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What If We Never Run Out of Oil?
New technology and a little-known energy 
source suggest that fossil fuels may not be 
finite. This would be a miracle—and a 
nightmare.



3www.resourcetec.com8/22/2013



8/22/2013 www.resourcetec.com 4



8/22/2013 www.resourcetec.com 5



6www.resourcetec.com8/22/2013



8/22/2013 7www.resourcetec.com



8/22/2013 www.resourcetec.com 8



9



8/22/2013 www.resourcetec.com 10



8/22/2013 www.resourcetec.com 11



8/22/2013 www.resourcetec.com 12



13www.resourcetec.com8/22/2013



8/22/2013 www.resourcetec.com 14



8/22/2013 www.resourcetec.com 15



8/22/2013 www.resourcetec.com 16

Rock Correlations 
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� Changing Reserve Oil Estimates
� 1919: out of oil in 9 years (USGS)
� 1943: Out of Oil in 30 years (ESSO)
� 1970: Out of Oil in 30 years (Club of Rome)
� 1998: Peak oil in 2010’s
� 2003: Peak oil in 2020’s

� Price Price Price

� Technology
� Knowledge
� Present Worth of a Dollar Discounting
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Market Watch -- Transactions involving unconventional oil-and-gas resources reached a record high 
$75 billion in 2011 as national oil companies and international firms rushed to buy shale assets

� 01 June 2012 Hess Corp (HES) 85,000 net acres in Utica $  9,375

� 01 April 2012  Magnum Hunter acquires Utica Acreage (non operating) $  2,027

� Spring  2012   Enervest  $2.32 billion for 25% stake in 619,000 net acres (CHK) Utica shale $15,000

� 01 Oct 2011 PDC Energy (PETD)  acquires 40,000 net acres in the Utica shale $  1,750

� 16 May 2011  Enerplus Corporation announces sale of non-operated Marcellus interests $  6,300

� 13 Jan 2011 EXCO Resources acquires additional Marcellus properties for $95 million $  3,393

� 21 Dec 2010  EXCO & BG acquire Marcellus assets from Chief Oil & Gas and partners $  9.188

� 01 Dec 2010  Chevron acquires Atlas Energy $  8,848

� 31 Aug 2010  Rex Energy forms JV with Sumitomo to develop Marcellus Shale $  8,595

� 28 May 2010  Shell acquires Marcellus acreage from East Resources for $4.7 billion $  7,231

� 25 May 2010  Williams acquires Marcellus acreage from Alra Resources for $501 million $11,929

� 10 May 2010  BG forms $950 million JV with EXCO to develop Marcellus Shale $10,215

� 21 April 2010  Atlas Energy and Reliance jointly acquire additional Marcellus assets $  4,532
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� Dominion Applies to Export Natural Gas 
� LNG 
� 1bcf per day
� Ohio River Terminal / Chesapeake Bay Terminal

� Range to send Natural Gas Liquids to Canada for Processing
� Ethane, Butane, Propane

� DOW plans to build new Chemical Plant In West Virginia
� Shell to build worlds largest ethane cracker plant 

� Marcellus Area
� Polyethylene

� Enterprise Partners – Pipeline to Gulf
� 125,000 BPD
� $650 M
� 1,230 miles

� US Energy Development Corp to build Processing Plant in 
Northern Pa.
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� Old severance
� Mineral = all minerals

� Mineral ≠ oil and gas

� Old mineral deeds may or may not be recorded (may only 
be noted as reservations from the fee) 

� Divided ownership
� Heirs and assigns 

� Multiple seams / multiple zones

� Old reversions / leases / transfers

� Tax and other quit claim deeds in the past

� Gas Storage rights – precedent ?
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PA Supreme Court (1910) found that the taxation of mineral 
estates including oil and gas was “well settled” (Rockwell vs. 
Warren County; 228 Pa. 430; 77 A. 665; 1910 Pa. LEXIS 502):

• It should always be borne in mind that real estate is the thing being dealt with, 
that oil and gas are considered real estate, and if there be no oil and gas there is no 
real estate.

