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EXECUTIVE SUMMARY 

Liddell Coal, located in the Upper Hunter Valley, is operated by Liddell Coal Operations 

(LCO) Pty Limited under the conditions of development consent DA 305 -11 -01.   LCO holds 

an Environmental Protection Licence (EPL number 2094) under the Protection of th e 

Environment Operations Act 1997.   

On 8 August 2011 the Office of Environment and Heritage (OEH) issued LCO with a notice of 

licence variation to EPL 2094 , in respect of the Coal Mine Particulate Matter ï Best 

Management Practice Pollution Reduction Prog ram  having been included in this EPL under 

Section 58 of the aforementioned act .  LCO is required, in terms of the Pollution Reduction 

Program, to undertake a Best Management Practice (BMP) Determination comprising the 

following main components:  

¶ Estimate b aseline emissions and determine the four mining activities that currently 

generate the most particulate matter;  

¶ Estimate the reduction in emissions that could be achieved by applying best practice 

measures;  

¶ Assess the practicability of each of these measures; and  

¶ Propose a timetable for the implementation of any practical measures.  

The required particulate matter BMP Determination has been completed and is documented 

within this report.  

Emission Estimation  

A comprehensive emissions inventory was compi led for current LCO operations to provide 

an estimate of the extent of such emissions and identify the four mining activities that 

currently generate the most particulate matter.  Emission estimates were undertaken for 

base case year 2011, with emissions p rojected for the period 2011 to 2015 to assess any 

substantial changes in source ranking over coming years.  

TSP, PM10  and PM 2.5  emission estimates (tonne per year) were quantified for  each mining 

activity  using USEPA AP42 emission estimation techniques , as  specified by the OEHôs Coal 

Mine Particulate Matter Control Best Practice ï Site Specific Determination Guideline ï 

November 2011 .  

Top Four Mining Activities  

The top four mining activities that contribute the highest emissions of TSP, PM 10  and PM 2.5  

for t he 2011 base case year were identified as follows:  

1.  Wheel Generated Dust (unsealed roads)  

2.  Loading/Dumping Overburden  

3.  Bulldozing Overburden  

4.  Wind Erosion of Overburden Emplacement Areas  

When rankings based on TSP emissions are taken into account for the 2011 -2015 period, 

bulldozing of coal and bulldozing of coarse reject material also fall within the top four 

sources in some instances.  Control measures applicable for dozing operations on 

overburden are expected to be the same for dozing operations on other ma terials.  
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The top four mining activities identified are estimated to have accounted for approximately 

85% of the total TSP, PM10  and PM2.5  emissions from Liddell Coalôs 2011 operations taking 

into account current control measures.  

Additional Control Measures  

Best practice measures applicable for managing particulate matter emissions were reviewed 

based on a detailed review of the literature and taking into account measures being 

implemented by mining operations locally and internationally.  In identifying meas ures 

implementable at coal mining operations, attention was paid to technically and economically 

viable (or potentially viable) measures.   

Based on the inventoried best practice control measures, a gap analysis was undertaken of 

LCOôs current control measures, and potential additional controls identified for 

consideration.  Additional control measures identified are outlined in table below.  

 

Mining Activity  Additional Control Measures  Identified  

Wheel Generated 
Dust (Unsealed 
Roads)  

1. Truck  operators curren tly reduce speed as a contingency action given 
adverse conditions or excessive dust. This measure could be enhanced 
through linking contingency actions to specific visual triggers.  

2. Periodic objective monitoring to demonstrate control efficiency ( e.g. in si tu 

road surface entrainment testing / mobile monitoring).  

3. Extend the functionality of LCOôs real-time PM 10  and meteorological 

monitoring system to integrate triggers and alarms (i.e. reactive/predictive 
air quality control system establishment)  

4. Specify adv erse conditions (in terms of meteorological conditions and/or PM 10  
concentrations) when haul activities will be modified to reduce the potential 

for dust impacts, as informed by LCOôs reactive/predictive air quality control 
system.  

5. Target an overall haul r oad dust control efficiency of 80%.  

Bulldozing 
Overburden  

6. Specify visual triggers for dozer operations.  

7. Specify adverse conditions (in terms of meteorological conditions and/or PM 10  

concentrations) when dozer operations will be modified to reduce the  

potential for dust impacts, as informed by LCOôs reactive/predictive air 
quality control system . 

Loading/Dumping 

Overburden  
8. Specify adverse conditions (in terms of meteorological conditions and/or PM 10  

concentrations) when loading and dumping o perations will be modified to 
reduce the potential for dust impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

9. Formalise a procedure for identifying materi al with high dust potential for 

risk -based additional management (e.g. sheltered dum ping; emplacement at 
less wind -exposed areas; wet suppression).  

 

Wind Erosion of 
Overburden 
Emplacement 

Areas  

10. Establish and implement a procedure for regular identification of areas for 
risk -based management.  
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Emission Reductions Achievable  

Emission reductions achievable through the implementation of the additional control 

measures identified were quantified, to the extent that control efficiencies are available for 

the quantification of such reductions.  The extent of the emission reductions  estimated are 

as follows:  

 

Rank  Mine Activity Category  

Annual Emissions Reductions due to Additional 

Controls (tonnes/year)  

TSP  PM 10  PM 2.5  

1 Wheel Generated Dust  1,269 (a)  389 (a)  39 (a)  

2 Loading and Dumping of Overburden  11  ï 66(b)  5 -  32(b)  1 -  5(b)  

3 Bulldozing of Overburden  NQ NQ NQ 

4 Wind Erosion of Overburden  19  9 1 

Total  1,299  ï 1,354  40 3 -  430  41  -  45  

NQ ï not quantifiable.  

(a)  The dust control efficiency of the haul road management system  (incorporating chemical 

suppression ) has been empirically calculated to be above 90% by external contractor 

Reynolds Soil Technologies  (RST, 2011) (refer to Section 3.31 ).  LCO howeve r currently 

applies a control efficiency of 75% to provide a conservative (lower bound) estimate for 

emission reporting purposes .  It is feasible that the actual control efficiency achieved at 

LCO is equivalent to or greater than 80% , and therefore that th is emission reduction has 

already been achieved during 2011.  This will however only be established following the 

implementation of objective monitoring during 2012.  

(b)  Control efficiency estimated to be in the range of 5% to 30% , achievable by avoiding 

overb urden dumping at wind -exposed areas w hen hourly average wind speeds exceed ed 

a threshold in the range of 6 m/s to 10 m/s . 

Practicability of Additional Controls for LCO  

All additional control measures identified were evaluated and concluded to be practicable for 

implementation by LCO taking into  implementation costs, regulatory requirements, 

environmental impacts, safety implications and compatibility with current and future 

operational practices.  

All additional control measures ide ntified will therefore be implemented at LCO  to reduce 

particulate matter emissions, as per the implementation timeline provided in the report.  
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1.  INTRODUCTION  

1.1  Background  

Liddell Coal, located in the Upper Hunter Valley, is operated by Liddell Coal Operations 

(LCO) Pty Limited under the conditions of development consent DA 305 -11 -01.  

Liddell Coal is an open cut coal mine located approximately 25 kilometres north -west of 

Sin gleton, NSW ( Figure 1 ). LCO is operated by Liddell Coal Operations Pty Ltd, on behalf of 

the Liddell Joint Venture between  Xstrata Coal Australia Pty Ltd (67.5%) (Xstrata) and 

Mitsui Matsushima Australia Pty Ltd (32.5%) (MMA).  

LCOôs Environmental Protection Licence (EPL) is administered under the Protection of the 

Environment Operations Act 1997 . The EPL outlines specific conditions in regard to 

environmental reporting and monitoring. LCO currently holds the following EPL:  

¶ Licence Number: 2094  

¶ File Number: 27051  

¶ Licence Anniversary: 30 June  

¶ Review Due Date: 07 September 2014  

The NSW Office of Environment and Heritage (OEH) has included Pollution Reduction 

Programs (PRPs) in coal mine licences during 2011, requiring site -specific Best Management 

Practice (BMP ) Reviews to be conducted to identify the most practicable means to reduce 

particle emissions .  

1.2  PRP Requirements  

On 8 August 2011 OEH issued LCO with a notice of licence variation to EPL 2094 , in respect 

of the Coal Mine Particulate Matter ï Best Management  Practice Pollution Reduction Program  

having been included in this EPL under Section 58 of the Protection of the Environment 

Operations Act 1997.  The requirements of the aforementioned PRP are outlined below.  

U1 Coal Mine Particulate Matter Control Best P ractice  

U1.1 The Licensee must conduct a site specific Best Management Practice (BMP) 

determination to identify the most practicable means to reduce particle emissions.  

U1.2 The Licensee must prepare a report which includes, but is not necessarily limited to, 

the following:  

¶ Identification, quantification and justification of existing measures that are being 

used to minimise particle emissions;  

¶ Identification, quantification and justification of best practice measures that could 

be used to minimise particle emissions;  

¶ Evaluation of the practicability of implementing these best practice measures; and  

¶ A proposed timeframe for implementing all practicable best practice measures.  

In preparing the report, the Licensee must utilise the document entitled Coal Mine 

Particulate Matter Control Best Practice ï Site Specific Determination Guideline ï 

August 2011.  

U1.3 All cost related information is to be included as Appendix A of the Report required by 

condition U1.2 above.  
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U1.4 The report required by condition U1.2 must  be submitted by the Licensee to the Office 

of Environment and Heritageôs Regional Manager Hunter, at PO Box 488G, 

NEWCASTLE by 6 February 2012.  

U1.5 The report required by condition U1.2 above, except for cost related information 

contained in Appendix A o f the Report, must be made publicly available by the 

Licensee on the Licenseeôs website by 13 February 2012.    

1.21  Scope of Assessment  

The BMP review for LCO followed the process outlined in the OEHôs Coal Mine Particulate 

Matter Control Best Practice ï Site Specific Determination Guideline  (hereafter referred to as 

the ñOEH Guidelineò).   This process requires that the following steps be followed, as a 

minimum:  

 
1.  Identify, quantify and justify existing measures that are being used to minimise particle emissions   

1.1.  Estimate baseline emissions of TSP. PM 10  and PM 2.5  (tonne per year) from each mining 

activity. This estimate must:  

1.1.1.  Utilise USEPA AP42 emission estimation techniques (or other method as approved in 

writing by the EPA)  

1.1.2.  Calculate uncontrolled emissions (wi th no particulate matter controls in place); and  

1.1.3.  Calculate controlled emissions (with current particulate matter controls in place).  

Note: These particulate matter controls must be clearly identified, quantified and justified with 
supporting information.  
1.2.  Using the results of the controlled emissions estimates generated from Step 1.1 , rank the 

mining activities according to the mass of TSP. PM 10 , and  PM2.5  emitted by each mining 

activity per year from highest to lowest.  

1.3.  Identify the top four mining activities from Step 1.2  that contribute the h ighest emissions of 

TSP, PM10  and PM 2.5 .  

