isolation and the combination of both the background and the Project.

4.1.2 24-hour average PMzs

Monitoring data for ambient PM, 5 concentrations was available for March 19 2009 to July 31
2009 at the WSTN monitoring site. The ratios of the 24-hour average PM,s and PMy,
concentrations measured at the WSTN monitoring site (Table 6) ranged from 0.09 to 1.0,
with an average ratio of 0.56. The high PM, 5 to PM,, ratio observed in the measured dust
levels at the WSTN monitoring site are likely to be due to the short duration of the data
period (three months).

Table 6 Comparison of measured PMio and PM2s (ng/m?) for WSTN monitoring
station (March 19 2009 to July 31 2009)
Variable WSTN_PM;, WSTN_PM, 5 RATIO
Mean 10.56 5.03 0.56
Standard Error 0.73 0.10 0.01
Median 8.88 4.80 0.56
Standard Deviation 9.05 1.31 0.16
Sample Variance 81.94 1.73 0.02
Kurtosis 60.38 30.22 0.16
Skewness 6.92 4.19 -0.10
Range 94.34 12.94 0.91
Minimum 3.60 3.00 0.09
Maximum 97.94 15.94 1.00
Count 154.00 162.00 154.00
95th percentile 17.83 6.77 0.38
70th percentile 11.21 5.08 0.45
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The time-series of 24-hour PM, s and PM,o concentrations and ratios presented in Figure 3
show that there is an inverse relationship between the total PM, levels and the proportion of
PM,s. When background PMy, levels are relatively high, the proportion of PM, 5 is low, while
higher proportions of PM, s are associated with lower PM,q levels. Figure 3 shows that the
days exhibiting a relatively high PM,s to PMy, ratio (3 — 7 and 14 — 15 April) recorded
relatively low dust (PM,) levels.

Although the data does not extend for an entire 12 month period and appears to be higher
than expected the g5t percentile of the measured PM, s was chosen as a conservative 24-
hour PM,s and annual background concentration. This equates to an ambient PM,s
concentration of 6.8 pg/m* which has been applied to all model scenarios.

4.1.3 TSP and dust deposition rate

There are no known measurements of TSP in the Wandoan region. Previous assessments
by Katestone Environmental and standard conversion ratios detailed in the USEPA’s
Compilation of Air Pollution Emission Factors Volume 1 (AP-42) and in the National Pollutant
Inventory (NPI) Handbooks, have found that PM,, is usually 50% of the TSP concentration.
In accordance with standard industry practice, this ratio has been employed here from an
annual average PM;, concentration of 13 ug/m® giving an annual background level of 26
ug/m?® for TSP.

Dust deposition gauges were co-located with the TEOMs to provide baseline data from
which the estimation of background dust deposition levels was possible. The results of total
insoluble solids (mg/m?day) for 12 months of monitoring are presented in Figure 10. The
amounts of deposited dust recorded for the month of July 2008 appear quite low; while May
2008 at the WSTN site, and December 2008, January 2009 and March 2009 at both sites
are quite high. The elevated dust deposition levels, when recorded at both sites, are likely to
be due to regional scale dust storms. No statistical analysis is available on the frequency of
dust storms in the region; however, it is recognised that dust storms are commonly
associated with the passage of cold frontal systems. The cold front can generate strong
surface winds at the leading edge of the front encouraging the entrainment of dust. The
leading edge of the front is also a zone of convergence where vertical uplift of wind and
particulates can be quite strong, thus giving rise to localised dust storms (Mclnnes et. al.
1994).

The statistical breakdown of the monitoring data is shown in Table 7. A maximum monthly
average deposition rate of 123 mg/m?/day was recorded at the TWN site in March 2009. The
average dust deposition rate was 32 mg/m?/day and 38 mg/m?%day for the TWN and WSTN
sites respectively. To determine an annual average background deposition rate the
combined average of the 12 months of monitoring from the WSTN and the TWN of 35
mg/m?/day was used.

Table 7  Dust deposition statistics for WSTN and the TWN monitoring sites. Units are
in mg/m2/day.

Monitoring Monthly Monthly Monthly Sl\ilonthly Combined
. e . andard Monthly
Site Minimum Maximum Average Y
Deviation Average
TWN 3 123 32 31 35
WSTN 3 93 38 29
Katestone Environmental Pty Lid November 2009
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5. Alterations to mine schedule

5.1 Year 1

The major alteration to year 1 operations was the expansion of the Austinvale North (AN) pit
to accommodate an increase in coarse rejects. The dispersion model was setup with these
changes and PM,;s explicitly modelled for the increase in surface area of the AN pit from
1,393,913 m? to 2,894,882 m? the removal and in-pit dumping of 5,685,211 bcm of
overburden and 1,700,000 bcm of partings by truck and shovel and dozer operations, and
the transfer of coarse rejects from the CHPP and dumping in AN pit by haul trucks
accounting for an extra 21 trips per day. This alteration had a negligible impact on PM, 5 and
PM,o concentrations contributing to less than 0.01% of the maximum.

5.1.1 Yearh

The major alteration to year 5 operations was the addition of the Wubagul (WU) pit with
minor amendments to haul road locations. The Frank Creek pit was also changed to
accommodate a 2 kilometre buffer zone around the township of Wandoan. Such that mining
activities within the 2 kilometre zone must be closely monitored and adjusted according to
atmospheric conditions to mitigate any adverse dust levels in the township to the keep them
below the air quality goals and objectives.

The volume of coal extracted from the Mud Creek (MC) pit was reduced from 4,815,753 tons
to 266,510 tons. The associated volume of overburden removed was also reduced as was
the amount of days spent operating in the pit.

While the volumes of overburden and coal extracted from Woleebee pit and Austinvale pit
did not significantly change (< 5% difference) the emissions were recalculated for these pits
and re-modelled for consistency.

Table 8 details the major changes in the mine schedule used as input for the air dispersion
model. The dispersion model was setup with these changes and PM, 5, PM,o, TSP and dust
deposition were explicitly modelled.

5.1.2 Year 10

The major alteration to year 10 operations is the mining of Frank Creek north and south pit
and the mining of Mud Creek pit, where these pits were inactive for this year of operation in
the primary EIS (Katestone Environmental 2008 Air-Tech Report TR13-1-v1.5). The volume
of coal extracted from Turkey Hill pit was reduced from 13,333,427 tons to 7,291,928 tons
and Summer Hill saw a reduction in volume of approximately 6%.

Table 8 details the major changes in the mine schedule used as input for the air dispersion
model. The dispersion model was setup with these changes and PM, 5, PM,o, TSP and dust
deposition were explicitly modelled.

5.1.3 Year 20

The major alteration to year 20 operations is the volume of coal extracted from Leichhardt
pit, Mud Creek pit, Summer Hill pit and Turkey Hill pit. The Frank Creek West (FCw) pit is
also represented in this year. FCw is a relatively small pit located to the south of Leichhardt
pit and west of the Frank Creek area. Table 9 details the major changes in the mine
schedule used as input for the air dispersion model. The dispersion model was setup with
these changes and PM, 5, PM+o, TSP and dust deposition were explicitly modelled.

Katestone Environmental Pty Lid November 2009
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5.1.4 Year 30

The major alteration to year 30 operation the volume of coal extracted from Woleebee pit,
Mud Creek pit, Summer Hill pit and Turkey Hill pit. This year also saw the removal of Turkey
Hill/'Summerhill ROM pad and associated conveyor. The ROM coal is driven by haul trucks
to the Mud Creek ROM pad and transported to the CHPP by the Mud Creek conveyor.
Table 9 details the major changes in the mine schedule used as input for the air dispersion
model. The dispersion model was setup with these changes and PM, s, PM,o, TSP and dust
deposition were explicitly modelled.

Katestone Environmental Pty Lid November 2009
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5.2 Operational controls

A suite of best practice operational controls have been applied to the model and agreed to
be implemented by the proponent. These controls are listed in Table 10.

Table 10 Operational controls employed as best practice for all model
scenarios.
Activity Normal operational control High management control

Dragline - Controlled by restricting drop height to 5 Relocation /

overburden metres Cease activity
Truck & Shovel n/a Relocatlo_n_/

Cease activity
Truck loading Relocation /
n/a -

coal Cease activity
Bulldozing - n/a Relocation /

overburden Cease activity
Truck dumping . Relocation /
In Pit L

overburden Cease activity

Tailings disposal

99% control applied due to progressive

n/a

and overburden

Only blasting during daylight hours

area revegetation

ROM - erosion o

. . No control 50% control due to water sprays
active stockpile
Truckc((:i)l;:nplng No control 50% control due to water sprays

Batch drop 75% control for partial cover (chute) n/a

conveyor

Washplant 99% control for full cover n/a
Loading trains 75% control for partial cover (chute) n/a

Conveyor 40% for partial cover n/a
Blasting - coal Relocation /

Cease activity

Drilling - o ) Relocation /
overburden 70% control for Bag filter Cease activity
50% reduction for watering (2 ltr/m2/hr) 85% control due to Chemical
Haul roads natural control of 29 rain days per year suppressants /
exceeding 0.25 mm / Relocation of haul routes /
Average vehicle speed 40 Kph Cease activity
Grader 50% control due to watering of roads Relocation /

Cease activity

Note: n/a = non-available

The air quality studies conducted previously for this project found that operating a dragline at
full capacity in Frank Creek Pit had had the potential to adversely impact the township of
Wandoan. Therefore a 2 km buffer zone was delineated around the township as a high
management zone (Figure 11). Operations inside the zone would be strictly managed
considering the meteorology, ambient dust monitoring, type of equipment and length of time
allowed inside the zone.

