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I.  INTRODUCTION

Fundamentally, the regulated drilling of oil and gas wells and unitization of oil and gas pools in the several producing United States (about 33 in all) is a natural consequence of the “Rule of Capture” and evolved relatively early in the last century as the petroleum industry emerged.  The “Rule” holds that a landowner who drills wells to drain oil and gas underlying his property may also drain reserves from under his neighbor’s property without legal liability to his neighbor.  Moreover, the Rule puts no limit on either the number of wells the competing adjacent owners may drill or the proximity of the wells to the common property line in the inevitable contest between the two owners to drain as much of the reserves for individual enrichment as rapidly as possible.  Obviously, while such a scenario is expected where the Rule holds, seldom will it lead to orderly development or optimum reserve recovery, but rather usually results in economic and physical waste.  Regulatory controls on well spacing, boundary offsets and well density, along with compulsory unitization of the ownership interests in a common oil and gas pool, are now routinely imposed to counterbalance the unbridled effects of a pure Rule of Capture regime.

This paper is presented primarily to discuss and compare the regulatory structures used in various States to promote orderly drilling to prevent physical and economic waste in the development of oil and gas resources, and use of multi-lease unitization to afford to each interest owner in a common petroleum reservoir an equitable share of the hydrocarbons produced therefrom.  A brief overview of petroleum geology is first provided to explain the behavior of oil and gas underground as a prime factor in regulatory program design.  Next, general concepts common to state regulatory structures to effectively govern oil and gas development are discussed.  Lastly, the oil and gas regulatory structures in the five states of Oklahoma, Kansas, Louisiana, Texas and Colorado are compared and contrasted in function and practice.
II.  PETROLEUM GEOLOGY, MINERAL INTERESTS AND REGULATION
The need for regulatory control and unitization of a common oil and gas pool arises due to the intersection of natural geologic conditions and the human-created boundaries of property ownership.  The key to understanding this relationship requires a basic appreciation of petroleum geology utilized by geoscientists to explore for and develop oil and gas reservoirs.  Thus, this introduction provides a basic overview of petroleum geology in the context of regulated drilling and compulsory unitization of oil and gas pools common to competing mineral interests.
Oil and gas accumulates underground in porous rock formations composed most commonly of either sedimentary sandstones and shales or lime precipitates, which in the petroleum industry are called hydrocarbon "traps" for a specific reason.  There are four basic requirements to create an oil and gas trap: (1) a source rock at depth, typically rich in organic matter, in which hydrocarbons are geochemically generated over a long period of time; (2) a migrational subsurface pathway through which the hydrocarbons move from the source rock eventually into a porous geologic formation; (3) that porous geologic formation in which the petroleum accumulates; and, (4) a geologic trapping mechanism such as an impermeable caprock that confines the hydrocarbons in the porous formation preventing further outward migration.

These four factors are the result of continual geologic processes recurrent on the Earth's surface and in its subsurface. Sedimentary geologic formations are generated through surface depositional processes, such as sand accumulations by water transport and accretion (e.g., river channel sands, beaches, and barrier islands), wind transport (e.g., dunes), and by biochemical precipitation (e.g., coral reefs and algal mounds).  Through time, these surface features become buried due to natural subsidence of the Earth's crust in conjunction with continuing deposition of overlying strata.  Underground, these formations undergo natural cementation of constituent rock particles as subsurface water carrying dissolved minerals moves through the spaces, or “pores,” between the rock particles.  The formation over time can become completely cemented by the precipitation of minerals within virtually all of the pore space, or may be only partially cemented, leaving limited pore spaces within the rock.  Secondary processes can also create greater pore volume in the formation.  In the case of limestone formations, the movement of acidic subsurface water through the formation can actually dissolve the lime to form the pore spaces, i.e., "porosity," in the rock.  In turn, the degree to which the pore spaces in the rock are interconnected by channels allowing liquid and gaseous flow through the rock is termed the "permeability" within the formation, conducive to the production of petroleum.
Subsurface fluids accumulate in these pore spaces over time.  In the typical oil and gas trap, the three major fluids are natural gas, oil, and moderately fresh to very saline water, each which can vary in volume in the formation reservoir, depending on the geologic setting and physical parameters of the accumulation.  The most basic premise in the accumulation of oil and gas reservoirs is that natural gas is less dense than oil, such that it will rest in level contact with and atop the oil in a petroleum reservoir; and, as both natural gas and oil are less dense than water, these lighter fluids similarly will rest atop the water.  An unshaken bottle of Italian salad dressing is a fair analogy, with the air just below the cap representing natural gas, the oil below in the neck being crude, and the vinegar below the oil serving as the formation water.  

Porous formations in the subsurface typically contain “connate” formation water, with petroleum accumulations being the anomalous attribute within a formation.  Because of the variation in density of the respective reservoir fluids, as petroleum migrates into and through a porous formation, it tends to accumulate in the highest areas of topographic relief within the porous formation, which is commonly known as a structural "high" or "closure" in petroleum geology terms.  When such a structural high in a porous formation is overlain by an impermeable rock layer, the required trapping mechanism is present to contain the accumulation of petroleum in the structural closure, which typically resembles a circular or elliptical domed feature when geologically mapped with differential elevation contours.  In addition to such structural closures, accumulations of oil and gas can occur where the trap is formed by the truncation of hydrocarbon migration upwards in the formation against a confining impermeable formation such as a shale bed or a fault barrier.

Topographic undulations in subsurface geologic formations, i.e., "structures," are created by sediment compaction and natural tectonic forces in the Earth's crust.  Examples of such forces are earthquakes causing faulted structures, and diapiric salt movement resulting in salt domes and other salt intrusion features.  While accumulations of sediment and the formation of lime on the Earth's surface occurs in a relatively flat plane, as the rock formations become buried through natural subsidence, the tectonic forces form a structural topography within the formations that can be relatively mild to very pronounced, depending on the degree of tectonism in the area.  In the Gulf Coast area, for instance, the forces that have shaped structure in the subsurface tend to be largely the result of the loading of large volumes of sediment which can cause the beds to part and differentially move vertically to cause an offset of the beds, i.e., "growth faulting."  Such faulting can be very complex in the subsurface immediate to intrusive salt dome features.

Using data gathered from previously drilled wells and from seismic surveys, geologists prepare various maps and cross-sections to depict key parameters such as porosity, permeability, formation thickness, and structural features to identify areas where the geologic conditions converge favorably to form a potential petroleum trap.  The maps typically consist of contour lines drawn on a plat of the area of interest, on which the pertinent data has been plotted, with the lines indicating equal points of percentage porosity, sand thickness, structural elevation, or the height and lateral extent of the prospective accumulation of petroleum in the reservoir, i.e., "pay."  Cross-sections are two-dimensional presentations of the vertical and horizontal variations between the data points, much as slicing a cake allows a view from the exposed side of the sliced section.

As with petroleum geology in general, from a regulatory perspective, the basic geological setting which defines the configuration of an oil and gas reservoir comprising a drilling unit and which dictates its orderly development can range from simple to complex, and expectedly, often generates dispute among competing mineral interests when unitizing a common pool.  The happenstance of ownership boundaries superimposed at the surface on the randomness of underlying geological features and the occurrence of oil and gas accumulations therein more often than not require a reasoned regulatory approach to apply equitable principles to ensure protection of correlative rights of competing owners in the reservoir.  Given that objective, along with orderly development to maximize oil and gas production to prevent physical and economic waste, the regulatory regimes adopted by state oil and gas conservation agencies uniformly are designed to achieve such equity among the competing interests via administrative proceedings in which the particular geology within the oil and gas reservoir plays an integral role in developmental considerations.  These regimes only vary in approach, as we will see.
Based largely on the natural geologic particularities within its borders, a state may emphasize in its regulatory philosophy for oil and gas conservation specific limitations on the physical location of wells within structured spacing units of varying sizes designed to prevent uncompensated drainage.  Another state may utilize a “prorationing” regulatory system with production allowable limits based on the amount of acreage assigned into a particular unit and well locations.  Still another state may use a hybrid regulatory system blending these dual conservation philosophies to promote equity between the competing interests.  In the text below, the oil and gas regulatory systems of Oklahoma, Kansas, Louisiana, Texas and Colorado are discussed and compared as to the differing regulatory approaches in these five producing States.
III. JURISDICTION OF CONSERVATION AGENCIES TO REGULATE OIL AND GAS DEVELOPMENT 
The legal authority of oil and gas conservation agencies in the various U.S. producing states to regulate oil and gas matters is established by each state’s constitution by a general provision for the beneficial use of its natural resources, with that charge delegated to a particular regulatory agency by the state legislature via statute.   Such legislation typically will set out the general powers of the agency with certain matters more directly addressed.  The agency will then promulgate specific regulations to exercise its powers to govern oil and gas development in the state within the limits of its statutory grant of authority.  Absent this legislative “enabling” grant, the agency is without legal authority to act.  Courts generally have held that an agency is to exercise its authority only when necessary to conserve the state’s oil and gas resources and prevent their physical and economic waste, and to protect the correlative rights in production among competing interests, whereas purely private matters of contract between mineral interest owners generally are for the courts to decide and outside an agency’s regulatory jurisdiction.  
  The statutory grant to the agency typically gives it authority to establish drilling units in a common oil and gas pool and to unitize ownership in the producing reservoir to, in effect, “pool” the interests of each owner as to the right to production from the pool.  This exercise of agency jurisdiction usually involves a common oil and gas pool that underlies multiple tracts of land held by different owners to provide for an equitable sharing of production from the pool among these owners, rather than single ownership of a leasehold tract solely underlain by an oil and gas pool where equitable sharing of production simply is not an issue.  It is noted that the authority to form compulsory units to pool private mineral interests with competing rights to production over their objection has been upheld by most of the states and the United States Supreme Court as constitutional within a state’s reasonable exercise of its general police powers.
IV.  COMMON OIL AND GAS REGULATORY TERMS

