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▸ Florida
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▸ Alaska
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▸ Arkansas
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Outline
▪ Mineral Resources / Market Review

▪ Coal
▪ Aggregate

▪ Mineral Valuation
▪ Reserves
▪ Production
▪ Prices / Costs / Royalty
▪ Discount Rate

▪ Natural Gas
▪ Condemnation Case Study



Minerals to be Valued
What is a mineral?

▪ Coal: Anthracite / Bituminous / Lignite / Coal Refuse
▪ Aggregates:  Sand and Gravel / Crushed Stone

▪ Limestone, Granite
▪ Dimension Stone (Granite, Limestone, Slate)
▪ Iron Ore
▪ Industrial / Specialty Minerals

▪ Magnesite / Trona / Phosphate / Zircon / Titanium 
/Gypsum / Talc

▪ Metals
▪ Gold, Silver, Copper, Platinum

▪ Hydrocarbons: Natural Gas / Oil / NG Liquids



Coal



Coal Mining in Pennsylvania



Coal Market



Pennsylvania Deep Mine



Battery Powered Mine Car



Belt from Deep Mine



Box Cut / Highwall Miner



Coal Seam



Coal Cleaning Plant



Coal Cleaning Plant and Shop



Coal Loading on Train



Coal Waste



Coal Waste



Surface Coal Mining
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Production – Surface Mines
TotalCompany
368,987Heritage Coal & Natural Resources LLC
348,082RES Coal LLC
214,185J & J Svonavec Excav Inc
159,362Allegheny Mineral Corp
147,964Wilson Creek Energy LLC
115,174Coal Loaders Inc
104,712River Hill Coal Co Inc
104,346Laurel Sand & Stone Inc
66,423Junior Coal Contr Inc
47,162Rosebud Mining Co
46,233Fisher Mining Company
33,671Mountaineer Mining Corp
30,800Stitt Coal Co Inc
22,004Ben Hal Mining Inc
21,915T & B Excav Inc
19,279PBS Coals Inc
9,070Gary Gioia Coal Co
7,480Glen Gery Corp
6,113Corey L Shawver dba Hilltop Coal Co
4,725Seneca Ldfl Inc
4,249Fieg Bros
4,097Valhalla Mining Co LLC
3,927Charles L Swenglish & Sons Coal Co Inc
3,358Hardrock Coal Co
3,102Neiswonger Const Inc
2,599Swisher Contr Inc
1,468Beilchick Bros
1,404King Coal Sales Inc
1,326IA Const Corp

655Derry Stone & Lime Company Inc
500Philip Reese Coal Co Inc
419Alverda Enterprises Inc
271AW Long Coal Co

1,905,062Grand Total

TotalCounty
823,977Somerset
422,569Clearfield
136,006Centre
133,753Armstrong
104,346Cambria
80,995Huntingdon
61,134Butler
46,233Lycoming
30,311Westmoreland
29,939Fayette
22,004Mercer
11,908Clarion
1,887Indiana

1,905,062Grand Total

TotalCounty
1,471,361Luzerne
1,317,819Schuylkill

803,317Carbon
312,454Northumberland
264,701Lackawanna
94,183Columbia

4,263,835Total



Production – Deep Mines (2023)
SeamProductionSite NameCompanyCounty
Upper Freeport394,976Parkwood MineRosebud Mining CoArmstrong
Upper Freeport423,047Madison MineRosebud Mining CoCambria
Upper Freeport503,157Cresson MineRosebud Mining CoCambria
Upper Freeport1,420Cherry Tree MineRosebud Mining CoClearfield

Lower Kittanning155,021Penfield MineRosebud Mining CoClearfield
Upper Kittanning131,950Harmony MineRosebud Mining CoClearfield

Pittsburgh11,163,524Bailey Deep MineConsol PA Coal Co LLCGreene
Pittsburgh8,660,839Enlow Fork MineConsol PA Coal Co LLCGreene
Pittsburgh6,237,282Harvey MineConsol PA Coal Co LLCGreene
Pittsburgh5,934,113Cumberland MineIron Cumberland LLCGreene

Upper Freeport224,934Dutch Run MineRosebud Mining CoIndiana
Lower Kittanning174,879Lowry Deep MineRosebud Mining CoIndiana
Lower Kittanning611,254Brush Valley MineRosebud Mining CoIndiana
Lower Kittanning416,706Barrett Deep MineRosebud Mining CoIndiana
Upper Kittanning126,999Knob Creek MineRosebud Mining CoIndiana
Lower Kittanning151,222Heilwood MineRosebud Mining CoIndiana
Lower Kittanning1,376Coral Graceton MineRosebud Mining CoIndiana

UFP, UKT593,366Crooked Creek MineRosebud Mining CoIndiana
UFP, UKT0Fulton Run MineRosebud Mining CoIndiana

Lower Kittanning163,034Kocjancic MineRosebud Mining CoJefferson
Lower Freeport0Cass No 1 MineLCT Energy LPSomerset