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
Page 16




A set of high management operational controls have been developed to address the
situation and these may also be applied in other locations as indicated by the meteorological
and ambient PMyo monitoring. These are

o Implementation of a weather and dispersion forecasting system to identify the
adverse meteorological conditions likely to produce elevated levels of PMy, due to
natural events (i.e. dust storms) and/or the project

e Progressive ambient monitoring of PM,, at representative sensitive receptor locations
as mining activities approach these locations

¢ Implementation of an action triggers response indicated by a 24-hour average rolling
PM;, concentration of 120 ug/m®. The response will consist of a range of options
employed at the mines discretion. These are:

1. Application of chemical suppressants on haul roads in the zone of influence

2. Application of water sprays on ROM dumping stations

3. Alteration of haul routes to increase the separation distance between affected
sensitive receptors and haul trucks

4. Cessation of operations in affected areas until adverse conditions return to
normal

The weather forecasting system will be supplemented by real time monitoring of
meteorological variables at two semi-permanent automatic weather stations (AWS). Figure
12 shows the indicative locations of the semi-permanent AWS sites. These sites will provide
critical information of changes in wind direction, the speed of approaching frontal systems
and upwind/downwind characteristics for source apportionment and forensic meteorology
investigations.

Figure 13 shows the locations of the representative sensitive receptors where ambient dust
monitoring is to be progressively introduced to and relocated from as required. The selection
criterion for representative receptors and the modelled scenario year where dust monitoring
is recommended is detailed in section 6.

The combination of real-time continuous monitoring, proactive and reactive dust
management protocols and a defined high management procedure constitute worlds best
practice environmental management of mining activities and exceeds the controls
documented in the NPI Handbook for Mining Activities (NEPC 2001), The Victorian EPA
Draft Protocol for Environmental Management — Mining and Extractive Industries (VicEPA
2006) and advocated in the Pollution Prevention and Abatement Handbook (World Bank
Group 1998). It is proposed that this project will be one of the most heavily monitored and
managed open cut coal mines in the world.

If the management strategies detailed above are adopted by the proponent an exceedence
of air quality objectives at any sensitive receptor due to mining activities is highly unlikely.

5.3 Emission estimation

Dust emission rates from the mine have been calculated using emission factors published by
the US EPA in the Compilation of Air Pollution Emission Factors Volume 1 (AP-42) (US EPA
1998) and in the Department of the Environment, Water, Heritage and the Arts National
Pollutant Inventory Handbooks (NEPC 2001).

The alterations to the mining schedule necessitated the re-calculation of emission rates for
each of the five modelling scenarios (refer to Appendix A). It was assumed that the limiting
factors to the removal of overburden and coal is the bucket size of the equipment, the

Katestone Environmental Pty Lid November 2009
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number of trucks available and speed at which the trucks can be loaded, travel to the
unloading area, unload and return to the loading area. This timeframe was calculated from
distance travelled, the average speed of haul trucks (40 km/h), and the time taken to load
and unload (= 600 s). This calculation resulted in an average extraction rate in tons per hour
(t/hr) for each pit. This was then divided by the total volume of coal and overburden to be
removed from each pit for each scenario, yielding a total number of hours spent in each pit.

Table 11 shows the calculation steps taken to derive the number of days spent operating per
pit for year 5 of the mine schedule (calculations for all scenarios are detailed in Appendix A).
The Draglines were assumed to be operating at 90% of maximum capacity (= 8563 t/hr)
allowing for downtime due to blasting, maintenance and movement of active pit faces as the
mine progresses. The timing of operations within the mine is exceedingly difficult to forecast.
The nature of mining operations are fluid and alter on a daily basis, therefore all activities are
assumed to be occurring simultaneously for the duration of the total days of in pit operation.
If the total number of days exceed 363 (days of operation in one calendar year) then it is
assumed that all activities occur simultaneously for all 363 days of operation.

The dispersion model was setup with these emission rates and PM, 5, PM;o, TSP and dust
deposition were explicitly modelled for a one year period.

Katestone Environmental Pty Lid November 2009
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6.  Results due to alterations of the mines schedule and layout

The results for a selection of representative sensitive receptors of the five modelling
scenarios are presented below. Sensitive receptors where determined to be representative
for each modelling scenario by the following criteria:

1. Proximity to operations (e.g. active haul roads, active pits, tailings storage facility)
2. Magnitude of the predicted maximum 24-hour PM;, concentration (ug/m?®)
3. Downwind direction from operations to ensure all compass points are represented

Figure 13 shows the locations of the representative sensitive receptors for each model
scenario. The colour coding indicates which year of operations dust monitoring is to be
commenced at that receptor. This will most likely coincide with the operations approaching
the receptor location (i.e. criteria 1). Table 12 shows the modelled operational years where
ambient dust monitoring is recommended at representative sensitive receptors.

The modelled results for 24-hour PM,, concentrations for all sensitive receptors are
presented in Appendix A.

Table 12 Operational years where ambient dust monitoring is recommended at
representative sensitive receptors
Representative sensitive Modelled operational year
receptor Year 1 Year 5 Year 10 Year 20 Year 30
MLA-106 Y - - - -
MLA-207 - Y - - -
MLA-450 - - Y Y Y
MLA-520 Y Y Y Y -
MLA-402 Y Y Y - -
Accommodation facilities Y Y Y Y Y
MLA-505 - Y Y Y Y
MLA-548 Y - - - -
MLA-300 Y Y Y Y
MLA-355 - Y Y Y Y
MLA-50 - - Y Y Y
MLA-595 - - Y Y Y
MLA-693 - - Y - -
6.1 Yearl

Table 13 shows the modelling results for Year 1 of operations. Background concentrations
have been added to the data as described in Section 4.1. The model shows that the 24-hour
PM, s and annual PM, 5, TSP and dust deposition rate comply with air quality objectives and
goals adopted by the Project at all sensitive receptor locations.
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Table 13 Model results for Year 1 of operations. Background concentrations of 6.8
Hg/m3 (PMz2s : 24-hour and Annual), 26 pg/m3 (TSP : Annual) and 35
mg/m?/day (dust deposition) have been added.

Year 1
Parameter PM, ;s PM, ;s TSP Dust Deposition
24-hr Annual Annual Annual
Objective/Goal 25 8 90 120
Maximum at a receptor 13 7.2 29 41
Percent contr.lbutlon of 48% 6% 10% 15%
the Project
Percent of o o o o
Objective/Goal 52% 90% 32% 34%

The maximum 24-hour average concentration of PM, s (Figure 14) is predicted to occur at
MLA-520. The predicted concentrations are approximately 52% of the PM, 5 objective. These
results include a PM,s background of 6.8 pg/m3. The relative contribution of the Year 1
operations to the 24-hour average PM, 5 concentrations is 48% at this receptor.

The maximum 24-hour average concentration of PMy, (Figure 15) is predicted to exceed the
EPP(Air) objective of 50 ug/m?® at MLA-520 due to the project in isolation. The maximum
concentration predicted for this location is 53 ug/m®. Figure 17 shows a box and whisker plot
of the predicted one hour average PMy, concentrations at MLA-520. The figure indicates that
the occurrence of elevated 1-hour average PM,, concentrations is restricted to night time
events. This would occur when a strong inversion develops. The spike in concentrations
seen at 6 AM coincides with the breakup of the inversion and signals the transition from non-
convective night-time conditions to daytime convective conditions. During this transition
period the boundary layer is still depressed and the additional convective activity causes an
increase in concentrations until the boundary is fully developed.

Figure 18 shows the distribution of predicted 24-hour average concentrations of PMy, at
MLA-520 for the project in isolation. The data indicates that 99% of the time or 363 days of
the year (Table 14) the project contributes less than 20 pg/m? at that location. There are only
two occasions when PM;, concentrations are above 40 pg/m® these events coincide with the
adverse meteorological conditions described above. To manage these events the use of a
weather forecasting system will warn the operations manager of the impending adverse
meteorological conditions and appropriate procedures would be taken to minimise the dust
levels (Figure 16).

Figure 19(a) shows the time series of 24-hour PMi, concentrations at MLA-520 under
normal operating procedures and controls for the project in isolation. Figure 19(b) shows the
time series of 24-hour PM,o concentrations at MLA-520 under high management operating
procedures and controls for the project in isolation. The high management scenario (Figure
19 b) shows that the maximum 24-hour PMo concentration at MLA-520 has been reduced
from 53 pg/m® to 41 pg/m>. In the high management scenario a chemical suppressant is
applied to the haul roads. These results show the effectiveness of high management
operational controls in reducing PMy, concentrations at sensitive receptor locations under
adverse conditions.

It is assumed from this point on that the weather forecasting and high management
procedures are applied as required for each modelling scenario. The addition of a
background concentration of PM,, has been calculated for all sensitive receptor locations
based on the distribution of of the measured PM,, concentrations from the TWN monitoring
station and the predicted contribution of the Project at each location. This method provides a
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surrogate to a 24-hour varying background as all possible combinations of natural and
Project related contributions of PM,, are accounted for.