A.
Meaning of “Pool” for Regulatory Purposes
In the context of oil and gas regulation, the term “pool” is common to most state regulatory structures having more or less the same meaning.  A "pool" is an underground reservoir containing an interconnected common accumulation of crude oil and/or natural gas in pressure communication.  A reservoir completely pressure-separated from another reservoir by impermeable strata or other sealing condition, though they may share a common geologic structure, is a separate "pool."  Unitization of ownership interests in production from each such pool typically is established on a reservoir-by-reservoir basis.  Similarly, activity within the geographical confines of a pooled unit, but which is related to drilling and production in subsurface intervals outside of the unit, does not constitute unit activity as far as maintaining leases comprising the unit and for other purposes.  Oil and gas regulations in several states alternatively term a pool a “separate common source of supply.”  For purposes of this paper, the term “reservoir” is generally used as synonymous with those terms as denoting a common accumulation of hydrocarbons in pressure communication.
B.
The Concept of a “Drilling Unit”
A uniform statutory directive among most of the producing states is that the agency require a proposed standard compulsory drilling unit to be the maximum area from which one well can efficiently and economically drain the recoverable oil and gas reserves underlying that unit area of the given reservoir.  That well is typically called the “unit well.”  In Oklahoma, Kansas, Texas and North Louisiana, geographical units either square or rectangular in shape and of appropriate size are generally formed for initial drilling.   By contrast, in South Louisiana, geological units delineated by the geologically defined limits of the producing reservoir are the norm.  Proper unit size is determined by estimating the likely drainage area for the well, considering its depth, the reservoir pressure, and other geophysical and petrophysical characteristics of the particular pool.  

Regardless of shape and size, the universal concept is that a drilling unit is established on the premise that the unit well to be drilled therein will effectively recover through primary production substantially all of the physically recoverable reserves underlying the unit area within a reasonable time.  As will be seen, when an enhanced recovery unit is formed post-primary production for secondary or tertiary recovery, a field-wide geologic unit with the known reservoir limits comprising its boundaries is nearly universally used, with production from the several wells typically therein allocated to all participating interests based on respective proportional percentage ownership in the unit as a whole.
Where a reservoir needs more than one drilling unit because more than one well is necessary to adequately drain its reserves, questions arise as to the proper size for the drilling and production units.  In general, the number of wells needed to efficiently and economically drain a reservoir in a reasonable period of time to maximize economics is the prime factor which drives the operator to determine the number of wells to be drilled to adequately develop the field-wide reservoir.  Obviously, this determination or proper unit size and well density does not involve a static calculus, but considers an number of dynamic factors, not the least being market conditions as to the price of oil and gas versus the cost of development and production operations.
V. EFFECT OF UNITIZATION ON MINERAL RIGHTS
The legal effect of the unit order, once in place, is to create a legal fiction that unit operations or production anywhere within the unit are considered to be operations or production on each and every lease and tract comprising that unit.  This effect applies to both single-well drilling units as well as field-wide units.

The unit order does not legally render a cross-assignment of leases.  Each mineral lessee continues to own a separate and distinct mineral lease and is required to account only to its own lessor royalty owners.  The unit operator generally is responsible for delivering to each working interest owner, including unleased mineral owners, the proportionate unit share of production each is due.  In the case of an unleased owner, the operator must account to him for the proceeds of his share of production if the owner does not make arrangements to market that share.  Consequently, royalty owners with property in a unit must look only to their mineral lessee for payment of royalties unless the royalty owner has a contract with the operator for payment otherwise, and if royalties are based on proceeds received, can only look to the proceeds received by its mineral lessee rather than the total proceeds received from unit production.  
Caution should be taken where a working interest relies on unit operations or production to maintain its interest in a mineral lease or other mineral right to ensure true unit operations or production rather than mere operations on or production from a well within the geographical boundaries of the unit but not associated therewith.  In this regard, while it is certainly recommended, it is not absolutely necessary that a well be designated a unit well during the drilling phase for those operations to constitute unit operations.  Conversely, mere designation of a well as a unit well does not ensure that all operations on that well are unit operations.  For example, continuing to drill for additional pay after penetrating the unitized producing zone may not be considered unit operations for unitized lease maintenance.

VI.  COMPARISON OF OIL AND GAS DEVELOPMENT REGULATORY STRUCTURES IN FIVE STATES
A.
Oklahoma Well Spacing And Pooling Law

Oklahoma’s statutory law governing oil and gas conservation is found at Title 52, Section 87.1, et seq., of the Oklahoma Statutes.  The regulations promulgated thereunder, as administered by the Oklahoma Corporation Commission, Oil and Gas Division (“OCC”), are codified at Chapter 10 of Title 165 of the Oklahoma Administrative Code.  The four most common oil and gas regulatory matters considered by the OCC under these laws are (1) the establishment of drilling and spacing units, (2) location exceptions to drill at non-permitted “offpattern” locations, (3) increased density exceptions to drill multiple wells in a single unit to the same unitized reservoir, and (4) compulsory or “forced” pooling of multiple mineral interests in a unit for equitable well cost and production proceeds allocation.  Applications seeking one or more of these four forms of regulatory relief typically require a hearing after 15-days personal notice specific to parties owning potentially affected mineral interests, and generally by newspaper publication in the county or counties where the lands at issue are located and in Oklahoma County.  Each of these matters is discussed in turn below.
1.
Well Spacing and Drilling Unit Configuration

The general statewide setback and density rule for oil and gas wells in Oklahoma in an unspaced common source of supply at a depth of 2,500 feet or deeper is 330 feet from any property or lease line, and no closer than 600 feet to any other well drilling to or producible in the same common source of supply, i.e., reservoir.  For reservoirs less than 2,500 feet in depth, these respective footages are 165 feet and 300 feet.  The reservoir depth for this rule is established by the completion depth of the discovery well in the reservoir.

To prevent the waste of oil and gas and to protect correlative mineral rights, the OCC is authorized to establish drilling and spacing units in any common source of supply by orders which supersede the general well setback and density rules discussed above.  Once an application to create a unit is filed for a given reservoir, no well can be drilled to produce that reservoir without a special order of the commission; but, wells either drilling or permitted for drilling under an OCC “intent to drill” prior to the filing may be drilled without regard for the pending application.  Drilling and spacing units are to be either approximately square, or rectangular as per adjoining square tracts.  Standard square units are to contain approximately 10, 40, 160 or 640 acres, while rectangular units are to contain approximately 20, 80, or 320 acres.  Adjoining rectangular units are described as “stand-up” (north-south separating boundary) or “laydown” units (east-west separating boundary), depending on the orientation of the two rectangular units within the larger square they together comprise.  Units in the same common source of supply are to be near uniform in size and shape.  In a combination reservoir productive of gas in one area and oil in the other, the size of the units in each area may differ, but should be uniform within the discrete areas save for those overlying the gas-oil contact.  Also, by statute, the OCC may not establish spacing units for more than 40 acres in size for oil reservoirs above 4,000 feet in depth, and more than 80 acres for oil reservoirs from 4,000 feet to 9,990 feet in depth.  Lastly, the OCC has specific statutory authority to set up spacing units for horizontal wells oil wells that can be as large as 640 acres, and may promulgate additional rules related to horizontal drilling and development to address unique reservoir characteristics.