Lower Kittanning170,378Maple Springs MineLCT Energy LPSomerset
Upper Kittanning0Quecreek No 1Quecreek Mining IncSomerset
Upper Kittanning290,538Mine 78Rosebud Mining CoSomerset

Lower Freeport128,739Horning Deep MineRoxcoal IncSomerset
Middle Kittanning284,204Acosta Deep MineWilson Creek Energy LLCSomerset

Upper Freeport0Kingston West MineC & D Coal Co LLCWestmorland
Lower Kittanning466,189Rustic Ridge #1 MineLCT Energy LPWestmorland
Lykens Valley #40N & L SlopeBear Gap CoalNorthumberland

Buck Mountain2,684Rock Ridge MineB & B Anthracite Coal CoSchuylkill
Lykens Valley #36,488Williamstown #1 MineKimmels Mining IncSchuylkill

Buck Mountain3,1241 Slope MineM & D Anthracite Coal CoSchuylkill
Rough16,782Woods Drift MineRS & W Coal CoSchuylkill

Buck Mtn22,417S & J Coal 2 MineS & J Coal MineSchuylkill



Production – Deep Mines (2023)
TotalCounty

31,995,758Greene

2,300,736Indiana

926,204Cambria

873,859Somerset

466,189Westmorland

394,976Armstrong

288,391Clearfield

163,034Jefferson

51,495Schuylkill

0Northumberland

37,460,642Grand Total

TotalCompany
26,061,645Consol PA Coal Co LLC

5,934,113Iron Cumberland LLC
4,363,879Rosebud Mining Co

636,567LCT Energy LP
284,204Wilson Creek Energy LLC
128,739Roxcoal Inc
22,417S & J Coal Mine
16,782RS & W Coal Co
6,488Kimmels Mining Inc
3,124M & D Anthracite Coal Co
2,684B & B Anthracite Coal Co

0Bear Gap Coal
0C & D Coal Co LLC
0Quecreek Mining Inc

37,460,642Grand Total



Production  (2016‐2023)
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Prices – Steam Coal 



Prices ‐Met





Coal Refuse 



Refuse Reprocessed

▪ Bituminous – 2,312,043
▪ Anthracite – 3,997,063



Power Demand?



PGM



PGM



Data Centers



Aggregates



Sand and Gravel Deposit



Sand and Gravel Dredge



Annville ‐ Limestone





Drill Rig



Loading Hopper to Crush Rock



Granite Quarry



Crushed Rock for Cement



Crushed Rock for Cement



Sand and Gravel Stockpile



Production ‐ County
TotalCountyTotalCounty
1,795,691Monroe108,559,817Grand Total
1,614,514Dauphin8,942,952Lancaster
1,449,213Somerset8,871,051Berks
1,368,435Schuylkill7,238,205Bucks
1,364,919Bradford6,981,925Fayette
1,258,171Susquehanna6,757,724Northampton
1,254,809Lycoming4,752,972Adams
1,160,749Wayne4,568,725Centre
1,154,755Armstrong3,884,020Luzerne
1,089,070Pike3,862,914York
1,048,190Delaware3,635,327Lawrence

967,372Blair3,214,695Montgomery
894,554Montour3,211,670Chester
844,198Northumberland2,774,555Franklin
762,532Bedford2,622,591Butler
736,954Tioga2,602,205Cumberland
695,109Union2,569,528Westmoreland
682,114Mercer2,200,302Huntingdon
545,435Mifflin2,021,154Lehigh
487,414Clinton1,830,478Lebanon



Production ‐ Company
TotalCompanyTotalCompany
971,324St Thomas Dev Inc16,234,032New Enterprise Stone & Lime
953,202Kinsley Const Inc11,219,163Heidelberg Materials NE LLC
936,829Allan Myers Materials PA Inc7,028,177H & K Group Inc
798,631Coolspring Mining Inc5,849,833Pennsy Supply Inc
728,073Derry Stone & Lime Co. 3,917,276Eureka Stone Quarry Inc
674,180Pottsville Materials LLC3,469,821Allegheny Mineral Corp
585,974Wilkes Barre Materials Inc2,925,428Graymont PA Inc
554,895US Silica Co2,859,254Heidelberg Material US Cement
548,227Meckleys Limestone Prod Inc2,750,315Naceville Materials
547,735Cnty Line Quarry Inc2,401,129Vulcan Const Materials LP
538,000Union Quarries Inc2,141,892Glenn O Hawbaker Inc
526,311H & H Materials Inc2,085,171Dyer Quarry Inc
477,198Glacial Sand & Gravel Co2,070,250Martin Stone Quarries Inc
474,253Neiswonger Const Inc2,011,715Laurel Aggregates of Delaware LLC
451,134Allan Myers LP DBA Allan Myers Materials1,910,744Amerikohl Aggregates Inc
441,439Pierson Rheems LLC1,852,876Specialty Granules Inc
427,096Decristo Inc1,842,179Highway Materials Inc
406,784Rocky Licensing Corp1,822,000Glasgow Inc
381,240Dalrymple Gravel & Contr Co Inc1,710,200York Bldg Prod Co Inc
378,779Keystone Lime Co1,624,595Bullskin Stone & Lime LLC
378,643Bluegrass Materials Co LLC1,601,668Compass Quarries Inc 
374,337Hazleton Materials LLC1,294,584Keystone Cement Co
361,424Holcim (US) Inc1,117,764Three Rivers Aggregates LLC
353,990Con Stone Inc1,083,338Rohrer's Quarry Inc
343,207Delaware Quarries Inc979,817Hercules Cement Co LP