For Year 1 of operations, six sensitive receptor locations have been chosen as
representative of the potential air quality impacts due to the Project. Figure 13 shows the
location of the six representative sensitive receptors. Table 14 shows the number of days
when 24-hour PM;, concentrations are predicted to be below 20 pg/m?® at the representative
locations from the Project in isolation. This indicates that elevated levels of PM;, are
relatively rare occurrences and are associated with adverse meteorological conditions
(Figure 17).

Table 15 shows the average and maximum PMj, PM,s and PM,s/PMy, ratio for the
representative sensitive receptor locations. The distribution of concentrations is important
such that a very low average predicted concentration such as 1.4 ug/m® for MLA-548
indicates that the distribution is skewed to the lower end (i.e. < 10 pg/m®) while the maximum
(38 pg/m®) would be a singular or rare occurrence as seen in Figure 18 for MLA-520. This
figure also shows that the Project in isolation does not cause an exceedence of the 24-hour
PM;, objective.

Table 16 shows the number of days when the 24-hour EPP(AIr) objective of 50 pg/m?® for
PM,q is exceeded due to natural events, due to the Project in isolation and the potential of an
exceedence occurring due to natural events and the Project combined. Table 16 shows that
the Project in isolation contributes to a maximum of one extra exceedence of the 24-hour
PM;o objective when the natural variability of PM;, concentrations is added at MLA-520.
Table A1 in Appendix A contains the results for all other sensitive receptors.

The maximum annual average concentration of PM, s (Figure 21) is predicted to occur at
MLA-355. The predicted dust level is 90% of the PM, 5 objective (7.2 ug/m?). This includes a
background of 6.8 pg/m®. The relative contribution of the Year 1 operations to the annual
PM, s concentration is 0.4 pg/m3 or 6%. The maximum annual average concentration of TSP
(Figure 22) is predicted to occur at MLA-397. The predicted dust level is only 32% of the
TSP objective with a background TSP concentration of 26 pg/m*; meaning that the relative
contribution of the Year 1 operations to TSP concentrations is approximately 10% at this
receptor. The maximum annual average dust deposition rate (Figure 23) is predicted to
occur at the Accommodation facilities (41 mg/m?/day) and is 34% of the recommended dust
deposition rate with a background dust deposition rate of 35 mg/m?day. The relative
contribution of the Year 1 operations to the dust deposition rate is approximately 15% at this
receptor.

Katestone Environmental Pty Lid November 2009
KE0904686 Parsons Brinckerhoff Page 22



£z 964 Hoylexoulg suosiod 989706033
600T 190WSAON P11 Ald [PJUSWIUOIIAUT SUO}SD}D)Y|
%<cL %9¢ ¥'S 90 Zce 1'C $91}1|Ioe} UOIIBPOWWOIY
%.LS %S €e A V'Ll vl 00€-VIN
%8 %¥L [ 20 6'9¢ vl 8YS-VIN
%61 %Ll L'y 10 ¥'sc 0l CO7-VIN
%6 %82 6'G 1’0 162 90 (901-VIN) umoy
%16 %9¢ 99 A oy 80 02S-VIN
wnwixep abeiany wnuwixep abeiany winwixep abesany
- . 10)daoay aAnIsusg
O“INd/SCINd oney (ew/6r) <TNg (ewy/6r) O'd
suolypo0| Jojdadsal aAlpjuasaidal
JO uoyp|Os] Ul }o3f01d DY} 10} OIOI OLWI/STWI PUD STWJ ‘OlWd S6DISAD INOY-§Z 10} SUORISdOo JO | IDSA 10} Sjnsal |SPOW Gl 9|qpl
¥9¢ %.'66 S8l}l|ioe) UOEPOIWO0DY
G9¢ %001 00€-VIN
29¢ %66 8YS-VIN
y9¢ %.'66 CO7-VIN
€9¢ %66 (901-VIN) umoy
€9¢ %66 02S-VIN
<wy/brl gz > sAep jo JaquinN wy/Br gz > 1eak jo (v,) abejuaosiad Joydaosaa aAlIsuag

suoypiado Jo | I3 1o} w/Br gz Mojaq siolyd @6DISAD INOY-{Z S,ADP JO Jaqunu pup IpaA jJo abbjuadiad ¥l 21901




vz abpd
600¢ I2QWIBSAON

JJoyiaxdulg suosiod 9897046030
P11 Ald |DJUSWIUOIIAUT SUO}SDY

9 0 9 S91}I|I0.} UOBPOLIWODY
9 0 9 00€-VIN
9 0 9 8vS-VIN
9 0 9 C0v-VIN
9 0 9 (901-VIN) umo |
L 0 9 02S-VIN
e ._:uﬂ—“_:w“ww_m”“_ ol joafoud ayj} 0} anp SJUDAD
oyanp w/Br g v 2395 Keuws .w/brl oG spaaoxa O'Nd |eanjeu o3 anp .w/brl oG spaadxa 10)daoay aAlISuUag
Old JNOY-pZ SAEP O JOqUINN Inoy-pZ sAep jo JaquinN OlAd 4noy-z sAep jo JaquinN

SUOHDAISSO 3y} Ul AHJIGOLIDA

|pinjou 3y} pup spopdwi spoafold aY} Jo suoypuiIquod d|qissod ay} [P YUIM 3UO ojul suounquysip om} ayj Buipus|q
‘SUOIPIJUDDUOD PUNOIBH DD JUSIqUD JO UOYNALISIP Y} 1DA0 PaHIYS SI I s sy jopduwi spoafoid ay} dpjuaAo jo junowp
9y} sossaidxa uwnjod punoibdopq + jo3loid ay} a19ym olyd 9BDISAD InOY-{Z 10} suolpiado Jo | IDDA 10} S} NsdI [SpowW

91 {19l




62 Year5h

Table 17 shows the modelling results for Year 5 of operations. Background concentrations
have been added to the data as described in Section 4.1. The model shows that the 24-hour
PM, s and annual PM, 5, TSP and dust deposition rate comply with air quality objectives and
goals adopted by the Project at all sensitive receptor locations.

Table 17 Model results for Year 5 of operations. Background concentrations of 6.5

Hg/m3 (PMz2s : 24-hour and Annual), 26 pg/m3 (TSP : Annual) and 35
mg/m?/day (dust deposition) have been added

Year 5
Parameter PM, 5 PM, 5 TSP Dust Deposition
24-hr Annual Annual mg/m?/day
Objective/Goal 25 8 90 120
Maximum at a receptor 19 7.75 40 50
Percent contribution of the Project 64% 12% 35% 30%
Percent of Objective/Goal 76% 97% 44% 42%

The maximum 24-hour average concentration of PM,s (Figure 24) predicted to occur at
MLA-520. The predicted concentrations are approximately 76% of the PM, 5 objective. These
results include a PM,s background of 6.8 pg/m®. The relative contribution of the Year 5
operations to the 24-hour average PM, 5 concentrations is 64% at this receptor.

Figure 13 shows the seven sensitive receptors that are most representative of the impacts
predicted for the Project in Year 10 of operations. Table 18 shows the number of days 24-
hour PM;, concentrations are predicted to be below 20 ug/m? at the representative locations
from the Project in isolation. This indicates that elevated levels of PMyo are relatively rare
occurrences and are associated with adverse meteorological conditions (Figure A1).

Table 19 shows the average and maximum 24-hour PM;,, PM, s and PM, s/PM;, ratio for the
representative sensitive receptor locations. The low average PM4, and PM, s concentrations
relative to the maximum concentration is seen across all representative receptors
exemplifying the skew to the lower end of the concentration spectrum.

The maximum 24-hour average concentration of PMy, (Figure 25) is predicted to exceed the
EPP(Air) objective of 50 ug/m?® at multiple sensitive receptor locations due to the project in
isolation. The maximum concentration is predicted to occur at MLA-520 (86 pg/m®). Table 20
shows the number of days when the 24-hour EPP(Air) objective of 50 pg/m® for PMyq is
exceeded due to natural events, due to the Project in isolation and the potential of an
exceedence occurring due to natural events and the Project combined. Table 20 shows that
the Project contributes to a maximum of 17 extra exceedences (total of 23 minus the 6
natural events) of the 24-hour PM,, objective when the natural variability of PM;g
concentrations is added at MLA-520. Table A2 in Appendix A contains the results for all
sensitive receptors.
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As discussed in Section 6.1 the elevated concentrations are restricted to night-time events
(Refer Figure A1 to Figure A6). Figure 26(a), Figure 27(a), Figure 28(a) Figure 29(a) and
Figure 30(a) show the 24-hour average time series and the corresponding distribution of
PM,o concentrations are shown in Figure 26(b), Figure 27(b), Figure 28 (b) Figure 29(b) and
Figure 30 (b) for the five representative sites that are predicted to exceed the 24-hour
average PM;, concentration due to the Project in isolation. The figures indicate that there are
a few individual events where the 24-hour average is elevated. However, for the majority of
the year the contribution of PM, concentrations from the Project at the receptors are less
than 20 ug/m? (Table 18).

The maximum annual average concentration of PM,s (Figure 33) is predicted to occur at
MLA-355. The predicted dust level is 97% of the PM, 5 objective. This includes a background
of 6.8 pg/m*®. The relative contribution of the Year 5 operations to the annual PM,s
concentration is 0.95 ug/m® or 12% at this receptor.