2.  Identify, quantify and justify the measures that could be used to minimise particle emissions  

2.1.  For each of the top four activities identified in Step 1.3 , identify the measures that could be 

implemented to reduce emissions taking into consideration:  

2.1.1.  The findings of Katestone (June 2011). NSW Coal Mining Benchmarking Study ï 

International Best Practice Measures to Prevent and/or Minimise Emissions of Particulate 

Matter from Coal Mining, Katestone Environmental Pty Ltd, Terrace 5 , 249 Coronation 

Drive, PO Box 2217, Milton 4064, Queensland, Australia.  

2.1.2.  Any other relevant published information; and  

2.1.3.  Any relevant in dustry experience from either Australia or overseas.  

2.2.  For each of the top four activities identified in Step 1.3 , estimate emissions of TSP, PM10 and 

PM2.5 from each mining activity following the application of the measures identified in Step 

2.1 .  

3.  Evaluate th e practicability of implementing these best practice measures  

3.1.  For each of the best practice measures identified in Step 2.1 , assess the practicabil ity 

associated with their implementation, by taking into consideration:  

3.1.1.  Implementation costs;  

3.1.2.  Regulatory requirements;  

3.1.3.  Environmental impacts;  

3.1.4.  Safety implications; and  

3.1.5.  Compatibility with current processes and proposed future developments.  

3.2.  Identify those best practice measures that will be implemented at the premises to reduce 

particle emissions.  
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4.  Propose a timeframe for implementing all practicable best practice measures  

4.1.  For each of the best practice measures identified as being practicable in Step 3.2 , provide a 

timeframe for their implementation.  

In evaluating practicability in Step 3 , the licensee must document the following specific information:  
¶ Estimated capital, labour, materials and other costs for each best practice measure on an 

annual basis for a ten year period. This information must be set out in the format provided in 

Appendix A and included as an attachment to the report;  

¶ The details of  any restrictions on the implementation of each best practice measure due to an 

existing approval or licence;  

¶ Quantification of any new or additional environmental impacts that may arise from the 

application of a particular best practice measure, such as i ncreased noise or fresh water use;  

¶ The details of safety impacts that may result from the application of a particular best practice 

measure;  

¶ The details of any incompatibility with current operational practices on the premises; and  

¶ The details of any inc ompatibility with future development proposals on the premises.  

1.22  Costing of Measures  

The cost information referenced in the OEH Guideline is required to allow the NSW 

Environmental Protection Authority (EPA) to verify that a particular best practice measure  is 

not practicable at a particular site.  

In subsequent advice provided, the EPA has indicated that any licensee may choose not to 

submit cost information for best practice measures that are either currently being 

implemented, or that are considered by the  licensee to be practicable ( personal 

communication , Mitchell Bennett, Head, Regional Operational Unit ï Hunter, NSW EPA, 27 

January 2012) (refer to Appendix A).  

1.23  Additions and Clarifications for OEH Mining Activity Categories  

Mining activities are defined in the OEH Guideline as including any of the following activities:  

¶ Wheel generated particles on unpaved roads  

¶ Loading and dumping overburden  

¶ Blasting  

¶ Bulldozing coal  

¶ Trucks unloading overburden  

¶ Bulldozing overburden  

¶ Front -end loaders on overburden  

¶ Wind erosion of exposed areas  

¶ Wind erosion of coal stockpiles  

¶ Wind erosion of overburden emplacement areas  

¶ Unloading from coal stockpiles  

¶ Dragline  

¶ Trucks unloading coal  

¶ Loading coal stockpiles  
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¶ Graders  

¶ Drilling  

¶ Coal crushing  

¶ Material transfer of coal  

¶ Scrapers on  overburden  

¶ Train loading  

¶ Screening  

¶ Material transfer of overburden  

Emission factors applied for crushing operations encompass the entire crushing circuit 

including screening operations.  The ñcoal crushingò and ñscreeningò activity categories were 

therefo re combined for the purpose of this study.  

Loading and unloading of coal stockpiles was taken to refer to stacking and reclaiming 

operations respectively.  

ñTrucks unloading coalò was taken to mean trucks unloading to the ROM coal hopper, with 

ñmaterial transfer of coalò applied for conveyor transfer points. 

The list of mining activities defined within the OEH Guidelines was extended to include 

ñtrucks loading coalò, specifically applicable for excavators/shovels/loaders loading coal 

trucks.  

ñLoading and dumping overburdenò was taken to mean the loading of trucks with 

overburden and trucks dumping overburden respectively. Given that there are no other 

transfers of overburden, the ñmaterial transfer of overburdenò activity category was 

omitted.  

Emissions from topsoil handling (loading, dumping, dozer operations) was included in the 

mining activity categories given for overburden.  

The list of mining activities was extended to make provision for reject handling and rock 

crushing, with the addition of the followin g activities: ñbulldozing rejectsò, ñmaterial transfer 

of rejectsò and ñother crushing (waste rock)ò. 
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Figure 1 .  LCO Locality Map   
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2.  OVERVIEW OF OPERATIO NS 

2.1  Operations  

Land preparation at LCO is undertaken generally in accordance with the LCO mine 

operations plan (MOP).  Land preparation ahead of mining operations involves the 

construction of appropriate erosion and sediment control structures, the clearing of 

vegetation and stripping and stockpiling of topsoil.  Land disturbance i s minimised by 

clearing the smallest practical area of land for the shortest possible time. This is achieved 

by:  

¶ limiting the cleared width to that required to accommodate excavation plus areas 

required for access, overburden emplacement and topsoil stockp iling;  

¶ programming the works so that only the areas which are actively being excavated 

are cleared; and  

¶ implementation of erosion and sediment controls in disturbed areas to control and 

manage dirty water.  

Vegetation cleared during land preparation was cl eared in accordance with Liddell Coal 

Environmental Procedure for Site Clearing  and the control measures outlined in the 

Environmental Assessment for Modification to Liddell Coal Development Consent  (EA).  

Approximately 93 hectares equal to approximately 88 ,600 m³  of topsoil was removed ahead 

of open cut mining during 2010/2011 period. The topsoil was stockpiled and a portion was 

recovered and used in rehabilitation during the reporting period.  To ensure topsoil is 

managed effectively at LCO the following m easures are taken:  

¶ soils are stripped as much as practicable in optimum moisture conditions, not in wet or 

dry conditions;  

¶ stripped material is placed directly onto reshaped overburden and spread where 

possible;  

¶ soils are strategically located in stockpile s not exceeding three metres in height; and  

¶ stockpiles are sown and fertilised as soon as possible to prevent weed growth.  

Open cut mining is undertaken at LCO using hydraulic excavators, shovel and trucks.  Once 

all vegetation and topsoil is cleared, weat hered material is removed.  When unweathered 

rock is encountered a flat bench is established using earthmoving equipment, allowing 

access for drilling equipment to prepare the area for blasting.  Three drill rigs are used.  The 

blast holes are loaded with explosives and are detonated in a controlled sequence to break 

up the overburden.  

One hydraulic shovel and two hydraulic excavators load overburden to rear dump trucks for 

transport to the overburden emplacement areas which are generally located in worked out 

pit areas.  During 2010/2011 approximately 100 million tonnes of overburden was removed.  

Exposed coal is mined using hydraulic excavators which load trucks.  Run -of -mine (ROM) 

coal is transported from the open cut pits by haul trucks to the coal handli ng and 

preparation plant (CHPP) ROM Coal Hopper for direct feed into the LCO Preparation Plant or 

to one of the on -site ROM Coal stockpiles ( Figure 2).  The coal is stockpiled in a ROM 

stockpile prior to processing by the CHPP.  
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Figure 2 .  LCO CHPP operations  
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Following processing by the CHPP, the coal is stockpiled in a product stockpile with a 

capacity for 400,000 tonnes before being railed to the Port of Newcastle.  The CHPP 

produces both semi soft coking coal and thermal coal. The CHPP has a capacity of 7 Mt pa 

and operates 24hrs a day, 7 days a week with the exception of a fortnightly maintenance 

shutdown generally lasting 10 to 12 hours. .  

The total ROM coal processed at Liddellôs CHPP during the 2010/2011 period was 6,326,228 

tonnes, with 4,311,233 tonnes o f product coal being produced.  A total of 107,508 coarse 

reject and 35,914 tonnes of fine rejects were generated.  Coarse reject is dewatered and 

backhauled for co -disposal at in pit spoils.  Fine rejects (tailings) from the LCO CHPP are 

pumped to the Ant iene Void and Reservoir Tailings Dam.  

The LCO haul fleet comprises 18 Hitachi EH5000 300t capacity rear dump trucks and 12 

Caterpillar 789C 170t dump trucks.  The haul roads are maintained using graders and water 

carts, with a dust surfactant being applied , to minimise dust generation and provide a safe 

working roadway.  Three 70,000 litre capacity Caterpillar 777F water trucks are used.  

Gravel sheeting of haul roads is also applied to reduce dust generation.  

2.2  Mine Activities with Potential Air Emissions  

Several mining activities at LCO have the potential to result in particulate matter emissions, 

including:  

¶ Dozers  stripping topsoil;  

¶ Topsoil stockpiling and handling;  

¶ Dozers shaping overburden (rehabilitation);  

¶ Topsoil dumping and handling (rehabilitation)  

¶ Drilling and blasting of overburden;  

¶ Bulldozer operations on coal and overburden (in pit);  

¶ Loading and dumping of overburden;  

¶ Loading of ROM coal;  

¶ Hauling of overburden to emplacement areas ;  

¶ Hauling of coal to ROM pad / ROM hopper;  

¶ Trucks unloading coal to  ROM stockpile;  

¶ Trucks unloading coal to ROM hopper;  

¶ Dozers on ROM stockpile ï loading coal to ROM hopper;  

¶ Coal crushing and screening;  

¶ Conveyors and conveyor transfer points;  

¶ Dozers on product coal stockpiles;  

¶ Train loading;  

¶ Loading coarse reject to truck s;  

¶ Hauling and handling of rejects;  

¶ Dozer working reject material;  
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¶ Handling and crushing of rock for gravel surfacing of roads;  

¶ Grader operations;  

¶ General v ehicle activity on site (light vehicles, fuel trucks,  water trucks, delivery 

trucks);  

¶ Coal stockpile s, topsoil stockpiles, active mining area, overburden emplacement areas, 

Antiene North (dry tailings impoundment),and  unsealed roads  (wind erosion  

potential ) ; and  

¶ Spontaneous combustion (when mining through old underground workings in Liddell 

Seam).  

2.3  Overv iew of Air Quality Management and Monitoring  

Ongoing management of air quality is undertaken at LCO in line with the Liddell Coal 

Environmental Monitoring Program, Dust Management Procedure, and Spontaneous 

Combustion Management Plan.  Air quality monitori ng is undertaken in accordance with the 

Liddell Coal Air Quality Monitoring Program.  

The Air Quality Monitoring Program was developed in accordance with schedule 3 condition 

19 of the development consent. As such, the Air Quality Monitoring Program include s a 

combination of high volume air samplers (HVAS) and dust deposition gauges to monitor the 

dust emissions of the development, and an air quality monitoring protocol for evaluation of 

compliance with the air quality impact assessment and land acquisition criteria. LCOôs dust 

monitoring system is comprised of 10 dust gauges and four high volume air samplers 

(HVAS) including two TSP samplers and two PM 10 samplers.  Air quality monitoring locations 

are illustrated in Figure 3. 

