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GAS SOURCE TERMINOLOGY 
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Horizontal Well and Fracing 8 
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From Q3 2012 
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Dry/Wet 



20 Price Differential 

July 2013 
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Rig Activity in PA ï dry/wet gas 

MARCELLUS 
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Rig Activity in OH ï wet gas/oil  

UTICA 
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Marcellus Dry Gas Decline 
25 
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From Q3 2012 



Declining Pattern 27 

Year 
Initial 

Production 

Closing 

Production 

Decline from 

Previous Year 

Annual 

Royalties 

$4/mcf Gas 

12.5% Share 

First 5.0 Mmcf/d 1.1 Mmcf/d 78% $328,500 

Second 1.1 Mmcf/d 0.79 Mmcf/d 28% $164,250 

Third 0.79 Mmcf/d 0.62 Mmcf/d 22% $127.750 

Forth 0.62 Mmcf/d 0.52 Mmcf/d 17% $107,675 

Fifth 0.52 Mmcf/d 0.48 Mmcf/d 8% $93,075 

Sixth 0.48 Mmcf/d 0.43 Mmcf/d 11% $85,775 

Total 8.51 Mmcf/d $779,402 
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UR Potential  4,400,000 Geologic 

Acres   80  Geo /experience technical pattern 

Discount RI  0.184  higher risk 

Discount WI  0.124  lower risk 

Price   $3.00  current and forward 

Royalty   15.0%  average 

Cap Cost  $5,500,000 average 

Op Cost   $10,000  survey (EY) 

Cost Inflate  0 

Price Inflate  0 

Years   15  conservative 

Plug Cost  $0  average 

Initial Prod  1,553,000 average 

Ultimate Production 4,319,600 

 

Harmonic Well Decline: q=q1*(1+b*D*t)^-(1/b) 

 q - flow at time t 

 d ï decline  0.711 

 D - decline fraction (1/d) 1.406 

 t - unit of time  Years 

 b - hyperbolic exponent 1 

NEPA Single Well Valuation Assumptions 



Single Well Cash Flow NEPA ï Dry Gas 
29 



Single Well Value 

Brought on Line Today ï NEPA 

30 

Delay           0 

Results 

  Total   Present Worth 

Production      4,319,555 

Gross $ 12,958,665 

Royalty $   1,943,800 $  1,045,737  

Working $   5,354,865  $  1,904,741 

Total  $   7,298,665 $  2,950,478 



Single Well Value 

Brought on Line  5 Years - NEPA 

31 

Delay  5 

Results 

  Total   Present Worth 

Production      4,319,555 

Gross $ 12,958,665 

Royalty $   1,943,800 $     531,975 

Working $   5,354,865 $  1,193,358 

Total  $   7,298,665  $  1,725,333 
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UR Potential  3,800,000 mcf Geologic 

        260,00 bbls 

Acres   80  Geo /experience technical pattern 

Discount R  0.184   

Discount W  0.124   

Price   $3.00/mcf current and forward 

   $37.99/bbl 

Royalty   15.0%  average 

Cap Cost  $5,500,000 average 

Op Cost   $10,000  survey (EY) 

Cost Inflate  0 

Price Inflate  0 

Years   15  conservative 

Plug Cost  $0  average 

Initial Prod  1,106,100 average 

   75,320  

Ultimate Production 3,813,072  mcf 

   259,652  bbls 

 

SWPA Single Well Valuation Assumptions 



Harmonic Well Decline: q=q1*(1+b*D*t)^-(1/b) 

  

 q - flow at time t  

 d ï decline   1.076 

 D - decline fraction (1/d) 0.930 

 t - unit of time   Years 

  b - hyperbolic exponent 1 
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Single Well Cash Flow SWPA ï Wet Gas 

