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1 Introduction 

Air Environment Consulting (AEC) have been commissioned by Riverview Projects (ACT) Pty Limited 

(Riverview Projects) to undertake an odour impact assessment of the green waste composting operations 

at the Canberra Sand and Gravel (CSG) Parkwood Yard, situated off Parkwood Road in Parkwood.  

Riverview Projects is currently managing an application for the development of land surrounding the CSG 

facility to the west of the suburb of Holt in the Australian Capital Territory (ACT). 

Riverview Projects have recently asked AEC to review their modelling results to investigate where wood 

smoke emissions originating from the proposed suburbs within the Ginnenderry region would be 

dispersed.  In particular there is concern that they may impact on adjacent Canberra suburbs.  The best 

way to answer this question would be to directly model the dispersion of wood smoke emissions.  In the 

absence of such modelling AEC have conducted the following analyses: 

 A terrain analysis of the modelling domain developed to characterise odour dispersion from the 

Canberra Sand and Gravel (CSG) green waste composting site 

 Wind rose analysis at three sites within the region during months and times of day where wood 

heaters are likely to be in use (the ‘wood heating hours’) 

 Revision of animations of the CSG odour plume and wind fields during the wood heating hours 

in order to gain an understanding of the regional dispersion mechanisms. 

2 Terrain Analysis 

A map of the regional terrain in the Ginninderry area is provided in Figure 1.  The lowest terrain (426 m) 

is found in the well-defined Murrumbidgee River valley, with terrain rising on both sides of the river to the 

west and east.  The highest point is at Bunny Hill (681 m), located in the southeast of the modelling 

domain to the south of the suburb of Hawker.  Other areas of high ground are found along the northern 

boundary and northeast of the modelling domain. 

Analysis of the topography suggests that under stable (inversion) conditions, light flows would drain over 

the Ginninderry region from the elevated terrain in the southeast, northeast, and north into the 

Murrumbidgee River Valley, from there draining down the valley axis to the north. 
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Figure 1 Terrain features in the Ginninderry region 

 

3 Wind Rose Analyses 

Three sites were selected for wind rose analysis: 

 Site A — 677884 mE, 6103497 mN (at the confluence of the Ginninderra Creek with the 

Murrumbidgee River) 

 Site B — 678882 mE, 6101592 mN 

 Site C — 680515 mE, 6099520 mN. 

Each site is identified in Figure 1.  Meteorological data were selected, and wind roses produced, for the 

months (June to September) and times of day (6 pm to 2 am) when wood heaters could reasonably be 

expected to be in use.   

Drainage flows occur as light winds, which are contained within a stable air mass, meaning that mixing 

of pollutants into clean air within the flow is poor.  Pollutant concentrations may therefore remain relatively 

high at significant distances from the source under such conditions.  The wind roses presented below 

should therefore be interpreted to determine the frequency and direction of light winds. 

The Site A wind rose (Figure 2), is strongly skewed along the northwest/southeast axis, showing that 

during the wood heating hours the lightest winds (between 0.5 and 2.0 m/s) representing stable drainage 

flows, arrive from the north, northeast, and southeast.  The prevailing wind at Site A during the wood 

heating hours drains off Bunny Hill, arriving at Site A from the southeast. 
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Figure 2 Wind rose at Site A (677884 mE, 6103497 mN) for times when wood heaters are likely 

to be in use (1 June to 30 September, 6 pm to 2 am) 

 

At Site B, the prevailing wind drains off elevated terrain located to the north, arriving as a gentle breeze 

(less than 4 m/s in speed).  The most frequent light winds (those less than 2 m/s) arrive from the east 

and east-southeast, being channelled between Bunny Hill in the southeast and the elevated terrain in the 

northeast. 
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Figure 3 Wind rose at Site B (678882 mE, 6101592 mN) for times when wood heaters are likely 

to be in use (1 June to 30 September, 6 pm to 2 am) 

 

Drainage flows into the Murrumbidgee River valley at Site C are also shown in Figure 4, once again 

arriving from the east-southeast, north, and southeast sectors, in descending order of frequency.  

Northerly flows arriving at Site C would be channelled to the west of the hill lying to the south of the site, 

from there draining into the Murrumbidgee River valley. 

 



 

 7 

 

Figure 4 Wind rose at Site C (680515 mE, 6099520 mN) for times when wood heaters are likely 

to be in use (1 June to 30 September, 6 pm to 2 am) 

 

4 Revision of Plume Animations 

When plume animations were studied, showing how the odour plume from the CSG site disperses during 

wood heating hours, there were a number of occasions when the CSG plume was seen to drain off the 

terrain into the Murrumbidgee River valley under light wind stable conditions as described above.  A clear 

example is shown in Figure 5, showing a drainage flow event occurring at 4 am, which is slightly outside 

range of hours selected for the wind rose analysis.   
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The CSG odour plume is seen to drain downhill into the Murrumbidgee River valley under the influence 

of easterly winds, prior to flowing along the valley axis towards the north.  This event occurred in the early 

morning hours, as drainage flows tend to become established at dusk and gradually strengthen overnight, 

being at their strongest in the hours before dawn.   

 

 

Figure 5 Illustration of modelled regional drainage flows into the Murrumbidgee River valley, 

4 am 13 August, 2012. 

 

Under a drainage flow scenario such as this, wood heater emissions from virtually anywhere in the 

Ginninderry region would be transported into the Murrumbidgee River valley, and out along the valley 

axis to the north. 

Any sensitive receptors located within the valley itself would be impacted by wood smoke emissions.   

5 Discussion and Conclusions 

The three methods of analysis all indicate that under stable, light wind conditions, wood smoke emissions 

from within the Ginninderry region would be entrained within a stable drainage flow, and would be 

transported downhill into the well-defined Murrumbidgee River valley before being transported north 

along the valley axis. 

In 2006 the author modelled wood smoke dispersion in Launceston Tasmania, which at the time was 

Australia’s most polluted city from wood heater emissions.  The modelling showed that by the time the 

plume had travelled three kilometres from its source, into a region where there were no wood heaters, 



 

 9 

the peak ambient particle concentrations had dropped to 35% of the spatial-maximum concentration.  At 

downwind distances of 5 and 8 km they were at 28% and 18% of the spatial maximum respectively.  

These results, which are extreme in the geophysical and climatological contexts and also in the strength 

of the wood heater emissions, show that wood smoke can travel large distances under stable (inversion) 

conditions.   

The Murrumbidgee River valley is well-defined, meaning that under stable drainage flow conditions, any 

wood smoke transported into the valley would be confined to the valley and could not escape from it.  

Investigation of satellite imagery shows that there are no sensitive receivers within the valley itself 

downwind of the Ginninderry region.   

It can therefore be concluded that wood smoke emissions originating in the proposed Ginninderry suburbs 

would not impact upon adjacent Canberra suburbs under stable (nocturnal inversion) conditions.   Wood 

smoke occurring under better dispersion conditions, when mixing rates are higher, would however at 

times be able to be directly dispersed over some Canberra suburbs at lower particle concentrations than 

would have occurred if they were entrained within a stable flow.  The counter-argument to this is that 

wood-smoke emissions occurring within the suburb of Holt would be able to impact on the proposed 

Ginninderry suburbs under stable conditions. 