In addition, LCO installed two Tapered Element Oscillating Microbalanceôs (TEOM) for fine 

particulates (PM 10) in 2010. The TEOMôs were installed for the purpose of providing 

continuo us real time dust monitoring results to determine possible offsite impacts from dust 

emissions.  LCO also installed a new meteorological station in 2010 at the office and 

workshop complex to provide representative, real time meteorological data for air qua lity 

management purposes.  

Real - time meteorological monitoring is conducted with data logged on a 5 -minute average 

basis.  Parameters recorded include wind speed, wind direction, sigma theta (wind 

deviation), air temperature at 2m and 10m above ground, relative humidity, barometric 

pressure, rainfall, solar radiation, and evapo - transpiration.  

All sampling equipment, procedures, data analysis and reporting is carried out in accordance 

with the relevant Australian Standards and Liddellôs EMS procedure ï Environmental 

Monitoring and Eva luation .  

LCO personnel have access to off - site particulate monitoring data.  Daily real time dust 

reports from offsite dust monitors are emailed to senior management daily for inspection.  

Visible dust monitoring is ongoing at LCO.  Documented dust inspecti ons are undertaken 

regularly, and Mining Supervisors are continually monitoring visible dust from the 

operations.   Documented corrective action and auditing is undertaken in adverse dust 

conditions.  
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Figure 3 .  Location of LCO Air Quality Monitoring Stations   
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Areas of spontaneous combustion have been found when mining through the old 

underground workings in the Liddell Seam.  The Spontaneous Combustion Management Plan 

outlines the standards to be maintained, th e monitoring system and the procedures to be 

followed in the case of a spontaneous combustion incident.  A procedure has been 

developed for managing drill and blast operation of area suspected to be liable to 

spontaneous combustion. The mine design incorpo rates the use of benches for sealing off 

the highwall to minimise the ingress of oxygen, and the flooding of heated areas prior to 

mining with recycled mine water.  Every effort is made in managing heat affected 

overburden or coal which is cooled and satur ated with water where practicable prior to 

mining to minimise dust generation.  

Specific air quality management measures applied by LCO include the following:  

¶ Regular dust inspections are carried out and excavation and tipping activities may be 

ceased or mo dified if excessive dust is observed;  

¶ Real time dust monitoring is undertaken to assist with the management of dust on -

site;  

¶ Disturbance of the minimum area necessary for construction and prompt 

rehabilitation of construction areas;  

¶ Watering of roads and t rafficked areas to minimise the generation of dust;  

¶ Permanent roads are constructed from hard non - friable material and have defined 

marker posts to prevent vehicle deviations;  

¶ Chemical suppression is applied on unsealed roads to reduce the dust generation 

potential;  

¶ Long term topsoil stockpiles are vegetated to reduce dust generation;  

¶ Permanent o verburden emplacements are shaped to 10 degrees or less and seeded;  

¶ Dust suppression sprays situated on the ROM dump hopper and transfer conveyor 

points are actuate d to reduce potential dust generation; and  

¶ All equipment is maintained in good working order to reduce emissions.  

Further details of these and other air quality management practices at LCO is provided in 

subsequent sections.  

Operational procedures for dust  control are reviewed when required.   Training courses are 

presented to all personnel, and monthly toolbox talks are undertaken to report on and 

reinforce air quality  management  as required.  
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3.  EXISTING EMISSIONS A ND CONTROL MEASURES  

3.1  Introduction  

A comprehe nsive emissions inventory was compiled for current LCO operations to provide 

an estimate of the extent of such emissions and identify the four mining activities that 

currently generate the most particulate matter.  Results are presented in this section 

inc luding:  

¶ TSP, PM10  and PM 2.5  emission estimates (tonne per year) for  each mining activity  

using USEPA AP42 emission estimation techniques , including partially uncontrolled 

emissions and emissions with current controls in place.  

¶ Ranking of mining activities according to the mass of TSP , PM10 , and PM 2.5  emitted by 

each mining activity per year .  

¶ Identification of the top four mining activities that contribute the highest emissions 

of TSP, PM 10  and PM 2.5 .  

3.2  Study Limitations  

The OEH Guideline requires that uncontrolled and controlled emissions be quantified.  The 

accurate quantification of uncontrolled emissions is not feasible given that a significant 

number of management measures are integrated within mine design, mine planning and 

site operations which are not easily quantifiable.  This includes LCOôs use of trucks with 

larger capacity, progressive rehabilitation, source avoidance measures (e.g. minimising 

areas of disturbance and reducing haul distances), and the siteôs modification and ceasing of 

operations during adverse meteorological conditions or high particulate matter 

concentrations.  For the purpose of the current study, partially uncontrolled emissions are 

presented, with only additional, quantifiable control measures exclu ded.  

A further limitation is that control efficiencies cannot be established for all types of 

management measures applied.  By example, emission reductions realised by undertaking 

sheltered dumping during strong winds, and haul truck operators actively var ying truck 

speeds to address visible dust levels, are not quantifiable.  

In some cases emission estimates may provide an upper bound (conservative) estimate of 

emissions due to upper bound operating hours being assumed for certain activities.  For 

example, operational hours available for bulldozer operations are known to include periods 

during which dozers are not actively engaged in work.  In the emission estimation however 

equivalent dozer emission rates are allocated for all reported operating hours.  

3.3  Curr ent Measures and Control Efficiencies  

Existing particulate matter control measures being implemented at LCO are documented in 

this section, with control efficiencies associated with such measures (where quantifiable) 

provided.  

3.31  Unsealed Roads  

Control measur es applied at LCO to minimise particulate matter emissions from unsealed 

roads include the following:  

¶ Obsolete roads are ripped and revegetated.  

¶ Permanent roads are constructed from hard non - friable material and have defined 

marker  posts to prevent vehicle  deviations.  
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¶ Sheeting the main haul roads with crushed rock gravel  (Figure 4) .  Gravel surfacing 

is applied across all of the major haul roads on site  during construction, with 

resurfacing as necessary . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 .  Gravel surfacing of unsealed roads at LCO  

¶ Application of a chemical surfactant ( Petrotac )  on the unsealed road leading to the 

workshop.  

¶ A Haul Road Management System (HRMS) and a chemical surfactant (water extender) 

is applied on on -site unsealed roads.  Reynolds Soil Technologies ô RT9 product is used.  

RT9 comprises a blend of polymers and surfactants, supplied as a viscous liquid,  that i s 

simply diluted into water carts at very low dosage rates and sprayed onto haul roads 

as part of the standard haul road water procedure.  Application is intended to:  

-  Improve water penetration  

-  Bind fine dust particles  

-  Consolidate haul road surfaces  

RT9 is  added to water carts at a dosage rate of 1:3000 using an automated dosing 

system.  Product is applied on a continual basis to about 32 km of haul road to achieve 

water savings, dust suppression, improved road conditions.   The HRMS is managed by 

a contract or, Reynolds Soil Technologies, with a monthly performance report issued to 

Liddell Coal.  Key Performance Indicators  which are tracked are as follows :  

-  Watercart hours  

-  Water usage  

-  Water applied/m²  (Figure 5 )  
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-  Distance covered by the watercart  

-  Time taken to empty the watercart  

-  Other variables tracked:  

-  Time between applications  

-  Product application  

-  Rainfall, evaporation and temperature  

-  Visible dust  (Figure 6 )  

-  Grading activities  

Change to owner operator has provided a greater control of water cart usage.  

Operational procedures for watering of the roads are in place  (Road Watering Dust  

Suppression  mining procedure) .  

 

 

 

Figure 5 .  Water application rates on unsealed roads at LCO for the period 

December 2010 to October 2011, with chemical surfactant (RT9) in use (Source: 

Reynolds Soil Technologies, October 2011)  
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Figure 6 .  Visual monitoring of road dust levels at LCO  

 

According to RST, the empirically -derived control effectiveness of RT9 application on 

unsealed haul roads at LCO is estimated to be  over 90% , as indicated in Figure 7  for the 

period December 2010 to October 2011.  This control effectiveness will need to be verified 

on the ground for the LCO application.  

 

 

Figure 7 .  Dust control efficiency due to RT9 application on unsealed haul roads at 

LCO for the period December 2010 to October 2011 (Source: Reynolds Soil 

Technologies, October 2011)  
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NOTE: The dust control efficiency of the haul road management system  (incorporat ing 

chemical suppression ) has been empirically calculated to be above 90% by external 

contractor Reynolds Soil Technologies  (RST, 2011).  LCO however currently applies a 

control efficiency of 75% to provide a conservative (lower bound) estimate for emissio n 

reporting purposes, pending objective measurement of the control effectiveness of the haul 

road management system . 

A control efficiency of 75% coincides with the control efficiency specified in NPI EETM Mining 

(2011) for Level 2 watering, and with the ma ximum control efficiency indicated by the US -

EPA (2006) to be achievable through wet suppression.  

It is feasible that the actual control efficiency being achieved through haul road 

management and chemical suppression at LCO is currently equivalent to or gr eater than 80% , 

however LCO elects at this time to assume a lower control efficiency pending the verification 

of the in situ control effectiveness of this measure . 

 

3.32  Loading and Dumping of Overburden  

Overburden loading is undertaken by excavator at Liddell  Coal, trucked and emplaced within 

overburden emplacement areas ( Figure 8).   

Significant control measures implemented to address particulate matter emissions from 

overburden dumping include:  

¶ Modify ing  (e.g. sheltered dumping) or cease excavation and tipping activi ties  if 

excessive dust is observed . 

¶ Provision of in -pit dumping locations for periods of high wind, where practicable . 

Detailed logs are not currently kept by LCO regarding when sheltered dumping is 

undertaken.  For this reason it is not possible to allocate a control efficiency for the control 

measures implemented.  

It is estimated that the control efficiency of the above measures is likely to be in the range 

of 5 -30% in the event that unsheltered dumping is avoided when wind speeds are above an 

hourly -average wind speed threshold in the range of 6 m/s to 10 m/s.  Detailed logs are 

however not readily available to determine  when sheltered dumping is implemented.  The 

allocation of control efficiencies for this important measure is therefore not possible.  
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Figure 8 .  Overburden dumping at LCO  

 

3.33  Rehabilitation of Exposed Areas  

Significa nt particulate matter emissions may occur due to wind erosion of overburden 

emplacement areas if successful measures are not implemented.  Measures implemented at 

LCO include:  

¶ Minimising areas disturbed by mining activities . 

¶ Prompt , progressive  rehabilitation of disturbed areas following completion of mining . 

¶ Detailed design of overburden dump shapes to minimise profile exposure to off - site 

receptors and to reduce surface wind speeds and turbulence .  

¶ Temporary rehabilitation of cleared, unmined areas to assist in dust control.  

Rehabilitation of disturbed land is carried out generally in  accordance with the Liddell mining 

operations plan ( MOP) .  LCOôs permanent rehabilitation plan for 2012 is illustrated in Figure 

9.  As at September 2011, a total of 564 ha were currently disturbed and 557 ha having 

been levelled/recontoured and seeded.   

An overview of progressive rehabilitation methods applie d is given below.  Photographs of 

the progressive rehabilitation of the overburden emplacement area, in proximity to the 

dump face, are provided in Figure 10 , Figure 11  and Figure 12 . 