• A mere naked reservation of oil and gas in a deed without any other facts to base 
a valuation upon is not sufficient to warrant the assessment of taxes.  

• Development in the neighborhood, sales of oil or gas lands in close enough 
proximity to add value, or any other element of value which may form a basis of 
valuation may be taken into consideration by the assessor or other taxing 
authorities.
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The lease creates a fee simple interest (working interest) in the Oil and 
Gas.

� Pa Com. Pl. 1938 (Brown v. Thompson, 86 P.L.J. 497, I Fay L.J. 178)

� Pa Super. 1975 ( 21 P.S. § 2 see also Baird’s Appeal, 132 PA Super. 573, 
1 A.2d 485)

� Pa. Super. 224 (Pennsylvania Bank and Trust Co., Youngville Branch v. 
Dickey, 355 A. 2d 483, 232 Pa. Super. 224)

� Pa. Com. Pl. 1940 (Bickerton v. Vaughn, 38 D. & C. 645, 88 P.L.J. 393, # 
Fay. L.J. 105)
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Early Pennsylvania case said no!  
• Pennsylvania Supreme Court (1882,Dunham and Shortt v. Kirkpatrick) decided that reserving “all 

the minerals” did not include oil and gas,
• Oil and gas, while minerals, were not regarded as such by most (many) sellers/buyers
• The intention to reserve oil and gas.
• For the most part, the Pennsylvania courts have tended to uphold this finding since then, 

though they are definitely in the minority.

• However, later Pennsylvania cases do classify natural gas as a mineral.
• In a taxation case, the Pennsylvania Supreme Court (1910) found that the taxation of 

mineral estates including oil and gas was “well settled” (Rockwell vs. Warren County):
• “The question involved here is whether the oil, gas and minerals reserved from the 

grant of the surface of several tracts of unseated land and now in separate ownership 
can be taxed as real estate. 

• Mere license to mine coal or to drill for oil and gas, unaccompanied by the right of 
ownership in the minerals, does not constitute an estate in land. 

• Oil, gas, and coal are minerals when the title to the same is severed from the owner 
of the surface and is vested in a separate owner

• an estate in land is thus created
• if it be of any value, may be taxed. 
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• Pa Com. Pl. 1938:  An oil and gas lease, granting the right to take minerals that are exclusive and 
unlimited in quantity and purpose, is a sale in place.  The grantee is vested with a freehold estate in 
minerals (Brown v. Thompson, 86 P.L.J. 497, I Fay L.J. 178).

• Pa Super. 1975:  A lease agreement granting to the lessee the exclusive right to remove all oil and gas 
on the premises for a term of one year "and as long thereafter as oil or gas is found" results in a 
separate mineral estate being created. (21 P.S. § 2 see also Baird’s Appeal, 132 PA Super. 573, 1 
A.2d 485).

• Pa. Com. Pl. 1940:  Where a lease gives the right to mine and operate for oil and gas for a definite 
period and to continue as long as oil and gas should be produced, the lessee acquires an interest in 
the gas as real estate (Bickerton v. Vaughn, 38 D. & C. 645, 88 P.L.J. 393, # Fay. L.J. 105).

• Section §5020-419 of the PA Assessment Code, the legislature specifically reminded the local 
assessors to not reduce the assessed value of minerals including oil and gas when reducing forest 
land values:

• “ All surface land which has, since the fifth day of June 1913, been classified and set apart as 
auxiliary forest reserves, in the manner provided by law.... be rated in value for the purpose of 
taxation, not in excess of one dollar .... Provided, however, that if the said surface land be 
underlain by coal, iron ore, oil, gas, or other valuable minerals, said minerals may be 
assessed separately.”
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• The leasehold interest is: 

• "working interest" or "operating interest," 

• conveys a fee simple determinable from the lessor (landowner) to 
the lessee. 

• Subject to conditions

• Revocable ownership.

• Chesapeake as an example:

• "As part of the mineral-leasing process, Chesapeake takes 
ownership of a percentage of the mineral rights. 

• As the owner, Chesapeake has the legal right to mortgage its leased 
interest in the minerals. 