Production – Lithology
TotalMineral

64,251,770Limestone
12,320,417Sandstone

8,565,998Sand & Gravel
7,525,703Argillite
4,542,138Diabase
3,141,564Other Metamorphic
2,710,532Shale
1,228,165Clay
1,122,532Bluestone

778,075Granite
711,944Quartzite
497,448Hornfels
451,134Gneiss
274,087Topsoil
174,848Slate
119,470Slag
66,100Sand & Gravel 
51,700Limestone 
16,200Other Sedimentary

8,480Red-Dog (Cinders)
512Dolomite





Geology and Location

▪ Area Population Market
▪ Rock Quality

▪ PennDOT Specifications





> 0 tons (510)



> 500,000 tons (75)



Prices
202320222021202020192018201720162015State
$25.57$23.29$23.52$21.98$21.24$20.45$19.86$19.19$17.79Hawaii
$21.94$19.93$17.26$17.39$16.86$15.90$15.59$15.15$14.27North Carolina
$21.68$19.75$16.58$15.83$15.48$14.53$13.53$13.16$12.10Georgia
$20.36$18.39$17.52$15.59$15.12$15.83$14.92$14.47$14.17Virginia
$19.00$17.28$13.37$12.77$12.44$11.78$11.28$10.97$10.44South Carolina
$17.81$16.32$13.00$12.91$12.52$12.06$11.84$11.50$10.94Tennessee
$17.00$15.54$10.14$10.41$10.10$10.44$7.66$7.43$8.21New Jersey
$16.76$15.24$14.43$12.42$12.01$11.92$11.88$11.54$10.79Florida
$16.57$15.06$12.44$13.07$12.71$12.52$12.41$12.05$11.40Pennsylvania
$16.19$14.80$11.44$13.20$12.84$13.03$12.40$12.02$11.92Massachusetts
$15.68$14.25$12.05$10.64$10.35$10.35$10.41$10.09$9.44Alabama
$14.69$13.36$14.23$13.06$12.70$11.79$12.00$11.63$11.26Nebraska
$14.47$13.18$11.28$11.29$10.96$10.32$9.68$9.40$9.07Texas
$14.36$13.06$7.81$9.75$9.47$9.35$9.13$8.86$8.42New Hampshire
$14.03$12.73$13.84$14.90$14.45$14.58$14.56$14.20$13.76Connecticut
$13.80$12.53$12.81$11.74$11.40$11.30$10.89$10.59$9.83Maryland
$13.31$12.14$12.32$12.45$12.07$11.70$11.44$11.12$10.77New York
$13.12$11.92$11.44$9.18$8.93$8.89$8.32$8.07$7.95California
$12.74$11.60$11.14$11.14$10.82$10.52$10.42$10.15$10.04West Virginia
$12.73$11.58$13.75$13.84$13.38$13.17$13.81$13.44$13.36Washington
$12.71$11.56$9.85$10.04$9.75$10.15$10.03$9.73$9.49Illinois
$12.47$11.35$10.04$10.21$9.93$9.36$9.65$9.36$9.22Vermont
$12.45$11.33$8.29$10.38$10.09$10.06$10.05$9.75$9.73Rhode Island
$12.37$11.25$11.24$9.11$8.83$8.46$8.62$8.35$8.10New Mexico
$12.24$11.13$8.42$8.21$7.95$7.23$6.82$6.62$6.54Oregon
$12.16$11.00$13.28$12.94$12.60$12.62$11.76$11.41$11.40Minnesota
$11.93$10.86$8.32$8.56$8.34$7.88$7.90$7.72$8.45Nevada
$11.91$10.84$9.16$9.11$8.85$8.77$8.86$8.61$8.45Kentucky
$11.69$10.61$10.64$8.51$8.28$8.76$9.07$8.81$8.39Arizona
$11.49$10.43$11.45$10.77$10.44$10.40$9.19$8.90$8.12Ohio



Mineral Valuation



Why Appraise Mineral Properties?

▪ Investment and Operating Decisions
▪ Financing
▪ Tax planning
▪ Sale or Acquisition of Operating Companies or Reserves
▪ Reports to Federal Agencies (Securities Exchange Commission)
▪ Condemnation
▪ Income, Severance, and Ad‐valorem taxation



Mineral Value

▪ After processing unit value of a commodity:
Price per processed and delivered ton of coal
Price of delivered gasoline
Price of a diamond ring

▪ FOB Price at the mine site
▪ In‐place value in the ground
▪ Speculative value for future development

▪ Permitted or not?  

