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SUMMARY 

Life of Mine planning is a critical process for mining company, that ensures the economic 
viability over the entire life of a mining project. With Life of Mine Plan, a company can predict 
potential operational and financial risks, providing the sustainable and profitable operation over 
the life of the mine period. Micromine Beyond Optimiser uses the Lehrch-Grossman algorithm 
to generate a Life of Mine Plan based on nested pit shells and pushbacks based on defined 
parameters and mining scenario.  

Life of Mine Plan preparation is demonstrated on the example of open-pit mines, but the 
Micromine Beyond Optimiser has similar tools for underground mines. 
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Introduction 
 
In the highly technical and fast-evolving mining industry, life-of-mine planning is a critical process that 
ensures the economic viability over the entire life of a mining project. With Life of Mine, a company 
can predict potential operational and financial risks, providing the sustainable and profitable operation 
of mining facilities. 
 
Life of mine (LOM) determines the number of years of ore mining and processing based on various 
input conditions, including geological, mining, economic, environmental, business, etc. A Life of Mine 
Plan (LOMP) can be generally defined as mineral resource mining strategy to maximize net present 
value with reasonable risk levels during the life of the mine. The mining planning process consists of a 
sequence of increasingly detailed feasibility studies (Bariatska, 2023), involving three distinct levels 
(Otto & Musingwini, 2019): 
 
● Life of Mine Plan, 
● Long-Term Plan based on Life of Mine Plan, 
● Short-Term Plan based on Long-Term Plan. 
 
Pit-by-Pit Analysis by Lerch-Grossman algorithm 
 
A key stage prior to Life of Mine planning is Pit-by-Pit Analysis, focused on open pit optimisation and 
the generation of nested shells based on Revenue factor (Anisimov & Bariatska, 2023, Breed & 
Heerden, 2016 and others). Lerchs and Grossman algorithm is one of the most appropriate methods for 
optimizing open pit contours (Lerchs & Grossman, 1965). Various open pit design software such as 
Micromine uses Lerchs and Grossman algorithm. 
 
The Lehrch-Grossman algorithm uses the value of block, which is the total sales income excluding all 
expenses. Ore blocks have a positive value. Waste blocks have a negative value, consisting of mining 
and transportation expenses. Including a block with a positive value adds to the total value to the 
solution, and vice versa, if the block has a negative value, its including reduces the solution value. The 
optimization algorithm maximizes the amount of “positive” blocks included in the solution and at the 
same time minimizes the “negative” blocks which should be included to meet the requirements. 
 
Parameters of optimisation include four main groups. 
 

1. Geological and Mining Parameters include Mineral Elements, Types of Mineralisation, 
Recourse Block Model, Density, Types of Rocks, Mining Losses or Recovery and Dilution, 
 Enrichment  Losses or Recovery and Dilution, Cost of Rehabilitation, Adjustment Coefficients 
for Mining and Enrichment  costs; 

2. Engineering and Technical (Design) Parameters include Expenses for Mining, Slope 
Parameters, Method of Optimisation, Areas of Exclusion, Staging with Adjustment Coefficient 
of Revenue; 

3. Enrichment Parameters include Enrichment  Recovery, Basic and Additional Cost of 
Enrichment, G&A (General and administration) expenses; 

4. Sales Parameters include Price and Expenses for Selling per Valuable Component or Element. 
 
The Lehrch-Grossman algorithm (Lerchs & Grossman, 1965) is used both to pit and to pushback 
(mining sequences) design (Songolo, 2010). 
 
 



Monitoring’2025  

 

 

 
XVIII International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
14–17 April 2025, Kyiv, Ukraine 

 

Open Pit Shell Analysis by Periods (Pushback Design) 
 
For the analysis by periods, Micromine Beyond Open Pit Optimizer offers three different sequence 
options (mining scenarios), such as ‘best case’, ‘worst case’ and ‘specified case’ (or ‘constant lag’). 
Sequence options use customizable pushback parameters and nested pit shells.  
 