• Because Chesapeake cannot mortgage any property interest other 
than what it already owns, this action should have no effect on any 
other property owner's ability to act on their own property interests .“1
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Ohio courts have been inconsistent concerning lessee’s interest in the 
oil and gas pursuant to a lease: 

� Ohio Supreme Court has held that:
� “oil and gas in place are the same as any part of the realty, and capable of 

separate reservation or conveyance.” (Pure Oil Co. v. Kindall, 156 N.E. 
119, 123 (Ohio 1927).

� A lessee acquires a “vested, though limited, estate in the lands for the 
purposes named in the lease” as soon as the lessee takes possession, 
commences operations, drills wells, and produces oil.  (48 N.E. 502, 506 
(Ohio 1897))

OR 
� Ohio case law also suggest that:

� Oil or gas belongs to no one until reduced to possession. (Back v. Ohio 
Fuel Gas Co., 113 N.E.2d 865, 869 (Ohio 1953)) 

� The lessee’s interest in an oil and gas lease is merely a license to explore 
with no interest in the oil and gas until reduced to possession. When that 
occurs, the lessee acquires an interest in the oil and gas as personalty, not 
realty.
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� Under an oil lease which is silent as to the number of wells to be  
drilled, there is an implied covenant that the lessee shall 
reasonably develop the lands, and reasonably protect the lines.

� The development and protection of lines … is such as is usually 
found in the same business of an ordinarily prudent {operator} --
neither the highest nor lowest, but about medium or average. 

� There is an implied covenant in this lease to reasonably develop 
the lands, by drilling and operating such number of wells as would 
be ordinarily required for the production of the oil contained in 
such lands, and afford ordinary protection to the lines. 

(Harris v. Ohio Oil Co., Harris, 48 N.E. at 505, Ohio Supreme Court)
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Ziff Energy’s outlook for unconventional gas production growth to 2020.
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� “The price of gas has been on a historic decline, while PMI rose”

“Natural gas prices now appear to be primarily influenced by 
supply economics,”

�

“Every basin has its own set of economics when looking to drill, 
but once production starts, it's simply the marginal production 
costs that determine whether or not to produce,”

� An increasing volume of gas is coming from oil wells as associated 
gas. “In this case it's the price of oil and [natural gas liquids] that 
matter.”

� “For the last few years, the shale boom has created a chronic 
surplus -– one so severe that the surplus tends to overwhelm 
shifts in economic activity,”

Gas Business Briefing Monday, March 25 2013
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� 1.9 trillion likely cf in place 
� 5% likely recovery
� 95 Billion cubic feet
� 60 Million acres
� 2,000 cubic feet per acre
� 2 MCF/ Acre
� $4.00 $/ MCF (Wellhead Price)
� $10 $ Gas per acre
� $800 per property (80 acre)
� $100 12.50% Royalty
� $5,000,000 Drill Cost
� -$4,999,300 Net



� 2006/2007  Well: 
� 3.5 BCF
� 42 acres (3,500 x 600)
� 5 – 6 frac’s (300ft radius)
� 80,000 Mcf /acre

� 2008 / 2009 Well: 
� 5.5 BCF
� 60 acres (4,600 x 600)
� 7 – 9 frac’s (300ft radius)
� 100,000 Mcf / acre

� 2010 / 2011
� 8.5 BCF
� 78 acres (5,800 x 600)
� 9 – 10 frac’s (300ft radius)
� 106,000  Mcf/ acre
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� 4,800 trillion likely cf in place 
� 10% likely recovery
� 480 trillion recoverable cubic feet
� 17 million acres
� 28,235,000 cubic feet per acre
� 28,000 MCF/ Acre
� $7.50 $/ MCF (Wellhead Price)
� $211,760 $ Gas per acre
� $16,940,800 per property (80 acre)
� $2,117,600 12.50% Royalty
� $5,000,000 Drill Cost
� $1,694,080 Operating Cost
� $8,129,120 Net
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� 4,800 trillion likely cf in place 
� 25% likely recovery
� 1,200 trillion recoverable cubic feet
� 17 million acres
� 70,588,235 cubic feet per acre
� 70,588 MCF/ Acre
� $4.50 $/ MCF (Wellhead Price)
� $317,650 $ Gas per acre
� $25,412,000 per property (80 acre)
� $3,811,800 15.00% Royalty
� $7,500,000 Drill Cost
� $3,812,000 Operating Cost
� $10,288,200 Net
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� 4,800 trillion likely cf in place 
� 25% likely recovery
� 1,200 trillion recoverable cubic feet
� 17 million acres
� 70,588,235 cubic feet per acre
� 70,588 MCF/ Acre
� $3.00 $/ MCF (Wellhead Price)
� $211,764 $ Gas per acre
� $16,941,120 per property (80 acre)
� $2,964,696 17.50% Royalty
� $7,500,000 Drill Cost
� $3,812,000 Operating Cost
� $2,664,424 Net
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� Natural Gas 
� Methane: $0.43 / gallon (assume 6 mcf / barrel) @ $3.00 