 34 



Single Well Value 

Brought on Line Today - SWPA 

35 

Delay           0 

Results 

  Total   Present Worth 

Prod      3,813,072 

           34,280 

Gross $ 21,303,381 

Royalty $   2,662,923 $   1,341,823 

Working $ 12,980,458 $   6,175,886 

Total  $ 15,643,381 $   7,517,709 



Single Well Value 

Brought on Line  5 Years - SWPA 
36 

Delay  5 

Results 

  Total   Present Worth 

Production    3,813,072 

          34,280 

Gross $ 21,303,381 

Royalty $   2,662,923 $     682,792 

Working $ 12,980,458 $   3,869,314 

Total  $ 15,643,381 $   4,552,106 



Vacant Land Values Higher 

ÁRural Property: 

ÁWhere oil and gas is owned in fee with the surface 

ÁSufficient size to develop and/or within a unit  

ÁWithin an active or desired drilling area 

ÁTransient values 
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Vacant Sales Before Gas Boom (2005-2007): Bradford 

County 
 

Á45 vacant land sales of 30 acres or more during time period 

 

ÁO&G rights contributed no discernable amount to value of property 
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Acres 
 

2005-2007  
 

WITH Gas Rights 
 

NO Gas Rights 
 

30-50 $2,562 $2,755 

50-100 $2,131 $2,373 

100+ $1,599 $1,461 



Vacant Land: Bradford County 
ÁVacant sales after start of gas boom (2009-2012) 

Á17 vacant land sales of 30 acres or more during the time period 

 

ÁOwners started severing oil & gas rights from surface properties 

 

 

 

 

 

 

 

 

 

 

 

ÁSales of vacant land without gas rights, on average, take 2 to 3 months longer to sell 
than sales with oil & gas rights. 

 

ÁBuyers paid anywhere from $2,000 to $6,000 more per acre, for properties with oil & 
gas rights. 

 

ÁThe interest from Oil & Gas companies in leasing land for Shale gas exploration likely 
caused more severing of gas rights and less land being sold on the market. 
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Vacant Sales 2009-2012 

Acres No Gas Rights With Gas Rights 

30-50 $2,755 $4,782 

50-100 $2,373 $4,776 

100+ $1,461 $7,797 



Vacant Land: Bradford County 
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Vacant Land: Susquehanna County 

ÁVacant Sales From 2012-2013 

ÁGas companies focused newer efforts and activity in Susquehanna County 

from 2012 to Present 

 

Á13 vacant land sales of 25 acres or more during the time period of 2012-2013 

 

ÁSales of vacant land without gas rights, on average, take over four months 

longer to sell than sales with oil & gas rights. 
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Susquehanna Vacant Land Sales 2012 to 2013 

  
No O&G  

Rights 
100% O&G 

 Rights 

Avg Per Acre: 2012-2013 $2,629  $9,450 

Avg Per Acre: 2013 $2,629  $8,147 

Avg Days on Market (DOM) 206 64 

List Price to Sales Price -10% -4% 

Gas Rights with Existing Lease na $7,927 

Gas Rights without Existing Lease na $10,527 



Vacant Land in Southwest Pa 

Greene County / Washington 

County 

ÁGreene County: 

Á16 sales over 100 acres 

Á$2,000 to $3,000 more per acre if gas rights are included 

Á200 - 300% of transaction value related to gas rights  

ÁBefore 2007 there was no discernable difference 

 

ÁWashington County 

ÁPoor sales records 

ÁAssessment office personnel have observed $3,000 to 

$5,000 per acre difference between large lot vacant land 

sales with gas and those without gas rights since 2008 
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Vacant Land Values: Transient 43 



FEE ïless Oil and Gas 

AIR 

SURFACE 

ÅCoal 

ÅStone 

ÅOther 

MINERAL 

GAS 

Mineral 

Royalty 
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Case in Point   

Two Views: IRS/Taxpayer  
ÁEstate: Surface and subsurface, less timber 

 

ÁDate of Transaction: 
ÁCompleted: March 2008 

ÁRecorded: June 2008 

 

ÁSize (multiple adjacent tracts): 
ÁSurface: 9,000  

ÁSub surface: 7,500 

 

ÁTitle Issues: some prior old prior claims on Oil and gas (up to 50% on some oil and gas) 

 

ÁValue Issues: Fee Estate 
ÁSurface, less timber 
Á Subject to wind farm lease 

ÁSubsurface subject to potential oil and gas lease 
Á leased after transaction before recordation 

