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A BRIEF INTRODUCTION TO SCIENTIFIC AND ENGINEERING BACKGROUND                                OF OIL AND GAS LAW


Petroleum is a generic name for certain combustible hydrocarbon compounds found in the earth.  The molecular structure of these hydrogen and carbon compounds varies from the very simple structure of methane (CH4), a component of the fuel natural gas, to more complex structures, such as that of octane (C8H18), a component of crude oil.  In addition, impurities are often associated with petroleum (the sulfur compound that contaminates sour gas and oil is one), and these should be removed prior to marketing the product.


Of the many physical properties of petroleum studied by scientists, three are fundamental for an understanding of oil and gas production.  First, petroleum occurs in nature in the gaseous, liquid and solid states, usually as gas or a liquid.  Wherever it occurs as a liquid there is almost always some gas also present in solution.  Since gas expands when pressure is reduced, there is energy available for the propulsion of the oil to the surface.  How much energy is available depends on the amount of gas present in the reservoir, at least in part.  We say “in part” because other sources of energy may also be present the reservoir, as we shall see in a later paragraph.  Another important property of petroleum is its specific gravity or density.  In the case of solids and liquids, specific gravity expresses the ratio between the weights of equal volumes of water and another substance measured at a standard temperature.  The weight of water is assigned a value of 1.  Liquid petroleum normally being lighter than water, its specific gravity is a fraction.  For example, the specific gravity of octane is .7064.  In the oil industry, however, the specific gravity of oil is commonly expressed in A.P.I. degrees.  On this scale the ratio is inverted so that oil with the least specific gravity has the highest A.P.I. gravity.  Most crude oils range from 27° to 35° A.P.I. gravity.  Other things being equal, the higher the A.P.I. gravity the better the price for the oil.  The third, property to be noticed is viscosity, which is an inverse measure of the ability of a fluid to flow.  The less viscous the fluid the greater its mobility.  There is a relationship between specific gravity and viscosity, for usually the less dense a petroleum compound is the less viscous it is.  The viscosity of oil in a reservoir is also affected by the amount of gas present in solution, for gas is the less viscous of the two fluids.  Production methods which permit gas to escape from solution before-the oil has reached the well bore decrease ultimate recovery from the reservoir by increasing the viscosity of the oil as well as by dissipating the reservoir energy.


To understand how petroleum is found and produced, we need to know something about petroleum geology.  This is a big subject and what follows is only rudimentary.  All rocks are divided into three basic classifications: igneous (granite is an example), metamorphic (slate and marble are examples), and sedimentary, of which three kinds are especially important in petroleum geology, sandstone, limestone and shale.  The crust of the earth is composed of layers of these rocks overlain in some places with a thin coating of top soil, and any single layer (or stratum) will normally contain only one kind of rock.  These strata having been deposited at different periods of time, the deepest layer will ordinarily be the oldest.  Igneous and metamorphic rocks are also called basement rock, since, being older, they ordinarily occur beneath sedimentary deposits.  Nearly all commercial oil and gas production is from some form of sedimentary rock.  This is accounted for in one theory by the absence of source material for the manufacture of petroleum prior to the time of sedimentary deposits.  According to this theory, oil and gas was formed from animal and vegetable life in the sea, and it was the sea that deposited sedimentary strata.  Whether one accepts this theory of the origin of petroleum, there is another reason for its presence being confined to sedimentary rocks.  Unlike igneous and metamorphic rocks, many sandstones and limestones and some shales possess two physical properties necessary for the accumulation of petroleum in commercial quantities, viz., porosity and permeability.  Porosity is demonstrated every time you put oil on a whetstone to sharpen a knife.  The stone soaks up the oil because there is a void between the particles that compose the rock.  Permeability of rock is its capacity for transmitting a fluid.  It is not enough that reservoir rock be capable of holding petroleum; it must also allow the petroleum to move through it.  Usually porosity and permeability conjoin, but this is not invariably true.


In summary, a commercial oil deposit requires the presence of a porous, permeable rock formation containing oil of marketable A.P.I. gravity and of producible viscosity.


It is the business of petroleum geologists, aided by geophysicists and other scientists, to search for these deposits.  At present, however, there is no way of finding oil and gas short of drilling wells. …

A consideration of the mechanics of oil and gas production closes this brief discussion of the scientific background of oil and gas law.  Three fluids may be found singly or in combination in a reservoir trap: oil, gas and water, usually salt water.  If each is present in its natural state, the water will be at the bottom, the oil next, and free gas on top. (... [W]ater has the greatest density, oil next, and gas the least.)  The lines separating these fluids (called oil-water and gas-oil contact lines) are not sharply defined; at the gas-oil contact line, for example, there is likely to be a zone of very high A.P.I. gravity oil heavily saturated with gas.  Also present in the typical reservoir will be connate water, a thin film of water around each grain of the stone, but very little of this is produced by the well.  Free gas does not always occur in a reservoir, but some gas is almost always present in solution in the oil, most of which becomes free gas when the oil reaches the reduced pressure of the surface.  Such gas, known as casinghead gas, was customarily flared in the 1930’s, but now it is common (though by no means uniform) practice to remove its liquid components and sell it.


Both natural and artificial means are used to produce oil.  During primary production natural energy propels the petroleum to the well bore, where artificial energy can then be used to lift it to the surface, if necessary.  The natural sources of reservoir energy are: (1) gas expansion, (2) water encroachment, and (3) gravity.  One of these forces is always present in a commercial oil field, and often a combination of all three.  Gas expansion reservoirs are the most common.  A reduction of pressure from opening the well allows the gas to expand, forcing the oil to the well bore and lifting it to the surface.  If some of the gas is free, the field is known as a gas-cap field; if not, as a solution-gas field.  In either event, maximum ultimate recovery depends on conserving the gas pressure.  Hence, it is as improper to produce gas from the gas cap as it is to produce oil from wells with high gas-oil ratios.  In many states the gas-oil ratio is carefully regulated, and inefficient wells dissipating the reservoir pressure are shut in or put on limited production.