The OCC rules allow drilling units to be set either for a prospective reservoir formation prior to drilling or post-drilling after discovery of a pool in a particular formation.  Historically, vast areas of Oklahoma have been spaced prior to drilling.  Though a speculative process, the OCC allows modification of such prospective spacing by application on notice and hearing only after actual drilling provides technical data as evidence of a “substantial change in knowledge” in support of the proposed spacing alternative.


An operator may also file with the OCC an application to establish field rules that will control the well spacing and density in a producing reservoir.  Such application must include the entire reservoir as to its known extent at the time.  Field rules can be extended upon notice and hearing to incorporate additional unspaced land tracts into existing drilling and spacing units.

The OCC regulations generally require a well drilled in a square unit to be located in the center of the unit.  For rectangular units, the wells in the adjoining rectangular tracts are to be at alternate ends of the tracts in a northeast-southwest pattern.  This rule also applies to pre-1971 rectangular units in which a sliding “slot-pattern” location previously was allowed.  Despite the “center” location rule, the OCC regulations allow the following tolerances for legal locations:
(1) At least 165 feet from a 10-acre unit boundary or the appropriate 10-acre square in a 20-acre unit.

(2) At least 330 feet from a 40-acre unit boundary or the appropriate 40-acre square in an 80-acre unit.

(3) At least 660 feet from a 160-acre unit boundary or the appropriate 160-acre square in a 320-acre unit.

(4) At least 1,320 feet from a 640-acre unit boundary.

Additionally provided by statute is that, in the case of a spacing unit of 160 acres or more, no leasehold interest partially outside the spacing unit concerned may be held by unit production more than 90 days after the primary term of the lease expires.  Also, a 640-acre gas unit is limited in size to an additional 10% acreage tolerance (i.e., no more than 64 additional acres) unless the single section in excess of the acreage above that level will comprise the unit.  Typically in Oklahoma, spacing units rarely are formed across section lines, but rather are confined to within the section boundaries as a matter of OCC practice and policy. 

As a practical matter, Oklahoma law does not require that a spacing unit be completely underlain by productive reservoir.  In fact, as already noted, a unique aspect of Oklahoma spacing is that units can be established on large areas of land which have not been drilled and found productive of oil and gas from the prospective reservoir to be spaced.  The regulatory philosophy is for liberal application of spacing, and that varying production capabilities and limitations posed by a position on the edge or reservoir rather than in the thickest pay section in a unit completely underlain will render equitable results by the relative physical reservoir production characteristics in the given situation.

The applicant must provide personal notice to all parties owning an interest in production in the drilling and spacing unit to be formed of the hearing on the spacing application at least 15 days prior.  The OCC also must publish general notice at least 15 days before the hearing in a newspaper of general circulation within the county or counties in which the lands at issue are situated and in Oklahoma County.
2.
Location Exceptions
The OCC regulations prohibit the drilling of wells at distances closer than those discussed above.  However, the OCC is authorized to grant location exceptions, which operators typically seek to place a well at an optimum position overlying the reservoir to maximize the chance of encountering commercial production and minimize the risk of drilling a non-commercial well or dry hole, or to avoid a surface obstruction.  When the OCC grants a location exception, it may in its discretion adjust downward the well’s production allowable or take such other action it deems necessary to prevent waste and protect the correlative rights of the offsetting owners of current production from the same reservoir.  Such an allowable restriction if imposed is termed a “penalty” on allowable by OCC practitioners.  The OCC may grant an emergency location exception where an applicant can show the necessity for same, subject to stricter notice requirements as described below.  The order approving a location exception expires 12 months after issuance if drilling is not commenced, or upon abandonment of production in the reservoir for which the exception was granted.
The interested parties entitled to 15-day notice of the required hearing on a location exception application are the operators in the sections toward which the well is moving a non-permitted distance who are currently producing from the reservoir(s) which the applicant intends to test.  If the applicant is such an operator in an affected offsetting tract, then he must contact the other working interests, if any, that hold an interest in that tract.  Additionally, the OCC is statutorily required to publish notice in a newspaper of general circulation in Oklahoma County, and in the county or counties in which the lands concerned in the application are situated specifically identifying the proposed location by legal description.  If the proposed location exception places the well closer than either 1,320 feet from a section or unit line for a gas well or 330 feet for an oil well, the published notice must identify by legal description the sections or units adjacent to the area in which the exception is sought.

3.
Increased Density Wells
As already discussed, the legal definition of a drilling and spacing unit is that area which can be economically and efficiently drained of recoverable hydrocarbons by a single well.  However, after spacing is established in a particular reservoir, it is often found that a single well is insufficient to accomplish this objective, thus leaving potentially recoverable reserves in the ground, thereby causing waste.  Upon a reasonable showing of the likelihood of this scenario and the probable recovery of incremental reserves that otherwise would not be recovered, the OCC is authorized to grant, and routinely does, increased density well exceptions.  While the OCC is also authorized to reduce the size of units which would allow the drilling of additional unit wells, such administrative tinkering would often result in substantial disturbance of vested rights of the owners of mineral interest in the original unit.  Hence, the preferred alternative is to allow increased density drilling, with the same interests receiving the resulting additional production income.  The OCC may adjust the production allowables of multiple wells on a unit to protect the  correlative rights of competing offset owners.

In addition to 15-day publication notice by the OCC in a newspaper of general circulation in the county or counties in which the lands concerned in the application are situated and in Oklahoma County, the increased density applicant must give personal notice of the hearing on the matter at least 15 days prior only to:

(1) Each party entitled to production or production proceeds (including royalty owners) from the reservoir covered by the drilling and spacing unit in which the proposed increased density well is to be drilled; and

(2) The operator of record, or the other working interests if applicant is operator (but not royalty owners), of each well producing or drilling to produce from the same reservoir in a drilling and spacing unit or separate land tract immediately surrounding the unit to be drilled.
4.
Compulsory or “Forced” Pooling

Oklahoma was the first producing state to enact a compulsory unitization statute in 1945, which allows what is termed “forced pooling” of multiple mineral interests in a unit.  The current statutory language reads as follows:
When two or more separately owned tracts of land are embraced within an established spacing unit, or where there are undivided interests separately owned, or both such separately owned tracts and undivided interests [therein]…, the owners thereof may validly pool their interests and develop their lands as a unit.  Where, however, such owners have not agreed to pool their interests and where one such separate owner has drilled or proposes to drill a well on said unit to the common source of supply, the Commission, to avoid the drilling of unnecessary wells, or to protect correlative rights, shall, upon a proper application therefore and a hearing thereon, require such owners to pool and develop their lands in the spacing unit as a unit.  The applicant shall give all the owners whose addresses are known or could be known through the exercise of due diligence at least fifteen (15) days notice by mail return receipt requested.  The applicant shall also give notice by one publication, at least fifteen (15) days prior to the hearing, in some newspaper published in Oklahoma County, and by one publication, at least fifteen (15) days prior to the hearing, in some newspaper published in the county, or in each county, if there be more than one, in which the lands embraced within the spacing unit are situated.  The applicant shall file proof of publication and an affidavit of mailing with the Commission prior to the hearing.  All orders requiring such pooling shall be made after notice and hearing, and shall be upon such terms and conditions that are just and reasonable and will afford to the owner of such tract in the unit the opportunity to recover or receive without unnecessary expense his just and fair share of the oil and gas.  The portion of the production allocated to the owner of each tract or interests included in a well spacing unit formed by a pooling order shall, when produced, be considered as if produced by such owner from the separately owned tract or interest by a well drilled thereon.  Such pooling order of the Commission shall make definite provisions for the payment of cost of the development and operation, which shall be limited to the actual expenditures required for such purpose not in excess of what are reasonable, including a reasonable charge for supervision.  In the event of any dispute relative to such costs, the Commission shall determine the proper costs after due notice to interested parties and a hearing thereon. ….

