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8.3.3 Consideration of possible leakage of coal fines from coal wagon doors 

during rail transport from Duralie to Stratford 

With the application of a large volume of water to the surface of coal during rail loading at 
Duralie Coal Mine, consideration has been given to possible leakage of water through 
wagon doors which could discharge coal fines to rail track ballast from trains during travel 
from Duralie to Stratford. 
 
No excessive drainage of water was observed from wagon doors during and after the 
Duralie loading operation during the site inspection. On the basis of this observation it may 
be assumed that the observed coal type is not “free draining”, and that the surface moisture 
will be retained for the maximum likely rail travel time. It is unlikely that discharge of coal 
fines to rail track ballast will occur from trains during travel from Duralie to Stratford. 
 
The possibility of water drainage from rail wagon doors was further investigated by 
laboratory simulation of a typical Duralie coal type during rail transport. No moisture loss was 
observed from the lower section of the HDPE pipe at the end of the 24 hour period for 
Clareval Coking ROM Coal. 
 
The test result confirms the site observation that there was minimal water flow from wagon 
doors.  Hence, coal fines are unlikely to be carried by wagon drainage into the rail track 
ballast as a result of trains transporting Duralie coal from Duralie to Stratford. 
 
Experience from examination of dust emission sources from rail transport of coal in 
Queensland indicated that dust emission from track ballast was extremely minimal. It is 
therefore concluded that no measurable dust emission will be expected due to leakage from 
rail wagon doors during travel from Duralie to Stratford. 
 

8.3.4 Impact of dustiness/moisture relationship for Duralie and Stratford coal 

types on dust emission during handling operations 

Dust extinction moisture levels for the four coal types produced by the Duralie Coal Mine 
were found to range from 4.1% to 4.6%. This is low by comparison with the typical ROM 
moisture content of 8% - 9%, as advised by DCPL. 
 
The results indicate that minimal dust emission can be expected from the tested coal type 
during bulk handling operations, including conveying, stacking and reclaiming. However the 
surface of stockpiles can lose moisture rapidly under the influence of sun and wind, requiring 
replacement by regular application of water spray. 
 

8.3.5 Dust emission during Stratford rail un-loading operation 

Very little dust emission was observed during unloading of Clareval Coking ROM coal to the 
rail unloading bin, as shown in Figure 5.  
 
The observation is supported by the typical moisture content of Duralie coal types of 8% - 
9% noted to be well above the dust extinction moisture levels determined to range from 
4.1% to 4.6%.  
 
The site inspection of rail unloading and laboratory test results all indicate that minimal dust 
emission can be expected from the tested coal type during bulk handling operations, 
including conveying, stacking and reclaiming. 
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9. Complaint history 

DCPL provided a complaint log of environmental complaints received about the Stratford 
Coal Mine and the Duralie Coal Mine over the period 2002 to 2011.  A total of 527 
complaints were received during this period. 
 
The complaints have been divided into five categories based on the nature of the complaint. 
The number of complaints in each category is shown in Figure 10.   
 
A total of three complaints were received from 2002 to 2011 at Duralie Coal Mine that 
related to air quality emissions from trains.  One of those complaints was related to odour 
and the other two were dust complaints.  The dust complaints were ambiguous with regard 
to whether the origin was the mine site or trains.  
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10. Potential train dust emission mitigation strategies 

A number of measures for mitigating coal dust emissions during rail transit have been 
identified in the literature (Connell Hatch, 2008) that could theoretically be applied to rail 
transport of coal, including: 
 

 Coal surface veneering using chemical dust suppressants or water at the wagon coal 
surface 

 Improved coal loading techniques at the mine to reduce parasitic load on horizontal 
wagon surfaces and reduce over-filling and hence spillage during transport 

 Introduce a mechanism to remove parasitic coal from wagons before leaving the 
mine site 

 Load profiling to create a consistent surface of coal in each wagon. 