The maximum annual average concentration of TSP (Figure 34) and dust deposition rate
(Figure 35) are predicted to occur at MLA-207. The predicted dust levels are 44% of the TSP
objective and 42% of the goal for dust deposition rate. These results include a TSP
background of 26 pg/m*® and a background dust deposition rate of 35 mg/m?day. The
relative contribution of the Year 5 operations to these concentrations is 35% and 30% at this
receptor.
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6.3 Year10

Table 21 shows the modelling results for Year 10 of operations. Background concentrations
have been added to the data as described in Section 4.1. The model shows that the 24-hour
PM, s and annual PM, 5, TSP and dust deposition rate comply with air quality objectives and

goals adopted by the Project at all sensitive receptor locations.

Table 21 Model results for Year 10 of operations. Background concentrations of 6.5
Hg/m3 (PMz2s : 24-hour and Annual), 26 pg/m3 (TSP : Annual) and 35
mg/m?/day (dust deposition) have been added.

Year 10
Parameter PM, 5 PM, 5 TSP Dust Deposition
24-hr Annual Annual Annual
Objective/Goal 25 8 90 120
Maximum at a receptor 17.2 7.5 36 48
Percent contribution of the Project 60% 9% 28% 27%
Percent of Objective/Goal 69% 94% 40% 40%

The maximum 24-hour average concentration of PM, 5 (Figure 36) is predicted to occur at
MLA-520. The predicted concentration is approximately 69% of the PM,s objective. These
results include a PM, s background of 6.8 pg/ms. The relative contribution of the Year 10
operations to the 24-hour average PM, 5 concentrations is 60% at this receptor.

Figure 13 shows the ten sensitive receptors that are most representative of the impacts
predicted for the Project in Year 10 of operations. Table 22 shows the number of days when
24-hour PM,, concentrations are predicted to be below 20 pg/m® at the representative
locations from the Project in isolation. This indicates that elevated levels of PM;, are
relatively rare occurrences and are associated with adverse meteorological conditions
(Figure A7).

Table 23 shows the average and maximum 24-hour PM;o, PM, s and PM, s/PM;q ratio for the
representative sensitive receptor locations. The low average PM;, and PM, 5 concentrations
relative to the maximum concentration is seen across all representative receptors
exemplifying the skew to the lower end of the concentration spectrum.

The maximum 24-hour average concentration of PMy, (Figure 37) is predicted to exceed the
EPP(Air) objective of 50 ug/m® at multiple sensitive receptor locations due to the project in
isolation. The maximum concentration is predicted to occur at MLA-520 (80 ug/m®). Table 24
shows the number of days when the 24-hour EPP(Air) objective of 50 pg/m® for PMyq is
exceeded due to natural events, due to the Project in isolation and the potential of an
exceedence occurring due to natural events and the Project combined. Table 24 shows that
the Project contributes to a maximum of ten extra exceedences (total of 16 minus the 6
natural events) of the 24-hour PM;, objective when the natural variability of PM;g
concentrations is added at MLA-520. Table A3 in Appendix A contains the results for all
sensitive receptors.
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As discussed in Section 6.1 the elevated concentrations are restricted to night-time events
(Refer to Figure A7 and Figure A8). Figure 38(a), Figure 39(a) and Figure 40(a) show the
24-hour average time series and distribution of PM4 concentrations are shown in Figure 38
(b), Figure 39(b) and Figure 40 (b) for the three representative sites that are predicted to
exceed the 24-hour average PMo concentration due to the Project in isolation. The figures
indicate that there are a few individual events where the 24-hour average is elevated.
However, for the majority of the year the contribution of PM,, concentrations from the Project
at the receptors are less than 20 pg/m? (Table 22).

The maximum annual average concentration of PM,s (Figure 41) is predicted to occur at
MLA-505. The predicted dust level is 94% of the PM, 5 objective. This includes a background
of 6.8 pg/m3. The relative contribution of the Year 10 operations to the annual average PM, 5
concentration is 0.7 pg/m* or 9% at this receptor.

The maximum annual average concentration of TSP (Figure 42) and dust deposition rate
(Figure 43) are predicted to occur at MLA-520. The levels are 40% of the TSP objective and
40% of the recommended goal for dust deposition rate. These results include a TSP
background of 26 pg/m® and a background dust deposition rate of 35 mg/m?day. The
relative contribution of the Year 10 operations to these concentrations is approximately 28%
and 27% at this receptor.
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64 Year20

Table 25 shows the modelling results for Year 20 of operations. Background concentrations
have been added to the data as described in Section 4.1. The model shows that the 24-hour
PM, s and annual PM, 5, TSP and dust deposition rate comply with air quality objectives and
goals adopted by the Project at all sensitive receptor locations.

Table 25 Model results for Year 20 of operations. Background concentrations of
6.5 yg/md (PMzs : 24-hour and Annual), 26 pg/m3 (PMio : 24-hour), 24
Mg/m?3 (TSP : Annual) and 35 mg/m?/day (dust deposition) have been
added.
Year 20
PM,5 PM, 5 TSP Dust Deposition
Parameter 24-hr Annual Annual Annual
Obijective/Goal 25 8 90 120
Maximum at a receptor 14 7.6 36 48
Percent contribution of the Project 51% 11% 28% 27%
Percent of Objective/Goal 56% 95% 40% 40%

The maximum 24-hour average concentration of PM, 5 (Figure 44) is predicted to occur at
MLA-595. The predicted concentration is approximately 56% of the PM, s objective. This
result includes a PM, s background of 6.8 pg/ms. The relative contribution of the Year 20
operations to the 24-hour average PM, s concentrations is 51% at this receptor.

The maximum 24-hour average concentration of PMy, (Figure 45) is predicted to exceed the
EPP(AIr) objective of 50 ug/m?® at multiple sensitive receptor locations due to the project in
isolation. The maximum concentration is predicted to occur at MLA-595 (64 ug/m®). Table 28
shows the number of days when the 24-hour EPP(Air) objective of 50 ug/m?® for PMy, is
exceeded due to natural events, due to the Project in isolation and the potential of an
exceedence occurring due to natural events and the Project combined. Table 28 shows that
the Project contributes to a maximum of eight extra exceedences (total of 14 minus the 6
natural events) of the 24-hour PM,, objective when the natural variability of PM;g
concentrations is added at MLA-595. Table A4 in Appendix A contains the results for all
sensitive receptors.

Figure 13 shows the eight sensitive receptors that are most representative of the impacts
predicted for the Project in Year 20 of operations. Table 26 shows the number of days 24-
hour PM;, concentrations are predicted to be below 20 ug/m? at the representative locations
from the Project in isolation. This indicates that elevated levels of PMyo are relatively rare
occurrences and are associated with adverse meteorological conditions (Figure A9).

Table 27 shows the average and maximum 24-hour PM;,, PM, s and PM, s/PM; ratio for the
representative sensitive receptor locations. The low average PMq, and PM,5 relative the
maximum concentration is seen across all representative receptors exemplifying the skew to
the lower end of concentration spectrum.
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As discussed in Section 6.1 the elevated concentrations are restricted to night-time events
(Refer to Figure A9 and Figure A10). Figure 46(a) and Figure 47(a) show the 24-hour
average time series and distribution of PM, concentrations Figure 46 (b) and Figure 47 (b)
for the two representative sites that are predicted to exceed the 24-hour average PMy,
concentration due to the Project in isolation. The figures indicate that there are a few
individual events where the 24-hour average is elevated. However, for the majority of the
year the contribution of PM,, concentrations from the Project at the receptors are less than
20 pg/m?® (Table 26).

The maximum annual average concentration of PM, s (Figure 48) is predicted to occur at
MLA-355. The predicted dust level is 93% of the PM, 5 objective. This includes a background
of 6.8 pg/m3. The relative contribution of the Year 20 operations to the annual PM;s
concentration is 0.6 ug/m* or 8% at this receptor.

The maximum annual average concentration for TSP (Figure 49) is predicted to occur at
MLA-355. The predicted dust level is 40% of the TSP objective including a TSP background
of 26 pg/m*. The relative contribution of the Year 20 operations to TSP concentrations is
approximately 28% at this receptor.

The maximum annual average dust deposition rate (Figure 50) is predicted to occur at MLA-
300. The predicted dust deposition rate is 40% of the recommended goal, this includes a
background dust deposition rate of 35 mg/m?%day. The relative contribution of the Year 20
operations to dust deposition is approximately 27% at this receptor.