/ mcf

� NGL & Condensates
� Propane: $0.87 / gallon
� Butane: $1.75 / gallon
� Ethane: $0.30 / gallon
� Gasoline: $2.91 / gallon

� Oil: $2.24 /gallon (assume $94/barrel WTI)

1st qtr 2013
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• Majorsville, WV Gas Processing Plant (MarkWest)

• Chesapeake, Statoil-Hydro, Range Resources
• 70 miles of gathering line (southwest PA)

• U.S. Energy Development Corporation

• Northwest/Central West PA 

• Houston, Washington County, PA (MarkWest)

• Range Resources  

• Sunoco processing plant in Van Port, Beaver County, PA



� 4,800 trillion likely cf in place 
� 25% likely recovery
� 1,200 trillion recoverable cubic feet
� 17 million acres
� 70,588,235 cubic feet per acre
� 70,588 MCF/ Acre
� $6.20 $/ MCF (Wellhead Price)

(20% NGL & Cond 80% Dry)
� $     437,500 $ Hydro Carbon per acre
� $35,000,000 per property (80 acre)
� $  6,125,000 17.50% Royalty
� $  5,500,000 Drill /Complete Cost
� $  7,625,000 Operating Cost
� $17,750,000 Net
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www.BentekEnergy.com
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� Merger and Acquisition

� Ad-Valorem Taxation

� Estate Planning

� Financing
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IRS: $65,000,000 value
$26,500,000  Inheritance Tax

Owner’s Appraisal: $0
$0 Inheritance Tax 

Art’s Sale Value? Zero. The Tax Bill? $29 Million.
New York Times  July 22, 2012 

Art “Canyon”  Robert Rauschenberg

Heirs of NYC art dealer Ileana Sonnabend 
Internal Revenue Service



� Property with Production 

� 2 X last years production or credible appraisal

� 2X Could be a large number

� Property not defined

� % developed?

� Pooled/Unitized

� No Production 

� No Value 

� Certainly in contrast with market and IRS
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� 7,500 acres

� Located: 

� South-central Part of County

� Within 20 miles of southern Marcellus crop and (Anthracite dead-zone)

� Regional Production

� No drilling or production within 10 miles prior to 2008

� Successful drilling to the North 

� Closet Pipeline 30 miles north and 15 miles south 

� Lease activity:

� High in county to the north

� Non-existent in County to the south 

� Informal negotiation was going on at a reported $1,500 per acre bonus

� Lease survey: 

� Sources: 

� 50+- leases in County, court house and door to door and phone calls

� Semi monthly lease reporter

� Other Clients

� Results

� $50 to $3,000 per acre bonus

� 12.5% to 20% royalty
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RTC VIEW

� Unlikely to be leased at high 
value

� Unlikely to be developed 
soon, let alone fully (100 
wells) developed 

� Valued at $500/acre
� likely lease bonus

� nominal present value of 
speculative future production

� Value at:
� $610/acre 

� $4,575,000

IRS

� Used High Values
� Bonus $2,000/acre 
� Royalty Value at 20%
� County-wide pattern  of lease 

increases 

� Assumed large Property 
could demand favorable 
terms

� Assumed Full development
� Entire property drilled
� full production 
� Within 5 +- years   