What is Mineral Value? 

A Mineral Property only has value as it relates to its 
ability to produce future income 



Categories of Mineral Property Value
▪ Active Extractive Operations

Mines
Quarries
Wells

▪ Reserve
Properties included in active operational control
Properties which are situated for future extraction

▪ Resources 
Properties which may contain future reserves



Minerals are Just Like....
Active Mine ➨ Commercial real estate 

➨ Industrial property
➨ New home construction in 

subdivision

Permitting Process ➨Undeveloped parcel in a    
growing industrial or commercial area

➨Approved subdivision

Reserve  ➨ Undeveloped parcel which may 
have future developmental possibilities; planned 
subdivision



Highest and Best Use
▪ Possible:

▪ Does the asset exist, is there a sufficient quantity of the appropriate quality of  resource, and is it 
technically possible to use it?

▪ Legal:
▪ Is it legal or permissible to exploit the asset?

▪ Feasible:
▪ Can the asset be utilized or exploited in a realistic manner?  Is there appropriate access (in mineral 
properties, this may include rights to mine, rights of ingress and egress, wheelage rights, air shaft, and 
water control rights)?

▪ Economic:
▪ Can the resource be exploited in such a way as to return a positive economic return on the 
investment necessary to exploit the resource?  Is there a potential profit in the present or foreseeable 
market place?

Just like any other property



Market
▪ Reliability of Supplier (Supply)
▪ Reliability Demand by Purchaser
▪ Quantity of Reserve
▪ Quality of Reserve
▪ Production Cost vs. Market Price
▪ Transport Cost
▪ Delivered Price



Market Prices
▪Contract

▪Specific needs of supplier and purchaser
▪May include other factors

▪Spot
▪Open market bidding

▪Sources of Information
▪Industry Publications
▪Coal Outlook
▪Public Utility Commissions
▪Energy Information Agency (US DOE)
▪UGSS
▪Commodity Surveys
▪SEC Documents



Ownership

▪ Fee Ownership ‐ complete mineral and surface rights

▪ Surface Lease ‐ control by lease of surface rights

▪ Mineral Lease ‐ control by lease of mineral rights

▪ Surface Only ‐ ownership of surface rights

▪ Mineral Only ‐ ownership of mineral rights

▪ Adverse ‐ properties not owned or leased

Ownership Defines Use and Availability



Specific Legal Valuation Requirements
In addition to the prices paid in sales of similar lands, due regard must be given to 
the physical features of the property to be valued.  The formation of the coal strata 
should be taken into account as well as:
• number of veins
• depth
• thickness
• pitch
• basins
• proximity to outcrop
• character of the separating rock formation
• quality of the coal
• gaseous or nongaseous nature
• kind of overlying surface
• availability of the coal
• difficulty in mining it
• probable quantity of the merchantable coal in the ground with allowance for loss in mining
• demand for the product
• all elements which a prudent purchaser would take into consideration



Factors to be Investigated

▪ Resource / Reserves
▪ Quality and Processing
▪ Environmental Considerations
▪ Current Operations
▪Mining Plans
▪ Production Costs
▪Markets and Transportation
▪ Valuation Techniques



Resources / Reserves

▪Resources
▸Naturally occurring concentration or deposit
▸Economic extraction is potentially feasible

▪Reserves
▸Only potentially recoverable mineral
▸Economic exploitation probable
▸Classified as:
– Inferred
– Indicated
– Measured

▪Active
▸Current extraction occurring in definable deposit



Reserves



Reserve Classifications

▪ IRS

▸Proven Reserves

▸Probable Reserves

▸Possible Reserves

▸Property

– Recoverable Reserves

▪Geophysical

▸Proven Reserves

▸Probable Reserves

▸Possible Reserves

▸Speculative Reserves



Reserve Classification (SEC)
Proven Reserves (Hydrocarbons)

▪ "Reasonably Certain" to be producible: 
▸Current technology
▸Current prices
▸Current commercial terms
▸Current government consent 

– P90, having a 90% certainty of being produced.
– Proven reserves are usually applied to:

– producing wells 
– single offset wells from the actively producing well



Reserve Classification (SEC)
Probable Reserves

• "Reasonably Probable" of being produced:

current or likely technology
current prices
current commercial terms
government consent:

– P50., having a 50% certainty of being produced.



Reserve Classification (SEC)
• Possible Reserves:

"having a chance of being developed”
under favorable circumstances (3P):

– P10., having a 10% certainty of being produced.
– Possible Reserves are generally applied to single well offsets from 
Probable Reserves as long as the offset follow known production 
trends.

• Speculative (Prospective) Reserves
less than a 10% probability that reserves will be 

discovered and developed. 