Á No wells, no permits by recordation date  

 

ÁIRS Valuation: $ 28,000,000 

ÁRTC Valuation: $  4,600,000  
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Case in Point 

Two Views: IRS/Taxpayer 

ÁIRS Value: $28,000,000 based on sum of: 
 

ÁLand Values  
ÁComp Sales 

 

Plus  

 

ÁPresent worth of Wind farm lease payments 
ÁSigning lease and future rents/royalties  

 

Plus  

 

ÁGas Value  
ÁLease Bonus Values 
Á (County search after transaction before recordation) 

ÁPresent worth of potential gas royalty income  
Á established leases, assumed full development  

46 



Subject Property 
47 

7,500 +- acres 

 

Transaction:  March 2008 

Recordation:  June 2008 

Title Issues:   Contested, 

         Prior claims  

         Quiet Title  Action 



RTC View IRS 

48 Case in Point 

Two Views: Gas Estate 

ÁUsed acreage with more certain 
ownership 

 

ÁUnlikely to be leased at high value 
ÁBonus at $500/acre  

ÁRoyalty at 12.5% 

ÁLocal pattern of leases 6 months prior to 
transaction  

 

ÁNo bargaining power related to size 
without consideration of location 
 

ÁUnlikely to be developed soon 
ÁOnly minimal well drilled to hold lease 

ÁUnlikely to ever see full production 

 

ÁValue at: 
Á$500/acre  

Á$3,700,000 

ÁUsed all Acreage 

 

 

ÁUsed High Values 
ÁBonus $2,500/acre  

ÁRoyalty value at 16% 

ÁCountywide pattern of leases increases  
after March Transaction 
 

ÁAssumed large property could 
demand favorable terms 
 

ÁAssumed full development 
ÁEntire property drilled +-80 wells 

Á full production within 5 +- years    

 

ÁValued at: 
Á $2,600 per acre 

Á $25,000,000 

 



Appraisal Assignment 
Retrospective Appraisal: Oil/Gas 

Á7,500 total acres (not leased at date of transaction) (6,000 acres of more certain ownership 

but still with cloud on portion of title) 

ÁLocated:  

Á South-central part of County, northeastern Pennsylvania 

Á Within 20 miles north of southern Marcellus crop 

ÁRegional Production 

Á No drilling or production within 10 miles prior to 2008 

Á Some successful drilling 25 miles to the north / none to south or east 

ÁClosest pipeline 30 miles north and 15 miles south  

ÁLease activity: 

Á High Bonus amounts in county to the north 

Á Modest bonuses in central portion of county unless ñtiedò to large transaction with most acres to north 

Á Non-existent in county to the south  

ÁInformal negotiation was going on between transaction date and recording date at a 

reported $1,500 per acre bonus 

ÁLease survey:  

Á Sources:  

Á 50+- leases in county, court house, door to door, and phone calls 

Á Semi-monthly lease reporter 

Á Other clients 

Á Results 

Á $50 to $3,000 per acre bonus, depending on date and location  

Á 12.5% to 20% royalty, , depending on date and location 

49 



50 RTC Valuation Factors 

ÁLikelihood of development 
ÁAbsorption (Development Schedule) 

ÁAcres of resource 

ÁAcres of subject property 

ÁMarket for gas (Supply/Demand) 

ÁAccess to market/proximity to pipelines 

ÁActive rigs 

ÁLease Control/Ownership 

ÁThird party lease 

ÁActive company 

ÁPooling practice 

Å Reserve Type 
ÁProven 

ÁProbable 

ÁPossible/Speculative 

ÁVolumetric Adjustments  
ÁTypical well 

ÁNearby well performance 

ÁWet vs. dry 

ÁProperty utilization)  

ÁMarket 
ÁPrice 

ÁConsumption  

ÁTiming  

ÁAccessibility to market 

ÁPipelines 

ÁCapital investments 

ÁPlants 

ÁCompressors  

ÁCapital Investment 

ÁCost to Produce 
ÁAcquisition 

ÁDevelopment 

ÁOperating/Process 

ÁSales 

Å Discount Rate 
ÁProducer (Lessee) vs. 