The Best Case is a mining scenario where each pit shell is mined one after the other and ore is mined 
together with the waste from the shell (Figure 1). High-value ore is extracted at the early stages , which 
maximizes cash flows. Big open pits are optimal for this scenario.  
 
The Worst Case scenario is to mine bench by bench, ignoring the pit shells (Figure 1). This scenario 
leads to the prestripping of whole deposit, delaying ore extraction and reducing cash flows. Commonly 
used for small open pits.  
 
The Specified Case (or Constant Lag Case) allows to set the number of panels to be mined within each 
bench moving on to mining the next bench (Figure 1). The Constant Lag Case is an average option 
between the worst and best cases. 
 

 

Figure 1 Mining scenarios.  
 
Specific parameters are used for period-by-period analysis and can be further shown in LOMP charts: 
 

1. Total Tonnage and Volume of Ore or Waste. 
2. Content of each element. 
3. Stripping Ratio shows how much waste (overburden) is mined per unit of ore.  
4. Mass of commercial element. 
5. The cost of mining. 
6. Cashflow – a set of distributed in time cash inflows and outflows. 
7. NPV – Net Present Value – the sum of the present values (PV) of the incoming and outgoing 

payments (expenses and income). 
8. Revenue generated by all valuable elements. 
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The optimiser uses the specified set of parameters for the mining periods in accordance with the selected 
scenario. The optimizer proposes a mining sequence and pushback design based on nested pit shells 
and pushback parameters (Figure 2). 
 
 

  

 

Figure 2 Recommended mining sequence (constant lag scenario).  
 
Results and Conclusions 
 
The optimisation results by period can be represented by a chart, known as a Life of Mine Plan (LOMP), 
which is lifetime strategic plan of mining. The Figure 3 shows examples of LOMPs that include reserves 
and average grades of gold and silver, and NPV per year. Other analysed parameters can also be added 
to the LOMP chart.  
 

 

Figure 3 LOMP Charts. 
 
Life of Mine Plan is a crucial document that helps mining companies effectively manage their resources, 
finances, and operations of LOM. It is key for ensuring profitability, minimizing risks, complying with 
regulations, and maintaining long-term financial sustainability. LOMP is important for understanding 
the main trends in the company’s further development. It can be considered as a preliminary long-term 
mining plan and serve as a basis for medium-term and short-term (operational) plans. 
This research shows that a LOM plan can be based not only on direct economic calculations, but on 
mineral resource optimization algorithms that are widely used in the mining industry to determine 
optimal pit outlines and strategic mining planning. 
 
 



Monitoring’2025  

 

 

 
XVIII International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
14–17 April 2025, Kyiv, Ukraine 

 

References 
 
Altinpinar, M. A (2021). Quick Guide to Developing a Mine Plan Predictive Geometallurgy and 

Geostatistics Lab, Queen’s University Annual Report, Paper 2021-06, 61–78. 
https://geomet.engineering.queensu.ca/wp-content/uploads/2021-06-Mehmet-Altinpinar-A-
Quick-Guide-to-Developing-a-Mine-Plan.pdf  

 
Anisimov, O., Bariatska, N., & Cherniaiev, O. (2023, November 8-10). Strategic planning of open pit 

mining operations using the Micromine Beyond Optimiser. V International Conference “Essays 
of Mining Science and Practice” Dnipro, Ukraine. DOI: 10.1088/1755-1315/1348/1/012005 

 
Bariatska, N. (2023, November 9-12). Reserve Estimation During (Pre)Feasibility Study of Mineral 

Projects Using Micromine Pit and Stope Optimizers. Conference Proceedings, 17th International 
Conference Monitoring of Geological Processes and Ecological Condition of the Environment, 
2023, 1–5. DOI: https://doi.org/10.3997/2214-4609.2023520060   

 
Breed M. F. & Heerden D. (2016) Post-pit optimization strategic alignment The Journal of the Southern 

African Institute of Mining and Metallurgy, 166, 109–114 DOI:10.17159/2411-
9717/2016/v116n2a1 

Lerchs, H. & Grossman, F. (1965). Optimum Design of Open-Pit Mines. Transaction, CIM. LXVIII, 
47–54. 