 Improved unloading techniques to minimise coal ploughing and parasitic load on 
wagons 

 Limit the capacity of the line (by reducing speed) 

 Wagon design adjustment 
- Apply lids/covers to wagons 
- Apply deflector/container boards to edges of wagons 
- Adjust the wagon doors to contain leakage 

 Wash wagons after unloading to reduce the amount of residual coal in unloaded 
wagons 

 
The cost-effectiveness and practicality of these techniques was determined in a study for 
Queensland Rail (Connell Hatch, 2008). In summary, this study found that chemical surface 
veneering is the most practical and cost-effective means of controlling dust emissions.  The 
use of water as a dust suppressant was evaluated based on the assumption that water 
application facilities would be at 2 hourly intervals along the rail networks.  Hence, it scored 
relatively poorly from the perspective of practicability.  However, in the context of the Duralie 
Coal Mine, the cost-effectiveness and practicality of the use of water to suppress dust is 
considered better than that for veneering, considering the following: 
 

 Effectiveness of water application in reducing dust emissions from Duralie coal 

 High as-mined moisture level compared to the DEM 

 The relatively short rail journey  

 The relatively low cost of water for the mine 
 
The information presented above, indicates the cost of chemical surface veneer to be 
$0.05 per tonne of coal transported. At best, the marginal benefit in terms of dust control of 
chemical surface veneer relative to water would be 65 g of coal dust per trip.  The marginal 
cost of the additional TSP and PM10 abated is estimated at $1.9 million per tonne of TSP and 
$3.8 million per tonne of PM10 on the basis that 50% of dust emitted is PM10. 
 
Redesign of wagons to include deflector or container boards, or adjustment of wagon doors 
would involve significant costs, with the effectiveness of further containment likely to be 
marginal. The near-ideal coal profile produced by the Duralie Coal Mine loadout, from a dust 
emissions perspective, makes profiling or deflector boards near the edge of the wagons 
unnecessary. Adjustment of the drop doors is unlikely to affect entrained coal dust, as coal 
leaked from the doors drops straight into the ballast. 
 
The emissions due to parasitic load are judged to be minimal based on observations made 
at the Duralie Coal Mine and considering the design of the loadout.   
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Whilst wagon lids are likely to reduce coal dust emissions from wagons, they cannot be 
considered in isolation of other issues, particular the untried nature of retrofitted lids and the 
likely significant capital cost. There are many potential operational impacts and costs 
associated with implementing wagon lids that cannot be estimated without a thorough 
detailed investigation. Such an investigation would need to consider the operational 
decisions, reliability of lids and the suitability in the context of existing loading and unloading 
facilities at very intricate level of detail.  
 
Considering the performance of the existing measures, a more detailed cost benefit 
assessment is not considered to be warranted for this study. 
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11. Conclusions 

Katestone Environmental and Introspec Consulting were commissioned by Duralie Coal Pty 
Ltd to prepare a study of dust emissions from rail transport in accordance with Schedule 3, 
Condition 21A of the Project Approval for the Duralie Extension Project (08_0203) issued by 
The Land and Environment Court of New South Wales under Section 75J of the EP&A Act. 
 
Condition 21A requires Duralie Coal Pty Ltd to submit a study which: 

 assesses the scale, nature and significance of dust emissions from laden trains 

 identifies reasonable and feasible mitigation measures that could be implemented to 
reduce dust emissions from laden trains 

 recommends the implementation of any specific measures 

The study has concluded the following: 
 

 Coal dust can be emitted from the following sources in the coal rail system: 
o Coal surface of loaded wagons 
o Coal leakage from doors of loaded wagons 
o Wind erosion of spilled coal in corridor 
o Residual coal in unloaded wagons and leakage of residual coal from doors 
o Parasitic load on sills, shear plates and bogies of wagons 

 

 The coal surface of the wagons of laden coal trains is likely to be the most significant 
source of rail generated dust in the case of the Duralie Extension Project 