Landform Des ign  

Post -mining landform design is generally undertaken in accordance with the DPIôs óSynoptic 

Plan: Integrated Landscapes for Coal Mine Rehabilitation in the Hunter Valley of NSWô.  

Topsoil Management  

¶ Where possible, topsoil is stripped at optimum moisture  to help maintain soil 

structure and to reduce dust generation;  

¶ Stockpiles are generally less than three metres high;  
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¶ Stockpiles to be kept longer than three months are sown with a suitable cover crop 

to minimise erosion;  

¶ Stockpiles are appropriately sign -posted to identify the area and minimise the 

potential for unauthorised use or disturbance.  

Surface Preparation  

Surface preparation activities for rehabilitated areas are commenced as soon as possible 

following the completion of mining activities.  

LCO OEAs are orientated such that unrehabilitated dumps are generally protected from the 

strong northwesterly winds. Older rehabilitated dumps are generally northwest facing which 

mitigates the impact of wind erosion  during these northwesterly winds.   Overburden 

emplacements are shaped to 10 degrees or less and seeded .  

Revegetation  

Revegetation activities are generally undertaken in spring and autumn; however, 

opportunistic revegetation may be practised if areas become available for sowing in summer 

and winter. Aft er surface soil amelioration and tillage is completed for any given area, 

revegetation will commence as soon as practicable.  

Primarily, revegetation involves sowing of pasture species and direct seeding of native tree 

species. A range of other techniques m ay also be utilised where appropriate over isolated 

areas associated with steep slopes.  

Revegetation techniques are continually developed and refined over the life of the mine 

through a continual process of research, trialling, monitoring and improvement.  

Rehabilitation Inspections and Audits  

Rehabilitation Inspection and Audits are undertaken by external, third parties.  The main 

objectives of inspections are to assess LCOôs performance against its rehabilitation 

commitments and identify opportunities to:  

¶ reduce overall site disturbance footprint through progressive rehabilitation, with a 

particular focus on reducing the overall area of site disturbance in the short to medium 

term; and  

¶ enhance the quality of any older rehabilitation areas or legacy issues o n site to ensure 

that rehabilitation objectives are met and a sustainable post -mining land use is 

achieved.  

Rehabilitation Monitoring  

Rehabilitation monitoring is conducted at four sites.  Each plot is 400 m², a size which is widely 
used and recommended by OEH.   

Further Development of the Final Rehabilitation Plan  

The rehabilitation objectives and final landform are being  further developed during the MOP 

period and through detailed mine closure planning.  
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Temporary Rehabilitation  

LCO have also been working towards seeding cleared, unmined areas in an attempt to 

control dust.  Temporary seeding rehabilitation works were carried out near the ROM pad to 

assist in dust control and visual enhancement along Pikes Gully Road  (Figure 13 , Figure 14 ) .  

As recommended by Global Soil Syst ems in their July 2009 Rehabilitation Audit, biosolids 

were applied (at the rate of 50 -100 t/Ha) to 17 Ha of overburden/subsoil bare areas in the 

Reservoir Block during Q4 2009 and Q1 2010, along with gypsum applied at the rate of 10 

t/Ha. This area was se eded with the typical Liddell seed mix and fertilizer, with successful 

results. Other areas in the Reservoir Block and along the railway line were top -dressed with 

topsoil, gypsum and the typical Liddell seed mix and fertilizer.   Temporary seeding resulted  

in good ground coverage ( Figure 13 ,  Figure 14 ).  Seeding took place in Q4 2009 and Q1 

2010.  Photos were taken in November 2011.  
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Figure 9.  LCOôs 2012 Rehabilitation Plan  

  



Liddell Coal Operations  

Sustainable Development  Framework  

LCO SD FWK 0006  
Coal Mine Particulate Matter Control Best 
Management Practice Determination  

Status: Approved  
Version: 2.0  

Effective: 23/02/2012  
Review: 23/02/2015  

Page 28  of 98  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

3.34  Coal Extraction, Handling, Processing and Load out  

Air quality management measures applied by LCO are as follows :  

¶ Regular dust inspections are carried out and coal excavation and tipping activities 

may be ceased or modifie d if excessive dust is observed.  

¶ Water sprays are applied at the ROM stockpile area ( Figure 15 ).  

¶ Water sprays at applied at the ROM coal hopper.  Hopper is level with the ground. 

(Figure 18 )  

¶ ROM coal conveyors and transfers are enclosed ( Figure 13 ).  

¶ Product coal conveyors and transfer points are equipped with water sprays and  

enclosed ( Figure 16 ).  

¶ Reject conveyors and transfer points are partially enclosed (roof and one side) 

(Figure 17 ).  

¶ Coal crushing operations are enclosed with water sprays implemented ( Figure 19 , 

Figure 20 ).  

¶ Train loading is partially enclosed with water sprays in operation.  

3.35  Allocation of Control Efficiencies  

Control efficiencies are not readily quantifiable for all measures applied.  Measures for which 

control efficiencies could be established based on published control factors are documented 

in  Table 1.  Emission reductions due to rehabilitation effor ts are accounted for by emission 

estimates only being quantified for exposed, unrehabilitated areas.  
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Figure 10 .  Proximity of rehabilitation to 

dump face (November 2011).  

Photograph shows rehabilitation on 

either side of the access road, with 

rehabilitation area on the left in the 

immediate vicinity of the dump face 

(mounds evident) .  

 

Figure 11 .  Vegetation on surface of 

overburden emplacement area.  Seeded 

March 2011.  Photograph taken in 

November 2011.  

 

 Figure 12 .  Vegetation on surface of 

overburden emplacement area.  Seeded 

March 2011.  Photograph taken in 

November 2011.  
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Figure 13 .  Temporary rehabilitation in the 

vicinity of the LCO ROM pad undertaken in 

Q4 of 2009 and Q1 of 201 0.  Photograph 

taken in November 2011.  Enclosed ROM 

coal conveyor shown in the foreground.  

 

Figure 14 .  Temporary rehabilitation in the 

vicinity of the LCO ROM pad undertaken in 

Q4 of 2009 and Q1 of 2010.  Photograph 

taken in Nov ember 2011.  
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Figure 15 .  LCO ROM stockpile water 

sprays  

 

Figure 16 .  Enclosed product coal 

conveyor  

 

Figure 17 .  Partially enclosed coarse 

reject conveyor  
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Figure 18 .  LCO ROM coal hopper  

 

Figure 19 .  ROM coal conveyor entering 

enclosed crusher station.  

 

Figure 20 .  ROM coal conveyor entering 

enclosed crusher station.  
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Table 1 .  Current Control Measures and Allocated Control Efficiencies (where 

available)  

 

 

Activity/Source  
Control Measure Description  

Current Control 
Efficiency (%) (a)  

TSP  PM 10  PM 2.5  

%  %  %  

Drilling of Overburden  
  

Water sprays on drills  
70  70  70  

Conveying of ROM Coal  ROM Coal conveyors and transfer points are 
enclosed  

70  70  70  

Conveying of Product Coal  Product Coal conveyors are almost fully 
enclosed with under -pans in place  

70  70  70  

Product Coal conveyor equipped with water 
sprays and enclosure (b)  

85  85  85  

Conveying of Coarse 
Rejects  

Coarse Reject conveyors and transfer points 
are partially enclosed (roof and one side)  

70  70  70  

Crushing Operations  Coal crushing operations are enclosed with 

water sprays implemented (c)  
85  85  85  

Train Loading  Partially enclosed with water spays  70  70  70  

Vehicle Activity on 
Unsealed Roads  

Haul road management system, including 
chemical surfactant application (d)  

75  75  75  

Dozer working coarse 
rejects  

Wind break  
30  30  30  

Wind erosion of unsealed 
roads  

Haul road management  system, including 
chemical surfactant application (d)  

50  50  50  

Wind erosion of 

Overburden Emplacement 
Areas under Secondary 
Rehabilitation  

Secondary rehabilitation (e)  

60  60  60  

Wind Erosion of ROM Coal 
stockpile  

Stockpile water sprays  
50  50  50  

Loading of  Overburden  Drop height reduction from 3m to 1.5m(f)  30  30  30  

(a)  Control efficiencies were derived from the NPI EETM Mining (2011),  and the US -EPA 

AP42 Emission Factor literature. The method for calculating combined control efficiencies 

was taken from NPI EETM Mining (2011).  

(b)  A control efficiency of 70% was applied for enclosure, and an additional 50% control 

efficiency for water spray s, giving a combined control efficiency of 85%.  

(c)  A control efficiency of 70% was applied for enclosure, and an additional 50% control 

efficiency for water sprays, giving a combined control efficiency of 85%.  

(d)  The dust control efficiency of the haul road mana gement system, which includes 

chemical suppression, was estimated to be above 90% by external contractor Reynolds 

Soil Technologies (refer to Section 3.31 ).  For emission reporting purposes, LCO 

currently claims a control efficiency of 75% to provide a conservative (lower bound) 

estimated pending objective measurement of the control effectivene ss of the HRMS.  A 

control efficiency of 75% coincides with the control efficiency specified in NPI EETM 

Mining (2011) for Level 2 watering, and with the maximum control efficiency indicated 

by the US -EPA (2006) to be achievable through wet suppression.  I t is feasible that the 

actual control efficiency being achieved through chemical suppression is currently 

equivalent to or greater than 80%.  
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(e)  Control efficiencies of 40% to 100% applicable for permanent rehabilitation areas 

depending on duration in place, c overage, demonstration of self - sustaining (etc.).  For 

2010/2011 emission estimates control efficiency of 60% was applied for the 93 ha area 

rehabilitated during 2009/2010, with a control efficiency of 100% applied for areas 

rehabilitated earlier.  

(f)  Control efficiency referenced within Katestone (2011) for application to truck loading 

operations, as calculated based on the dragline equation (Refer to Appendix B).  

3.4  Particulate Matter Emissions  

3.41  Current Measures and Control Efficiencies  

Annual TSP, PM 10  and PM 2.5  emissions (tpa) estimated utilising USEPA AP42 emission 

estimation techniques and site -specific information was undertaken as documented in 

Appendix B.  

Annual TSP , PM 10  and PM 2.5  emissions (tpa) estimated for each OEH -defined mining activity 

utilising USE PA AP42 emission estimation techniques are provided for 2011 Operations 

within Table 2 for:  

¶ Partially uncontrolled emissions (excluding additional, qu antifiable particulate matter 

controls already in place); and  

¶ Controlled emissions (with current particulate matter controls in place, where such 

controls are quantifiable and control efficiencies available ).   

Annual TSP, PM 10  and PM 2.5  emissions (tpa) es timated for each OEH -defined mining activity 

projected for LCO operations during the 2011 to 2015 period, given current controls, are 

summarised within Table 3. 

3.5  Ranking of Mine Activities  

OEH-defined mining activities were ranked based on their contribution to total annual TSP, 

PM10  and PM 2.5  emissions.  Activity rankings for 2011 operations, given uncontrolled and 

controlled emissions, are presented in Table 4. 

Activity rankings for 2011 -2015 operations given current controls are presented in Table 5. 