The statute goes on to provide to the unit well operator a lien on the production (less royalty) due each working interest in the unit as to the development and operating costs allocable to each such interest.  Additionally, an unleased mineral owner in the unit is regarded as a 7/8 working interest and a 1/8 royalty interest in unit production.  And, each royalty interest owner, leased or unleased, is to share in unit production based on the percentage royalty he owns in his separately owned tract, multiplied by the proportion of the tract acreage to the entire unit acreage, i.e., his proportionate interest as it bears on the total unit interest.
In practice, the operator is required to offer the owner of an unleased mineral interest either the opportunity to participate in the proposed unit well, or alternatively, a lease of the interest on the best bonus and royalty terms that have recently been offered in the area.  The operator must present as evidence at hearing on the pooling the estimated dry hole cost and completed cost of the proposed well, and the method used to determine the best leasing terms the operator is willing to offer unleased interests in the unit, e.g., consulting an area lease broker.  When the mineral interests are pooled at hearing, thereafter the interest will share in production according to the percentage of production to which each interest is entitled in the whole of the unit, much as undivided owners would share in a single tract they own in common.

5.
Field-wide Units
A last pooling issue is the formation of field-wide units for enhanced recovery projects in Oklahoma.  By statute, an operator may form a field-wide unit in all or part of a common reservoir.  Unlike general drilling and spacing units, only acreage that has been determined reasonably productive of oil and gas by actual drilling may be included in the unit plan area.  The respective percentage interests assigned among the working interests in the unit must provide for each working interest to share equitably in production, as well as be burdened with a part of development and operations costs, according to the proportionate value of the oil and gas that the interest will contribute to the overall unit, based on engineering, geologic and operations factors.  Equitable payment of royalty interests in the unit will follow therefrom.  As with general pooling, property rights are modified to share in unit production based on the equitable contribution each interest provides to the unit as a whole.

Upon hearing and notice and pursuant to order, the OCC will authorize the  applicant to form a field-wide unit with a showing that (a) the proposed enhanced recovery project is designed to substantially increase ultimately recovery from the reservoir, (b) the project design is feasible, will prevent waste, and will recover substantial reserves that otherwise would not have been produced, (c) project costs will not exceed the value of additional recovered reserves, and (d) the project will allocate production and costs equitably among unit working interests, and royalties among unit lessors.  Additionally, 63% of working interests, and 63% of royalty owners based on a standard 1/8 royalty, must ratify the plan in writing within six months after issuance of the OCC order approving the plan, or the plan is revoked and not enforceable. 

With respect to equitable allocation of unit costs, any working interest that does not pay his share is subject to certain penalties on income and interest on the costs.  The penalties written into the unit plan are 100% of surface equipment and operations costs, and 300% of drilling, completion and work over costs and underground pipeline expense.

Because of the field-wide extent of the unit, new wells typically can be located to maximize recovery from the unit without regard for property lines.  The only spacing rule that generally applies is a statewide rule setback of 165 feet from the unit boundary.


The general OCC personal and publication notice requirements to all interested parties entitled to production from the unit to be formed apply as to hearing on the matter.  The unit area generally can be expanded after initial formation without an additional 63% approval by unit royalty interests.

Oklahoma traditionally has been proactive in the use of its pooling statute in tandem with spacing units to promote drilling in the State.  Location exceptions and increased density applications, when backed with sufficient evidence to meet the jurisdictional thresholds, i.e., protect correlative rights and prevent waste and the drilling of unnecessary wells, are routinely granted.  The state’s regulatory structure has been a dynamic factor in the extensive development of Oklahoma’s oil and gas reserves to date.
B.
Kansas Well Spacing and Field-wide Pooling Law

The statutory law governing oil and gas development and regulatory process in Kansas is found at Article 1 of Chapter 55 of the Kansas Statutes.  The General Rules and Regulations for the Conservation of Crude Oil and Natural Gas, as administered by the Kansas Corporation Commission, Conservation Division (“KCC”), are codified at Title 82 of the Kansas Administrative Regulations.
1.
Well Spacing

The Kansas statewide spacing rule requires that any oil and gas well be located no closer than 330 feet from any lease or unit boundary line.  In certain eastern Kansas counties, wells less than 2,000 feet deep may be drilled no closer than 165 feet from the applicable boundary line.  The standard statewide oil drilling unit is 10 acres for the purpose of assigning an oil production allowable; a standard unit of less than 10 acres will have its oil production allowable proportionally reduced.  Likewise, the KCC rules set a standard statewide unit size of 10 acres for gas wells with the same well setback of 330 feet.  Other than these general rules, Kansas has no other rules governing specific unit sizes or patterns or well setback distances within units, but the 10-acre / 330 feet rules set a de facto minimum distance of 660 feet between wells producing from the same reservoir.

To establish spacing and create units of a specific size and shape, an interested party must file with the KCC an application for well spacing or a basic proration order (“BPO”).  The application must set out the location, depth, and common reservoir from which a well or wells are currently producing on the acreage that is the subject of the application.  Unlike Oklahoma, established production from the reservoir concerned in the application is a prerequisite for filing, and the application can only include acreage the applicant reasonably expects to be productive from the reservoir.  The application is to set out the proposed well spacing and setback restrictions, and as the name implies, a “well spacing application” seeks only spacing restrictions without a proposal for production allocation by prorationing.  A BPO application will include spacing provisions, as well as the proposed configuration of production units for acreage attribution, and may include a proration formula with specific volumetric and pressure factors to be used therein for allocation of production among the wells and units.  However, the order issued does not effect a pooling as to the units formed by spacing or prorationing as under Oklahoma pooling orders, whereas Kansas has no statute to permit compulsory pooling by order.  Rather, the working interests within a unit are under the practical compulsion of either forming voluntary units of the appropriate size as per the unit size set in the order, or drilling a well on each of their separate tracts subject to a reduced allowable proportionate to the limited amount of acreage in each tract relative to the size of proration unit established.

Compared to the extensive use of spacing in Oklahoma, formal regulation in Kansas by well spacing orders and BPOs is a rather limited practice.  Large Kansas gas fields, such as Hugoton-Panoma and Greenwood Fields, have extensive BPOs for well spacing and allocation of production from largely voluntary units that have existed for decades, and have been amended a good number of times to account for changing pressure and production conditions in those fields.  Operators also may seek a formal order to ensure that wells drilled by competing interests on offsetting acreage conforms to well spacing, setbacks, and unit size established in the area for the producing reservoir to maintain uniformity if more restrictive than the general statewide 330 feet minimum setback rule.  Where units have been created pursuant to a BPO, Kansas does not generally recognize an increased density exception for the drilling of more than one well per unit.  However, in the case of the extremely extensive Hugoton Gas Field in southwest Kansas, historically spaced one well per a standard 640-acre gas unit, the BPO was amended in 1986 after an extensive hearing process and KCC technical review to allow one additional “infill” well to be drilled per each field unit of a least 480 acres.  And, in 2007, the BPOs for Hugoton Field and the underlying Panoma Field, were integrated into a single BPO, which allows up to three wells per unit of 480 acres or greater commingled in the Hugoton Chase and Panoma Council Grove reservoirs as a matter of increased density drilling.  Similarly, the BPO for the large Greenwood Gas Field, which also sets a standard 640-acre gas unit area, was recently amended to allow one additional well per unit of at least 480 acres with the approval of an administrative application for an increased density well.
If a well is drilled in violation of a spacing order or BPO, the KCC can require the operator to permanently plug the well absent a showing at hearing that the well will prevent waste or protect correlative rights.  However, in practice, the KCC usually imposes a penalty on such well to allow it to produce at a restricted rate rather than nullify the investment in and production revenue from the well.

Notice requirements for KCC spacing and BPO hearings generally require 15 days personal notice to all interested parties entitled to production from the acreage that is the subject of the application, and general publication notice in the appropriate county newspapers.  Any interested party wanting to protest the application generally must file an intervention into the matter within the 15-day notice period setting out the grounds for the protest, and any alternative proposed spacing or unit configuration.  Arguably, all interested parties are entitled to 15 days notice in accordance with the Kansas law if an alternative plan is proposed.
2.
Location Exceptions
The KCC regulations provide for location exceptions to the general 330 feet well setback rule (or 165 feet if applicable) to allow drilling closer to a lease line or boundary if necessary to either prevent waste or protect correlative rights.  Such location exceptions are sought usually to avoid surface obstructions such as farm irrigation systems.  The KCC typically will adjust downward the acreage attributable to the well and allowable for production allocation purposes.  In fact, by separate regulation, the 10-acre standard oil and gas proration units are required to be adjusted downward in attributable acreage in proportion to the distance moved toward a lease or unit line at less than 330 feet if no exception to the allowable reduction rule is granted.
Personal notice is due at least 15 days prior to the KCC’s administrative consideration of a location exception application to each offset operator or unleased mineral owner whose lease line is located less than the required distance from the proposed location, and the applicant’s lessor(s) if applicant operates any offsetting lease that will be situated less than the minimum distance required for the proposed well.  Note that, unlike Oklahoma, the offsetting interest owners are due notice even though they do not have a well producing on their property from the reservoir that is the primary objective of the proposed exception well.  The notice must set out the proposed well location, and the proposed attributable acreage and allowable for the well.  Publication notice in the appropriate county newspapers is also applicable.
The KCC will administratively approve a location exception meeting the regulatory requisites without hearing after the 15 day notice period if no protest to the application is received.  If such a protest is made in writing by an interested party within the notice period, the KCC will then set the matter for hearing, with the applicant required to provide notice of same accordingly by personal service and publication.