 

 Dispersion modelling of coal dust emissions from coal trains conducted for the 
Duralie Extension Project as part of the air quality impact assessment and for other 
similar existing coal rail systems showed that ground-level concentrations of dust 
were unlikely to exceed recognized health and amenity based air quality standards  
 

 A peer review of the air quality impact assessment that was conducted for the Duralie 
Extension Project concluded that the assessment was prepared in a competent 
manner and the assessment provides a suitable basis for conditioning and approval 
 

 An inspection of the Duralie and Stratford Coal Mine rail loading and unloading 
facilities identified the following: 

o An effective two-stage water spray system is installed at Duralie Coal Mine 
that provides thorough wetting of the coal surface after loading and prior to 
rail transport 

o The generous capacity of the Bradken wagons used at Duralie Coal Mine 
allows minimal projection of the coal profile above the wagon top, thereby 
further reducing the effect on dust emission of air flow over the coal surface 

o No excessive drainage of water was observed from wagon doors during and 
after loading at the Duralie Coal Mine. It therefore appears that the Duralie 
coal is not free draining and that the surface moisture is likely to be retained 
in the coal matrix for the maximum likely travel time between Duralie and 
Stratford Coal Mines 

o Very little dust was observed to be emitted during unloading coal at the 
Stratford Coal Mine rail unloading facility 
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 Laboratory testing of Duralie coal types has been conducted that demonstrates that: 
o The dust extinction moisture level (DEM) of Duralie coals is significantly less 

than the moisture content of coal when extracted from the mine. It is unlikely 
that the as mined coal surface moisture level would fall below the DEM level 
during the short travel time from the Duralie Coal Mine to the Stratford Coal 
Mine 

o Under normal rail transport operating conditions of the Duralie Coal Mine, a 
reduction in dust emission of approximately 99% would be achieved by the 
application of water in the manner undertaken at the mine 

 

 Based on physical inspection of the process and laboratory analysis undertaken, the 
two-stage water spray system is very effective in reducing dust levels from the 
surface of loaded wagons.  Inspections and a review of previous studies indicate that 
dust from other parts of the rail operations is likely to be very minimal 

 

 Of 527 complaints received by Gloucester Coal in relation to the Duralie and 
Stratford Coal Mines from 2002 to 2011, two were possibly related to dust issues 
associated with the railing coal between the mines.   
 

 A review of the available literature in terms of the cost effectiveness of dust emission 
controls for coal transport indicates that water application or veneering are the most 
cost-effective and practical techniques.  Modification of wagons to introduce lids was 
not found to be a practical solution and this practice is relatively unproven in the 
industry. Monitoring studies conducted adjacent to three rail systems in Queensland 
found that there were no potential for health or amenity impacts when assessed 
against current air quality standards.  
 

 At best, the use of chemical surface veneering or wagon lids would reduce dust 
emissions by approximately 65 g of coal dust per trip (i.e. from all wagons during the 
20 km trip from the Duralie Coal Mine to the Stratford Coal Mine), in comparison with 
the current practice of watering (i.e. the reduction would be immaterial) 
 

 The current dust mitigation practice of two-stage watering at the Duralie rail loadout 
facility was found to be appropriate for controlling potential dust emissions from laden 
trains and no further controls are recommended 
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12. Recommendations 

Laboratory testing has determined that the dust extinction moisture levels (i.e. the level 
above which only minor dust lift-off is observed) for the four coal types produced by the 
Duralie Coal Mine range from 4.1% to 4.6%. As such, when the moisture content of coal is 
above these levels, dust emissions are minor.  
 
The moisture content of ROM coal types produced from the Duralie Coal Mine is 
approximately 8% - 9% when loaded to the wagons. In addition, ROM coal loaded to trains 
for transportation to the Stratford Coal Mine is currently watered, using water sprays, at the 
Duralie Coal Mine rail loadout. The coal surface is saturated with water to counteract the 
surface drying effect of sun and wind during the rail transport operation. The effectiveness of 
the procedure was verified by site observation and by simulated laboratory wind tunnel test 
procedures. 
 