3.6  Top Four Mining Sources  

Based on the assigned rankings, the top four mining activities that contribute the highest 

emissions of TSP, PM 10  and PM 2.5  for the 2011 base case year were identified as follows:  

1.  Wheel Generated Dust (unsealed roads)  

2.  Loadin g/Dumping Overburden  

3.  Bulldozing Overburden  

4.  Wind Erosion of Overburden Emplacement Areas  

In the event that different rankings were derived across particle size classes, emphasis was 

based on rankings assigned based on PM 10  and PM 2.5  emissions due to the gre ater health 

risk potential associated with finer particles.  

When rankings based on TSP emissions are taken into account for the 2011 -2015 period, 

bulldozing of coal and bulldozing of coarse reject material also fall within the top four 

sources in some inst ances.  Control measures applicable for dozing operations on 

overburden are expected to be the same for dozing operations on other materials.  
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The top four mining activities identified are estimated to have accounted for approximately 

85% of the total TSP, PM10  and PM 2.5  emissions  from Liddell Coalôs 2011 operations taking 

into account current control measures.  
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Table 2 .  Annual Particulate Matter Emissions given Partially Uncontrolled and Controlled 2011 Operations  

 

Mine Activity Categories  

Partially Uncontrolled  Current Controls  

Annual Emissions (tonnes/year)  Annual Emissions (tonnes/year)  

TSP  PM 10  PM 2.5  TSP  PM 10  PM 2.5  
Wheel Generated Dust    25,389.00   7,781.56   778.16   6,347.25   1,945.39   194.54  

Wind Erosion of Overburden   279.65   139.83  20.97   232.22   116.11  17.42  

Loading/Dumping Overburden/Topsoil   1,123.82   619.01  72.72   853.34   464.84  55.68  

Blasting   152.35  79.22    4.57   152.35  79.22    4.57  

Bulldozing Coal   403.24  92.24    8.95   403.24  92.24    8.95  

Bulldozing Rejects  60.75  11.65    1.34  42.52    8.16    0.94  

Bulldozing Overburden/Topsoil   536.18   256.03  89.92   536.18   256.03  89.92  

Wind Erosion of Exposed Areas   198.90  99.45  14.92   180.63  90.31  13.55  

Wind Erosion of Coal Stockpiles  17.70    8.85    1.33  12.39    6.20    0.93  

Material Transfer Rejects    2.11    0.45    0.04    2.11    0.45    0.04  

Trucks unloading Coal (hopper)   302.60  43.52    5.75   302.60  43.52    5.75  

Loading Coal Stockpiles   122.13  17.79    2.36   121.37  17.52    2.32  

Graders   469.96   128.81  14.57   117.49  32.20    3.64  

Drilling  48.44  25.19    1.45  14.53    7.56    0.44  

Coal Crushing   254.77   101.91  38.22  38.22  15.29    5.73  

Loading Coal to Trucks   151.30  41.34    5.75   151.30  41.34    5.75  

Material Transfer of Coal    5.93    2.67    0.40    3.87    1.81    0.27  

Train Loading    1.09    0.38    0.06    0.33    0.11    0.02  

Other Crushing (waste rock)    1.43    0.57    0.22    1.43    0.57    0.22  

TOTAL  29,521.34    9,450.47    1,061.68    9,513.36    3,218.88    410.66  

 

 

 

  



Liddell Coal Operations  

Sustainable Development  Framework  

LCO SD FWK 0006  
Coal Mine Particulate Matter Contr ol Best Management Practice 

Determination  

Status: Approved  
Version: 2.0  

Effective: 23/02/2012  
Review: 23/02/2015  

Page 37  of 98  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

Table 3 .  Annual Particulate Matter Emissions given Controlled Operations (2011 ï 2015)  

 

Mine Activity 

Categories  

2011  2012  2013  2014  2015  

Annual Emissions 

(tonnes/year)  

Annual Emissions 

(tonnes/year)  

Annual Emissions 

(tonnes/year)  

Annual Emissions 

(tonnes/year)  

Annual Emissions 

(tonnes/year)  

TSP  PM 10  PM 2.5  TSP  PM 10  PM 2.5  TSP  PM 10  PM 2.5  TSP  PM 10  PM 2.5  TSP  PM 10  PM 2.5  

Wheel Generated 

Dust  6,347.25  1,945.39  194.54  4,902.60  1,502.61  150.26  3,404.55  1,043.47  104.35  2,080.62  637.70  63.77  2,037.91  624.61  62.46  

Wind Erosion of 
Overburden  232.22  116.11  17.42  252.45  126.23  18.93  275.40  137.70  20.66  247.35  123.68  18.55  275.40  137.70  20.66  

Loading/Dumping 
Overburden/Topsoil  853. 34  464.84  55.68  849.52  462.76  55.43  829.60  451.91  54.13  853.88  465.14  55.71  836.36  455.59  54.57  

Blasting  152.35  79.22  4.57  151.67  78.87  4.55  148.11  77.02  4.44  152.45  79.27  4.57  149.32  77.65  4.48  

Bulldozing Coal  403.24  92.24  8.95  459.99  105.42  10.21  445.88  101.99  9.90  442.75  101.41  9.83  434.24  99.33  9.64  

Bulldozing Rejects  42.52  8.16  0.94  652.18  125.09  14.35  660.08  126.61  14.52  698.90  134.05  15.38  695.23  133.35  15.29  

Bulldozing 

Overburden/Topsoil  536.18  256.03  89.92  432.60  223.49  78.89  392.60  208.98  73.91  369.19  204.26  72.41  418.37  217.69  76.88  

Wind Erosion of 

Exposed Areas  180.63  90.31  13.55  185.39  92.70  13.90  187.67  93.84  14.08  229.05  114.53  17.18  221.01  110.51  16.58  

Wind Erosion of Coal 
Stockpiles  12.39  6.20  0.93  13.81  6.91  1.04  13.71  6.86  1.03  13.38  6.69  1.00  13.36  6.68  1.00  

Material Transfer 
Rejects  2.11  0.45  0.04  32.29  6.90  0.61  32.68  6.99  0.62  34.61  7.40  0.66  34.42  7.36  0.65  

Trucks unloading 

Coal (hopper)  302.60  43.52  5.75  354.79  51.02  6.74  334.35  48.08  6.35  338.96  48.75  6.44  325.42  46.80  6.18  

Loading Coal 

Stockpiles  121.37  17.52  2.32  142.27  20.53  2.71  134.10  19.36  2.56  135.93  19.62  2.59  130.52  18.84  2.49  

Graders  117.49  32.20  3.64  90.75  24.87  2.81  63.02  17.27  1.95  38.51  10.56  1.19  37.72  10.34  1.17  

Drilling  14.53  7.56  0.44  14.47  7.52  0.43  14.13  7.35  0.42  14.54  7.56  0.44  14.24  7.41  0.43  

Coal Crushing  38.22  15.29  5.73  44.81  17.92  6.72  42.22  16.89  6.33  42.81  17.12  6.42  41.10  16.44  6.16  

Loading Coal to 
Trucks  151.30  41.34  5.75  177.39  48.47  6.74  167.17  45.68  6.35  169.48  46.31  6.44  162.71  44.46  6.18  

Material Transfer of 
Coal  3.87  1.81  0.27  4.53  2.12  0.32  4.28  2.00  0.30  4.33  2.03  0.31  4.17  1.95  0.30  

Train Loading  0.33  0.11  0.02  0.35  0.12  0.02  0.36  0.13  0.02  0.34  0.12  0.02  0.35  0.12  0.02  

Other Crushing 
(waste rock)  1.43  0.57  0.22  1.43  0.57  0.21  1.39  0.56  0.21  1.44  0.57  0.22  1.41  0.56  0.21  

TOTAL  9,513.36  3,218.88  410.66  8,763.28  2,904.12  374.90  7,151.33  2,412.68  322.13  5,868.53  2,026.77  283.12  5,833.26  2,017.37  285.35  

 

  



Liddell Coal Operations  

Sustainable Development  Framework  

LCO SD FWK 0006  
Coal Mine Particulate Matter Contr ol Best Management Practice 

Determination  

Status: Approved  
Version: 2.0  

Effective: 23/02/2012  
Review: 23/02/2015  

Page 38  of 98  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED ON THE INTRANET  

 

Table 4 .  Ranking of  Mine Activities based on Particulate Matter Emissions given Partially Uncontrolled and 

Controlled 2011 Operations(a)  

 

Mining Activity Category  

Partially Uncontrolled  Current Controls  (2011)  

TSP ranking  PM 10  ranking  PM 2.5  ranking  
TSP 

ranking  
PM 10  

ranking  
PM 2.5  

ranking  

Wheel Generated Dust  1 1 1 1 1 1 

Wind Erosion of Overburden  7 4 5 6 4 4 

Loading/Dumping Overburden/Topsoil  2 2 3 2 2 3 

Blasting  10  9 11  8 7 10  

Bulldozing Coal  5 8 8 4 5 6 

Bulldozing Rejects  13  14  14  12  13  13  

Bulldozing Overburden/Topsoil  3 3 2 3 3 2 

Wind Erosion of Exposed Areas  9 7 6 7 6 5 

Wind Erosion of Coal Stockpiles  15  15  15  15  15  14  

Material Transfer Rejects  17  18  19  17  18  18  

Trucks unloading Coal (hopper)  6 10  9 5 8 7 

Loading Coal Stockpiles  12  13  12  10  11  12  

Graders  4 5 7 11  10  11  

Drilling  14  12  13  14  14  15  

Coal Crushing  8 6 4 13  12  9 

Loading Coal to Trucks  11  11  9 9 9 7 

Material Transfer of Coal  16  16  16  16  16  16  

Train Loading  19  19  18  19  19  19  

Other Crushing (waste rock)  18  17  17  18  17  17  

(a)  Mining activity categories ranked within the top four are highlighted.  
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Table 5 .  Ranking of  Mine  Activities based on Particulate Matter Emissions for Controlled Operations (2011 -

2015)(a)  

 

Mine Activity  

Categories  

2011  2012  2013  2014  2015  

TSP 

rankin

g 

PM10  

rankin

g 

PM2.5  

ranking  

TSP 

rankin

g 

PM10  

rankin

g 

PM2.5  

ranking  

TSP 

rankin

g 

PM10  

rankin

g 

PM2.5  

ranking  

TSP 

rankin

g 

PM10  

rankin

g 

PM2.5  

rankin

g 

TSP 

rankin

g 

PM10  

ranking  

PM2.5  

rankin

g 

Wheel Generated Dust  1 1 1 1 1 1 1 1 1 1 1 2 1 1 2 

Wind Erosion of 
Overburden  6 4 4 7 4 4 7 4 4 7 5 4 7 4 4 

Loading/Dumping 
Overburden  2 2 3 2 2 3 2 2 3 2 2 3 2 2 3 

Blasting  8 7 10  10  8 11  10  8 11  10  8 11  10  8 11  

Bulldozing Coal  4 5 6 4 6 7 4 6 7 4 7 7 4 7 7 

Bulldozing Rejects  12  13  13  3 5 5 3 5 5 3 4 6 3 5 6 

Bulldozing 
Overburden/Topsoil  3 3 2 5 3 2 5 3 2 5 3 1 5 3 1 

Wind Erosion of Exposed 
Areas  7 6 5 8 7 6 8 7 6 8 6 5 8 6 5 

Wind Erosion of Coal 
Stockpiles  15  15  14  16  15  14  16  16  14  16  16  14  16  16  14  