� Valued at:
� $2,800 per acre
� $21,000,000



SUBSEQUENT FACTS 2012

� South of Property:

� Three nearby wells drilled on leases to the south have 
been abandoned

� No new leases signed south of property since 2010

� North of Property

� Wells 10 to 20 miles north of property have been 
successfully drilled

� lease bonus value continued to climb through 2010 

� No Drilling on or near property 



8/22/2013 www.resourcetec.com 74



8/22/2013 www.resourcetec.com 75



� IRS

� Proven Reserves

� Probable Reserves

� Possible Reserves

� Property

� Recoverable 
Reserves
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�Geophysical

� Proven Reserves

� Probable Reserves

� Possible Reserves

� Speculative Reserves



� "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.
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� "Reasonably Probable" of being produced: 

� current or likely technology

� current prices

� current commercial terms

� government consent:
� P50., having a 50% certainty of being produced.

� Probable reserves are generally applied to single well offsets 
from Proven Reserves as long as the offset follow known 
production trends.
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� 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. 

www.resourcetec.com 798/22/2013



� "Reserves" as of any date: the number of units expected to be recovered

� Estimates of reserves of oil: "according to the method current in the industry and in 
light of the most accurate and reliable information obtainable" [Treas. Reg. 1.611–
2(c)(1)] including:

� "developed" or "assured“

� "probable and prospective" 

� Industry definitions of proved reserves (proved developed and proved 
undeveloped):

� reasonably known, or

� on good evidence believed to exist

� when the estimates or determination is made

� according to the method current in the industry

� In the light of the most accurate and reliable information obtainable.

� The examiner should closely review the taxpayer‘s reserve estimation

� in the light of operations or development work prior to the close of the taxable year

� including additional reserves required by applicable regulation

� consistent with industry standards

� supported by taxpayer's actual practices
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Treas. Reg. 1.611–2(d):  Prioritizes methods used to 

determine the fair market value of mineral properties 

Treas. Reg. 1.611–2(d)(2) provides that the present value 

method will not be used in either situation: 

1) Value can be determined based on cost or comparative 

values and replacement value of equipment 

2) Value can reasonably be determined by any other 

method. 
Green v. United States , 460 F.2d 412 (5th Cir. 1972); 29 AFTR 2d 72–1138; 72–1 USTC 84,494.

However:
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� Value of mineral deposit is measured by:

� Expected gross income less the estimated operating cost

� Reduced to present value at the rate of interest 

commensurate with the risk for the operating life

� Reduced by the value of the improvements and of capital 

additions, if any, necessary to realize the profits.
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� Proper royalty rate can be derived from 
comparable mineral lease transactions

� Mineral unit price to which the royalty rate is 
applied may be derived from appropriate market 
transactions

� Annual amount of production and the number of 
years of production

� Other factors
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� Proved reserves: estimated with reasonable certainty to be commercially 
recoverable from a given date forward:
� Known reservoirs defined by geologic and engineering data

� Assuming current:

� economic conditions

� operating methods

� government regulations. 

� Proved reserves can be categorized as:

� Developed (INCLUDE IN IRS VALUATION) or

� Undeveloped  (INCLUDE IN IRS VALUATION)

� Unproved reserves: based on geologic and/or engineering data but:
� Technical, contractual, economic, or regulatory uncertainties preclude such reserves 

being classified as proved.

� Unproved reserves classified as:

� Probable reserves: more likely than not recoverable (INCLUDE IN IRS VALUATION)

� Possible reserves:  less likely to be recoverable than probable reserves
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� 15 day comment period

� 45 days permit or denial

� Transfer of permits must be approved by DEP

� Must have permission to withdraw water from DEP 
based on approved water management plan

� Permit must consider:

� Public lands

� Natural features

� Habitats

� Drinking water
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� If a driller believes a local zoning law is too restrictive, the 
driller can appeal it to the Public Utility Commission.

� Location Restrictions:
� Property owners within 3,000 of a well permit must be notified of 

the new permit 
� New wells must be drilled:

� 300 feet away from streams, springs, bodies of water or wetlands 
greater than one acre

� 500 feet away from existing buildings or water wells.
� 1000 feet from public water supply
� New wells must be drilled at least 300 feet away from streams, springs, 

bodies of water or wetlands greater than one acre (used to be 100 feet).