The current dust mitigation practice of watering of ROM coal at the Duralie Coal Mine rail 
loadout facility is appropriate for controlling potential dust emissions from laden trains 
transporting ROM coal from the Duralie Coal Mine to the Stratford Coal Mine and no further 
controls are recommended.  
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Figure 1 Map showing the Duralie and Stratford Coal Mines and the North Coast 

Railway Line  

 

Location:  

Duralie and Stratford Coal 

Mines 

Data source: 

Duralie Coal Project EIS 

 

Type: 

Map  

Prepared by: 

Resource Strategies 

Date: 

February 2012 
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Figure 2 Bradken Wagons used to transport coal from the Duralie Coal Mine to 

the Stratford Coal Mine 

 

Location:  

North Coast Railway 

between Duralie and 

Stratford Coal Mines 

Data source: 

Introspec Consulting 

 

Type: 

Photograph 

Prepared by: 

John Planner 

Date: 

January 2012 
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(a) Loading coal to wagon from Duralie Coal Mine Loadingout and application of 
water to coal surface 
 

 
(b) High volume of water applied to coal surface during loading 
 

Figure 3 Application of water to the surface of coal wagons at Duralie Coal Mine 

 

Location:  

Duralie Coal Mine 

Data source: 

Introspec Consulting 

 

Type: 

Photograph 

Prepared by: 

John Planner 

Date: 

January 2012 
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(a) Ponding of water on coal surface indicating high wetting level following loading 

 

 
(b) Re-wetting of coal surface before departure of coal train from Duralie Coal Mine 

 

Figure 4 Ponding of water on the surface of coal wagons and re-wetting of coal 

loads at Duralie Coal Mine 

 

Location:  

Duralie Coal Mine 

Data source: 

Introspec Consulting 

 

Type: 

Photograph 

Prepared by: 

John Planner 

Date: 

January 2012 
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Figure 5 Wagon unloading at the Stratford Coal Mine. 

 

Location:  

Stratford Coal Mine 

Data source: 

Introspec Consulting 

 

Type: 

Photograph 

Prepared by: 

John Planner 

Date: 

January 2012 
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Figure 6 Relationship between moisture content and dustiness, and dust 

extinction moisture content for Clareval Coking coal 

 

Sample:  

Clareval Coking Coal 

Data source: 

Introspec Consulting 

 

Type: 

DEM graph 

Prepared by: 

John Planner 

Date: 

February 2012 
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Figure 7 Relationship between moisture content and dustiness, and dust 

extinction moisture content for Clareval Thermal coal 

 

Sample:  

Clareval Thermal Coal 

Data source: 

Introspec Consulting 

 

Type: 

DEM graph 

Prepared by: 

John Planner 

Date: 

April 2012 
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Figure 8 Relationship between moisture content and dustiness, and dust 

extinction moisture content for Weismental Coking coal 

 

Sample:  

Weismental Coking Coal 

Data source: 

Introspec Consulting 

 

Type: 

DEM graph 

Prepared by: 

John Planner 

Date: 

April 2012 
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Figure 9 Relationship between moisture content and dustiness, and dust 

extinction moisture content for Weismental Thermal coal 

 

Sample:  

Weismental Thermal Coal 

Data source: 

Introspec Consulting 

 

Type: 

DEM graph 

Prepared by: 

John Planner 

Date: 

April 2012 
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Figure 10 Number of complaints relating to Duralie Coal Mine and Stratford Coal 

Mine by category 

 

Data:  

Environmental complaints 

Data source: 

Gloucester Coal  

 

Type: 

Plot 

Prepared by: 

Anthony Parkinson 

Date: 

February 2012 
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