Katestone Environmental Pty Lid November 2009
KE0904686 Parsons Brinckerhoff Page 35



9¢ 96y Hoylexoulg suosiod 989706033
600T 19QWSAON P11 Ald [PJUSWIUOIIAUT SUO}SD}DY|
%€S %01 €l A 2ol gl S8l}l|loe} UONEPOLIW0IY
%89 %L1 19 90 6'9% A 0S-VIN
%89 %L V. L0 8'c9 6'G S6S-VIN
%89 %L 67 80 Svy L9 GGE-VTIN
%Ly %L ] €0 €9¢ 6’1 S0S-VIN
%G %01 ¥'9 L0 ¥'qs L'S 00€-VTIN
%9S %38 Sy A L'0¢ 0l (0G¥-vIN) umo
%89 %01 6'¢C 10 L've gl 02S-VIN
winwixep abelany wnwixep abelany winwixep abelany
. . 10)daoay aAnIsusg
O INd/SCINd oney (cwyBr) STNd (cwy6r) O'nd
suolpo0| Jojdadsal aAybjuasaidal |p
UOHP|OSI Ul }O3[0ld 9y} 10) OYDI OLW I /STWI PUD STWJ ‘OlWd 9BDISAD INOY-1Z 10} suolyniado Jo Qg IDSA 10} Sjinsdl |SPOW 1T 3|9l
g9¢ %001 Sall|loe] uolepoWWwoddy
2se %96 0S-VIN
gee %<Z6 S6S-VIN
9ce %<Z6 SGE-VIN
19€ %66 S0S-VIN
e %V6 00€-VIN
Goe %001 (0S1-VIN) umo
19€ %66 02S-VIN
wybr gz > sAep jo JaqunpN <wy/br gz > aeak jo (v,) abejuasiad Joydaoau aAlIsuag

suoypiado Jo oz IbaA 10} w/Br gz mojaq s10lWwd 96DIBAD INOY-Z S,ADP JO JIoquInNu pub ID3A Jo abbjuadlad 9Z 9|qp1




L€ 36pd
600¢ 12qQUUISAON

JJoyiaxdulg suosiod 9897046030
P11 Ald |PJUSWIUOIIAUT SUO}SIDY

9

Sal]1|108) UOIEPOWILLIODY

6

0S-VIN

14

S6G-VIN

ol

GGE-VIN

L

S0G-VIN

¢l

00€-VIN

9

Ol | V| |©

(0St-v1N) umoL

9

O|O|v-|O|lO|N|O|O

9

02S-VIN

punoubyoeq BulhieA Jnoy-yg +
jo09fouad ay} 03 anp .w/bH oG spaaosxa
OlAld Anoy-{Z sAep jo JaquinN

j08foud ay} 0} anp
<wybrl oG spaaoxa '\ d
inoy-yz sAep jo saquinN

SJUBA9 |einjeu 0}
anp .w/br oG spaaoxa *'Nd
Inoy-Z sAep jo 1aquinN

10)daoay aAl}ISuUag

SUOIDAIDSCO 3y} Ul AHJIGDUDA [DINOU Sy}
pup spopduwi spoafold ayj Jo suoypuIquod 3|qissod ayj [P YHM SUO ojul sUoRNquysip om} ay} Buipus|q ‘suoypyuadu0d
punoib>opq jusIqub JO uounNquUisIp 33U} ISA0 papIys si JI sb soy jopdw sposfold ayj dopsaAo jJo junowp 3yj
sassaldxa uwnjod punoibdopq + jodfoid aY} SI9YM ol d SBDISAD INOY-Z 10} suolpiado Jo g IDSA 10) SHNsdI [Spow

8¢ SIqpl




6.5 Year30

Table 29 shows the modelling results for Year 30 of operations. Background concentrations
have been added to the data as described in Section 4.1. The model shows that the 24-hour
PM, s and annual PM, 5, TSP and dust deposition rate comply with air quality objectives and
goals adopted by the Project at all sensitive receptor locations.

Table 29 Model results for Year 10 of operations. Background concentrations of 6.5

Hg/m3 (PMz2s : 24-hour and Annual), 26 pg/m3 (TSP : Annual) and 35
mg/m?/day (dust deposition) have been added

Year 30
Parameter PM, 5 PM, 5 TSP Dust Deposition
24-hr Annual Annual Annual
Objective/Goal 25 8 90 120
Maximum at a receptor 13 7.4 37 52
Percent contribution of the Project 48% 8% 30% 33%
Percent of Objective/Goal 52% 93% 41% 43%

The maximum 24-hour average concentration of PM, s (Figure 51) is predicted to occur at
MLA-300. The concentration is approximately 52% of the PM,s objective. This result
includes a PM,5s background of 6.8 ug/m®. The relative contribution of the Year 30
operations to the 24-hour average PM, 5 concentrations is 48% at this receptor.

The maximum 24-hour average concentration of PMy, (Figure 52) is predicted to exceed the
EPP(Air) objective of 50 pg/m*® at one sensitive receptor locations due to the project in
isolation. The maximum concentration is predicted to occur at MLA-300 (58 ug/m®). Table 32
shows the number of days when the 24-hour EPP(Air) objective of 50 ug/m?® for PMy, is
exceeded due to natural events, due to the Project in isolation and the potential of an
exceedence occurring due to natural events and the Project combined. Table 32 shows that
the Project contributes to a maximum of ten extra exceedences (total of 16 minus the 6
natural events) of the 24-hour PM;, objective when the natural variability of PM;g
concentrations is added at MLA-300. Table A5 in Appendix A contains the results for all
sensitive receptors.

Figure 13 shows the seven sensitive receptors that are most representative of the impacts
predicted for the Project in Year 30 of operations. Table 30 shows the number of days 24-
hour PM;, concentrations are predicted to be below 20 ug/m? at the representative locations
from the Project in isolation. This indicates that elevated levels of PMyo are relatively rare
occurrences and are associated with adverse meteorological conditions (Figure A11).

Table 31 shows the average and maximum 24-hour PMo, PM, s and PM, s/PMyq ratio for the
representative sensitive receptor locations. The low average PM;, and PM,5 relative the
maximum concentration is seen across all representative receptors exemplifying the skew to
the lower end of concentration spectrum.
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As discussed in Section 6.1 the elevated concentrations are restricted to night-time events
(Refer to Figure A11). Figure 53(a) show the 24-hour average time series and distribution of
PM,o concentrations (Figure 53 (b) for the site that is predicted to exceed the 24-hour
average PM;, concentration due to the Project in isolation. The figures indicate that there are
a few individual events where the 24-hour average is elevated. However for the majority of
the year the contribution of PM;o concentrations from the Project at the receptors are less
than 20 ug/m? (Table 30).

The maximum annual average concentration of PM, s (Figure 54) is predicted to occur at
MLA-355. The predicted dust level is 93% of the PM, 5 objective. This includes a background
of 6.8 pug/m®. The relative contribution of the Year 30 operations to the annual PM,s
concentration is 0.6 ug/m* or 8% at this receptor.

The maximum annual average concentration of TSP (Figure 55) and dust deposition rate
(Figure 56) are predicted to occur at MLA-300. The predicted dust levels are 41% of the TSP
objective and 43% of the recommended goal for dust deposition rate. These results include
a TSP background of 26 ug/m® and a background dust deposition rate of 35 mg/m?%day. The
relative contribution of the Year 30 operations to these concentrations is approximately 30%
and 33% at this receptor.
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7. Cumulative impacts

7.1  Adverse meteorology

The prevailing winds in the Wandoan region are generally north to northeast, for the majority
of the year (approximately 40%) with only the spring seeing a relaxing of the north to
northeast component (13%). These meteorological patterns form the basis of the dispersion
modelling presented in the EIS, Volume 1, Chapter 13 Air Quality. For each modelled stage
of development, the air quality model was re-run to ascertain the potential effect of the
development under the meteorological conditions observed in the monitoring. The results of
the dispersion modelling incorporate the seasonal variability in the wind speed, wind
direction, temperature and humidity across the entire modelling domain (approximately 40
km?), allowing for worst case scenario weather conditions to be modelled in the air quality
model.

The natural variability of PM,, and PM, s concentrations measured at the WSTN (Figure 4
and Figure 5) and TWN (Figure 6) monitoring stations shows that high concentration events
are associated with strong south westerly winds due to the passage of fast moving cold
fronts and that impacts occur mainly during the day-time. In contrast the dispersion
modelling showed that the Projects impacts are restricted to night-time events (Figure 17)
and the proximity of a sensitive receptor to the activity is the main contributing factors to
elevated dust levels not wind direction or synoptic situation.

Natural levels of particulates are generated mainly by wind erosion, in extreme cases this
can lead to dust storms. The meteorological conditions that lead to these natural events are
usually associated with the large scale movement of air masses, such as cold fronts. The
passage of fronts bring strong winds and vertical temperature gradients which can entrain
large amounts of dust and erode loose surface material adding to the suspended load. The
temperature gradient and hence vertical movement in the atmosphere is at its greatest
during the day where the sun warms the surface and generates convective movement of air.
In contrast the mines contribution to suspended dust loads occur mainly at night when the
boundary layer is depressed due to the lack of convection. The main source of particulates is
the mechanical movement of crustal matter from haul trucks and draglines/excavators.

The timing of elevated levels of the particualte matter for both natural events (i.e. monitoring
data) and predicted levels for the mine (i.e. modelled) is an important distinction to make.
The probability of the highest natural hour coinciding with the highest predicted hour from the
mine is excceedingly small (0.3%). This is due to the difference in source and mechanism of
particulate generation.

Therefore the implementation of a weather forecasting system will enable the operations
manager to identify the synoptic and regional meteorological conditions associated with
natural and mine generated high dust scenarios and take appropriate actions as required.
The forecasting system should be utilised in conjunction with real-time dust monitoring from
the progressive monitoring network at representative sensitive receptor locations (Figure
13).