A well spacing order or BPO typically will contain specific provisions allowing location exceptions for a limited list of reasons.  These are also considered by the KCC in the manner described above, subject to the language of the order.

In addition to a standard location exception by application, the two BPOs governing gas production from the Hugoton-Panoma and Greenwood Gas Fields in southwestern Kansas provide for an alternative procedure that is informally termed a “sliding-scale penalty” location exception.  Under this procedure, an operator without application can elect to drill a well closer to a unit line than the 1,250 feet setback distance that is standard in the two BPOs to a minimum distance of 330 feet.  In the event the well is completed as a producible gas well, then the operator must take a penalty against its initial open flow test rate that is determined by multiplying that rate by the distance from the nearest unit line divided by 1250 feet.  As an example, if an operator moved its well to the 330 feet minimum distance, the calculated penalty would restrict the well to only 26.4% (i.e., 330’ / 1,250’ = 0.264) of the initial open flow.  The well would be subject to balancing any gas overage accrued in a six-month period in the following six months as per the Kansas general rules.  The penalty would remain in effect until the production capability of the well is no more than the penalty level.  This alternative process simplifies the location exception application process by requiring the operator to only file an affidavit with the KCC with its initial flow test stating that it is electing to take the “sliding scale penalty” according to the initial test rate – proportional distance calculation.
3.
Field-wide Pooling
Unlike Oklahoma, Kansas does not have an “initial” forced pooling statute to compel unleased mineral owners into a drilling and spacing unit without the mineral owner’s consent.  But Kansas does statutorily authorize field-wide pooling of acreage in all or part of a reservoir under the Kansas Unitization Act, codified at K.R.S. 55:1301, et seq., for enhanced recovery purposes quite similar to Oklahoma’s procedure, such that all of the requirements will not be restated here.  The key difference between the states’ respective laws is the percent interest votes needed for ratification of the unit plan.  Along with other requirements, the unit applicant in Kansas must show that the field-wide unitization is needed to either (1) introduce artificial energy into the reservoir to prevent imminent abandonment due to low, uneconomic production; or, (2) effectively manage the reservoir in a feasible and economic manner to maximize recovery and prevent waste of oil and gas.  If the applicant relies on imminent abandonment, then 63% of the working interests and 63% of the royalty interests in the unit as determined by the royalty share to be held in the proposed unit must ratify the plan.  If the plan is proposed for effective reservoir management, the minimum required royalty interest approval increases to 75%.  As with Oklahoma, these approvals must be obtained within six months after the KCC order issues authorizing the unit plan, with an additional sixty days granted for good cause shown, or the plan will be revoked and not be enforceable.
4.
Alternate Tract Units
A novel unitization feature which recently has been incorporated into the BPOs for the Hugoton-Panoma and Greenwood Gas Fields is the “Alternate Tract Unit” (“ATU”) concept.  An ATU is formed by unitizing four adjoining 160-acre quarter-section tracts in different sections, or two adjoining 320-acre “laydown” or “standup” half-section tracts, to form a new 640-acre ATU on which one “alternate tract unit well” is drilled as near to the center of the ATU as practical.  The ATU process is designed to drill wells in “corner” and boundary areas where gas reserves have not been fully drained by the existing unit wells drilled and completed at locations concentrated nearer to the center of the sections due to the required 1,250 feet well setbacks.  
The respective interests in the existing units on the contributing sections and their unit wells are not affected by the ATU, such that all interests in those units share in the production from the ATU well in proportion to the tract contribution, which is usually 25% per 160 acres or 50% per 320 acres contributed.  An operator can form an ATU by obtaining 100% written consent of all working interests and royalty interests entitled to production from the ATU; or, in the event such consent can not be obtained, then the Kansas Unitization Act discussed above can be invoked for effective management of the gas reservoir, requiring 63% working interest approval and 75% royalty interest approval to allow the KCC to issue an order approving the ATU.
Several ATUs have been formed to date in the Hugoton-Panoma Field in southwest Kansas by either voluntary sign-up or compulsory KCC order, and the recently approved amendments to the Greenwood Field BPO allows use of ATUs as well.  To date, Kansas is the only state known to have utilized ATUs for additional drilling as a fair and equitable alternative to location exceptions, which do not provide offset interests with a share in production though arguably draining offsetting tracts.
In sum, formal regulatory process has been traditionally used sparingly in Kansas as compared to the proliferation of spacing and forced pooling in Oklahoma.  Basic proration orders tend to be limited to large gas fields, and areas where uniform development more restrictive than the Kansas statewide rules require is the objective.  While Oklahoma’s focus is regulatory control of oil and gas development through rigid spacing and unit size requirements, Kansas places more emphasis on the proration and allocation of production based on allowable restrictions and attributed productive acreage to protect correlative rights and to prevent waste.
C.
Louisiana Well Spacing And Pooling Law
The statutory law of Louisiana governing oil and gas development is found at Chapter 1 of Title 30 of the Louisiana Revised Statutes, titled the Louisiana Conservation Act.  The regulations promulgated under the Act, as administered by the Louisiana Office of Conservation,  Oil and Gas Division (“LOC”), are codified at Title 43, Chapter 14, of the Louisiana Administrative Code.
1. Unitization -- Drilling and Production Units
The LOC has specific statutory authority to establish drilling units and to force pool the interests of the owners therein if necessary to prevent waste or to avoid the drilling of unnecessary wells.  The LOC liberally exercises its pooling authority whenever evidence shows that a reservoir likely underlies more than one tract of land involving multiple mineral interests.  On the other hand, the LOC declines authority for lack of jurisdiction to pool where the evidence shows the reservoir is confined to a single tract with uniform interest, but may still form a drilling unit to promote orderly development.  This exercise of discretion can be very significant for a mineral lessee of a large tract of land when the lease contains a Pugh clause providing for release of nonproducing acreage.  By objecting to the creation of a unit entirely on the leased premises, the lessee can prevent the Pugh clause from being activated, thereby allowing the operations or production from the well to maintain the entire lease, rather than just the acreage that would be made subject to the unit past the primary term of the lease.
The LOC’s unitization authority is also construed as limited to the single common pool interval that is the subject of the application.  However, to promote the development and production of marginally commercial sands, a delineated “zone” may be unitized containing multiple common accumulations in reasonably close stratigraphic proximity if uneconomic to produce each separately, and the overall stratigraphic interval of the zone may be considered and treated as a common pool for all purposes within the LOC’s unitization authority.  The unit order must specify either a sand or zone “definition” to which the unit applies, with reference to corresponding top and base depths in a specific wellbore as determined from well logs.  Activity within the geographical confines of a unit, but which is related to subsurface intervals outside of this sand or zone definition, does not constitute unit activity to maintain unitized lease acreage.
It is not necessary to have a well completed within the proposed interval for unitization prior to obtaining an order creating the drilling unit.  However, because of the statutory definition of "pool" as a common accumulation of oil and gas, the LOC traditionally has taken the position that it does not have jurisdiction to form a unit unless there is a production test in the field for the sand or zone which shows the interval to be productive.  Under that view, the test is not required to be in the same reservoir or even in an adjacent reservoir, but can be a test from any well within the field.  And the test need not show the sand or zone to be productive in commercial quantities.  More recently, the LOC has allowed drill stem tests and formation tests to satisfy this requirement.  The LOC will now also accept as evidence of an acceptable production test the test data from a sand correlative to the target sand or zone proposed for unitization outside the same field but in the general area of the proposed unit.
Similar to the corresponding law in other states, the Conservation Act defines a drilling unit as the maximum area which may be efficiently and economically drained by one well.  As a general matter, in South Louisiana, the LOC favors using geological boundaries as soon as there is enough downhole data to reasonably delineate the reservoir limits.  Where the productive limits of the reservoir cannot be reasonably delineated, drilling units in geographical shapes are generally formed.  On the other hand, in North Louisiana, because of the relative lower permeable and laterally extensive stratigraphy of the sands, almost all drilling units are formed on a geographic basis, rectangular or square in shape with a standard number of acres sufficient for one well to drain the unit.  
In the case of a single-well reservoir, the size of the drilling unit also will be determined by the geological boundaries of the reservoir.  If those boundaries cannot be reasonably determined, a geographic unit will be formed and the size will be determined by estimating the likely drainage area for the well, considering its depth, the reservoir pressure and other characteristics of the particular sand.  
Where a common reservoir needs more than one drilling unit because more than one well is necessary to adequately drain it of primary reserves, questions arise as to the proper size for the multiple drilling and production units.  Because of the statute's use of the term "efficiently and economically" as to single well production from the unit, the LOC generally gives due consideration to the various relevant economic factors which drive the operator to determine how many wells should be drilled to adequately develop the reservoir.
Lastly, with very few exceptions, the size and shape of larger multi-well field-wide units, termed under Louisiana regulation “reservoirwide” units as further discussed below, are always governed by the size and shape of the reservoir as defined by its geological boundaries.  Such units are formed where enough development drilling has ensued to adequately delineate the productive field limits and reservoir fluid contacts.