A water-drive field derives its energy mainly from edge- or bottom-water in the formation, though gas expansion may give an assist.  Water is only slightly compressible but when tremendous volumes of it are present, as is frequently true in reservoir traps, the effect of the slight compression is greatly magnified.  With a reduction of pressure, the water expands pushing the oil ahead of it.  Recovery of a very high percentage of the oil in place can be achieved in water-drive fields because the water has the effect of flushing out the recalcitrant oil and washing it free toward the well bore, but such recoveries depend on use of proper production methods.  Water pressure should be maintained and the water table should rise uniformly.  Accordingly, wells with high water-oil ratios should not be allowed to produce.  Nor should the rate of oil production be so high that channels form between the water table and the well bore, bypassing oil in the less permeable parts of the formation. ...


Rate of production, gas-oil and water-oil ratios are the primary factors affecting recoveries.  Of less importance is well spacing.  The dense drilling of the 20’s and early 30’s was wasteful certainly, but not so much in harm done to reservoirs as in the expense of useless wells.  It is now recognized that one oil well can efficiently drain twenty to eighty acres (depending on the reservoir), and most states have some sort of regulation requiring uniform spacing of wells within these limits.  The present problem in well spacing is irregular spacing rather than overcrowding.  Some states grant liberal exceptions to the uniform drilling pattern.  Even this causes no serious problem by itself, but such exceptions are usually accompanied by a disproportionately large production allowable for the small tract.  For example, in a field drilled on a 40-acre pattern, the wells drilled on 5-acre sites as exceptions may receive ninety percent of the allowable for a standard site.  Not only is this unfair to the larger site owners, it can result in such damage to the reservoir as the channeling described above.  The solution to the problem is integration of small tracts into drilling units of the proper size, a process called pooling.  

… When primary production declines or ceases from loss of reservoir energy, it may often be restored by artificial reservoir repressuring operations.  Petroleum engineers divide these operations into two classes: (1) pressure maintenance involves the injection of a fluid into a reservoir just beginning to show production and pressure decline.  Its object is to maintain primary production by keeping pressure up.  An excellent field example is the salt-water injection program in the East Texas oil field, which is a water-drive reservoir.  A serious decline in pressure was halted in 1942 by injecting, in the lower part of the stratum, the salt water produced by the wells near the oil-water contact line.  There was also disposed of thereby the salt water, which posed a serious pollution problem on the surface.  Gas injection operations are also common, especially in gas-cap fields.  (2)  The term secondary recovery is applied to worn-out fields, where the pressure is about gone and the wells are on the pump.  A usual method employed in these fields is water flooding.  A five-spot waterflood program works like this.  Four wells, one in each corner of a square, are designated input wells.  A well in the center of the square is utilized as a producing well.  Water is then circulated through the input wells into the reservoir, washing the remaining oil before it; toward the production well.


Most pressure maintenance, secondary recovery, cycling and recycling operations require the cooperation of the operators and the landowners in the field for financial and engineering reasons, so that operations can be conducted without regard for property lines.
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History, Structure, And Government Regulations
Background.   The existence of crude oil has been acknowledged for hundreds of years.  It was not until the middle of the 19th century, however, that crude oil became popular.  Its popularity coincided with the search for an improved source of lighting and the development of a suitable refinery process.  The crude oil used as feedstock was refined into a lighting oil known as kerosene.  The oil was found in natural seeps in the earth’s surface and initially sold for about $20 a barrel.


In 1859, Edwin L. Drake struck oil in Titusville, Pennsylvania, by drilling a 69 foot well.  This was the first time oil had been obtained by drilling through rock, and it is classified as the birth of the oil industry.  The market and a price had previously been established, and substantial quantities were finally available.  The price, however, did not remain at $20 a barrel.  As a result of Drake’s discovery, many men rushed to Pennsylvania to search for crude oil.  This surge in exploration soon spread to other states and to other countries.  As the available supply increased, the price plummeted.  By 1861, the price of a barrel of crude oil averaged 50 cents.

Original refined products.  The primary product of the unsophisticated refineries of the 1860s was kerosene.  Lubricants, which became more in demand as the United States moved into a new technological age, were also produced.  Another product resulting from the refining process was natural gasoline.  However, it had no use, at the time and was considered to be a waste byproduct.


The Civil War hastened the development of a new technological age.  This, consequently, increased the need for petroleum, and some new industrial processes were developed.  In addition, existing factories worked at capacity producing materials needed for the war.  These factories required both kerosene and lubricants.


The need for petroleum, however, did not decrease when the war ended.  Many cities needed to be rebuilt, and a railroad system, which brought with it a movement to settle western United States, had been established.  Petroleum and petroleum-based products became more and more a part of the American lifestyle.


At the turn of the century, the development of the internal combustion engine and the birth of the auto industry resulted in a variety of new applications for products derived from crude oil.  This caused still another increase in, the demand for crude oil.  Gasoline, a product which had been considered a waste byproduct, found a market. …
The evolution of the industry’s structure.  The production of crude oil in the United States has always been widely dispersed among numerous producers.  The faith and determination of many individuals, not just a few companies, played a vital role in shaping the oil industry.  For example, independents discovered 14 of the 15 large oil pools in Texas and Oklahoma between 1912 and 1926.  Many of the discoveries were in areas that the majors would not touch.


In addition to sheer will on the part of the independents, a dominance by the major producers did not develop domestically because of the laws which governed mineral rights in the United States.  The mineral rights in most foreign countries belonged to the government.  Major companies often, negotiated contracts which granted concessions which allowed them a near or absolute monopoly in the exploration and production of oil in a specific foreign country.  Consequently, a small number of producers controlled the mineral rights underlying a vast amount of land.


Ownership of land in the United States, however, included what was below it (the mineral rights).  Therefore, the right to drill often involved negotiations with a large number of landowners.  As a result, the ownership of the mineral rights in the United States belonged to many individuals or companies, not a small number of large companies.  Given a choice between focusing their efforts upon large tracts, often consisting of an entire country, and small tracts, often as small as a few hundred acres, the majors chose the former. ... 