With specific regards to the Wandoan Township, wind speeds from the southwest, west and
northwest account for 10% of annual variability in direction observed at the TWN monitoring
station. The hourly recorded wind speeds do not exceed 6 m/s for more than 0.05% of the
year or 39 hours from this quadrant. This means that the likelihood of dust lift-off and long
distance transportation from this quadrant towards the township is very unlikely. Best
practice procedures for mine operations and dust management would be sufficient to
mitigate most potential impacts. The application of high management controls indicated by
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real-time monitoring and the weather forecasting system would be sufficient to mitigate
potential impacts under adverse meteorological conditions.

7.2 Dust characteristics and deposition

Although the Project is a coal mine, the majority of the dust suspended in the atmosphere as
a result of the mine’s operation is not in fact coal, but crustal matter (earth). The relative
component of coal dust within the emission can be derived from the emission rate and the
nature of the source emitting the particulates. For example a grader working on maintaining
the road surface will have a very small, if any, proportion of coal in its emission, while a coal
stockpile will have a large, if not all, of its emission profile consisting of coal particles. Overall
the majority (70%) of the particulate generating activities consist of crustal matter (earth). For
the remaining 30%, the activities consist of loading and unloading of ROM coal and coal
stockpiles. ROM coal loading in the pits and unloading at dump stations will also consist of a
proportion of crustal matter (earth), while the coal stockpile emission is likely to consist of
100% coal, but is less than 0.1% of the total emission for the Project. Therefore the amount
of dust deposition in (mg/m?/day) detailed in the EIS, Volume 1, Chapter 13 Air Quality, is
not a deposition rate for coal dust, but of dust with a relatively small proportion of coal and
the vast majority is crustal matter (earth).

Chow et al (1994) characterized over 200 dust sample from around the world and found that
crustal matter (earth) typically contains large abundances of aluminium (Al), silicon (Si),
potassium (K), calcium (Ca), and iron (Fe) and that the variability within the samples was no
more that + 10%. The natural profile of Al, Si, K and Fe has also been found to be similar
among fugitive dust sources (Watson et al 2000).

Table 33 shows the elemental composition of the raw and washed product coal from the
Wandoan deposit. The Primary Industries Ministerial Council — Natural Resource
Management Ministerial Council has suggested a threshold for cumulative contaminant
loading (CCL) of soil to protect irrigation water (PIMMC-NRMMC 2000).

The recommended dust deposition guideline of 120 mg/m?day was used as the benchmark
for determining the deposition of heavy metals from the mine. A conservative estimate that
20% of the deposited material is coal was applied. As can be seen in Table 1 the amount of
heavy metals that would be deposited from the mining operations at the guideline level of
120 ug/m?/day is between 3000 and 6000 times lower than the suggested CCL.

The recommended dust deposition rate of 120 mg/m?day is an amenity guide where dust
deposition rates higher than 120 mg/m?day will probably result in complaints of nuisance
dust (i.e. visible dust or soiling of structures or residences) (NERDDC 1988). Deposition
rates below 120 mg/m?%day are unlikely to cause complaints or a deterioration of amenity. It
is also important to note that a dust deposition rate of 120 mg/m?day is not legislated in the
Queensland EPP(Air) 2008, but will be voluntarily adhered to by the Proponent.

The dust deposition rate for the Carmody Downs property, identified as sensitive receptors
MLA-355 and 361, sees an increase in dust deposition of 10 mg/m?/day above the ambient
background in Year 20 of mining operations. Prior to this time, the ambient dust deposition
rate is equivalent to the current natural ambient background rate. Therefore, the potential for
impacts on roofs and upon the water quality of rainwater collected would be negligible and
unlikely to be acid forming given the limited production of coal dust overall.

The dust deposition rate for the Grosmont property, identified as sensitive receptor MLA-
199, sees a maximum increase of 3.8 mg/m?/day above the ambient background in Year 20
of mining operations. Therefore, the potential for impacts on roofs and upon the water quality
of  rainwater  collected would be negligible (Lucas et al 2009).
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7.3 Impacts on cattle from mine dust

The majority of dust generated by the mine is associated with crustal matter. However,
regardless of the constituent profile of the emissions from the Project, the effects of coal dust
on cattle productivity is important and has been the focus of a study undertaken at the
University of Western Sydney (Andrews et al. 1992). The authors found that:

« Cattle did not find feed unpalatable if coal mine dust was present at a level equivalent
to a dust deposition rate of 4,000 mg/m?/day

« The presence of coal mine dust in feed did not affect the amount of feed that the
cattle ate at a level equivalent to a dust deposition rate of 4,000 mg/m?day

« When the cattle were able to choose between feed that was free of coal mine dust,
feed that contained 4,000 mg/mzlday of coal mine dust, and feed that contained
8,000 mg/m?/day of coal mine dust, the cattle did not preferentially eat feed that did
not contain coal mine dust.

A report published by the Department of Veterinary Clinical Sciences at the University of
Sydney (Kannegieter 2006) found that:

« There is little scientific literature which has demonstrated a definitive adverse effect
of increases in “dust” levels alone on grazing animals

o Contamination of dust by feed, bedding, manure or urine is responsible for the
majority of respiratory problems seen in production animals

« Given the absence of the above mentioned contaminants in coal dust, it is unlikely
that an increase in dust deposition would adversely affect grazing animals.

The dust deposition rate predicted outside of the MLA areas average less than 60
mg/m?/day, which is half the recommended daily average of 120 mg/m?/day and 1.5% of the
deposition rate used in the study conducted by the University of Western Sydney. These
findings indicate that the recommended dust deposition rate of 120 mg/m%day is a
conservative value aimed at maintaining amenity and avoiding complaints. The dust
deposition rates presented in the EIS, Volume 1, Chapter 13 Air Quality consist of contours
without an ambient background added to ascertain the net increase in dust deposition
predicted for the Project, and contours with a background of 30 mg/m?day, taken from the
monitoring, to ascertain the Project’s cumulative impact. Therefore, the potential impact of
dust (crustal earth and coal) on cattle and cattle feed as a result of operational mining
activities, given that the dust deposition rate outside the MLA areas averages less than 60
mg/m?/day, is predicted to be negligible.

A study conducted at the Colorado State University in the US (Johnson et al 1981) fed
Hereford steers a diet containing heavy metal enriched sewage sludge and found that:
o Overall weight gain was equal to that expected from overall intake

o Heavy metal content of the sludge was Cd 98 ppm dry mass; Hg 18 ppm dry mass;
Pb 466 ppm dry mass; Cu 1,733 ppm dry mass, and Zn 1,733 ppm dry mass. No
retention of copper (Cu) or zinc (Zn) in any of the animals tissue

¢ Retention of cadmium (Cd) was 0.09%, mercury (Hg) was 0.06% and lead (Pb) was
0.3%

¢ No heavy metals were found to be absorbed into the muscle tissues
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e Highest concentrations of Cd, Hg and Pb were found in the liver and kidneys.

The heavy metal content of the sewage sludge was 30 to 100 times that of normal feed and
more than 1000 times higher than that normally found in crustal matter from a coal mine.
The study found no evidence of meat contamination even at these high heavy metal content
levels. The possibility of meat contamination due to the ingestion of particulates from a coal
mining operation is extremely remote.
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8. Conclusions

The revised air dispersion modelling and air quality assessment shows that the proposed
Wandoan Joint Venture Project will meet all air quality objectives and project goals at
sensitive receptors within the township of Wandoan and the surrounding region for the
assessment scenarios.

The two kilometre buffer zone around the township is shown to effectively mitigate dust
impacts within the township. The prospect of future mining within the buffer zone is
achievable if appropriate mitigation measures are in place prior to commencement. As such
it is recommended that the TWN monitoring station remains in place for the life of the mine.
Concentrations of PM,, should be used as a marker for air quality in the region; hence a 24-
hour rolling average PMj, concentration from the TWN monitoring site should be made
available to the mine operations manager in real time. This will allow effective decisions to
be made about equipment location and dust mitigation procedures, such as watering haul
roads as required. A site specific weather forecast should be delivered to the mine
operations manager in conjunction with the real-time monitoring data. This will provide mine
management with a clear picture of the likely impact of the mine on sensitive receptors.

It is recommended that the EPP(Air) 2008 objective of 50 pg/m® of PM;, for a 24 hour
average be applied with an allowable number of exceedences of 35 days, in conjuction with
the previous EPP(Air) 1998 goal of 150 pg/m*® of PMy, for a 24 hour average as the
maximum allowable exceedence due to the Projects activities. This will bring the Projects
environmental management plan in line with US EPA and European Union guidelines for
extractive industries in non-industrialised regions.

The dust management plan should include an action trigger level equalling 80 percent (120
ug/m°®) of the PMy, project goal of 150 pg/m® for a 24-hour averaging period. This action
trigger level should be based on the real-time monitoring of the 24-hour rolling average at
the TWN station. This trigger level will initiate the assessment of the mines operations
including:

e Review of real-time monitoring data trends and the site specific forecast to
determine the likely cause of the dust levels that contribute to the trigger being
reached

e Assessment of the duration of the event

e Implementation of a response to the event, if any, to be taken by the Project to
ensure the air quality objectives and project goals are not exceeded at sensitive
locations.