� Drillers must start using FracFocus.org to publicly disclose 
all chemicals used in the frac’ing of individual wells.
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� Municipalities can not regulate gas drilling in 
their borders, but can enact zoning restrictions 
to address industrial effects from drilling :

� Truck traffic

� Noise

� Light

� Other

� Municipalities can comment on Permit and well 
location but cannot appeal decisions of DEP
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� Must be cased and cemented through
� fresh water 

� Coal

� If water affected
� Land owner notifies DEP

� DEP investigates

� Operator responsible for to replacement
� (must refute unless in an exempted – more than 1000 feet away, 

previously contaminated,  6 months after drilling)

� Location of contaminated site s published on 
WEB
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� Chemicals are to be listed on Department 
Registry 

� Trade Secrets can be noted

� Trade secrets can include specific chemical, 
type, blend, and or quantity 

� If Secret the registry will show the family or 
range of chemicals 

� If secret the info must still be provided to a 
health professional proving health services
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< 6000 horizontal feetWells

at Max

$/WellMax$/WellMin

$700$35,000$4,000$0< 50
$400$60,000$4,000$35,00051 - 150
$400$100,000$4,000$60,000151 - 250

$250,000$4,000$100,000> 251

> 6000 horizontal feetWells

at Max

$/WellMax$/WellMin

$5,600$140,000$10,000$10,000< 25
$5,800$290,000$10,000$140,00025 - 50
$2,900$430,000$10,000$290,00051 - 150

$600,000$10,000$430,000>150
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� Revises the sections of
� Code 1509
� Code 4906. 
� includes new restrictions and controls on:
� oil and gas producers
� well construction
� hydraulic fracturing chemical disclosure
� pre-drilling water testing
� water usage reporting
� increased insurance requirements for horizontal wells, 
� does not contain an increase in the severance tax

8/22/2013 www.resourcetec.com 95



� As well producing from the Utica, Point Pleasant or 
Marcellus formations.

� Subject to heightened regulatory requirements 
such as:
� higher insurance requirements ($5,000,000 per well)

� include an environmental endorsement

� required testing of water wells (out to 1,500 feet from the 
wellhead 

� well pad pre-construction site visits with the ODNR 
inspectors 

� road use and maintenance agreement or an affidavit that 
the operator attempted, in good faith, to enter into such 
an agreement
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� Agreement between the applicant and the public official of each 
applicable local government who has legal authority to enter into 
an agreement concerning maintenance and safe use of the roads, 
streets and highways

� Identification of each proposed source of groundwater and surface 
water that will be used in the production operations of the well and 
of the applicable watershed and the estimated rate and volume of 
the water withdrawal for the production operations;

� The estimated volume of recycled water to be used if recycled 
water will be used in the production operations;

� Water Sampling 
� Vertical well:  water wells within 300 feet of the proposed well prior to 

commencement of drilling
� Horizontal Well water wells within 1,500 feet of the proposed well prior to 

commencement of drilling/

� Notify an inspector from the ODNR prior to the commencement of 
well pad construction. The ODNR is required to conduct a site 
review prior to commencement of well pad construction.
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� In March 2013, New York State Assembly 
passed a bill to further delay permits for 
hydraulic fracturing until at least 2015.

� Original moratorium went into effect in 2008.
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Typical Frac components per well

Compound Purpose Common application Common application % Gallons Pounds

Acids
Helps dissolve minerals and initiate 
"ssure in rock (pre-fracture)

Swimming pool cleaner 0.123% 4,900 41,100

Glutaraldehyde Eliminates bacteria in the water
Disinfectant; Sterilizer for medical and 
dental equipment

0.001% 40 300

Sodium Chloride
Allows a delayed break down of the gel 
polymer chains

Table Salt 0.010% 400 3,300

n-Dimethyl formamide Prevents the corrosion of the pipe
Used in pharmaceuticals, acrylic fibers, and 
plastics