Well Spacing



Well Spacing / Offset 
Interpretation: 



Well Spacing / Offset Interpolation



Reserves

▪ Geology
▸ Thickness and consistency of deposit
▸Overlying strata (roof or overburden)
▸Geologic disturbances or anomalies

▪ Topography
▪ Surface features
▸ Flood plains
▸Drainage areas
▸Aquifers

The ore body defines the future use of the deposit



Surface Mine Reserves
▪ Overburden ratio (stripping ratio)

▪ Volume of overlying material which must be removed to extract a ton of 
coal (cu ft / ton

▪ Difficulty in removing overburden
▪ Hard rock
▪ Difficult access
▪ Water
▪ Disposal problems
▪ Dilution Contamination of ore with overburden during the mining process

▪ Multiple Seam Mining (e.g. Mountain Top Removal)
▪ Improving ratio
▪ Able to retrieve otherwise “non‐economic” seams



Deep Mine Reserves
▪ Roof Rock
▸ Types of control measures required
▸ Control not possible

▪ Floor Rock
▸Mining equipment moves freely
▸ Condition pose problems to movement

▪ Water
▸ Seam above drainage can be mined with water controls
▸ Seam below drainage requiring significant water control and treatment
▸ Seam can not be mined without significant water drainage problems



Reserves: Data Sources

▪ Geologic maps and Data
USGS
State Geologic Survey

▪ Topographic Maps
▪ Permit Data

DEP/DNR Offices
Courthouse records

▪ Public Reports
▪ Confidential Mining Company Maps and Reports



Ownership Data Sources

▪ Deeds – may or may not show considerations
▪ Leases – may or may not show royalty amounts
▪ Memoranda – never shows any $$$
▪ Permit files – will provide details
▪ SEC files – will provide details
▪ Assessment files – ???



Market / Quality

▪ Market Identification
What market will the commodity serve?

▪ Price Estimation
What price will the commodity fetch?

▪ Absorption
How much can be sold annually?

▪ Production Costs
What is the cost to produce (process)?



Quality and Processing

▪ Ash %
▪ Moisture %
▪ Heating Value – Btu per pound
▪ Sulfur %
▪ Volatile Matter
▪ Friability
▪ Grindability
▪ Fixed Carbon

Coal



Quality and Processing

▪ Absorption
▪ Hardness/Integrity
▪ Color
▪ PH
▪ Fracture
▪ Skid resistance

Aggregate: Crushed Stone, Sand Gravel



Environmental Considerations

▪ Air Pollution
▪ Water Pollution
▪ Noise and Vibration
▪ Waste Disposal
▪ Physical Appearance
▪ Subsidence
▪ Reclamation



Environmental Controls
▪ Mine Drainage 
▪ Mining

▪ Surface Mine
▪ Underground Mine
▪ Auger Mine

▪ Pollution
▪ NPDES

▪ Safety
▪ MSHA

▪ Specific Mining Modules
▪ Subsidence
▪ Coal Waste Disposal
▪ Blasting
▪ Sedimentation and Erosion

Permits required



Current Operations

▪ Identify likely market
▪ Furnish insight into operational characteristics
▪ Provide information concerning resources
▪ Contribute information concerning location and transportation
▪ Provide comparative basis for estimating:
▸Absorption / production rates
▸ Royalty and discount rates
▸ Valuation
– per acre
– per unit
– per operation

A key to assessing the future



Current Operations

▪ DEP records:
▸Regulatory Files:
▸Inspection reports
▸Permit Files
▸Annual Production reports
▸Environmental Information:
▸Geologic Studies
▸Annual reports 

▪ Industry sources:
▪ Platts Coal Outlook
▪ Aggregates Manager
▪ Operator Records

Information Sources



Mining Plans
▪ Pre Mine Development
▪ Mine Life
▪ Annual Production
▪ Equipment
▪ Capital Costs
▪ Production Costs
▪ Reclamation Procedures

Filed with the state prior to start‐up, and periodically during 
operation





Production Costs

▪ Labor Costs
▪ Supplies and Materials
▪ SG&A
▪ Power
▪ Royalties
▪ EBITDA
▪ Property Taxes
▪ Income Taxes
▪ Depreciation
▪ Penalties and Fines



Transportation

▪ Transport is a significant cost
▪ Transport costs can preclude economic viability of a deposit
▪ The higher the unit value the longer the transport distance:
▸Gold and Oil is transported world wide
▸Crushed stone is transported 30 ± miles

▪ Transport cost relate to methods
▸Conveyor               – $0.07 to 0.13 ± per ton mile
▸Barge                     – $0.09 to 0.20 ± per ton mile
▸Rail                        – $0.12 to 0.25 ± per ton mile
▸Truck                     – $0.17 to 0.30 ± per ton mile



Mineral Property Development



Valuation Methods

▪ Comparative Sales
▪ Royalty Analysis
▪ Operational Analysis (Residual)
▪ Mass Appraisal

Valuing the Property, not the Business



Comparative Sales

▪Advantages
Government agencies generally prefer
Direct comparison easiest to present