Material Transfer Rejects  17  18  18  14  16  15  14  15  15  14  15  15  14  15  15  

Trucks unloading Coal 
(hopper)  5 8 7 6 9 8 6 9 8 6 9 8 6 9 8 

Loading Coal Stockpiles  10  11  12  11  12  13  11  11  12  11  11  12  11  11  12  

Graders  11  10  11  12  11  12  12  12  13  13  13  13  13  13  13  

Drilling  14  14  15  15  14  16  15  14  16  15  14  16  15  14  16  

Coal Crushing  13  12  9 13  13  10  13  13  10  12  12  10  12  12  10  

Loading Coal to Trucks  9 9 7 9 10  8 9 10  8 9 10  8 9 10  8 

Material Transfer of Coal  16  16  16  17  17  17  17  17  17  17  17  17  17  17  17  

Train Loading  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  

Other Crushing (waste 
rock)  18  17  17  18  18  18  18  18  18  18  18  18  18  18  18  

(a) Mining activity categories ranked within the top four are highlighted.  
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4.  POTENTIAL ADDITIONAL  PARTICULATE MATTER C ONTROLS 

4.1  Introduction  

Best practice measures applicable for managing particulate matter emissions were reviewed 

based on a detailed review of the literature and taking into account measures being 

implemented by mining operations locally and internationally (ENVIRON, 2011).  In 

identifying measures implementable at coal mining operations, attention was paid to 

technically and economically viable (or potentially viable) measures.  This approach is 

consistent with the EUôs definition of Best Available Techniques (BAT), the US definition of 

Best Demonstrated Technologies (BDT) , Western Australiaôs definition of óBest Practicable 

Measuresô (BPM) and the approach adopted by the Victorian government (EPA Victoria, 

2007; WA DEC, 2003; EC, 2009; US Regulation 40 CFR Part 60 ) .   

Based on the inventoried best practice control measures, a gap analysis was undertaken of 

LCOôs current control measures, and potential additional controls identified for 

consideration.  Emission reductions achievable through the implementation of such 

measures were quantified, to the extent that control efficiencies are available for the 

quantification of such reductions.  C ontrol efficiencies in the literature were found to be 

most typically expressed in terms of TSP emission reductions achievable.  For the purpose 

of the current assessment such control efficiencies were taken to be applicable for 

estimating emission reducti ons for PM 10  and PM 2.5 .  

The practicability of LCO implementing the additional measures inventoried, taking local 

factors into account, is addressed in Section 5.  

4.2  Potential Additional PM Controls for Top Four Activities  

Best practice measures, current contr ols and potential additional control measures for each 

of the top four activities identified for LCO are  documented in Table 6, Table 7, Table 8 and 

Table 9.  Overall control efficiencies achievable are documented in these tables, drawing on 

measure -specific control efficiencies documented in Appendix C.    

Whereas current controls implemented b y LCO are summarised in the aforementioned 

tables  for ease of comparison with best practice measures, reference should also be made 

to the more detailed discussion of current site -wide and source -specific management 

measures provided within Section 2.3  and Section 3.3  respectively.  

In undertaking the identification of best practice measures, LCO drew on information 

collated during the XCN Air Quality Improvement Project (AQIP)  (ENVIRON, 2011) .  

Reference w as also made to the findings of Katestone (June 2011) NSW Coal Mining 

Benchmarking Study ï International Best Practice  Measures to Prevent and/or Minimise 

Emissions of Particulate Matter from Coal Mining.  

The OEH -commissioned Katestone (2011) study conclud ed best practice control measures 

for unpaved haul roads to be the application of chemical suppression.  Additionally, v isual 

monitoring of dust above the deck, wheels or tray of the haul trucks was noted to be used 

as a trigger for the application of addi tional watering.  Haul truck drivers were noted to play 

an important role in dust management.   The measures concluded by Katestone (2011) to be 

best practice for unpaved haul roads are largely already being implemented at LCO.  

Several additional measures were however identified aimed at enhancing the 

implementation of contingency measures at the site ( Table 6).   

  

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?sid=f07430ab163e3fffac41a40e70b19774&c=ecfr&tpl=/ecfrbrowse/Title40/40cfrv6_02.tpl
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Bulldozing emissions are a function of  the hours of operation, and the silt and moisture 

content of the material being handled.  Prevailing winds and dust generation by dozer 

cooling fans and exhaust systems, when airflow vents are angled towards the material being 

handled or traverse over, al so influence the extent of emissions.  Significant reductions to 

the operational hours of dozers at existing mining operations would necessitate a 

substantial redesign of mining operations, and hence was not considered practicable for 

operating mines.  It is noted that the Katestone (2011) study reached a similar conclusion.  

Most of the measures identified for dozer operations comprise contingency measures 

implementable during adverse meteorological conditions and/or periods of high particulate 

matter conce ntrations and/or elevated visible dust levels ( Table 7).  Opportunities for 

enhancing the implementation of such contingency measures were identified for LCO.  

Control efficiencies achievable are however not quantifiable (Refer to Appendix C).  

Control measures applicable for overburden loading and dumping are addressed in Table 8.  

Katestone (2011) specifies best practice measures for minimising emissions from 

overburden handling to be:  

¶ Use of water sprays or water carts with boom sprays;  

¶ Cease of modify activities on dry windy days; and  

¶ Minimise  dump height.  

Whereas the latter two measures are included as best practice measures in Table 8, the first 

measure is excluded on the grounds that the technical viability of this measure has not yet 

been demonstrated locally, inter -state or overseas.  

The watering of overburden extraction areas prior to overburden extraction and loading is 

implemented on a limited scale by LCO, specifically targeting over burden areas overlying 

spontaneous combustion.  Water sprays are however not routinely used to control dust from 

overburden loading and dumping operations due to practical constraints on the positioning 

of such sprays relative to operations.  For overburde n dumping operations, ambient wind 

effects on the water sprayed, present an additional obstacle.  Further development of this 

technology may render wet suppression feasible for future applications.  Based on the 

approach adopted for identifying best practi ce measures, the application of wet suppression 

is not identified as a best practice measure.  

Control measures addressing wind erosion of overburden emplacement areas are addressed 

in Table 9. Other practices to reduce wind entrainment include wind sheltering measures 

and rock cladding. These measures are however considered significantly less practicable 

given the size of overburden emplacement areas, th e manner in which they are constructed, 

and the aim of maximising rehabilitation. Interim stabilisation, pending rehabilitation, and 

avoidance of disturbance represent more suitable measures.  Best practice measures are 

identified by Katestone (2011) as fo llows:  
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¶ Maximise rehabilitation works.  

¶ If exposed area is a potential source of particulate matter emissions and is likely to be 

exposed for more than 3 -months, revegetation should take place.  

¶ Strategic use of watering, suppressants and hydraulic mulch seeding depending on 

circumstances.  

The maximum timeframe for overburden emplacement areas remaining exposed prior to 

interim stabilisation being applied is dependent on the time of the year the area becomes 

available for interim stabilisation and the meth od selected for such stabilisation.  By 

example, a period of 1 to 3 months is likely to be viable for chemical suppression, whereas 

a period of 3 to 6 months may be more practicable for establishment of vegetation for 

seeding to take place in an appropriat e season.  

The control effectiveness of interim stabilisation support measures will depend on the extent 

of the exposed overburden emplacement areas which are likely to remain inactive for a 

sufficiently long period (e.g. 6 months), to warrant stabilisation .  This extent is currently not 

known.  For the purpose of estimating potential emission reductions, it is assumed that 10% 

of LCOôs unrehabilitated overburden emplacement areas (236 ha) may be subject to interim 

stabilisation, with a control efficiency of  80% assumed for the implementation of this 

measure for these areas.  

In conclusion, LCO is noted to be applying best practice measures in many instances.  

Based on a gap analysis of current controls given best practice controls, several additional 

measures  were identified for potential implementation as documented in Table 6, Table 7, 

Table 8 and Table 9, and summarised in Table 10.  

Control efficiencies in the literature were found to be most typically expressed in terms of 

TSP emission reductions achievable.  For the purpose of the current assessment such 

control efficiencies were taken to be a pplicable for estimating emission reductions for PM 10  

and PM 2.5 .  
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Table 6 .  Wheel Generated Dust from Unsealed Roads -  Comparison of Current and Best Practice Controls for 

LCOôs Top Four Sources, and Identification of Additional Measures 

 

Category  Current Controls  Bes t Practice Controls  Additional Measures  

Source 

reduction  

¶ LCO routinely reduce haul distances through mine 

planning to reduce haulage cost.  

¶ Use of trucks with larger payload capacities to reduce 
vehicle kilometres travelled. Larger trucks were 
purchased during 2010 (ultra class trucks with ~300 
tonne capacity).  

¶ Obsolete roads are ripped and revegetated.  

¶ Coarse reject is backhauled.  

¶ Car parks and main access roads are tar sealed.  

 

¶ Ripping and revegetation of obsolete roads.  

¶ Prioritise source reduction measures by:  

-  Taking the most direct route , as practical  
-  Undertaking back -hauling , where practical  
-  Using conveyors in place of haul roads , where 

practical  
-  Using larger trucks to minimize trip numbers  

¶ Sealing roads with high traffic volumes  

¶ Sealing or chemic ally stabilising  hardstand areas 
with frequent mobile equipment activity.  

None  

Haul Road 
Design  

¶ Permanent roads are constructed from hard non - friable 
material and have defined marker posts to prevent 
vehicle deviations.  

¶ Gravel surfacing is applied across  all of the major haul 

roads on site during construction, with resurfacing as 
necessary.  

¶ Drainage controls are constructed at roadsides and on 
hardstand areas.  

¶ Optimise surface drainage, particularly at 
intersections  

¶ Optimise base materials to reduce silt  content and 
increase the retention of larger aggregates, 

particularly at intersections  

None  

Haul Road 

Maintenance 

and 
Management  

¶ Maximum haul road speeds of 60 km/hr.  Truck 

operators currently reduce speed as a contingency 
action in the event of excessive dust.  

¶ Gravel surfacing is applied across all of the major haul 
roads on site during construction, with resurfacing as 
necessary.  

¶ Haul Road Management System (HRMS), managed by a 
contractor (Reynolds Soil Technologies), which includes 

the applicat ion of a chemical surfactant to 32 km of 

¶ Restrict vehicle speeds on all roads (a) . 

¶ Scheduled grading and gravelling of heavy traffic 
areas such as intersections . 

¶ Watering, application of chemical suppressants or 
paving of light traffic areas, such as the CHPP, 
underground mine portals and workshop and 
administrative areas . 

¶ Regular resurfacing of high traffic areas such as 

intersections to reduce silt build up . 

1.  Truck operators cur rently 

reduce speed as a 
contingency action given 

adverse conditions or 
excessive dust. This 
measure may be 
enhanced through linking 
contingency actions to 

specific visual triggers.  