ÁLand Owner (Lessor 



All Producing Wells 

 Through 12/2007 
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Regional Local Examination 

52 
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Reserve Classifications 

·Geophysical   
 

·Proven Reserves 

 

·Probable Reserves 

 

·Possible Reserves 

 

·Speculative Reserves 

 

 

 

·IRS    
 

·Proven Reserves 

 

·Probable Reserves 

 

·Possible Reserves 

 

·Property 
·Recoverable Reserves 

 

 



54 Reserve Designation Reality Check 
 

·Proven Reserves 

·Field development 

·Single to two offsets 

 

·Probable Reserves 

·Field expansion (Step-out with excellent geology) 

 

·Possible Reserves 

·Big step with excellent geology and solid play 

 

·Speculative 

·Wild Cat 

 



Well Spacing 
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Well Spacing / Offset Interpretation:  



Well Spacing / Offset Interpretation:  
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Well Spacing / Offset Interpolation 
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Well Spacing / Offset Interpretation:  



Leasing Activity ~ Prior to 2008 
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Leasing Activity ~ Early 2008 59 



Wyoming Leases Prior to Sale 60 

Exhibit 14: Summary of Lease Data 
Company Township Acreage Royalty Term (Yr.) Extension Payment/ac (+5 yrs.) 

7/3/2007 Magnum Land Services Forkston/Exeter 145.03 0.125 5 75 

9/22/2009 Magnum Land Services Forkston 276.00 0.125 5 275 

10/11/2007 Magnum Land Services Forkston 82.87 0.125 5 150 

11/20/2007 Chesapeake Forkston 40.00 0.125 10 - 

12/12/2007 Chesapeake Forkston 94.00 0.125 10 - 

12/14/2007 Chesapeake Forkston 113.00 0.125 10 - 

7/6/2007 Magnum Land Services Eaton/Tunkhannock 503.26 0.125 5 75 

8/2/2007 Magnum Land Services Eaton/Tunkhannock 619.00 0.125 5 75 

12/12/2007 Magnum Land Services Eaton 108.00 0.125 5 275 

12/13/2007 Magnum Land Services Eaton 192.50 0.125 5 275 

8/27/2007 Chesapeake North Branch 85.00 0.125 10 - 

10/22/2007 Magnum Land Services Tunkhannock 221.00 0.125 5 150 

11/6/2007 Magnum Land Services Tunkhannock/Washington 113.80 0.125 5 275 

11/7/2007 Magnum Land Services Tunkhannock 25.38 0.125 5 175 

11/18/2007 Magnum Land Services Tunkhannock 97.10 0.125 5 175 

9/6/2007 Magnum Land Services Mehoopany 40.00 0.125 5 125 

9/7/2007 Chesapeake Windham 10.86 0.125 10 - 

9/27/2007 Magnum Land Services Clinton 42.38 0.125 5 125 

10/2/2007 Chesapeake Meshoppen 89.47 0.125 10 - 

11/18/2007 Magnum Land Services Nicholson 41.05 0.125 5 175 

3/7/2008 Chesapeake Lemon/Washington 180.00 0.15 7 - 

3/7/2008 Chesapeake Lemon 61.00 0.15 7 - 

3/10/2008 Chesapeake Nicholson 75.47 0.15 7 - 

3/11/2008 Chesapeake Nicholson/Lemon 66.68 0.15 5 - 

4/18/2008 Chesapeake Lemon 22.09 0.15 5 - 

4/24/2008 Chesapeake Lemon 25.23 0.15 5 - 



Company Activity Map 61 
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Core Area (PA only) 

12.8 Million Acres 

Marcellus Shale (PA Only) 

18.3 Million Acres 

12,800,000 acres 

80 acres per well 

85% efficiency of 

development 

75 rigs 

15 wells/ year/rig 

120 years to fully develop 



Marcellus Permit Activity by County (cumulative) 63 

Table 3.4-2 Active Companies: 2006 Through January 31, 2010 
Company Bradford Lackawanna Lycoming Sullivan Susquehanna Tioga Wayne Wyoming 