▪Disadvantages
Almost never any real comparable properties – particularly active 

mines or active reserves
Sufficient data may not be available
While some properties resemble others in some aspects, they 

may be extremely dissimilar in other aspects

Pros and cons



Operational Analysis

▪ Develop Discounted Cash Flow for the Operation
▪ Mine Life
▪ Annual Production
▪ Cash Flow
▪ Depreciation
▪ Gross Profit before Income tax
▪ Federal Taxes
▪ Net Income after Tax
▪ Capital Expenditures
▪ Sales per Year
▪ Sales Revenue



Operational Analysis

▪ Advantages
Method used by most companies
Generally considered the preferred method of valuation

▪ Disadvantages
Requires significant information
– Confidential company data
– Many business assumptions

Time Consuming
Subject to considerable interpretation

Pros and Cons



Royalty Analysis

▪ Develop Discounted Cash Flow to Royalty Interest
▪ OR Proxy for Separate Mineral Ownership

▪ Seams (deposit)
▪ Lease Terms
▪ Selling Prices
▪ Royalty Payments

Advance Minimum Royalty
Production Royalty

▪ Monthly Production Reports/Estimates
▪ AS OF THE DATE OF VALUATION

Modified Operational Analysis



Royalty Analysis

▪ Advantages
▪ Approximates the in‐place value of the resource (represents what a willing
buyer pays a willing seller)
▪ Market driven
▪ Comparisons easier
▪ Relatively easy to compute
▪ Based on common economic and appraisal principles
▪ Focuses on resource in‐place, not the business

▪ Disadvantages
▪ Not as property specific as operational analysis
▪ Requires access to lease royalty comparisons

Advantages and Disadvantages



Basic Valuation Principles

▪ Dollar today is worth more than a dollar tomorrow
▪ Principle of substitution appropriate (willing seller / willing buyer)
▪ Production will approximate optimal market absorption rate



Discount Rate Procedures (Build‐Up)
▪ In order to dampen the effects of market spikes, all measures are based on  3‐
year forward weighted averaging.  
▪ Ratio of equity to finance is based on industry surveys.  
▪ The safe rate is based on the 20 year T‐bill
▪ Equity risk is based on the Ibbotson survey for each year.  
▪ The size premia is based on averaging the micro and sub‐micro cap.  
▪ The industry adjustment is based on the Ibbotson calculation based on an  
examination of industry‐specific betas.
▪ The tax rate is based on the Ibbotson data set for actual taxes paid over a  5‐year 
period.
▪ The finance rate is based on the information contained in the ACLI quarterly  
publication concerning relatively high risk industrial loans with long terms:  10‐20 
years.  



Build‐Up



Discount Rate by Industry
▪ Business Valuation Resources 

▪ https://www.bvresources.com/
▪ Subscription Service

▪ Aswath Damodaran
▪ https://pages.stern.nyu.edu/~adamodar/
▪ Public ‐ Excel



Discounted Royalty Payments



Basic Valuation Parameters
1,500Acres

6Thickness (ft)
1,800Tons per Acre Foot

16,200,000Total Tons
70%Overall Recovery

11,340,000Recoverable Tons
1,000,000Production

11.34Mine Life
$50.00Coal Price
5.00%Royalty Rate
$2.50Royalty $/ton
$2.50Admin
$5.00Selling Expenses

$30.00Operating Costs
40.00Total Costs ($/ton)

$125,000,000Startup
$70,000,000Closure

12.00%Discount Rate Op
6.00%Discount Rate Roy



Operating Proforma

PV RoyaltyRoyaltyPV OPNetCostsGrossProductionOp ExYear
$2,428,210$2,500,000-$2,362,280-$2,500,000$40,000,000$50,000,0001,000,000$12,500,0001
$2,290,770$2,500,000$8,436,710$10,000,000$40,000,000$50,000,0001,000,0002
$2,161,100$2,500,000$6,026,220$8,000,000$40,000,000$50,000,0001,000,000$2,000,0003
$2,038,780$2,500,000$6,725,690$10,000,000$40,000,000$50,000,0001,000,0004
$1,923,370$2,500,000$6,005,080$10,000,000$40,000,000$50,000,0001,000,0005
$1,814,500$2,500,000$5,361,680$10,000,000$40,000,000$50,000,0001,000,0006
$1,711,800$2,500,000$4,787,210$10,000,000$40,000,000$50,000,0001,000,0007
$1,614,900$2,500,000$2,137,150$5,000,000$40,000,000$50,000,0001,000,000$5,000,0008
$1,523,490$2,500,000$3,816,340$10,000,000$40,000,000$50,000,0001,000,0009
$1,437,260$2,500,000$3,407,440$10,000,000$40,000,000$50,000,0001,000,00010
$1,355,900$2,500,000$3,042,360$10,000,000$40,000,000$50,000,0001,000,00011

$434,910$850,000-$977,900-$3,600,000$13,600,000$17,000,000340,000$7,000,00012
$20,734,990$28,350,000$46,405,700$86,900,000$453,600,000$567,000,00011,340,000$26,500,000Total