The period 1920-1935 was one of the most active periods in the history of the industry with respect to integration.  Management realized that by operating their companies across two or more levels of the industry they would gain considerable protection against wide fluctuations in their profits.  Another factor, however, played an even greater role in the substantial forward integration movement which took place during this period.  This was the existence of an abundant supply of crude oil.


The property laws in the United States with respect to oil and gas were based on the “rule of capture.”  Thus, the producers of a well on a tract of land acquired title to all the oil and gas produced from their well despite that some of the oil and gas could have been drained from under adjoining properties.  Newly discovered oil was usually produced at maximum rates regardless of the price of the oil or the requirements of the market.  Obviously, it was to the advantage of the producers to sell their oil at any price in excess of their direct lifting costs, rather than to lose it entirely to a neighboring producer.


Many prorationing laws were enacted between 1930 and 1935.  These laws put an end to this situation of maximum production rates.  However, until this time, an acute oversupply existed.  Many crude oil producers integrated their companies into refining activities as a means of disposing of their crude oil.  Due to the large number of companies which followed this pattern, the competition in this phase of the industry increased greatly.  This situation stimulated forward integration into marketing activities by refiners who needed outlets for their processed crude.
Comparison Box #6

	
	CRUDE OIL
	NATURAL GAS

	Picture
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	Chemical Makeup
	A mixture of hydrocarbons and other liquid organic compounds
	Hydrocarbon gas consisting of mostly methane, but including carbon dioxide and nitrogen

	How is it Formed?
	Large quantities of dead organisms undergo extreme heat and pressure in the earth’s core
	Biogenically:  breakdown of organic material caused by methanogenic organisms in marshes and bogs

Thermogenically:  organic material broken down by heat and pressure

	How is it Obtained?
	Oil drilling:

· Geologists research where crude oil may be found below the earth’s surface
· A rig is built above the well
· A drill burrows into the ground until it reaches the well
· The oil is extracted by pumps
	Often found in the same reserves as used by for oil drilling.  Natural gas is drilled vertically or horizontally as depicted below:
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	Top 5 U.S. States Where

Found
	Texas (including offshore);

Alaska (including offshore); California

North Dakota; Oklahoma
	Texas; Louisiana; Wyoming; Oklahoma; Colorado

	How is it Transported?
	Pipelines, tanker trucks, and trains
	Primarily pipelines, but also in pressurized containers in trucks

	Processing
	Processed in oil refineries through distillation and chemical processes for a variety of uses
	Processed in a natural gas processing plant through a series of up to 10 treatments to remove various impurities


	
	CRUDE OIL
	NATURAL GAS

	Uses
	· Fuels (including gasoline, diesel, kerosene, jet fuel, etc.)

· Plastics

· Lubricants

· Wax

· Tar

· Asphalt

· Fertilizers
	· Generating electricity (through gas and steam turbines)

· Cooking and heating fuel

· Fuel for vehicles and aircraft

· Fertilizers



	10/5/15 Price for  
11/15 Delivery
	$45-50 per barrel (5.6 million BTU’s of energy)
	$2.54 per thousand cubic feet (1 million BTU’s of energy)

	Pollution

Concerns
	· Point source:  Oil spills from tankers, pipelines, and oil wells

· Nonpoint source:  Runoff from asphalt covered roads, improper disposal of chemicals, watercraft leaking oil

· Air pollution:  Carbon monoxide and nitrogen oxides

· Heat pollution:  Release of carbon dioxide leads to the greenhouse effect and global warming
	· Air pollution:  Minimal sulfur dioxide and nitrous oxide release

· Heat pollution:  Release of carbon dioxide leads to the greenhouse effect and global warming



	Notable  U.S. Disasters


	1. Lakeview Gusher, California (1910-1911)—9 million barrels


2. Deepwater Horizon, Gulf of Mexico (2010)—4.9 million barrels


3. Exxon Valdez, Alaska (1989)—0.75 million barrels
	1. New London, Texas school explosion (1937)—natural gas leak caused explosion killing 295 people

2. Cleveland, Ohio gas explosion (1944)—explosion and fires killed 130 people and leveled a square mile

3. Pittsburgh, Pennsylvania (1927)—workmen used flame blowtorch to find gas leak source, 28 killed and rain of metal and fire over one mile
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DISCUSSION QUESTIONS:  EXTRACTION & THE WESTMORELAND RULE
2.23. What are the factual similarities and differences between acquiring first possession of wild animals and extracting oil and gas?  What does this factual comparison suggest about the usefulness of the analogy created by Westmoreland?
2.24. How well do the rules and factors developed in the animal cases for determining first possession apply to the extraction of oil and gas?

2.25. What other methods of allocating oil and gas might there be beside the method suggested in Westmoreland?  What are the strengths and weaknesses of these methods as compared to Westmoreland?
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3.  “Escaping” Oil & Gas
Hammonds v. Central Kentucky Natural Gas Co.

255 Ky. 685, 75 S.W.2d 204 (1934)

Stanley, Commissioner:  The case seems to be one of first impression.  About 1919, the appellee exhausted the gas from a field of about 15.000 acres in Menifee and adjoining counties, most of which it had under lease.  Thereafter it brought in vast quantities of gas from distant fields and put it by force through its previously drilled wells into the vacated underground reservoir, withdrawing it as desired.  In recent rate litigation the company valued these holdings at $2,000,000.


The appellant owns 54 acres within this boundary which was never leased to the company.  It is not disputed that this geological dome or basin underlies her land.  She brought this suit to recover a large sum for use and occupation under the idea of trespass, it being charged that the gas was placed in or under her property without her knowledge or consent.  Judgment went for the defendant.  The decision must rest upon the character and nature of property in natural gas.