 
Mousavi Nogholi, A. A. (2015). Optimisation of Open Pit Mine Block Sequencing. Submitted in 

fulfilment of the requirements for the degree of Doctor of Philosophy. Corpus ID: 109318886 
 
Otto, T.J. & Musingwini, C. (2019). A spatial mine-to-plan compliance approach to improve alignment 

of shortand long-term mine planning at open pit mines. The Journal of the Southern African 
Institute of Mining and Metallurgy, 119, 253–259. http://dx.doi.org/10.17159/2411-
9717/2019/v119n3a4  

 
Songolo, M. (2010). Pushback Design using Genetic Algorithms. A thesis for the award of the degree 

of Master of Engineering Science in Mining of Curtin University. DOI: 10.13140/2.1.4065.6169  

https://geomet.engineering.queensu.ca/wp-content/uploads/2021-06-Mehmet-Altinpinar-A-Quick-Guide-to-Developing-a-Mine-Plan.pdf
https://geomet.engineering.queensu.ca/wp-content/uploads/2021-06-Mehmet-Altinpinar-A-Quick-Guide-to-Developing-a-Mine-Plan.pdf
http://dx.doi.org/10.1088/1755-1315/1348/1/012005
https://doi.org/10.3997/2214-4609.2023520060
http://dx.doi.org/10.17159/2411-9717/2016/v116n2a1
http://dx.doi.org/10.17159/2411-9717/2016/v116n2a1
http://dx.doi.org/10.17159/2411-9717/2019/v119n3a4
http://dx.doi.org/10.17159/2411-9717/2019/v119n3a4