2. Periodic objective 
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Category  Current Controls  Bes t Practice Controls  Additional Measures  

unsealed haul roads (RSTôs RT9 water extender).  The 
HRMS comprises:  

- Three Caterpillar 777F water carts implemented 
(four water carts to be used during hotter months)  

- Application of RT9 to water carts using an 
automated dosing system.  Dosage rate varied by 
month depending on conditions (e.g. ranged 
between 1:640 to 1:1,050 during Aug to Oct 2011 
period).  

- Key Performance Indicators (KPIs) applied: water 
cart hours, wate r usage, water applied/m², 
distance covered by the water cart, time taken to 
empty the water cart . 

- Other variables tracked: time between applications, 
product application, rainfall, evaporation and 

temperature, visible dust . 

¶ Grading activities  

- Monthly prog ress reports submitted by RST to LCO 

tracking performance against KPIs.  

- Training of personnel, including water cart 
operators and grading personnel  

¶ Grading is carefully managed not to impact the 
effectiveness of the chemical suppression measure.  

¶ Chemical s uppression using Petrotac on the unsealed 
road leading to the workshop.  Applied by an external 
contractor (shown to achieve higher water cart 
availabilities).  

¶ Weekly sweeping of paved areas by an external 
contractor to reduce road silt loadings.  

¶ Regular m aintenance and inspection of road drainage 

¶ Regular maintenance of drainage design features 
at intersections . 

¶ Diligent monitoring and applica tion of controls as 
surface dries out to avoid excessive emissions. 
Real - time triggers used to identify problem areas 

for targeted application of controls.  

¶ Regular watering of haul roads and at the direction 

of haul truck operators or the Open Cut Examiner  
(OCE).  

¶ Avoid overwatering of haul roads.  

¶ Regular grading and maintenance of intersections.  

¶ Application of preventative measures to prevent 
material deposition on haul roads, such as:  

- Avoid overloading which could result in 

spillage.  

- Provide for storm wate r drainage to prevent 
water erosion onto stabilised unsealed roads.  

- Prevent wind erosion from adjacent open 
areas.  

¶ Implementation of a haul road management 

system, comprising:  

- Availability of suitable equipment (e.g. water 
carts equipped with efficient spr ay systems; 
chemical agents);  

- Application strategies (application frequencies 
and intensities; surfactant doses);  

- Water cart filling stations adequate in number 

and spacing to implement the strategy 
effectively;  

- Personnel trained and experienced in water 
cart operation;  

- Meteorological monitoring, as an input into the 
application strategy;  

monitoring to 
demonstrate control 
efficiency ( e.g. in s itu 
road surface entrainment 
testing / mobile 

monitoring).  

3. Extend the functionality of 

LCOôs real-time PM 10  and 
meteorological monitoring 
system to integrate 
triggers and alarms (i.e. 

reactive/predictive air 
quality control system  
establishment)  

4. Specify adverse 

conditions (in terms of 

meteorological conditions 
and/or PM 10  
concentrations) when haul 
activities will be modified 
to reduce the potential for 
dust impacts, as informed 

by LCOôs 
reactive/predictive air 
quality control system . 

5. Target an overall 

min imum haul road dust 
control efficiency of 80%.  
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Category  Current Controls  Bes t Practice Controls  Additional Measures  

controls is undertaken to ensure controls are 
performing adequately.  

¶ Application of preventative measures to reduce the 
potential for material deposition on roads, including:  

- Implementation of a payload management  system 

to avoid overloading which could result in 
spillage.  

- Provide for storm water drainage to prevent water 
erosion onto stabilised unsealed roads.  

- Prevent wind erosion from adjacent open areas 
through the use of shaped windrows with 
disturbance of such  windrows avoided to support 
crusting.  

- Road dust monitoring (routine visual 
inspection; periodic objective measurement to 
assess control effectiveness); and  

- Periodic review of the System.  
 

 

Overall 
Control 

Efficiency  

75% to >90%  but 75% claimed ( b )  70% -  >90% (c) (Refer to Appendix C)  

Target an overall, in situ 

control efficiency of 

80% (d)  

Notes:  

¶ Katestone  (2011) references a speed limit of 40 km/hr, although this restriction is not carried through to the conclusions as a best pr actice measure.  The 
control efficiency, cost of implementation and practicability of introducing a speed restriction of 40 km/hr across an operation is not addressed by Katestone 
(2011).  The maximum possible speed of loaded haul trucks is in the range of 50 km/hr to 60 km/hr, with significantly lower s peeds achieved on ramps, 
near intersections and in proximity to other equipment.  Best practice is considered to be the practice of operators driving to conditions, including reducing 
speed to address visual dust and as a contingency measured triggered by reactive/predictive AQCS alerts.  

¶ Lower bound estimate of 75% applied (equivalent to a control efficiency for Level 2 watering) pending quantification of site -specific control efficiency via 

objective measurement.  

¶ Based on the control efficiencies in the literature, a combination of gravel surfacing, chemical suppression and speed reduc tion could result in a control 
efficiency of over 90% (Refer to Appendix C).  In practice, the control efficiency achievable depends on the combination of m easures applied and site 
conditions.  

¶ The control efficiency achievable through the application of ch emical suppression ranges significantly (20% to 99+%) across studies, sites, applications, 

products applied and particle size ranges (Refer to Appendix C).  Several of the more reputable studies give the control effi ciency as being in the range of 
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70% to 9 0% with a control efficiency of approximately 80% referenced by a number of studies including within the US -EPA AP42 Chapter 13.2.2 Unpaved 

Roads  (November 2006) . .   



Liddell Coal Operations  

Sustainable Development  Framework  

LCO SD FWK 0006  
Coal Mine Particulate Matter Control Best Management Practice Determination  

Status: Approved  
Version: 2.0  

Effective: 23/02/2012  
Review: 23/02/2015   

Page 47  of 98  

THIS DOCUMENT IS UNC ONTROLLED UNLESS VIE WED  ON THE INTRANET  

 

Table 7 .  Bulldozing Overburden -  Comparison of Current and Best Pr actice Controls for LCOôs Top Four Sources, 

and Identification of Additional Measures  

 

Current Controls  Best Practice Controls  Additional Measures  

¶ Work procedures require dozers to travel 

on designated roads.  

¶ Dozer with airblasts orienta ted upward 
(away from the material being handled) are 
used.  

¶ Dozer operations are modified or ceased if 
excessive dust is observed.  

 

 

 

¶ Minimising the travel speed and distance travelled by 

bulldozers  (control efficiency not quantified).  

¶ Avoid dozer operations at wind expose d areas during dry, 
windy conditions.  

¶ Designate and maintain dozer routes between work areas  (e.g. 
wet suppression of dozer travel routes) . 

¶ Visual monitoring of dust levels from dozer operations by 

trained personnel, with operations modified or ceased when  
elevated dust levels are observed to occur.  

 

 

6. Specify visual triggers  for dozer 
operations . 

7. Specify adverse conditions (in terms of 

meteorological conditions and/or PM 10  
concentrations) when dozer operations 
will be modified to reduce the potential 
for du st impacts, as informed by LCOôs 

reactive/predictive air quality control 
system.  

 

 

Control Efficiency: Not quantifiable  Control Efficiency: Not quantifiable  Control Efficiency: Not quantifiable  
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Table 8 .  Loading/Dumping Overburden -  Comparison of Current and Best Practice Controls for LCOôs Top Four 

Sources, and Identification of Additional Measures  

 

Current Controls  Best Practice Controls  Additional Measures  

¶ Provision of in -pit dumping locations for periods 

of high wind, where practicable.  

¶ Modify (e.g. sheltered dumping) or cease 
excavation and tipping activities if excessive dust 
is observed.  

¶ Minimising double handling of material.  

¶ Minimise the distance of fall of overburden 
materials during loading and tipping as far as 

practical.  

¶ Log hours during which operations ceased due to 
dust avoidance through the LCOôs fleet 

management system.  

¶ Modification of excavation and tipping activities 
for hot, dry spontaneous combustion affected 
material.  

¶ Cease or mod ify activities on dry windy days , e.g. s heltered 

dumping during periods of high winds . 

¶ Minimise the distance of fall of overburden materials during 
loading and tipping as far as practical.  

¶ Minimise double handling of material.  

¶ Identify material types that contain fine and/or friable material, 
and implement a risk based approach for effective dust 
mitigation.  

8. Specify adverse conditions (in 

terms of meteorological conditions 
and/or PM 10  concentrations) when 
loading and dumping operations 
will be modified to reduce the 

potential for dust impacts, as 
informed by LCOôs 
reactive/predictive air quality 
control system.  

9. Formalise a procedure for 

identifying material with high dust 
potential for  risk -based additional 

management (e.g. sheltered 
dumping; emplacement at less 
wind -exposed areas; wet 
suppression).  

 

Control Efficiency: Not quantifiable. 0% 
assumed.  

 

Not quantifiable or site - specific (Refer to Appendix C)  
Loading: Not quantifiable  
Dumping: 5 - 30%(a)  

(a)  Based on wind speed measured at Liddell in 2010 and the site -specific emission factor, it was estimated using the 

documented emission factor that emissions from overburden dumping could be reduced in the range of 5% to 30% by 

undertaking sheltered dumping when hourly average wind speeds exceeded a threshold in the range of 6 m/s to 10 

m/s.  Determining appropriate site -specific threshold wind speeds to be incorporated within a potential 

reactive/predictive air quality control system for the site is a compon ent of the development of such a system, hence 

the need for the use of an indicative threshold wind speed range for the projection of potential emission reductions.  
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Table 9 .  Wind Erosion of Overburden Emplacement Areas -  Compari son of Current and Best Practice Controls for 

LCOôs Top Four Sources, and Identification of Additional Measures 

 

Current Controls  Best Practice Controls  Additional Measures  

¶ Overburden emplacement within previously mined voids.  

¶ Minimising  areas disturbed by mining activities and prompt 
rehabilitation of disturbed areas following completion of mining 
(Progressive rehabilitation, including the use of ameliorants to 
improve soil).  

¶ Detailed design of overburden dump shapes to minimise profile 
exposure to off -site receptors and to reduce surface wind speeds 
and turbulence.  LCO OEAs are orientated such that unrehabilitated 

dumps are generally protected from the strong northwesterly winds. 
Older rehabilitated dumps are generally northwest facing which 
mitigates the impact of wind erosion during these northwesterly 
winds.  Overburden emplacements are shaped to 10 degrees or less 

and seeded.)  

¶ Temporary rehabilitation of cleared, unmined areas to assist in dust 
control.  T emporary seeding rehabilitat ion works carried out near 

the ROM pad to assist in dust control and visual enhancement along 
Pikes Gully Road (Q4 2009, Q1 2010).  Resulted in good ground 
coverage.   

¶ Maximise in -pit emplacement (sheltering  from the 

prevailing wind).  

¶ Maximise rehabilitati on works .  ( Rehabilitation 
comprises  use of vegetation and land -contouring to 
produce the final post mining land - form .)  

¶ Integration of air quality considerations into design of 
overburden dump shapes.  

¶ Application of interim stabilisation (vegetation; 

chemical suppression) for overburden emplacement 
areas which are to be in place for extended periods 
prior to final landform and rehabilitation.  