As the mine progresses monitoring should be implemented at locations that are
representative of sensitive receptor locations as required so that the data can be used to
trigger actions to mitigate any adverse dust impacts. For example monitoring may be
implemented to the east of Woleebee Creek pit in Year 20 of operations, to mitigate the
potential impacts at MLA-300 and surrounding receptors as required. The natural
background variability of dust levels in the region may reach or exceed the air quality
objectives and project goals therefore the need to distinguish between natural events (e.g.
dust storms) and mine impacts is paramount for efficient operation of the mine and the
protection of the public. With the extensive management controls and protocols detailed
herein applied to the operation of the Project the likelyhood of an exceedence of Air Quality
Objectives at any sensitive receptor locations is extremely remote.
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Figure 2 Measured 24-hour average PMio concentrations at the WSTN and TWN

monitoring stations.

Location: Period: Data source: Units:
Wandoan Town March 2008 - July Ecowise ug/m?s

and WSTN 2009

Type: Averaging period: Prepared by: Date:
Time-series 24-hour Andrew Wiebe August 2009
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Figure 4 1-hour average PMio concentrations as a function of wind direction (a)
and time of day (b) measured at the WSTN monitoring station

Location: Period: Data source: Units:
WSTN monitoring March 2008 to July Ecowise ug/ms3
station 2009
Type: Averaging period: Prepared by: Date:
a)XY scatter plot 1-hour Andrew Wiebe August 2009
b)Box and whisker
November 2009
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Figure 5 1-hour average PM2s concentrations as a function of wind direction (a)
and time of day (b) measured at the WSTN monitoring station

Location: Period: Data source: Units:
WSTN monitoring March 2008 to July Ecowise ug/ms3
station 2009
Type: Averaging period: Prepared by: Date:
a)XY scatter plot 1-hour Andrew Wiebe August 2009
b)Box and whisker
November 2009

Katestone Environmental Pty Lid

KE0904686 Parsons Brinckerhoff

Page 55



400

300

PM10 pg/m*
o
[=]
(=]

wind direction

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

a)
400 400
300 300
g
; 200 200
100 100
0 H H 0
0 1 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour
I Box = 95.00, 5.00 Percentiles, Whiskers = Max & Min
T Mean
b)
Figure 6 1-hour average PMio concentrations as a function of wind direction (a)
and time of day (b) measured at the TWN monitoring station
Location: Period: Data source: Units:
TWN monitoring March 2008 to July Ecowise ug/ms3
station 2009
Type: Averaging period: Prepared by: Date:
a)XY scatter plot 1-hour Andrew Wiebe August 2009
b)Box and whisker
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Figure 7 Distribution of measured 1 hour average (blue line) and 24-hour average
(red line) PM1o concentrations at the TWN monitoring station
Location: Period: Data source: Units:
Wandoan Town March 2008 to July Ecowise ug/ms
2009
Type: Averaging period: Prepared by: Date:
Probability density 1 hour (blue line) Andrew Wiebe August 2009
function 24-hour (red line)
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Figure 8 Distribution of measured PMio concentrations at the TWN monitoring

station
Location: Period: Data source: Units:
Wandoan Town March 2008 to July Ecowise ug/ms
2009
Type: Averaging period: Prepared by: Date:
Probability density 24-hour Andrew Wiebe August 2009
function
November 2009
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Figure 9 Distribution of measured PMio concentrations at the TWN monitoring
station (blue line), contribution from the project at MLA-520 (red line) for
Year 5 and the convolution of the two distributions (green dotted line)
Location: Period: Data source: Units:
MLA-520 12 months of data Ecowise monitoring | pg/m?®
and CALPUFF
Type: Averaging period: Prepared by: Date:
Probability density 24-hour Andrew Wiebe August 2009
function
November 2009
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Figure 10 Measured dust deposition rate at the TWN and WSTN monitoring stations

Location: Period: Data source: Units:
Wandoan Town and | May 2008 to January | Ecowise pug/m3

WSTN 2009

Type: Averaging period: Prepared by: Date:

Bar chart 30 day Sarah Menzel 25 June 2009
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Figure 11 Alterations to the mines layout. Note the 2 kilomeifre high management

zone buffering the Wandoan Township from Frank Creek Pit.

Location: Period: Data source: Units:

Wandoan n/a Parsons Brinckerhoff | n/a

Type: Averaging period: | Prepared by: Date:

map n/a Andrew Wiebe August 2009
Katestone Environmental Pty Lid November 2009

KE0904686 Parsons Brinckerhoff
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Figure 12 Indicative meteorological monitoring station locations

Location: Data source: Units:
Wandoan Parsons Brinckerhoff GDA9%4
Type: Prepared by: Date:

Aerial photograph Andrew Wiebe August 2009
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Figure 13 Representative sensitive receptors for progressive dust monitoring station

locations
Location: Data source: Units:
Wandoan Parsons Brinckerhoff GDA9%4
Type: Prepared by: Date:
Aerial photograph Andrew Wiebe August 2009
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Figure 14 Year 1 maximum predicted 24-hour average PM:2s ground level concentrations
including background concentration of 6.8 ug/ms?

Location: Averaging Period: Data source: Units:
Wandoan Joint Venture Project | 24-hour CALPUFF Mg/ms3
site

Type: Objective: Prepared by: Date:
Contour plot 25 ug/ms3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
KE0904686 Parsons Brinckerhoff Page 64
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Figure 15 Year 1 maximum predicted 24-hour average PMio ground level
concentrations from the project in isolation

Location: Averaging Period: | Data source: Units:

Wandoan Joint 24-hour CALPUFF pg/m3

Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 150 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 16 Year 1 maximum predicted 24-hour

average PMio ground level

concentrations from the project in isolation with high management

strategies employed

Location: Averaging Period: Data source: Units:
Wandoan Joint 24-hour CALPUFF Mg/m3
Venture Project site

Type: Project Goal: Prepared by: Date:
Contour plot 150 pg/m3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff
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Figure 17 Year 1 Box and whisker plot of the predicted 1-hour average PMio ground
level concentrations for the project in isolation at MLA-520

Location: Averaging Period: Data source: Units:
Wandoan Joint 1-hour CALPUFF Hg/ms3
Venture Project site

Type: EPP(Air) objective: | Prepared by: Date:

Box and whisker n/a Andrew Wiebe August 2009

plot
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Figure 18 Year 1 distribution of the predicted 24-hour average PMio ground level
concentrations for the project in isolation at MLA-520

Location: Averaging Period: Data source: Units:
Wandoan Joint 24-hour CALPUFF hNg/m3
Venture Project site

Type: EPP(Air) objective: | Prepared by: Date:

Bar chart 50 Andrew Wiebe August 2009
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Figure 19 Year 1

maximum predicted 24-hour

average PMio ground

level

concentrations from the project in isolation at MLA-520 without chemical
suppressants on haul roads (a) and with chemical suppressants on haul

roads (b)
Location: Averaging Period: Data source: Units:
Wandoan Joint 24-hour CALPUFF hg/ms3
Venture Project site
Type: EPP(Air) objective: | Prepared by: Date:
Timeseries 50 pg/ms3 Andrew Wiebe August 2009
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Figure 20 Year 1 maximum predicted 24-hour average PMio, PM2s and PMa2.s5/PMio
ratios of modelled ground level concentrations from the project in
isolation at MLA-520

Location: Averaging Period: Data source: Units:
Wandoan Joint 24-hour CALPUFF Hg/ms3
Venture Project site

Type: EPP(Air) objective: | Prepared by: Date:
Timeseries 50 pg/ms3 Andrew Wiebe August 2009
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Figure 21 Year 1 predicted annual average PM2:s ground level concentrations
including background concentration of 6.8 ug/ms3

Location: Averaging Period: Data source: Units:
Wandoan Joint Annual CALPUFF Mg/m3
Venture Project site

Type: Objective: Prepared by: Date:
Contour plot 8 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
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Figure 22 Year 1 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 23 Year 1 predicted daily dust deposition rate including a background
deposition rate of 30 mg/m2/day

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF mg/m2/day
Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 120 mg/m?2/day Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 24 Year 5 maximum predicted 24-hour average PM2s ground level
concentrations including a background concentration of 6.8 ug/m®.

Location: Averaging Period: Data source: Units:

Wandoan Joint 24-hour CALPUFF Mg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 25 ug/m3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 25 Year 5 maximum predicted 24-hour average PMio ground level
concentrations for the project in isolation

Location: Averaging Period: | Data source: Units:

Wandoan Joint 24-hour CALPUFF pg/m3

Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 150 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 26 Year 5 maximum predicted 24-hour average PMio ground level
concentrations at MLA-520 for the project in isolation, a) 24 hour average
time-series and b) frequency distribution.

Location: Averaging Period: | Data source: Units:

MLA-520 24-hour CALPUFF Hg/m3

Type: EPP(Air) objective: | Prepared by: Date:

a) Time-series 50 pg/m3 Andrew Wiebe August 2009
b) Bar chart
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Figure 27 Year

5 maximum predicted 24-hour

average PMioc ground

level

concentrations at MLA-207 for the project in isolation, a) 24 hour average
time-series and b) frequency distribution.

Location:
MLA-207

Averaging Period:
24-hour

Data source:
CALPUFF

Units:
ug/m3

Type:
a) Timeseries
b) Bar chart

EPP(Air) objective:
50 pg/ms3

Prepared by:
Andrew Wiebe

Date:
August 2009
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Figure 28 Year 5 maximum predicted 24-hour average PMio ground level
concentrations at MLA-300 for the project in isolation, a) 24 hour average

time-series and b) frequency distribution.