0.002% 100 700

Borate salts
Maintains fluid viscosity as temperature 
increases

Used in laundry detergents, hand soaps 
and cosmetics

0.007% 300 2,300

Polyacrylamide Minimize friction between fluid and pipe Water treatment, soil conditioner 0.008% 300 2,700

Petroleum distillates “Slicks” the water to minimize friction Make-up remover, laxatives, candy 0.088% 3,500 29,400

Guar gum Thickens the water to suspend the sand
Thickener used in cosmetics, baked goods, 
ice cream, toothpaste, sauces, and salad 
dressing

0.056% 2,200 18,700

Citric Acid Prevents precipitation of metal oxides
Food additive; food and beverages; lemon 
juice

0.004% 200 1,300

Potassium chloride Creates a brine carrier fluid Low sodium table salt substitute 0.011% 400 3,700

Ammonium bisulfate
Removes oxygen from the water to 
protect the pipe from corrosion

Cosmetics, food and beverage, processing, 
water treatment

0.060% 2,400 20,000

Sodium or potassium carbonate
Maintains the e#ectiveness of other 
components, such as crosslinkers

Washing soda, detergents, soap, water 
softener, glass and ceramics

0.011% 400 3,700

Proppant
Allows the fissures to remain open so 
the gas can escape

Drinking water filtration, play sand 0.450% 150,300

Ethylene glycol Prevents scale deposits in the pipe
Automotive antifreeze, household 
cleansers, deicing, and caulk

0.043% 1,700 14,400

Isopropanol
Used to increase the viscosity of the 
fracture !uid

Glass cleaner, antiperspirant, and hair color 0.085% 3,400 28,400

Water 99.041% 4,000,000 33,400,000
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� Lease term 
� 3 year / 5 year / 7 year
� Renew / renegotiate 

� Limited to depth, horizon, or all gas
� Hold by

� Drilling 
� Production 
� Rent 

� Royalty %
� Net
� Gross

� Free Gas
� Bonus/Signing Payment
� Land Use Fee / Well Site Fee
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� Automatic renewal / Renegotiate

� Require land owner to defend the title

� Environmental protection clauses [+-]

� Hold beyond the primary term without defining activities

� Pooling / Unitizing
� With or without notice

� Pugh Clause 

� Proportion of all land in unit held (no Pugh)

� Proportion of producing land held  (Pugh)

� Net Royalty / Gross Royalty

� No production requirement 
� Shut in

� Constrained

� Land held by old “shallow” lease
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• Probability  Volumetric 
Adjustments 

• Well Spacing

• Likelihood of development
• Absorption

• Acres of leased
• Number of rigs
• Time to drill
• Market for gas

• Location of Rigs
• Lease Control/Ownership
• Pooling

• Quality of Reserve / Well
• Thickness
• Nearby performance history
• Wet vs. Dry Gas
• Rate of 

• Production
• Decline

• Likelihood of Full Property 
Development 

• Lease holding needs of 
developer/driller

• Capital Investment

• Cost to Produce
• Acquisition
• Development
• Operating/Process
• Sales

• Market
• Price
• Consumption

• Timing
• Accessibility to market
• Pipelines
• Capital Investments

• Plants
• Compressors 
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Well permit expired
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Well permit expired
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� The closest drilled Marcellus well is ~0.6 miles 
away (green star)

� Within 5 miles of the subject estate there are

� 102 gas wells

� 101 permitted locations

� 2 rigs
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� Acreage within 5 mile radius is 50,266 acres

� 102 wells at 80 acres/well = 8,160 acres developed 
since 2008, or 16%

� Assuming those 2 rigs continuously develop the 5 
mile radius, it would take 44 years for full 
development
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� When a well is commenced during the primary term, 
the leasehold is said to be “held by production.”

� So long as a leasehold is held by production, the 
energy company holds all rights granted through the 
lease agreement.

� Thus, the landowner will be limited or prevented from 
acquiring additional lease bonus payments.
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� Where only a portion of a leasehold is included in a 
drilling unit, generally all of the leasehold will be held 
by production.

� A Pugh Clause in the lease agreement can provide 
for the release of portions of the leasehold that are 
not included within a drilling unit.