¶ Restricting vehicle access to formed roads . 

¶ Locate materials with greater dust generation potentials 

in less wi nd exposed areas.  

 

10. Establish and 
implement a procedure 
for regular 

identification of areas 
for risk -based 
management.  

 

 

Control Efficiencies:  100% for fully rehabilitated; 60% for 
recently rehabilitated.  

Control Efficiencies:  100% for fully rehabilitated; 
60% for recently rehabilitated; and 80 - 90% for 

temporary rehabilitation (vegetation; chemical 
suppression) (Refer to Appendix C).  

Additional Control 
Efficiency: 8%(a)  

 

(a)  For the purpose of estimating a potential emission reduction potential, it was assumed that 10% of LCOôs current 

unrehabilitated overburden emplacement areas (236 ha) could be made available for interim stabilisation (e.g. 

vegetation, chemical suppression) , and that such stabilisation would results in an 80% control efficiency.  The resultant 

overall reduction in total emissions from wind erosion of overburden emplacement is estimated to be 8%.  
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Table 10 .  Summary of Additional Measures Identified for LCO and Increase in 

Control Efficiency Achievable  

 

Source  Additional Measures  Increase in Control 

Efficiency  

Wheel Generated 

Dust (Unsealed 

Roads)  

1. Truck operators currently reduce speed as a 

contingency acti on given adverse conditions or 

excessive dust. This measure will  be enhanced 

through linking contingency actions to specific visual 
triggers.  

2. Periodic objective monitoring to demonstrate control 

efficiency ( e.g. in situ road surface entrainment 

testing / mobile monitoring).  

3. Extend the functionality of LCOôs real-time PM 10  and 

meteorological monitoring system to integrate 

triggers and alarms (i.e. reactive/predictive air quality 

control system  establishment)  

4. Specify adverse conditions (in terms of meteorolo gical 

conditions and/or PM 10  concentrations) when haul 

activities will be modified to reduce the potential for 

dust impacts, as informed by LCOôs 

reactive/predictive air quality control system . 

5. Target an overall haul road dust control efficiency of 

80%.  

In crease in overall 

control efficiency from 

75% to 80%(a).  

Bulldozing 

Overburden  
6. Specify visual triggers for dozer operations.  

7. Specify adverse conditions (in terms of meteorological 
conditions and/or PM 10  concentrations) when dozer 
operations will be modifi ed to reduce the potential for 

dust impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

 

Not quantifiable  

Loading/Dumping 

Overburden  
8. Specify adverse conditions (in terms of meteorological 

conditions and/or PM 10  concentrations) when loading 
and dumping operations will be modified to reduce 
the potential for dust impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

9. Formalise a procedure for identifying material with 
high dust potential for  risk -based additional 
management (e.g. sheltered dumping; emplacement 
at less wind -exposed areas; wet suppression).  

 

Overburden Dumping: 

Control efficiency in 
the range of 5% to 

30%  

 

Overburden Loading: 
Not quantifiable  

Wind Erosion of 
Overburden 
Emplacement 
Areas  

10. Establish and implement a procedure for regular 
identification of areas for risk -based management.  

 

 

Additional control 
efficiency of 8%.  

(a) It is feasible that the actual control efficiency achieved at LCO is equivalent to or greater than 80% 
ŘǳŜ ǘƻ ǘƘŜ ǎƛǘŜΩǎ Ƙŀǳƭ ǊƻŀŘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŎƘŜƳƛŎŀƭ ǎǳǇǇǊŜǎǎƛƻƴ όƛƳǇƭŜƳŜƴǘŜŘ 
since Q4 2010).   This will however only be established following the implementation of objective 
monitoring during 2012. 
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4.3  Emission Reductions Achievable due to Additional Controls  

Annual emissions estimated for LCO (base year 2011), given current controls and the 

implementation of additional control measures id entified, are summarised in Table 11 .  

Annual emission reductions estimated due to the implementation of the additional control 

measures identified ar e presented in the table.  

TSP emission reductions were estimated to be in the range of approximately 1,300 to 1,355 

tonnes/year, PM 10  emission reductions in the range of 400 to 430 tonnes/year, and PM 2.5  

emission reductions of the order of 40 to 45 tonnes/ year.  

Table 11 .  Annual emission reductions due to implementation of additional 

measures at LCO  

 

Rank  Mine Activity Category  

Annual Emissions with Current Controls 

(tonnes/year)  

TSP  PM 10  PM 2.5  

1 Wheel Generated Dust  6,347  1,945  195  

2 Loading and Dumping of Overburden  853  465  56  

3 Bulldozing of Overburden  536  256  90  

4 Wind Erosion of Overburden  232  116  17  

Total  7,96 8  2,782  358  

Rank  Mine Activity Category  

Annual Emissions including Additional Controls 
(tonnes/year)  

TSP  PM 10  PM 2.5  

1 Wheel Generated Dust  5,078  1,556  156  

2 Loading and Dumping of Overburden  787 ï 842 (a)  433 ï 460 (a)  51 ï 55 (a)  

3 Bulldozing of Overburden  536  256  90  

4 Wind Erosion of Overburden  214  107  16  

Total  6,61 5  -  6,670  2,35 2  -  2,379  31 3  ï 31 7  

Rank  Mine  Activity Category  

Annual Emissions Reductions due to Additional 
Controls (tonnes/year)  

TSP  PM 10  PM 2.5  

1 Wheel Generated Dust  1,269 (b)  389 (b)  39 (b)  

2 Loading and Dumping of Overburden  11  ï 66(a)  5 -  32(a)  1 -  5(a)  

3 Bulldozing of Overburden  NQ NQ NQ 

4 Wind Erosion of Overburden  19  9 1 

Total  1,299  ï 1,354  40 3 -  430  41  -  45  

NQ ï not quantifiable . 

(a)  Control efficiency estimated to be in the range of 5% to 30%, achievable by avoiding 

overburden dumping at wind -exposed areas when hourly average wind speeds exceeded 

a threshold in the range of 6 m/s to 10 m/s.  

(b) The dust control efficiency of the haul road management system (incorporating chemical 

suppression) has been empirically calculated to be above 90% by external contractor 

Reynolds Soil Technologi es (RST, 2011) (refer to Section 3.31 ).  LCO however currently 

applies a control efficiency of 75% to provide a conservative (lower bound) estimate  for 

emission reporting purposes.  It is feasible that the actual control efficiency achieved at 

LCO is equivalent to or greater than 80%, and therefore that this emission reduction has 

already been achieved during 2011.  This will however only be established following the 

implementation of objective monitoring during 2012.   
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5.  PRACTICABILITY  OF BEST PRACTICE MEA SURES 

The practicability associated with the implementation of the additional control measures 

identified at LCO was evaluated taking into con sideration:  

¶ implementation costs;  

¶ regulatory requirements;  

¶ environmental impacts;  

¶ safety implications; and  

¶ compatibility with current processes and proposed future developments.  

All additional control measures identified were concluded to be practicable taking into  

account anticipated costs, application of such measures at other mines, compatibility with 

current and future operational practices, and regulatory requirements pertaining to the site.  

All additional control measures identified, as summarised in Table 10 , will therefore be 

implemented at LCO  to reduce particulate matter emissions as per the implementation 

timeline provided in the subsequent section.  

6.  IMPLEMENTATION TIMEF RAME 

The planned timeline for implementing the additional control measures i dentified is outlined 

in Table 12 .  In cases where tasks are required for establishment of the measure prior to its 

implementation, separate provision is made for the development and implementation of the 

measure.  
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Table 12 .  Implementation Timeline for Additional Control Measures at LCO  

 

Mine Activity  Tasks for Additional Measure Implementation  Timeline  

Wheel Generated 

Dust (Unsealed 

Roads)  

1.  Truck  operators currently reduce speed as a 

contingency action given adverse conditions or 
excessive dust. This measure will  be enhanced 
through linking contingency actions to specific 
visual triggers.  

 

(a)  Specification of visual triggers.  

 

February ï June 2012  

(b)  On-going implementation of visual triggers.  

 

July 2012 onwards  

2. (a)  Establish an objective monitoring method to 

 demonstrate the control efficiency being 

 achieved (e.g. in situ road surface 

 entrainment testing , mobile monitoring , 

 road -side monitoring ).  

 

February ï September 2012  

(b)  Initiate periodic objective monitoring as 

part of the siteôs Haul Road Management 
System to track control efficiency.  

October 2012 onwards  

3. Extend the functionality of LCOôs real-time PM 10  

and meteorological monitoring system to 
integrate triggers and alarms (i.e. 
reactive/predictive air quality control system  
establishment) . 

February ï June 2012  

4. Specify adverse conditions (in terms of 
meteorological conditions and/or PM 10  
concentrations) when haul activities will be 
modified to reduce the potential for dust 
impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

July ï September 2012 
(development)  

 

October 2012 onwards 
(implementation)  

 

5.  Review curr ent and additional control 
measures against the 80% control efficiency 
target.   

December 2012  

Bulldozing 
Overburden  

6. Specify and implement visual triggers for dozer 
operations.  

February ï June 2012  

(development)  

 

July 2012 onwards 
(implementation)  

 

7. Specify adverse conditions (in terms of 
meteorological conditions and/or PM 10  

concentrations) when dozer operations will be 
modified to reduce the potential for dust 

impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

July ï Septe mber 2012 
(development)  

 

October 2012 onwards 

(implementation)  
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Mine Activity  Tasks for Additional Measure Implementation  Timeline  

Loading/Dumping 
Overburden  

8. Specify adverse conditions (in terms of 
meteorological conditions and/or PM 10  
concentrations) when loading and dumping 
operations will be modified to reduce the 
potential for dust impacts, as informed by LCOôs 
reactive/predictive air quality control system . 

July ï September 2012 
(development)  

 

October 2012 onwards 
(implementation)  

 

9. Formalise a procedure for identifying material 

with high dust potential for risk -based 

additional management (e.g. sheltered 
dumping; emplacement at less wind -exposed 
areas; wet suppression).  

 

February ï June 2012 

(additional training)  

 

July 2012 (implementation)  

 

Wind Erosion of 

Overburden 
Emplacement 
Areas  

10. Establish and implement a procedure for 
regular identification of areas for risk -based 
management.  

 

 

February ï September 2012 
(additional training)  

 

October 2012 
(implementation)  
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7.  APPENDICES 

7.1  Appendix A: Presentation of Information on Cost of 

Implementation  

According to the OEH Guideline, licensees are required to provide estimated capital, labour, 

materials and other costs for each best practice measure on an annual basis for a ten year 

period.  The cost information is required to allow the NSW Environmental Protection 

Authority (EPA) to verify that a particular best practice measure is not practicable at a 

particular site.  

The EPA considers however that any licensee may choose not to submit cost information for 

best practice measures that are either currently being implemented, or that are considered 

by the licensee to be practicable ( personal communication , Mitchell Bennett, Head, Regional 

Operational Unit ï Hunter, NSW EPA, 27 Jan uary 2012).  A copy of this correspondence is 

provided overleaf.  

Given that LCO is either already implemented best management practice measures, or has 

agreed to implement identified additional control measures, no cost information is provided.  
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