The migratory trait of oil and gas when released from imprisonment in their natural geological reservoirs by decrease of the pressure which confines them when the strata is penetrated, naturally or mechanically–perhaps at a point far removed and where no connection could be suspected–was early judicially recognized.  This power, as it were, of self-transmission, or this fleeting nature of oil and gas, soon gave rise to the distinctive rules of law which differentiate these substances from the solid minerals.                                           



In the pioneer case of Hail v. Reed, 54 Ky. 479 (1854), suit was filed to recover possession of "three barrels of American oil," valued at $1.25 a gallon, which had been drawn from the plaintiff’s salt well in Cumberland county without his license or permission.  In the argument, the plaintiffs likened the oil to solid minerals, while the defendants suggested the analogies between animals ferae naturae and waters of a spring to oil (then a novel product sold as a medicine, and stated by the court to be "a peculiar liquid not necessary nor indeed suitable for the common use of man"), and maintained that since the plaintiff had not reduced the oil to possession and as they had done so through their own efforts, they were entitled to retain it.  The court passed over the suggested analogies and held that, like water collected, the oil actually in the well, there subject to being taken out, was the property of the owner of the land and belonged to him when drawn out unless it had been done by his licensee.  The defendants were regarded as wrongdoers and the oil was restored to the owner of the land.  It  remained for the Supreme Court of Pennsylvania twelve years later to point out specifically for the first time the distinctions and to lay the predicate for the various rules based upon the fugacious nature of these minerals in Funk v. Haldeman, 53 Pa. 229.  In Westmoreland & Cambria Natural Gas Company v. De Witt, 130 Pa. 235, 18 A. 724, 725, that court said:

Water and oil, and still more strongly gas, may be classed by themselves, if the analogy be not too fanciful, as minerals ferae naturae.  In common with animals, and unlike other minerals, they have the power and the tendency to escape without the volition of the owner.  Their ‘fugitive and wandering existence within the limits of a particular tract was uncertain,’ … They belong to the owner of the land, and are part of it, so long as they are on or in it, and are subject to his control; but when they escape, and go into other land, or come under another’s control, the title of the former owner is gone. Possession of the land, therefore, is not necessarily possession of the gas. 


But, as is pointed out in Mills & Willingham on the Law of Oil and Gas, sec. 13, the doctrine of ferae naturae was not carried to its logical conclusion in that state (as it was in Indiana), for Pennsylvania, as in a majority of the oil producing states, has adopted the rule that the owner of land under which oil and gas lie is the absolute owner of them in place in the same manner and to the same extent as is an owner of solid minerals, and he may create by grant or reservation a separate corporeal estate  in oil or gas identical in nature with the estate of the surface, subject of course, to loss through escape.  We so regard it in Kentucky. Willis’s Thornton on Oil & Gas, §§§34, 39, 46, 82, 86 & 472; Hail v. Reed, supra; ... Swiss Oil Corporation v. Hupp, 253 Ky. 552, 69 S.W. 2d 1037. Except the easement to explore and develop, the conveyance is in reality the grant of a right in real estate yet to be actually severed or produced, for as to oil and gas not discovered or produced, there is no change of title from the common ownership.  Kelly v. Keys, 213 Pa. 295, 62 A. 911; Swiss Oil Corporation v. Hupp, supra. 


The conception of absolute ownership can go no further, for beyond that point the wild and migratory nature of oil and gas destroys the theory.  They may be here today and gone tomorrow.  They belong to the owner of the land as a part of it so long as they are on it or subject to his control; when they are gone, his title is gone.  Brown v. Spilman, 155 U.S. 665.  If they escape into the land of another, they become his property in like degree or manner.   So it is declared that oil and gas are not the property of any one until reduced to actual possession by extraction, although by virtue of his proprietorship the owner of  the  surface, or his grantee of the severed mineral estate, has the exclusive right of seeking to acquire and of appropriating the oil and gas directly beneath.  This theory of ownership or, perhaps more accurately speaking, lack of ownership is practically universally recognized. ...



When gas is thus severed and brought under dominion and into actual possession at the surface, it, of course, becomes the personal property of the one who has extracted it under a right so to do.  Willis’s Thornton on Oil & Gas, secs. 50 and 60. The appellee acquired such title to the gas here involved.  The question is whether the gas, having once been reduced to possession and absolute ownership having vested, was restored to its original wild and natural status, by being replaced in a similar reservoir of nature, taking the place of other gas which once occupied that same subterranean chamber. ...



In seeking for an analogous condition in the law, the courts, since the early Pennsylvania case, have compared natural gas and oil to that of animals ferae naturae.  The analogy, as we have seen, formed the basis of the all but universal doctrine of property in these wandering minerals.  So we may look to that analogous law.  From the beginning, wild animals have been regarded as quasi property of the entire human race. It is the recognition of land titles rather than of any individual property in the game that prevents its pursuit, and, barring all questions of trespass, exclusive property in birds and wild animals becomes vested in the person capturing or reducing them to possession.  But unless killed, this is a qualified property, for when restored to their natural wild and free state, the dominion and individual proprietorship of any person over them is at an end and they resume their status is common property. 3 C.J. l8, 19.  So, too, are fish collective property so long as they remain unconfined, in their natural element in a public stream, and not even the owner of the soil over which the stream flows owns the fish therein, although he may have the exclusive right of fishing in the stream where it runs over his land.  And, as in the case of wild game, a qualified property in an individual may be acquired by catching and confining fish within a private pond so they cannot escape.  If, however, the fish escape and are found at large in their proper element, they again become public property and are subject to appropriation by the first person who takes them. 26 C. J. 597.


If one capture a fox in a forest and turn it loose in another, or if he catch a fish and put it back in the stream at another point, has he not done with that migratory, common property just what the appellee has done with the gas in this case?  Did the company not lose its exclusive property in the gas when it restored the substance to its natural habitat?