� Some leases have limits on how many acres a unit 
can be… Otherwise they can be over 2,000 acres 
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Vertical well drilled in 
2007. As of August 2013, 

still no production or 
further development.
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20112011 2012

Drilled Vertical

Planned

Drilled Vertical

Suspended?
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� “The owner of a tract of land acquires title to 
the oil and gas which he produces from wells 
drilled thereon, though it may be proved that 
part of such oil and gas migrated from 
adjoining lands.”

� Robert E. Hardwicke (1935) 

8/22/2013 www.resourcetec.com



126www.resourcetec.com8/22/2013



� 27,000,000  acres in Pennsylvania

� 80 acre well

� 80 drill rigs 

� 7 wells per year per rig

� 600 years of drilling

� Obviously there will be selectivity in where and 
how to drill 

� Industry talks in 50 to 100 plus year increments 

8/22/2013 www.resourcetec.com 127



8/22/2013 www.resourcetec.com 128



� Likely date of well development  (time) 

� Lease conditions

� Location 

� Other wells

� Pipelines

� Infrastructure

� Likelihood of full development / Full production 

� Absorption (drilling rate)

� Gas Demand / Gas Price

� Success of on-site / adjacent development
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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

$0

$100,000

$200,000

$300,000

$400,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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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 – decline 0.711
D - decline fraction (1/d) 1.406
t - unit of time Years
b - hyperbolic exponent 1
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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
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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



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

q - flow at time t

d – decline 1.076

D - decline fraction (1/d) 0.930

t - unit of time Years

b - hyperbolic exponent 1
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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
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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
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2001: Oil and gas estate declared non-assessable  by 
Pa Supreme Court  (IOGA v Fayette County)

� Decision based on courts determination that:

� The Oil and Gas were not specifically identified as taxable real 
estate by the local tax enabling legislation  (see 72 P.S. § 5020-201)  

� Oil and gas significantly different species of asset than those 
listed

� However, same law states:

� “All other things and persons now taxable” (72 P.S. § 5020-201-(c))

� Exemptions limited to list (see 72 P.S. § 5020-204)

� Lands classified as “auxiliary” forest lands are to be taxed at 
reduced values…“Provided, however, that if the said surface 
land be underlain by coal, iron ore, oil, gas, or other valuable 
minerals, said minerals may be assessed separately.” (see 72 
P.S. § 5020-419)



Informational Notice 10/10/2012
� Real Estate = 3 separate estates

� Surface 

� Mineral (Includes Oil and Gas)

� Support

� Oil and Gas in-place are real estate

� Oil and gas lease once in production is a conveyance of real estate and creates 
a fee simple determinable interest in the lessee 

� Transfer of the estate is a taxable transfer 

� Working interest

� Royalty interest

� Overriding royalty interests 

� Leases are consider perpetual or until exhaustion (30 years – indefinite) 

� Receiving income from a royalty interest is not taxable real estate; it is income 

� Taxable Value is based on

� Bona fide sale 

� A computed value based on assessed value and common level ratio 72 P.S. § 8101-C) 

� Actual monetary worth (72 P.S. § 8101-C) as delineated by an appraisal (61. Pa. Code 
§ 91.136)
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• Probability  Volumetric 
Adjustments 

• Well Spacing

• Likelihood of development
• Absorption

• Acres of leased
• Number of rigs
• Time to drill
• Market for gas

• Location of Rigs
• Lease Control/Ownership
• Pooling

• Quality of Reserve / Well
• Thickness
• Nearby performance history
• Wet vs. Dry Gas
• Rate of 

• Production
• Decline

• Likelihood of Full Property 
Development 

• Lease holding needs of 
developer/driller

• Capital Investment

• Cost to Produce
• Acquisition
• Development
• Operating/Process
• Sales

• Market
• Price
• Consumption

• Timing
• Accessibility to market
• Pipelines
• Capital Investments

• Plants
• Compressors 
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� Discount for Marketability

� Discount for Lack of Control
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Resource Technologies Corporation

PO Box 242, State College, Pa, 16804-0242

www.resourcetec.com 

814 237 4009