Allegheny Gas Company 0 0 0 0 0 1 0 0 

Alta Opr Co 0 0 0 0 16 0 0 0 

Anadarko E&P 0 0 26 0 0 0 0 0 

Cabot Oil & Gas 0 0 0 0 138 0 0 0 

Central New York Oil & Gas Co 5 0 0 0 0 0 0 0 

Chesapeake Appalachia 273 0 1 1 44 0 1 3 

Chief Oil & Gas 14 0 29 0 8 0 0 1 

Citrus Energy Corp 0 0 0 0 0 0 0 9 

Dominion Trans 0 0 0 0 0 8 0 0 

East Resources  5 0 14 0 0 221 0 0 

Enervest Opr  1 0 0 0 0 0 0 0 

EOG Resources  26 0 0 0 0 0 0 0 

EXCO North Coast Energy 0 28 6 0 6 0 0 0 

Fortuna Energy 197 0 0 0 0 64 0 0 

Novus Operating 0 0 0 0 0 8 0 0 

PA Gen Energy Co 0 0 16 0 0 0 0 0 

Penn Virginia Oil & Gas 0 0 0 0 0 1 0 0 

Pennswood Oil & Gas 0 0 0 0 0 0 2 0 

Range Resources Appalachia 5 0 88 0 0 0 0 0 

Rice Drilling 0 0 4 0 0 0 0 0 

Schrader 0 0 0 0 0 0 1 0 

Seneca Resources 0 0 2 0 0 31 0 0 

Southwestern Energy Production 10 0 5 0 4 0 0 0 

Stone Energy 0 0 0 0 3 0 2 0 

Turm Oil, Inc. 0 0 0 0 30 0 0 0 

Ultra Resources  0 0 0 0 0 53 0 0 

VAVCO 10 0 0 0 0 0 0 0 

Victory Energy 0 0 0 0 0 2 0 0 

XTO Energy 0 0 12 0 0 0 0 0 

Total Permitted Sites 546 28 203 1 249 389 6 13 

Total Active Rigs - Feb. 1, 2010 16 0 5 0 14 8 0 0 



Regional Activity

ñAbsorption Ratesò 
64 

COUNTY 
AC. PRIME 
MARCELLUS 

MAX  

WELLS @  

80 ACRES 

No. OF 

RIGS JAN 

MAX No. of 

RIGS  

12 WELLS/ 

YEAR/Rig 

AC. 

DRILLED/ 

YR AT AC 

SPACING 

% OF CTY 

DRILLED 

ANNUALY 

YRS TO 

DRILL 

COUNTY 

PENNSYLVANIA 

BRADFORD 743,258 9,291 13 15 180 14,400 1.94% 52 

CENTRE 285,379 3,567 2 3 36 2,880 1.01% 99 

CLINTON 343,103 4,289 1 2 24 1,920 0.56% 179 

LACKAWANNA 297,684 3,721 0 2 24 1,920 0.64% 155 

LYCOMING 557,437 6,968 4 5 60 4,800 0.86% 116 

LUZERNE 174,002 2,175 4 5 60 4,800 2.76% 36 

POTTER 692,659 8,658 1 2 24 1,920 0.28% 361 

SULLIVAN 289,441 3,618 0 2 24 1,920 0.66% 151 

SUSQUEHANNA 532,836 6,660 15 15 180 14,400 2.70% 37 

TIOGA 727,840 9,098 6 8 96 7,680 1.06% 95 

WAYNE 288,318 3,604 0 2 24 1,920 0.67% 150 

WYOMING 259,270 3,241 1 2 24 1,920 0.74% 135 

5,191,227 64,890 47 63 756 60,480 1.17% 86 
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65 2007 JAN ï DEC  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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66 2007 JAN ï 2008 JUN  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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67 2007 JAN ï 2008 DEC  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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68 2007 JAN ï 2009 JUN  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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69 2007 JAN ï 2009 DEC  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 



2007 JAN ï 2010 JUN  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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71 2007 JAN ï 2010 DEC  Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 
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72 2007 JAN ï 2011 JUN Unconventional Wells 

7,500 Acre Grid Analysis 

Development of a 7,500 acre area across Pennsylvania 