2.
Field-wide, i.e., “Reservoirwide” Units
Where a reservoir is of sufficient size and characteristics that more than one well is necessary to efficiently and economically drain it, for gas injection pressure maintenance, or where an enhanced recovery project is appropriate, the LOC Commissioner has the authority to create a single field-wide unit, which is termed a “reservoirwide” unit under LOC regulations. Such unit authorizes the operator to complete as many unit wells as necessary in the unit, without the necessity of obtaining a subsequent order for substitute or alternate unit well approval.  The statute authorizes formation of such a unit only upon the LOC finding all of the following: 

1.
the proposed unit is reasonably necessary for the prevention of waste and the drilling of unnecessary wells;

2.
the proposed unit will appreciably increase ultimate recovery of oil or gas from the affected pool;

3.
the proposed unit operation is economically feasible;

4.
the Order will provide for the allocation to each separate tract within the proposed unit of proportionate share of the unit production which shall ensure the recovery by the owners of that tract of their just and equitable share of the recoverable oil or gas in the unitized pool; and
5.
at least 3/4ths of the royalty owners and 3/4ths of the working interest owners have approved the plan and terms of unit operations by written contract.

Without the necessary percentage approvals of both royalty owners and working interest owners, the unit cannot be made effective, even if all the above factors are met and the evidence is clear and undisputed that such a unit is necessary to prevent waste or avoid the drilling of unnecessary wells.  Additionally, whereas the LOC must limit field-wide units to a defined subsurface interval with the requisite production test, they can be formed only for a common pool.  

Note that in Louisiana, while this type of unit is necessary in order to conduct any type of pressure maintenance program or any other program of enhanced recovery, it is also available in connection with a primary recovery operation if the requisite statutory requirements can be shown.  In a primary recovery program, some might suggest that it would be difficult to show an "appreciable increase" in the ultimate recovery of oil and gas from the reservoir.  However, the practice of the LOC has been to liberally construe that statutory provision, accepting somewhat speculative evidence of very minor increased amounts as satisfying this requirement.  And it follows that these units can be formed either before or after the formation of drilling and production units for the reservoir.  A common, though not mandatory, practice has been to form drilling and production units and revise them after full development of the reservoir to establish the geological boundaries of the reservoir prior to attempting a field-wide unit, the advantage being that any disputes as to the reservoir boundaries have been resolved and can not be a basis for denial of the proposed field-wide unit.

3.
Unitization and Equity among Unit Mineral Interests
The Louisiana Conservation Act statutorily requires that both drilling and production units and field-wide units established by the LOC afford to the owner of each tract the opportunity to recover his just and equitable share of hydrocarbons from the pool.  The Act defines a tract's just and equitable share as that portion which is substantially in the proportion that the quantity of recoverable oil and gas under the tract bears to the total recoverable oil and gas in the reservoir, in so far as these amounts can be practically ascertained.  With regard to drilling and production units, the LOC has consistently established equities on a surface acre basis of participation (i.e., an owner participates in production and costs in the percentage that the surface acres of his tract bears to the total surface acres in the unit), without regard to the relative volumes under each tract.  Rare exceptions to this policy have been a few drilling and production units encompassing an entire reservoir, where the geological boundaries of the reservoir were well delineated and there was no objection advanced by any owners in the unit in using volumetric factors for allocation.  


In contrast, the LOC nearly always considers volumetric factors in devising an equity formula for reservoir-wide units, though many formulas use a combination of surface acres and volumetric calculations.  The rationale for such a mixed equity formula is that even in reservoirs with high well densities, there are still inherent inaccuracies in any volumetric type calculation.  The surface acre factor is used to temper the impact to tracts which might suffer inequitably low allocation under a totally volumetric formula.  Another, more practical reason is that a mixed formula is sometimes necessary in order to obtain the necessary 75% working interest and royalty interest consents required to establish the unit.

Louisiana law holds that owners of unleased lands within a drilling and production unit have the right to their pro-rata share of minerals produced from the unit, subject to the correlative obligation to bear a percentage of the drilling and operating costs for the unit well.  By statute, the operator of a unit which includes unleased land must report drilling costs within 90 calendar days from the completion of the unit well to the unleased owner by registered mail.  Failure to comply with this provision may cause the operator to forfeit his right to recoup unit well costs from that owner.  Depending on a number of factors, an unleased interest may have to pay cash to participate in well in lieu of operator reimbursement of costs solely from production.

The LOC has the authority to decide disputes involving the calculation of unit well costs.  While Louisiana courts may also have jurisdiction to decide these disputes, it is well established that the LOC has jurisdiction over such matters, but limited fact-finding authority to determine the amount of reasonable and proper costs.  The LOC lacks authority to determine how costs are to be apportioned or what effect its orders have on pre-existing contractual or legal relationships.  When a unit is formed after the drilling of a well that then becomes a unit well, the LOC often must adjust well costs for the additional working interests brought into the unit.  Louisiana also has a “Risk Fee Statute” under which a unit working interest electing not to tender costs for the drilling of a unit well is subject to a penalty of 
200% of drilling and completion costs, and 100% of equipment and operations cost, before he is entitled to proceeds from the well.
Subsequent well cost adjustment may be necessary between the participating unit working interests where (a) a well is drilled and paid for on a lease basis, and later becomes a unit well with a different working interest ownership, (b) a lease or unit well is recompleted into a unit for another sand with a different working interest ownership, or (c) a unit is revised which changes the working interest ownership.  

The LOC also has the authority to permit an operator to drill a unit well on a lease owned by a non-operator, or an unleased tract, over the objection of the non-operator or unleased landowner.  But the operator should take caution in using these rights on leased tracts in which the lease contains a surface use prohibition against drilling on a tract, whereas the contract may be held legally controlling. 

The Conservation Act requires all unit orders to be made only after a public hearing held after at least 30 days personal and publication notice.  Other LOC hearings not involving unitization require only 10 days notice.  Beyond these general notice requirements, the LOC rules of procedure for unit hearings are particularly detailed, and will not be covered here.

Unit orders, once validly issued, remain effective indefinitely until terminated by a subsequent specific order, absent a provision in the body of the order itself providing for termination.  An order terminating units on the basis of inactivity can be obtained by the normal hearing procedure process, including the 30-day notice requirement.

4.
Well Spacing
In the absence of spacing set by a unit order, well spacing is governed by Statewide Order 29-E codified into the LOC regulations.  This Order provides that oil wells are to be located at least 330 feet from any property line and 900 feet from any other oil well in the same reservoir, and gas wells located at least 330 feet from any property line and 2,000 feet from any other gas wells in the same reservoir.  

When units are formed, field rules set out spacing requirements as part of the unit order.  In most cases, the LOC incorporates Statewide Order 29-E spacing rules into the unit order.  However, special field spacing rules requiring greater distances from unit boundaries have been approved, more often in North Louisiana.  The LOC also has issued special field spacing rules for horizontal well units as the norm.