Another analogue to the moving deposits of oil and gas is subterranean and percolating water which also have a similarity of relation though not of identity, the substantial difference being only that oil and gas are vanishing products while water may be perpetually supplied by nature.  One may draw water and it becomes his when placed in his own receptacle.  He may appropriate water from a running stream to turn his mill or to irrigate his land and the property therein may be said to exist in him so long as it remains under his control.  But once the water is restored to the earth or to the running stream that exclusive, individual title is lost.  Willis’s Thornton on Oil & Gas, sec. 42; Hill v. Reed, supra; Rock Creek Ditch & Flame Company v. Miller, 93 Mont. 247, 17 P.2d 1074.


In his revision of Thornton on Oil & Gas, Judge Willis probably had this identical situation in mind when writing section 1264 concerning the taxation of oil and gas.  It is there said:

When oil and gas are restored to the land they become a part of the real estate and taxable as such.  One company owns an entire gas field in central Kentucky.  It has for years stored natural gas therein and the question is suggested as to the character of the gas in such circumstances.  It differs from ordinary storage in artificial containers.  The gas is put back under pressure into the natural reservoirs and assumes again its original character as part of the realty.  It plainly should be taxed with and as a part of the land.  It is analogous to the law concerning timber.  Standing in the woods, timber is a part of the land.  When severed it becomes personal property.  If made into lumber and used to construct a building it becomes again a part of the land to which it is attached.  When gas is stored in the natural reservoir it is subject to all the properties that inhered in it originally.  A neighbor could take it with impunity through adjacent wells, if he owned land within the radius of the reservoir.  Hence, it should be taxed only as part of the land in which it is placed, and in such circumstances could not be treated as personal property.

We are of opinion, therefore, that if in fact the gas turned loose in the earth wandered into the plaintiff’s land, the defendant is not liable to her for the value of the use of her property, for the company ceased to be the exclusive owner of the whole of the gas–it again became mineral ferae naturae.  Accordingly, the judgment is affirmed.
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DISCUSSION QUESTIONS:  HAMMONDS

2.26. Assuming she was not going to use the space for storage herself, what harm to Ms. Hammonds would occur if the gas company stored its gas in the reservoir under her property?  What benefits might accrue to society if the gas was stored underground rather than in aboveground tanks?  Which interest do you think is stronger?

2.27. Why do you think the parties were not able to bargain to a satisfactory solution in Hammonds?
2.28. Why doesn’t the long quote from Willis’s Thornton on Oil & Gas §1264 (pp. 97-98) conclusively resolve this case?
2.29. After the court issued its judgment, what new problem did the gas company have?  What do you think was likely to have happened next?  Was this a good result from society’s perspective?
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White v. New York State Natural Gas Corporation

190 F.Supp. 342 (W.D. Penn. 1960)

MILLER, District Judge:  In this proceeding, plaintiff, as owner of a partial interest in the proceeds from the sale of gas produced by certain wells, seeks an accounting and to restrain the artificial cutting-back and restriction of production. Defendants admit the curtailing of production, but allege by way of defense that the native reserve of gas in the drainage areas of these wells had previously been exhausted and that the gas now being produced is storage gas which has migrated from an adjoining underground storage pool.  Defendants contend that production of this gas for plaintiff’s benefit would amount to a wrongful taking of property belonging to the storage companies.  On the other hand, plaintiff denies that storage gas is being produced.  Should that fact be established, however, plaintiff then contends that title to such gas is lost by its injection into natural underground reservoirs for storage purposes.

  
This action having been tried by the court without a jury, the court makes the following findings of fact and conclusions of law:

Findings of Fact
1.  
Plaintiff is a resident and citizen of Crawford County, Pennsylvania. Defendant, New York State Natural Gas Corporation (hereinafter referred to as ‘defendant New York’), is a New York corporation and doing business in Pennsylvania.  Defendant, Tennessee Gas Transmission Company (hereinafter referred to as ‘defendant Tennessee’), is a Delaware corporation and doing business in Pennsylvania.  The amount in controversy exceeds the sum of $3,000 exclusive of interest and costs.

2.  
On November 2, 1935, C. E. Updegraff of Williamsport, Pennsylvania, was the owner of certain gas leases with producing gas wells thereon located in Genesee Township, Potter County, Pennsylvania.  On that date, the said C. E. Updegraff and plaintiff entered into a contract under which plaintiff obtained a right to a portion of the proceeds resulting from the sale of the production of the gas wells involved.  C. E. Updegraff retained to himself under that contract sole discretion to determine what, if any, gas should be sold, and accordingly, whether the wells should be produced. …

4.  
Subsequently, the said C. E. Updegraff died and his son, Charles H. Updegraff, succeeded to the ownership of the gas leases and gas wells, either by will or through the intestate laws of the Commonwealth of Pennsylvania. Subsequently, in January 1956, said Charles H. Updegraff sold, transferred and conveyed the said leaseholds and gas wells to defendant New York.

5.  
In January 1955, the defendants New York and Tennessee entered into an agreement in writing, by the terms of which defendant New York agreed to obtain and transfer to defendant Tennessee an undivided one-half interest in the lands, leases, royalties and other interests of the so-called Ellisburg Pool, and thereafter operate the said Pool as a storage pool for gas on behalf of both defendants.

6.  
The only well involved in this case is the O’Donnell Well No. 1 (hereinafter referred to as the ‘O’Donnell Well’) … 

7.  
The O’Donnell Well is in an Oriskany Sand gas pool commonly known as the Ellisburg Pool located in Potter County, Pennsylvania. The Ellisburg Pool lies to the east of another Oriskany Sand gas pool commonly known as the Hebron Pool.  For years it was thought that these two pools were separate gas pools, but it has now been established that they are in reality only two different parts of the same pool connected by a neck of porous and permeable Oriskany Sand.