$13,823$30,937Per Acre



In‐Place Mineral Value

Present Value RoyaltyYear
$2,428,2101
$2,290,7702
$2,161,1003
$2,038,7804
$1,923,3705
$1,814,5006
$1,711,8007
$1,614,9008
$1,523,4909
$1,437,26010
$1,355,90011
$434,91012

$20,734,990Total



Declining Value into Future
20312030202920282027202620252024Year

$2,428,210$2,428,210$2,428,210$2,428,210$2,428,210$2,428,210$2,428,210$2,428,2101
$2,290,770$2,290,770$2,290,770$2,290,770$2,290,770$2,290,770$2,290,770$2,290,7702
$2,161,100$2,161,100$2,161,100$2,161,100$2,161,100$2,161,100$2,161,100$2,161,1003
$2,038,780$2,038,780$2,038,780$2,038,780$2,038,780$2,038,780$2,038,780$2,038,7804
$1,923,370$1,923,370$1,923,370$1,923,370$1,923,370$1,923,370$1,923,370$1,923,3705

$0$1,814,500$1,814,500$1,814,500$1,814,500$1,814,500$1,814,500$1,814,5006
$0$0$1,711,800$1,711,800$1,711,800$1,711,800$1,711,800$1,711,8007
$0$0$0$1,614,900$1,614,900$1,614,900$1,614,900$1,614,9008
$0$0$0$0$1,523,490$1,523,490$1,523,490$1,523,4909
$0$0$0$0$0$1,437,260$1,437,260$1,437,26010
$0$0$0$0$0$0$1,355,900$1,355,90011
$0$0$0$0$0$0$0$434,91012

$10,842,230$12,656,730$14,368,530$15,983,430$17,506,920$18,944,180$20,300,080$20,734,990Total
$7,228$8,438$9,579$10,656$11,671$12,629$13,533$13,823Per Acre



Components of Value

▪ Enterprise Value
▪ In‐Place Mineral Value

▪ Royalty Payments

▪ Land Improvements 
▪ In‐Place Permits
▪ Engineering Plans
▪ Underground Portals 

▪ Rolling Stock and Other Equipment



Declining Value into Future
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Declining Value into Future
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Mining in Greene County



Mining in Greene County



Panel Size

▪ 1,500 ft x 12,200 ft
▪ 420 acres
▪ 420 * 7 * 1800 = 5,300,000

11,163,524Bailey Deep MineConsol PA Coal Co LLCGreene
8,660,839Enlow Fork MineConsol PA Coal Co LLCGreene
6,237,282Harvey MineConsol PA Coal Co LLCGreene
5,934,113Cumberland MineIron Cumberland LLCGreene



Other Considerations
for Tax Assessment

▪ Yearly Changes to 
▪ Coal Price
▪ Discount Rate
▪ Production Rate
▪ Mineable Acres (input from mine engineering)
▪ Coal Thickness
▪ Common Level Ratio



Natural Gas



• What does historical production 
show for decline rates in Marcellus?

• RTC examined production history for 
over 400 Marcellus wells (dry gas).

• Wells had to have:
1. Long and consistent production history (7 

years)
2. No gaps in production history
3. Greater than 1,000 mcf in a given month

• RTC analysis shows:
1. Lower initial average decline (40%)
2. Declines continue falling after Year 3
3. A strong power trendline fit (.9979)
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• What does historical production 
show for decline rates in Marcellus?

• RTC examined production history for 
over 400 Marcellus wells (dry gas).

• Wells had to have:
1. Long and consistent production history (7 

years)
2. No gaps in production history
3. Greater than 1,000 mcf in a given month

• RTC analysis shows:
1. Lower initial average decline (40%)
2. Declines continue falling after Year 3
3. A strong power trendline fit (.9979)



Gas Cash Flow Analysis

▪ Price / Production / Discount Rate
▪ Add Decline Rate



• What does historical production show 
for decline rates in Marcellus?

• RTC examined production history for 
over 400 Marcellus wells (dry gas).

• Wells had to have:
1. Long and consistent production 

history (7 years)
2. No gaps in production history
3. Greater than 1,000 mcf in a given 

month
• RTC analysis shows:

1. Lower initial average decline 
(40%)

2. Declines continue falling after 
Year 3

3. A strong power trendline fit 
(.9979)

Decline Rate



as reported by 
operator ‐ Year 1$3,000,000Gross Value

as published by the 
WVTD13.10%Discount Rate

as reported by 
Operator1Well Age (Years)