5.
Limited Location Exceptions
The LOC provides for a specific location for the drilling of a unit well.  While that in fact occurs where there are wells permitted or drilled at the time the unit is formed, the LOC also forms undrilled units without a unit location designated therein and simply provides that 29-E spacing (or whatever special field rules the LOC may adopt) governs.  This practice, in effect, authorizes the future unit operator to drill a well anywhere in the unit, provided it is more than the requisite field spacing distances from a unit boundary and from another well in the reservoir.  
The LOC has consistently refused any request for exceptions to the field spacing rules for the initial well in an undrilled unit, absent topographical obstruction problems which make such an exception unavoidable.  Exceptions typically are allowed, however, for unit wells in units created after the drilling of the well and for subsequent unit wells (e.g., a second well if the initial well is not commercially productive, a replacement well, termed a “substitute unit well” drilled after depletion of the initial unit well and, in some cases, increased density drilling with “alternate unit wells”).

6. Replacement Wells, i.e., Substitute Unit Wells
After a unit well has been designated for a drilling and production unit, the LOC under certain circumstances will later designate a substitute unit well to replace the initial unit well.  This can occur in several circumstances, such as (a) when a permitted unit well is named a unit well in the unit order, but the operator wants to make a significant change in the location of the unit well, (b) when the initial unit well produces and then depletes, or (c) when an initial unit well is drilled and is not commercially productive.

A substitute unit well designation can be accomplished after a public hearing held after 10 days notice, but the LOC has established a special procedure where such a filing can be approved administratively without the necessity of a public hearing under certain circumstances.  This special administrative procedure is available only if the proposed substitute unit well is located in compliance with the field spacing rules applicable to the unit.  The LOC will still approve the substitute unit well request administratively if the only reason the proposed well fails to comply with the field spacing rules is that it is too close to another unit well for the same unit.
7.
Increased Density Drilling, i.e., Alternate Unit Wells
The LOC also has allowed a regular practice of naming additional wells as unit wells for increased density drilling of production units, even though there are already one or more unit wells producing, termed “alternative unit wells.”  However, this practice has been legally questioned in Louisiana, whereas, as previously noted, the statutory definition of a unit is  "the maximum area which may be efficiently and economically drained by one well" and is put into legal issue by this practice.  On this basis, Louisiana takes a less liberal view of increased density drilling than does Oklahoma.
D.
Texas Well Spacing and Pooling Law

The statutes governing oil and gas conservation in the state of Texas are found at Title 3, Chapter 85 of the Texas Natural Resources Code, with separate Chapter 102 in the same title statutorily authorizing compulsory pooling of mineral interests for drilling and development.  The regulations promulgated under these statutes and administered by the Texas Railroad Commission, Oil and Gas Division (“TRRC”), are codified at Title 16, Chapter 3 of the Texas Administrative Code.
1.
Well Spacing and Density

Texas Oil and Gas Rule 37 sets out statewide well spacing mandating that any oil, gas or geothermal well must be at least 1,200 feet from any other well completed or drilling to the same horizon on the same tract, and at least 467 feet from any property line, lease line or subdivision line.  These distances are the minimum distances to provide for a standard development pattern of one well per each 40 acres where proration units have not been established.  The commission is authorized to grant exceptions to this spacing rule to allow shorter distances to prevent waste or the confiscation of mineral property.  Such exception may be granted administratively with proper notice, or by hearing with due notice if the exception is protested by an interested party.  However, an exception will not be granted to prevent confiscation if the property has been voluntarily subdivided where known oil and gas or geothermal production has been established in a reservoir underlying or in the area of the property.  A Rule 37 exception permit will expire two years after its effective date if drilling is not commenced within that time.

Separate Rule 38 regulates well density in the contexts of both drilling units for development purposes and proration units for assignment and allocation of production allowables. A drilling unit is comprised of acreage assigned into such unit for the drilling of a well.  Rule 38 provides for well density according to the minimum acreage requirements as assigned into drilling units as per prescribed well setback footages and distance from another well producing from the same formation, according to the following schedule:
	SPACING RULE (Feet from Line-Apart)
	NUMBER OF ACRES REQUIRED

	150 – 300
	2


	200 – 400
	4

	330 – 660
	10

	330 – 933
	20

	467 – 933
	20

	467 – 1200
	40

	660 – 1320
	40


	



The above rules are non-exclusive, with the TRRC authorized to apply an alternative spacing rule to a given acreage assignment if deemed more appropriate.  Rule 38 also provides for attribution of “substandard acreage,” which are tracts of less acreage than the smallest amount established for a drilling unit, to be assigned into a separate drilling unit as “surplus acreage,” and a “tolerance well” allowed to be drilled in these units under certain conditions to develop to final density in the reservoir.  The commission is authorized to grant exceptions to the drilling density rules.

As a separate unit matter, Rule 38 provides for the creation of proration units, composed of acreage assigned to a well for the purpose of assigning allowables and allocating allowable production to the well.  Substandard acreage comprising a given unit is termed “tolerance acreage” in the context of proration units.  Proration unit size may be set for development of and allocation in a particular reservoir pursuant to field rules proposed by an interested party for adoption by the commission on hearing and notice on a temporary basis initially, then permanently adopted when final density in the reservoir is established by drilling.
2.
Compulsory Pooling in Texas (or Virtual Lack thereof)
Unlike Oklahoma and Louisiana, compulsory pooling is not favored by the TRRC and thus is not routinely used by operators in Texas to pool multiple interests into either a drilling unit for the drilling of a well or into a field-wide unit for enhanced recovery.  Nor can the TRRC compel unitization on its own motion though circumstances might indicate it appropriate.  While Texas enacted the Mineral Interest Pooling Act in 1965, codified at Chapter 102 of the Texas Natural Resources Code, the Act’s emphasis is to encourage mineral owners of contiguous tracts to reach a voluntary pooling agreement, with the last resort being an administrative proceeding within the oil and gas jurisdiction of the TRRC for a pooling order. Given that emphasis, the Act is rarely used, and if invoked forced pooling is rarely granted.  In fact, a total of only about 100 forced poolings have been granted since the statute’s enactment.  Despite its limited application in practice, the language of the Texas pooling statute arguably should function much as the law applied in other states to compel the pooling of interests into a standard drilling unit for development and operations purposes upon proper application of an interested party.  The Act statutorily sets out the following:

When two or more separately owned tracts of land are embraced in a common reservoir of oil or gas for which the commission has established the size and shape of proration units, whether by temporary or permanent field rules, and where there are separately owned interests in oil and gas within an existing or proposed proration unit in the common reservoir and the owners have not agreed to pool their interests, and where at least one of the owners of the right to drill has drilled or has proposed to drill a well on the existing or proposed proration unit to the common reservoir, the commission, on the application of an [interested] owner … for the purpose of avoiding the drilling of unnecessary wells, protecting correlative rights, or preventing waste, shall establish a unit and pool all interests in the unit within an area containing the approximate acreage of the proration unit, which unit shall in no event exceed 160 acres for an oil well or 640 acres for a gas well plus 10 percent tolerance.

There are certain prerequisites to be met to invoke the Act.  The applicant must be an “interested” owner of: (1) any interest in the reserves in an existing or proposed proration unit; (2) any working interest; or (3) an unleased tract other than as a royalty owner.  Additionally, the interested owner as applicant must set forth in detail the unaccepted voluntary pooling offers made to the other interest owners in the proposed unit.  If the commission finds that none of the offers were fair and reasonable, such as “on the same yardstick basis as the other owners within the existing proration unit are then sharing,” it shall dismiss the application. 

Hearing on the pooling application is to be conducted after 30 days notice to all interested parties and by general county newspaper publication.  The TRRC may grant pooling of only the acreage that reasonably appears to lie within the productive limits of the reservoir concerned in the pooling.  The order for pooling is to issue with fair and reasonable terms that will afford to owners of each tract or interest in the unit the opportunity to produce or receive his fair share of unit production.  Allocation of production is to be based on the number of surface acres in a tract as it proportionately bears on the number of tracts in the entire unit.  However, the Commission may use an alternative allocation method if surface acreage allocation is inequitable.


Interest owners under the pooling also are to contribute on an equitable basis to drilling and completion costs.  If an owner elects not to advance those costs, the order is to provide that the costs will be reimbursed solely out of production to the other parties bearing the cost of drilling, completion and operations, with a risk charge of no more than 100% (i.e., double) of drilling and completion costs.  The Commission is authorized to decide any dispute over costs at hearing after due notice to all interested parties.

As is standard in pooling law, operations on and production from any tract in the unit is considered for all purposes conducted on all tracts in the unit, including the effect of a legally shut-in gas well.  However, any part of a tract that is not included in the unit will be maintained (or not) according to the terms of the lease under which the tract is held.  If a lease terminates while the unit is in effect, the tract that was held by the lease is then considered an unleased mineral interest.  However, note that in a recent case decision, the Texas Supreme Court held that where a leased interest was included in a unit where both the lease and the unit agreement  spoke of “premises” and “lands” being unitized rather than just “leases,” the termination of the lease did not release the lease acreage from the unit.