8.  
The O’Donnell Well … was completed on March 28, 1935, but by September 1938, its production was dropping rapidly.  By April 1942, its monthly production was under 2,000 m.c.f. [million cubic feet] and by August 1946, its monthly production was under 1,000 m.c.f.  During the years 1950, 1951, 1952, 1953 and 1954, the annual production of the O’Donnell Well did not exceed 8,795 m.c.f. or an average of 733 m.c.f. monthly.  The production of the well declined steadily as did also the pressure of the well. The pressure in the O’Donnell Well when it was brought in was 2,010 p.s.i. [pounds per square inch] but had fallen to 21 p.s.i. in 1949, which was the last time that the pressure in that well was taken prior to August 1955.  The same pattern of high original but rapidly declining production and pressure was also true of other gas wells in the Ellisburg part of the Hebron-Ellisburg Pool.

9.  
During October 1953, defendant Tennessee began to store gas from Southwest United States in the Hebron part of the Hebron-Ellisburg Pool and continued to do so through 1954, 1955 and thereafter to date.  In July 1955, United Natural Gas Company (hereinafter referred to as ‘United’) also began to store gas from the Southwest in the Hebron part of the Hebron-Ellisburg Pool and continued to do so thereafter to date.

10.  
In July 1955, the production of the O’Donnell Well suddenly jumped from 541 m.c.f. in the previous month to 1,904 m.c.f.  This increase in production continued until in December 1955, it reached the level of 41,020 m.c.f. per month, which was higher than the monthly production had been at any time since August 1938.  This monthly production in December 1955 was higher than the well’s production for an entire year had been at any time since 1941.  The well’s production during the whole year 1954 was only 7,335 m.c.f. The pressure in the O’Donnell Well followed the same pattern as its production, soaring from 21 p.s.i. in 1949, to 685 p.s.i. in March 1960.  This great increase in production and pressure was due solely to the migration from the Hebron area into the Ellisburg area of gas from the Southwest which had been stored in the Hebron area by defendant Tennessee and United, resulting in the production of such storage gas through the O’Donnell Well.

11.  
The analyses, both with respect to chemical content and physical properties, of the gas produced through the O’Donnell Well since the beginning of 1956 are substantially the same as the analyses of the gas from Southwest United States which had been stored in the Hebron part of the Hebron-Ellisburg Pool by defendant Tennessee and United; but differ materially from the analyses of the original native Oriskany gas produced from both the Hebron and Ellisburg parts of the Hebron-Ellisburg Pool and other Northern Pennsylvania Oriskany pools.

12.  
On July 1, 1955, the amount of native or indigenous gas (called the ‘reserve’ in the parlance of the gas industry) left in the drainage area of the O’Donnell Well was 31,861 m.c.f.  All of the native reserve of gas of the O’Donnell Well was extracted and produced at least by the end of 1955 and since that date all gas extracted and produced through the O’Donnell Well has been, and would be in the future if production were continued, storage gas from the Southwest which has been or will be stored in the Hebron area by defendant Tennessee and United and which has migrated, and in the future will migrate, from the Hebron part into the Ellisburg part of the pool.

13.  
A well which does not produce more than 404 m.c.f. per month, which is all that the O’Donnell Well produced in January 1955, and the production of which is under contract to be sold at 15 1/2 cents per m.c.f., is not a commercially or economically profitable well to operate.

14.  
Realizing that the reason for the great increase in production of the O’Donnell Well which began in July 1955, was that gas belonging to and which had been stored in the so-called Hebron Pool by defendant Tennessee and United had migrated and was migrating into the so-called Ellisburg Pool and was being produced through the O’Donnell Well, defendant New York, in good faith in January 1956, reduced the production of the O’Donnell Well to a level above what it had produced for many years prior to the influx of the gas that defendant Tennessee and United had stored in the Hebron area.

15.  
The underground storage of gas from the Southwestern part of the United States in depleted pools in the Appalachian area, such as the so-called Hebron Pool and the so-called Ellisburg Pool, is essential to meet the public demand for gas in the Northeastern part of this country during the winter season.

Discussion

  
The pivotal issue in this case is whether title to natural gas, once having been reduced to possession, is lost by the injection of such gas into a natural underground reservoir for storage purposes.

Preliminarily, it should be noted that the court is bound to apply Pennsylvania law, since its jurisdiction in this case is based solely on diversity of citizenship of the parties.  Erie R.R. Co. v. Tompkins, 304 U.S. 64 (1938).  However, the precise issue present here has never been decided by any appellate court in Pennsylvania.2  Thus it is incumbent upon the court to make its own determination of what the Supreme Court of Pennsylvania would probably decide in a similar case, resorting to such Pennsylvania cases in the general field as might exist so as to reach a decision consistent with Pennsylvania law.  

This question has been considered by the Common Pleas Court of Allegheny County in an action by surface owners to restrain the storage of natural gas under their farm.  Protz v. Peoples Natural Gas Co., 93 Pittsb.Leg.J. 239, aff’d,  94 Pittsb.Leg.J. 139 (1945).  Finding that no storage gas had migrated under plaintiff’s land, the Chancellor nevertheless went on, by way of dictum, to conclude that in any event the presence of gas would not constitute an invasion of plaintiff’s property rights, since defendant had lost title to such gas.  A single lower court decision, of course, does not amount to such a consensus of nisi prius opinion as to bind a district court. For reasons hereinafter discussed, the court declines to defer to this dictum.  The starting point for a complete understanding of title concepts in Pennsylvania, insofar as gas and oil are concerned, is the leading case of Westmoreland (1889):

Gas, it is true, is a mineral; but it is a mineral with peculiar attributes, which require the application of precedents arising out of ordinary mineral rights, with much more careful consideration of the principles involved than of the mere decisions.  Water also is a mineral; but the decisions in ordinary cases of mining rights, etc., have never been held as unqualified precedents in regard to flowing, or even to percolating, waters.  Water and oil, and still more strongly gas, may be classed by themselves, if the analogy be not too fanciful, as minerals ferae naturae.  In common with animals, and unlike other minerals, they have the power and the tendency to escape without the volition of the owner.  Their ‘fugitive and wandering existence within the limits of a particular tract is uncertain,’ as said by Chief Justice Agnew in Brown v. Vandergrift, 80 Pa. 147, 148.  They belong to the owner of the land, and are part of it, so long as they are on or in it, and are subject to his control; but when they escape, and go into other land, or come under another’s control, the title of the former owner is gone.  Possession of the land, therefore, is not necessarily possession of the gas.  If an adjoining, or even a distant, owner, drills his own land, and taps your gas, so that it comes into his well and under his control, it is no longer yours, but his.  And equally so as between lessor and lessee in the present case, the one who controls the gas, has it in his grasp, so to speak, is the one who has possession in the legal as well as in the ordinary sense of the word.