Location: Averaging Period: | Data source: Units:
MLA-300 24-hour CALPUFF Hug/m3
Type: EPP(Air) objective: | Prepared by: Date:
a) Timeseries 50 yg/m3 Andrew Wiebe August 2009
b) Bar chart

Katestone Environmental Pty Lid
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Figure 29 Year

5 maximum predicted 24-hour

average PMioc ground

level

concentrations at MLA-402 for the project in isolation, a) 24 hour average
time-series and b) frequency distribution.

Location: Averaging Period: | Data source: Units:
MLA-402 24-hour CALPUFF Mg/m3
Type: EPP(Air) objective: | Prepared by: Date:
a) Timeseries 50 pg/m3 Andrew Wiebe August 2009
b) Bar chart
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Figure 30 Year 5 maximum predicted 24-hour average PMio ground level
concentrations at MLA-505 for the project in isolation, a) 24 hour average
time-series and b) frequency distribution.

Location: Averaging Period: | Data source: Units:

MLA-505 24-hour CALPUFF Mg/m3

Type: EPP(Air) objective: | Prepared by: Date:

a) Timeseries 50 pg/m3 Andrew Wiebe August 2009

b) Bar chart




Figure 31 Year 5 predicted annual average PM:s ground level concentrations
including background concentration of 6.8 pg/ms?

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 8 ug/m?3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
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Figure 32 Year 5 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 pg/ms3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
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Figure 33 Year 5 predicted annual average PM2:s ground level concentrations
including background concentration of 6.8 ug/ms3

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF pg/ms3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 8 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 34 Year 5 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 ug/ms Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009

KE0904686 Parsons Brinckerhoff Page 84




Figure 35 Year 5 predicted daily dust deposition rate including a background

deposition rate of 30 mg/m2/day

Location: Averaging Period: Data source: Units:
Wandoan Joint Annual CALPUFF mg/m?2/day
Venture Project

site

Type: Project Goal: Prepared by: Date:
Contour plot 120 mg/m?/day Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
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Figure 36 Year 10 maximum predicted 24-hour average PMzs ground level

concentrations including a background concentration of 6.8 ug/m®.

Location: Averaging Period: | Data source: Units:
Wandoan Joint 24-hour CALPUFF pg/m3
Venture Project site

Type: Objective: Prepared by: Date:
Contour plot 25 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
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Figure 37 Year 10 maximum predicted 24-hour average PMio ground level
concentrations for the project in isolation

Location: Averaging Period: Data source: Units:

Wandoan Joint 24-hour CALPUFF Mg/m3

Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 150 pg/m3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009

KE0904686 Parsons Brinckerhoff Page 87




©
=

]
<

~
<

[=.]
=

PM10 pg/m*
By (=
= =3

(5]
=

o
<

<

_ |

<

01/06/07 0000

01/08/07 0000 01710407 0000 01712107 0000 01/02/08 0000
Time

300

250

200

150

Number of days

100

50

20

30 40 50 60 70 80 90

PM,; pg/m?

b)

Figure 38 Year 10 maximum predicted 24-hour average PMio ground level
concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

Location: Averaging Period: | Data source: Units:
MLA-520 24-hour CALPUFF ug/m3
Type: EPP(Air) objective: | Prepared by: Date:
a) Timeseries 50 pg/ms3 Andrew Wiebe August 2009
b) Bar chart
Katestone Environmental Pty Lid November 2009

KE0904686 Parsons Brinckerhoff

Page 88




70

60

i S RRRREE

40

PM10 pg/m*

30

20

A

) i

EPP{Air) Objective

L

01/06/07 0000

01/08/07 0000

01710407 0000
Date

01712407 0000

01/02/08 0000

300

250

200

150

Number of days

100

50

0 T

PM,, pg/m?

b)

Figure 39 Year

10 maximum predicted 24-hour average PMi o ground

level

concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

Location: Averaging Period: Data source: Units:
MLA-450 24-hour CALPUFF hg/ms
Type: EPP(Air) objective: Prepared by: Date:

a) Timeseries 50 pg/ms3 Andrew Wiebe August 2009

b) Bar chart
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Figure 40 Year

10 maximum predicted 24-hour average PMi o ground
concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

level

Location: Averaging Period: Data source: Units:
MLA-50 24-hour CALPUFF Hg/ms
Type: EPP(Air) objective: Prepared by: Date:
a) Timeseries 50 pg/m3 Andrew Wiebe August 2009
b) Bar chart
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Figure 41 Year 10 predicted annual average PM:2s ground level concentrations
including background concentration of 6.8 ug/ms?

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Mg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 8 ug/ms3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
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Figure 42 Year 10 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: Data source: Units:

Wandoan Joint Annual CALPUFF Mg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 pg/ms3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
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Figure 43 Year 10 predicted daily dust deposition rate including a background
deposition rate of 30 mg/m2/day

Location: Averaging Period: | Data source: Units:

Wandoan Joint Annual CALPUFF mg/m2/day
Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 120 mg/m?/day Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 44 Year 20 maximum predicted 24-hour average PMas ground level
concentrations for the project in isolation

Location: Averaging Period: | Data source: Units:

Wandoan Joint 24-hour CALPUFF ug/ms3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 25 pg/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 45 Year 20 maximum predicted 24-hour average PMio ground level
concentrations for the project in isolation

Location: Averaging Period: | Data source: Units:

Wandoan Joint 24-hour CALPUFF pg/m3

Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 150 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 46 Year 20 maximum predicted 24-hour average PMio ground

level

concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

Location: Averaging Period: Data source: Units:
MLA-595 24-hour CALPUFF hg/m3
Type: EPP(Air) objective: Prepared by: Date:
a) Timeseries 50 pg/ms3 Andrew Wiebe August 2009
b) Bar chart
November 2009
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Figure 47 Year 20 maximum predicted 24-hour average PMio ground
concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

level

Location: Averaging Period: Data source: Units:
MLA-300 24-hour CALPUFF Mg/m3
Type: EPP(Air) objective: Prepared by: Date:

a) Timeseries 50 pg/ms3 Andrew Wiebe August 2009

b) Bar chart




Figure 48 Year 20 predicted annual average PM:2s ground level concentrations
including background concentration of 6.8 ug/ms3

Location: Averaging Period: | Data source: Units:

Wandoan Joint Annual CALPUFF pMg/ms

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 8 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 49 Year 20 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: | Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 50 Year 20 predicted daily dust deposition rate including a background
deposition rate of 30 mg/m2/day

Location: Averaging Period: | Data source: Units:

Wandoan Joint Annual CALPUFF mg/m2/day
Venture Project site

Type: Project Goal: Prepared by: Date:

Contour plot 120 mg/m?/day Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009
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Figure 51 Year 30 maximum predicted 24-hour average PMzs ground level
concentrations including a background concentration of 6.8 ug/m®.

Location: Averaging Period: Data source: Units:

Wandoan Joint 24-hour CALPUFF Mg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 25 pg/ms3 Andrew Wiebe JULY 2009
Katestone Environmental Pty Lid November 2009
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Figure 52 Year 30 maximum predicted 24-hour average PMio ground level
concentrations for the project in isolation

Location: Averaging Period: Data source: Units:
Wandoan Joint 24-hour CALPUFF Mg/m3
Venture Project site

Type: Project Goal: Prepared by: Date:
Contour plot 150 ug/ms3 Andrew Wiebe JULY 2009

November 2009

Katestone Environmental Pty Lid
Page 102
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Figure 53 Year 30 maximum predicted 24-hour average PMio ground

level

concentrations for the project in isolation, a) 24 hour average time-series
and b) frequency distribution.

Location: Averaging Period: Data source: Units:
MLA-300 24-hour CALPUFF Mg/ms3
Type: EPP(Air) objective: Prepared by: Date:
a) Timeseries 50 pg/ms3 Andrew Wiebe August 2009
b) Bar chart

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
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Figure 54 Year 30 predicted annual average PM:s ground level concentrations

including background concentration of 6.8 ug/ms3

Location: Averaging Period: | Data source: Units:
Wandoan Joint Annual CALPUFF pg/m3
Venture Project site

Type: Objective: Prepared by: Date:
Contour plot 8 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid
KEO904686 Parsons Brinckerhoff

November 2009
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Figure 55 Year 30 predicted annual average TSP ground level concentrations
including background concentration of 26 ug/ms3

Location: Averaging Period: | Data source: Units:

Wandoan Joint Annual CALPUFF Hg/m3

Venture Project site

Type: Objective: Prepared by: Date:

Contour plot 90 ug/ms3 Andrew Wiebe JULY 2009

Katestone Environmental Pty Lid November 2009

KE0904686 Parsons Brinckerhoff Page 105
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Figure 56 Year 30 predicted daily dust deposition rate including a background
deposition rate of 30 mg/m2/day

Location: Averaging Period: | Data source: Units:
Wandoan Joint Annual CALPUFF mg/m2/day
Venture Project site

Type: Project Goal: Prepared by: Date:
Contour plot 120 mg/m?/day Andrew Wiebe JULY 2009

November 2009

Katestone Environmental Pty Lid
Page 106
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