	Introduction
	In the highly technical and fast-evolving mining industry, life-of-mine planning is a critical process that ensures the economic viability over the entire life of a mining project. With Life of Mine, a company can predict potential operational and fin...
	Life of mine (LOM) determines the number of years of ore mining and processing based on various input conditions, including geological, mining, economic, environmental, business, etc. A Life of Mine Plan (LOMP) can be generally defined as mineral reso...
	● Life of Mine Plan,
	● Long-Term Plan based on Life of Mine Plan,
	● Short-Term Plan based on Long-Term Plan.
	Pit-by-Pit Analysis by Lerch-Grossman algorithm
	A key stage prior to Life of Mine planning is Pit-by-Pit Analysis, focused on open pit optimisation and the generation of nested shells based on Revenue factor (Anisimov & Bariatska, 2023, Breed & Heerden, 2016 and others). Lerchs and Grossman algorit...
	The Lehrch-Grossman algorithm uses the value of block, which is the total sales income excluding all expenses. Ore blocks have a positive value. Waste blocks have a negative value, consisting of mining and transportation expenses. Including a block wi...
	Parameters of optimisation include four main groups.
	1. Geological and Mining Parameters include Mineral Elements, Types of Mineralisation, Recourse Block Model, Density, Types of Rocks, Mining Losses or Recovery and Dilution,  Enrichment  Losses or Recovery and Dilution, Cost of Rehabilitation, Adjustm...
	2. Engineering and Technical (Design) Parameters include Expenses for Mining, Slope Parameters, Method of Optimisation, Areas of Exclusion, Staging with Adjustment Coefficient of Revenue;
	3. Enrichment Parameters include Enrichment  Recovery, Basic and Additional Cost of Enrichment, G&A (General and administration) expenses;
	4. Sales Parameters include Price and Expenses for Selling per Valuable Component or Element.
	The Lehrch-Grossman algorithm (Lerchs & Grossman, 1965) is used both to pit and to pushback (mining sequences) design (Songolo, 2010).
	Open Pit Shell Analysis by Periods (Pushback Design)
	For the analysis by periods, Micromine Beyond Open Pit Optimizer offers three different sequence options (mining scenarios), such as ‘best case’, ‘worst case’ and ‘specified case’ (or ‘constant lag’). Sequence options use customizable pushback paramet...
	The Best Case is a mining scenario where each pit shell is mined one after the other and ore is mined together with the waste from the shell (Figure 1). High-value ore is extracted at the early stages , which maximizes cash flows. Big open pits are op...
	The Worst Case scenario is to mine bench by bench, ignoring the pit shells (Figure 1). This scenario leads to the prestripping of whole deposit, delaying ore extraction and reducing cash flows. Commonly used for small open pits.
	The Specified Case (or Constant Lag Case) allows to set the number of panels to be mined within each bench moving on to mining the next bench (Figure 1). The Constant Lag Case is an average option between the worst and best cases.
	Figure 1 Mining scenarios.
	Specific parameters are used for period-by-period analysis and can be further shown in LOMP charts:
	1. Total Tonnage and Volume of Ore or Waste.
	2. Content of each element.
	3. Stripping Ratio shows how much waste (overburden) is mined per unit of ore.
	4. Mass of commercial element.
	5. The cost of mining.
	6. Cashflow – a set of distributed in time cash inflows and outflows.
	7. NPV – Net Present Value – the sum of the present values (PV) of the incoming and outgoing payments (expenses and income).
	8. Revenue generated by all valuable elements.
	The optimiser uses the specified set of parameters for the mining periods in accordance with the selected scenario. The optimizer proposes a mining sequence and pushback design based on nested pit shells and pushback parameters (Figure 2).
	Figure 2 Recommended mining sequence (constant lag scenario).
	Results and Conclusions
	The optimisation results by period can be represented by a chart, known as a Life of Mine Plan (LOMP), which is lifetime strategic plan of mining. The Figure 3 shows examples of LOMPs that include reserves and average grades of gold and silver, and NP...
	Figure 3 LOMP Charts.
	Life of Mine Plan is a crucial document that helps mining companies effectively manage their resources, finances, and operations of LOM. It is key for ensuring profitability, minimizing risks, complying with regulations, and maintaining long-term fina...
	This research shows that a LOM plan can be based not only on direct economic calculations, but on mineral resource optimization algorithms that are widely used in the mining industry to determine optimal pit outlines and strategic mining planning.
	References
	Altinpinar, M. A (2021). Quick Guide to Developing a Mine Plan Predictive Geometallurgy and Geostatistics Lab, Queen’s University Annual Report, Paper 2021-06, 61–78. https://geomet.engineering.queensu.ca/wp-content/uploads/2021-06-Mehmet-Altinpinar-A...
	Anisimov, O., Bariatska, N., & Cherniaiev, O. (2023, November 8-10). Strategic planning of open pit mining operations using the Micromine Beyond Optimiser. V International Conference “Essays of Mining Science and Practice” Dnipro, Ukraine. DOI: 10.108...
	Bariatska, N. (2023, November 9-12). Reserve Estimation During (Pre)Feasibility Study of Mineral Projects Using Micromine Pit and Stope Optimizers. Conference Proceedings, 17th International Conference Monitoring of Geological Processes and Ecological...
	Breed M. F. & Heerden D. (2016) Post-pit optimization strategic alignment The Journal of the Southern African Institute of Mining and Metallurgy, 166, 109–114 DOI:10.17159/2411-9717/2016/v116n2a1
	Lerchs, H. & Grossman, F. (1965). Optimum Design of Open-Pit Mines. Transaction, CIM. LXVIII, 47–54.
	Mousavi Nogholi, A. A. (2015). Optimisation of Open Pit Mine Block Sequencing. Submitted in fulfilment of the requirements for the degree of Doctor of Philosophy. Corpus ID: 109318886
	Otto, T.J. & Musingwini, C. (2019). A spatial mine-to-plan compliance approach to improve alignment of shortand long-term mine planning at open pit mines. The Journal of the Southern African Institute of Mining and Metallurgy, 119, 253–259. http://dx....
	Songolo, M. (2010). Pushback Design using Genetic Algorithms. A thesis for the award of the degree of Master of Engineering Science in Mining of Curtin University. DOI: 10.13140/2.1.4065.6169


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