Applying this ‘minerals ferae naturae’ doctrine, Pennsylvania courts have refused to enjoin use of a mechanical pump by defendant to obtain all the gas and oil obtainable through his land, Jones v. Forest Oil Co., 194 Pa. 379, 44 A. 1074 (1900), and the location by defendant of wells so near his property line as to drain gas from under an adjoining landowner’s property.  Barnard v. Monongahela Natural Gas Co., 216 Pa. 362, 65 A. 801(1907).

  
Nevertheless, application of the ferae naturae analogy apparently has been limited to the original ‘capture’ of native gas and oil. Insofar as title to gas and oil in place is concerned, the Supreme Court has long considered as firmly established the rule that

[O]il and gas are minerals, though not commonly spoken of as such, and while in place are ‘part of the land’ (Kier v. Peterson, 41 Pa. 357, 362; Funk v. Haldeman, 53 Pa. 229, 249; Stoughton’s Appeal, 88 Pa. 198, 201; Marshall v. Mellon, 179 Pa. 371, 374, 36 A. 201); like other minerals within the bounds of the freehold (which extends to the center of the earth-- Chartiers Block Coal Co. v. Mellon, 152 Pa. 286, 295, 25 A. 597), they may be the subject of sale … separate and apart from the surface and from any other minerals beneath it.  This being true … like all other minerals they necessarily belong to the owner in fee or his grantee, so long as they remain part of the property, and though he cannot use them until he has severed them from the freehold, exactly as in the case of all other minerals beneath the surface, he nevertheless has an ownership which he can sell and which otherwise he will lose only by their leaving the property. … As to the owner in fee and his grantees their ‘dominion is, upon general principles, as absolute over the fluid as over the solid minerals.  It is exercised in the same manner and with the same results.’ Hague v. Wheeler, 157 Pa. 324, 341, 27 A. 714. 

Hamilton v. Foster, 272 Pa. 102-103, 116 A. 50, 52 (1922).

Once severed from the realty, however, gas and oil, like other minerals, become personal property.  Williams v. Bridy, 1957, 391 Pa. 1, 136 A.2d 832, 833; 24 Am.Jur., Gas and Oil §3.  Plaintiff urges the court to adopt as the only conclusion possible under existing Pennsylvania decisions one which would divest a storage company of title to stored gas by the mere injection of such gas into underground reservoirs.  The court is urged to apply the ‘wild animal’ analogy to stored gas which plaintiff contends has escaped to its natural habitat. …

  
Generally stated, the law relating to ownership of wild animals is based on possessory concepts, with title being acquired only by reduction of the animal ferae naturae to possession and being divested by loss of possession through escape and return of the animal to its natural and ferocious state. 2 Am. Jur., Animals §8-13.

It becomes readily apparent, however, that a strict application of this analogy to the present facts is of no benefit to plaintiff’s cause.  To begin with, the storage gas in question has not escaped from its owners.  On the contrary, it is yet very much in the possession of the storage companies, being within a well-defined storage field, the Hebron-Ellisburg Field, and being subject to the control of the storage companies through the same wells by which the gas originally had been injected into the storage pool. Westmoreland; Hicks v. American Natural Gas Co., 207 Pa. 570, 57 A. 55 (1904)

Moreover, there has been no return of storage gas to its ‘natural habitat,’ since Southwest gas, differing materially in chemical and physical properties from native Oriskany gas, is not native to the Oriskany Sands underlying the Hebron-Ellisburg Field.  Deferring to the analogy of animals ferae naturae under the circumstances of this case would no more divest a storage company of title to stored gas than a zookeeper in Pittsburgh of title to an escaped elephant.  2 Am.Jur., Animals §13.

  
Particularly enlightening on the question of the general utility of the analogy of wild animals is the following language from Hamilton v. Foster, supra:

Much of the difficulty under which appellants labor would be removed if they did not attempt to extend the comparison made in Westmoreland…, far beyond the purpose for which it was intended.  It was there said: 

‘Water and oil, and still more strongly gas, may be classed by themselves, if the analogy be not too fanciful, as minerals ferae naturae.’ 

The analogy is not too fanciful, when understood in the sense in which the words were used, as appears in the next sentence: 

In common with (wild) animals, and unlike other minerals, they have the power and the tendency to escape without the volition of the owner’; but the first statement, whether or not qualified by the second, does not determine that oil and gas are not capable of ownership even when in place, or may not be the subject of a grant.
It seems clear from the foregoing that the Supreme Court of Pennsylvania does not subscribe to the theory that the analogy is a common denominator in all cases concerning title to gas and oil. 6
Also important as a guide toward the decision of the novel issue presented here are certain recent enactments of the Pennsylvania Legislature, which manifest a strong public interest in the Commonwealth in promoting the development and use of underground storage facilities.  Having previously deemed the transportation and supply of natural gas to be of sufficiently great public concern to declare it a ‘public use’ and subject it to public utility regulation, Natural Gas Companies Act of 1885, 15 P.S. §1989, the Legislature recently has conferred upon gas companies the power of eminent domain for the condemnation of depleted structures for storage purposes, Gas Operations, Well-Drilling, Petroleum and Coal Mining Act of 1955, 52 P.S. §2401, has permitted underground storage in the vicinity of operated coal mines, Id. §2301 et seq., and has authorized the Department of Forests and Waters to lease lands of the Commonwealth for storage purposes, 71 P.S. §463(j).

 
In view of the foregoing, the court is of the opinion that the Supreme Court of Pennsylvania would hold that title to natural gas once having been reduced to possession is not lost by the injection of such gas into a natural underground reservoir for storage purposes.

