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Introduction

• Overview
▫ Table 1 of the JORC code
▫ Measured, indicated and inferred resources 
▫ Transparency and auditability
▫ Preston Sanders equation
▫ Reconciliation/s process/s and modelling techniques 

• A overview of the methodology used in Australian coal mines with 
respect to JORC

• Daniel Saunders has 12 years reporting and is a member of the 
AusIMM







Sampling Techniques



Sampling Techniques

• Sample size for pretreatment

• Crushed datasets

• Working section vs ply

• Regressions



Seam A & B raw ASH sampled in working section 
and ply = 5-20% variance across lease



Product ash for our reserve reporting 

Seam A Seam B



Lemington

Correlating washability 
datasets – working 
section vs ply



Table 1
Section 1 Sampling Techniques and Data

















Section 2 Reporting of Exploration Results













Section 3 Estimation and Reporting of Coal Resource 
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DEVELOPMENT OF IN SITU DENSITY EQUATION

• The following stages are involved in deriving an in situ density equation for a given resource:

1. Following analysis, the laboratory raw ash data is converted from the as analysed air-dried moisture
to the assumed in situ moisture basis (eg 6%)

2. The laboratory relative density is converted from air-dried to the assumed in situ moisture basis
utilising the Preston Sanders Equation, as defined below:

RD(in situ) = RD(ad) *(100-IM(ad)) / [100+RD (ad)*(IM(ins) – IM (ad)) – IM (ins)]

Where: RD (in situ) = In situ density

RD (ad) = Air Dried Relative Density

IM (ins) = In situ Moisture Level

IM (ad) = Air Dried Moisture

3. These two datasets are then regressed to develop the ash/in situ density relationship.

A&B MYLEC Pty Ltd
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IN SITU DENSITY RELATIONSHIP

In Situ Density = 0.00013 x Ash %2 + 0.00196 x Ash % + 1.34180 [R2 = 0.98712]
Where Ash % is at 6% moisture basis

y = 0.00013x2 + 0.00196x + 1.34180
R² = 0.98712
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OTHER STANDARD COAL QUALITY RELATIONSHIPS

• Ash (%ad) vs ARD

• ARD vs Ash (%ad)

• Ash (%db) Vs. Calorific Value (MJ/kg, db)

• Vol vs fax Mf (max Fluidity)

A&B MYLEC Pty Ltd
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ASH (%db) Vs. CV (MJ/kg, db)

CV MJ/kg (db) = 0.00009 x Ash % (db)2 – 0.38495 x Ash% (db) + 34.75580 [R2 = 0.99492]
Where Ash % is at a Dry Moisture Basis

y = 0.00009x2 - 0.38495x + 34.75580
R² = 0.99492
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Considerations when using Block Models for Resources





Daniels Methodology for JORC Reporting





Process
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• Latest void/face position 
cut into topography

• Lease depths built into 
triangulation

• Solids of polygons created 
at 100m increments

• Solids used to report insitu
tonnes by limiting 
voids/topo to lease depth



• Latest void/face position cut into topography
• Lease depths built into triangulation
• Solids of polygons created at 100m increments
• Solids used to report insitu tonnes by limiting voids/topo to lease depth



Process
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• Latest void/face position 
cut into topography

• Lease depths built into 
triangulation

• Solids of polygons created 
at 100m increments

• Solids used to report insitu
tonnes by limiting 
voids/topo to lease depth



Lemington

Determine Resource 
Confidence



Process
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• Latest void/face position cut into 
topography

• Lease depths built into triangulation
• Solids of polygons created at 100m 

increments
• Solids used to report insitu tonnes 

by limiting voids/topo to lease depth



• Latest void/face position cut into topography
• Lease depths built into triangulation
• Solids of polygons created at 100m increments
• Solids used to report insitu tonnes by limiting voids/topo to lease depth



Solid triangulations cut by 100m intervals (0-100m, 100m-200m, 200m-300m, 300m-
deep) by translating original topography in 100m increments (all relative to original RL)





Advance reserve editor used on HARP Model to cut resource by solids limited by void 
model and bottom of lease surface (bottom depth of all leases merged into one 
triangulation)





Normalise dataset to desired moisture basis



Changing SE to Calorific Value



Normalising CV to 6% moisture



Remember we round to the nearest million



Reconciliation 

• If model has new boreholes added
▫ We must reconcile changes

▫ i.e. run the previous resources polygons over both models
 Quantify the variance and why it is so

▫ Create new resource polygons
 Run the new polygons over both models to quantify new changes
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Comparison checks with previous model
New LOM pitshell
Compare old to new 
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Comparison checks with previous model and yearly truck count 
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Coal Quality and Transparency of Assumptions

• Edits include: 
- Density at a 6% moisture applied to volumes  
- SE and Ash in model reported at 2.5%
- SE converted CV using 238.8 factor
- CV and Ash converted from 2.5% to 6% using Preston Sanders Equation
- Average CV and Ash applied to plies that do not contain proximate data
- CV at 6% and Ash at 6% multiplied by mass to be used for weighted averages
- Tonnes/1,000,000  - two significant figures for use in tables
- Vlookups entered for seam, seam group and LOM status
- IF statements and text to columns used to determine coal and resource polygons
- ALL CHECKS CAN BE DONE WHEN COMPARING RAW DATA TO EDITED DATA 



Pivot tables created and used to determine weighted averages for Inside LOM, Outside 
LOM and Totals for both inside and outside. These tables are then used for 
“Declaration and Reconciliation”



Final output



Questions and details

• Daniel Saunders

• daniel.saunders@coal-mine-solutions.com

• +61 473 360 791

• A&B Mylec for coal quality slides within this presentation – Preston 
Sanders etc.

mailto:daniel.saunders@coal-mine-solutions.com