Cum. Discounted Value ($)Discounted Value ($)Discount MultipleDeclined Value ($)Decline Rate (%)Well Life Year
$3,000,000$3,000,0001.000000$3,000,0000
$4,350,547$1,350,5470.940305$1,436,28752.12%1
$5,251,538$900,9910.831392$1,083,71324.55%2
$5,900,879$649,3400.735095$883,34218.49%3
$6,388,193$487,3140.649951$749,77015.12%4
$6,763,319$375,1260.574670$652,76912.94%5
$7,057,220$293,9010.508108$578,42211.39%6
$7,290,506$233,2860.449255$519,27310.23%7
$7,477,558$187,0520.397219$470,9049.31%8
$7,628,757$151,1990.351211$430,5088.58%9
$7,751,789$123,0320.310531$396,1997.97%10
$7,852,460$100,6710.274563$366,6597.46%11
$7,935,226$82,7660.242762$340,9347.02%12
$8,003,550$68,3250.214643$318,3176.63%13
$8,060,156$56,6050.189782$298,2656.30%14
$8,107,202$47,0460.167800$280,3696.00%15
$8,146,303$39,1010.148364$263,5476.00%16
$8,178,800$32,4980.131180$247,7346.00%17
$8,205,810$27,0100.115986$232,8706.00%18
$8,228,258$22,4480.102551$218,8986.00%19
$8,246,916$18,6570.090673$205,7646.00%20
$8,262,422$15,5070.080171$193,4186.00%21
$8,275,310$12,8880.070885$181,8136.00%22
$8,286,021$10,7110.062675$170,9046.00%23
$8,294,924$8,9020.055415$160,6506.00%24
$8,302,323$7,3990.048997$151,0116.00%25
$8,308,472$6,1500.043322$141,9506.00%26
$8,313,583$5,1110.038304$133,4336.00%27
$8,317,831$4,2480.033867$125,4276.00%28
$8,321,362$3,5300.029944$117,9026.00%29
$8,324,296$2,9340.026476$110,8286.00%30







Price Predictions



Condemnation Case  ‐ PA Turnpike vs 
Consol



PA Turnpike vs 
Consol

11/20/2024



PA Turnpike vs Consol



PA Turnpike vs Consol



Operating Assumptions

• Total Reserve – 50 Million Tons
• Condemnation of 10 million tons
• Production Rate – 5,000,000 tpy
• Recovery Rate 80%
• Discount Rate – 12%
• Coal Price ‐ $50/ton
• Market Royalty Rate – 5%



Clues

• No Permit
• Yellow Book



Whitney Benefits Facts

• Whitney Benefits' land of 1327 acres which were irrigated and 
sub‐irrigated by the Tongue River alluvial valley floor.

• The land was leased to PKS in 1974, and advanced royalties 
were paid to Whitney. 

• PKS expended exploration costs of $1 million in 1976.

• PKS filed a permit application with the Wyoming Department 
of Environmental Quality (DEQ).



Whitney Benefits

• A year later, SMCRA was enacted.

» No permit or application shall be approved if it 
should "interrupt, discontinue or preclude 
farming on alluvial valley floors that are 
irrigated or subirrigated 

» Thus, Whitney's right to mine the coal on its 
property was invalidated by the enacted 
legislation of SMCRA and was the basis for the 
alleged taking in 1983.



Whitney Benefits Exchange Failed

• SMCRA provided for an exchange mechanism as a "method 
for ascertaining and paying just compensation” 

• 1981:  PKS had requested an exchange for federal lands to the 
BLM:  
– BLM offered Ash Creek, PKS spent $130,000 on exploration costs on 

it
• BLM also offered the Hidden Water tract, which PKS refused 

as it had mined it in the late 40s to early 50s and was not 
interested in the remaining coal

• PKS and Whitney proceeded with their 1983 claim under the 
Tucker Act for a 5th Amendment regulatory taking



Whitney ‐ Is it a Taking?

Consider three factors:

1 The economic impact of the restriction 
The Court found that:

‐There was a market for Whitney coal
‐The coal was economically and technologically mineable
‐SMCRA had a "devastating economic impact on the property“

2 The restriction's interference with investment expectations
‐Investors could reasonably expect the returns on investments as projected
‐In‐place assigned reserves were valued at $1.01/ton, and residual reserves at $0.20/ton

3 The character of the government's action
‐There were no economically viable alternative uses for the property

Court’s Conclusion: "... the substantial public interest at stake does not outweigh the private interest so 
that plaintiffs must bear the full burden imposed by the government action"



Whitney Findings
The Court established a final sum of $60,296,000 for the total 1977 value of 

recoverable Whitney Coal  assuming: 
– An annual production rate of 2.5 million tons
– Cost of $2 million for backfilling
– Interest was payable to Whitney from Aug. 3, 1977 to date of payment
The amount was intended to represent what a willing purchaser would have paid 

Whitney as a willing seller, to mine the Whitney Coal after calculating all 
mining related costs.

The Court held that:
• the enactment of SMCRA totally eliminated economic value of plaintiffs' coal and 

constituted a taking under the Fifth Amendment;
• the taking occurred at the time SMCRA became effective
• the valuation method incorporating the discounted cash flow approach offered a 

reliable method for determining the fair market value of the coal on the day of the 
taking

• the plaintiffs were entitled to pre‐judgment interest



Questions