  
This being so, plaintiff clearly is not entitled to the relief sought. ‘Specific performance will not be decreed if it is in violation of the rights of a third person which are superior to those of the plaintiff.’  Kiley v. Baker, 150 Pa. Super. 248, 251, 27 A.2d 478, 480 (1942); McDuffee v. Hestonville, M. & F. Pass. Ry. Co., 162 F. 36 (3d Cir. 1908); Restatement, Contracts §368.  Moreover, in view of the fact that the native reserve of gas in the drainage areas of both wells has long since been depleted, plaintiff is not entitled to compel production at any capacity.  Colgan v. Forest Oil Company,[194 Pa. 234, 45 A. 119 (1899)]; Young v. Forest Oil Company, [194 Pa. 243, 45 A. 121 (1899)].
Conclusions of Law

1.  
The court had jurisdiction over the matter in controversy.  

2. 
Defendants are under no obligation to plaintiff to operate or produce … the O’Donnell Well … at its maximum capacity or … to any extent or at all.

3.  
Defendant New York acted in good faith in reducing the production of the O’Donnell Well in January 1956, since the gas then being produced through the O’Donnell Well was gas owned by defendant Tennessee and United which they had stored in the Hebron part of the Hebron-Ellisburg Pool.

Order

 And now, Dec 29, 1960, after trial by the court without a jury, and the hearing of all the evidence, and upon the Findings of Fact and Conclusions of Law, it is ordered and directed that judgment be entered in favor of the defendants, New York State Natural Gas Corporation and Tennessee Gas Transmission Company, and against the plaintiff, Harry Faber White, together with costs.
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DISCUSSION QUESTIONS:  WHITE
2.30. White rejects the analogy to wild animals in cases involving “escape.”  Was this necessary?  In other words, on the facts of White, could you make arguments from the animals cases that the “escaped” gas should remain the property of the original owner? 

2.31. What is the significance to the court’s reasoning of the Pennsylvania statutes it cites on the top of p.104?

2.32. Under the reasoning of White, will surface owners have a trespass action against those who reinsert gas?

2.33. What are the factual similarities and differences between escaping wild animals and reinsertion of oil and gas?  What does this factual comparison suggest about the usefulness of the analogy used in Hammonds?

2.34. How well do the rules and factors developed in the animal cases for determining possession of escaped animals apply to the reinsertion of oil and gas?

2.35. What does the Oklahoma statute (cited in footnote 2 of White on p.110) do?  Is this a good solution to the problem posed by Hammonds and White?

2.36. Suppose a state created a rule that the reinserted gas both remains the property of the original owner and cannot constitute a trespass against the rights of the surface owner.  This is similar to the way the legal system treats planes flying through airspace that ostensibly belongs to the surface owner; the planes remain the property of their owners and are not considered trespasses.  Would this rule be desirable?  For future reference, we will refer to this as the “Airspace Solution to the Hammonds problem.”
2.37. How should we allocate rights to reinserted gas?  The Hammonds rule?  The White rule?  The Oklahoma statute? The Airspace Solution? Something else?
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EPILOGUE:  Stephen Sondheim, I Know Things Now

(from Into the Woods)

[image: image22.png]



LITTLE RED RIDING HOOD:

Mother said, 

“Straight ahead,”

Not to delay

Or be misled

I should have heeded

Her advice ...

But he seemed so nice.

And he showed me things, 

Many beautiful things,

That I hadn’t thought to explore.

They were off  my path,

So I never had dared.

I had been so careful, 

I never had cared.

And he made me feel excited–

Well, excited and scared.

When he said, “Come in!”

With that sickening grin,

How could I know what was in store?

Once his teeth were bared,

Though, I really got scared–

Well, excited and scared–

But he drew me close

And he swallowed me down,

Down a dark slimy path

Where lie secrets that I never want to know,

And when everything familiar

Seemed to disappear forever,

At the end of the path 

Was Granny once again.

So we wait in the dark

Until someone sets us free,

And we’re brought into the light,

And we’re back at the start.

And I know things now,

Many valuable things,

That I hadn’t known before:

Do not put your faith 

In a cape and a hood,

They will not protect you 

The way that they should.

And take extra care with strangers,

Even flowers have their dangers.

And though scary is exciting,

Nice is different than good.

Now I know:

Don’t be scared.

Granny is right,

Just be prepared.

Isn’t it nice to know a lot!

And a little bit not ... 
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2 Apparently Kentucky is the only state in which this question has been decided.  See Hammonds.  For reasons set forth above, the court is of the opinion that these cases are not indicative of Pennsylvania law.  At least three states have attempted to deal with the problem through legislation. Typical of such acts is that enacted in Oklahoma:





All natural gas which has previously been reduced to possession, and which is subsequently injected into underground storage fields, sands, reservoirs and facilities, shall at all times be deemed the property of the injector, his heirs, successors or assigns; and in no event shall such gas be subject to the right of the owner of the surface of said lands or of any mineral interest therein, under which said gas storage fields, sands, reservoirs, and facilities lie, or of any person other than the injector, his heirs, successors and assigns, to produce, take, reduce to possession, waste, or otherwise interfere with or exercise any control thereover, provided that the injector, his heirs, successors and assigns, shall have no right to gas in any stratum, or portion thereof, which has not been condemned under the provisions of this Act, or otherwise purchased.





Okla.Stat.Ann. tit. 52,§36.6; see also Colo.Rev.Stat. Vol. 4, §100-9-7; Mo.Ann.Stat. tit. 25, §393.500.





6 Use of the analogy in gas and oil cases has been criticized by a number of writers: 1 Summers, Oil and Gas, §62 (Perm. ed. 1954); 2 Am.Law of Prop., §10.8 (1952); Stamm, Legal Problems in the Underground Storage of Natural Gas, 36 Tex.L.Rev. 161 (1957); Colby, The Law of Oil and Gas, 31 Calif. L.Rev. 357 (1943).
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