The following general check list summarizes the statutory and regulatory prerequisites to forced pooling under the Texas statute:

1. The pool must not have been discovered and produced prior to March 8, 1961;

2. The pool must be a TRRC-designated oil and/or gas “field;”

3. The field must be subject to either temporary or permanently adopted field rules;

4. Pooling of state lands requires prior approval by the Texas General Land Office;

5. Forced pooling requires two or more separately owned tracts in the pool;

6. The pool must be a “common reservoir” as regulated by the TRRC;
7. The forced pooled unit must contain the approximate acreage set out in the field rules;

8. The TRRC may order forced pooling only to protect correlative rights, prevent waste, or to avoid the drilling of unnecessary wells; and,

9. The applicant must have made a fair and reasonable offer to all interest owners in the tract that is the subject of the forced pooling application as a jurisdictional matter.


On the rare occasion forced pooling is granted, the created unit may not be modified or dissolved thereafter without the consent of all parties.  However, the unit will be automatically dissolved if no operations or production occurs for one year after the effective unitization date, six months after completion of a dry hole on the unit without further activity, or six months after cessation of production on the unit without further activity.


While the Texas pooling statute is not routinely used by operators in the state, it provides for a basic pooling of interests into a unit for development costs and production allocation purposes.  From that perspective, while emphasizing voluntary pooling as the preferred objective, for the most part it is written to function basically as standard pooling law does in other producing states.  It appears to be infrequently used just as a matter of Railroad Commission policy, with voluntary pooling (or else likely none at all) the norm.
3.
Lack of Compulsory Field-wide Unitization in Texas
While Texas has enacted a unitization statute at Chapter 101, Texas Natural Resources Code Annotated, for fieldwide and enhanced recovery units, it is wholly voluntary in operation with no compulsory provision by vote or otherwise to force interests into the unit, despite the extensive oil and gas fields discovered to date in Texas that could benefit from such a provision.  The statute allows for voluntary unitization of a portion of a defined field thereunder.  These units typically are not authorized by lease pooling causes, but rather are formed by working and royalty interests voluntarily entering into a written unit agreement to participate and cooperate in the project.  Again, no party may be compelled to enter into such agreement though it might overall enhance the ultimate recovery of production from the unit.
E.
Colorado Well Spacing and Pooling Law
The Colorado Oil and Gas Conservation Commission (“COGCC”) was established in 1951 pursuant to the Colorado Oil and Gas Conservation Act (“COGCA”), C.R.S. Sec. 34-60-101, et seq., initially charged with the prevention of waste to maximize the ultimate economic recovery of oil and gas and to protect the correlative rights of diverse interest owners in a common source of supply of hydrocarbons.  Subsequent amendments to the COGCA in 1994 and 2007 now require the COGCC to regulate oil and gas consistent with the protection of public health safety and welfare, including wildlife and the environment.  Colorado recently has adopted expansive amended rules to meet these modern objectives, which are codified at Code of Colorado Regulations, Title 2, Section 404-1.  While of interest as arguably the most far-reaching oil and gas rules of any state, this paper will confine itself to a discussion of the oil and gas development and unitization aspects of those rules.
1.
Well Spacing


The Colorado oil and gas rules provide that in an unspaced common source of supply, a well to be drilled 2,500 feet or deeper is to be located a minimum of 600 feet from any lease line, and no closer than 1,200 feet to any other well drilling to or producible in the same common source of supply.  For wells to be drilled less than 2,500 feet in depth, these respective footages are 200 feet and 300 feet.  Vertical wells are to be drilled such that horizontal distance between the bottom of the hole and the surface location shall be at all times a practical minimum. 

Specific areas in Colorado, such as the “Greater Watternberg Area” and “Yuma / Phillips County Special Rule Area,” have expansive supplemental rules for various drilling unit sizes and well setbacks, depending on formation and production, while will not be covered here.  Suffice it to say that a review of the rules is advisable in a densely drilled area that is not otherwise covered by a drilling unit and spacing order, discussed below.

2. Drilling Units by Order


By statute, the COGCC is authorized, upon its own motion or on proper application by an interested party, to establish drilling units of a specified and approximate uniform size and shape covering any pool, where it will prevent waste, avoid the drilling of unnecessary wells, or protect correlative rights.  The statute sets no specific unit sizes and setbacks, but rather requires that the COGCC create no drilling unit smaller than the maximum area that can be efficiently and economically drained by one well in the pool at issue, based on the evidence presented.  The COGCC may divide the pool into zones, and set different unit sizes and shapes per zone to efficiently and economically develop the pool as a whole.  If the evidence is insufficient to establish developmental drilling units, the COGCC may establish exploratory drilling units based on drilling units established for the same formation in other areas of the same geologic basin to gain the requisite evidence to more adequately define the subject pool so as to determine the appropriate unit configuration.  Such spacing determinations are applicable only to the pool at issue, and not to all units in a particular formation on a statewide basis.  The COGCC, upon application, notice and hearing, may increase or decrease the size of established drilling units, or include additional lands under the unit order, as evidence from further drilling may support to prevent waste and protect correlative rights.

3.
Location Exceptions

As to the formation of drilling units, the unit order is to allow only a single well on each unit, and is to also specify the permitted well location setback for the unit.  After the order issues, no well may be drilled to a pool covered by the order except at the location prescribed for the created drilling unit.  However, exceptions to the location of the well, including for wells already drilled for which the unit was formed, may be granted as necessary for equity and reasonableness.  The COGCC may impose with the grant of such exception production restrictions that prevent the applicant from gaining an undue advantage over competing producers to assure the drilling unit produces only a just an equitable share of oil and gas in the pool in which the exception well is completed.

As a matter of procedure, the COGCC Director may grant an operator’s request by waiver for a location exception under the general rules for wells on non-unitized tracts, or any unit order, due to geologic, environmental, topographic or archeological conditions, irregular sections, at the surface owner’s request, or for other good cause shown, if the offset lease or unit operator or owner toward whom the well is moved consents in writing to the waiver and correlative rights are otherwise protected at the proposed location.  If the operator also owns that offset lease or unit, then the operator must obtain signed waivers from the offset lease or unit lessees.  If the operator can not secure waivers, but no interested party objects to the location exception, the operator can apply in writing to the Director for a variance to the applicable spacing rules or order.  If an interested party files a written protest to the variance with the Director, then the matter will be set for hearing upon notice before the COGCC.

4.
Increased Density Drilling

Whereas the COGCC statewide rules do not set a standard sized unit by default for oil and gas wells drilled on non-unitized lands, an increased density well on such lands would be accomplished simply by the grant of a waiver to drill wells in the same pool closer than the minimum distances set by COGCC rule as set out above.  For lands in drilling units, the COGCC may permit more than one well to be drilled in a single drilling unit if necessary to prevent waste or the drilling of unnecessary wells, or to protect correlative rights.


The COGCC rules also provide for a general density spacing of wells without establishing formal drilling units.  Under this procedure, an operator may drill multiple wells in a given sized area without setting a particular unit shape.  For instance, an applicant may move the COGCC to set 10-acre density for a 160-acre tract in an oil and gas pool, and if granted, the applicant will be allowed to drill up to sixteen wells on the tract.  The well placement may be dictated by a minimum distance between wells and from the boundaries of the 160 acres, but no set spacing size and shape will be required.  A density pattern is often used to drill horizontal and lateral wells from a single common drilling pad to limit surface occupancy, especially in sensitive wildlife and ecological areas.

5. Forced Pooling in Drilling Units  
The COGCC rules allow for voluntary pooling of two or more separately owned tracts or separately owned interests within a drilling unit.  Absent voluntary pooling, upon application of an interested party in a drilling unit and after notice and hearing, the COGCC may order the pooling of all interests in the unit for development and operations.  The pooling order is to set just and reasonable terms to afford each owner in the unit the opportunity to receive without undue expense an equitable share of unit production.  Operations incident to the drilling of a well on any pooled unit in the tract are considered unit operations on each separately owned tract in the unit.  Likewise, production from the unit well is considered to have been produced from each separately owned tract in the proportion each tract bears to the unit acreage as a whole.
Similar to Oklahoma’s pooling statute requirements, the pooling order must provide for the drilling of a unit well if not already drilled at the time the unit is formed and the interests pooled therein, for a well operator, and for the reasonable allocation of the costs thereof, including for supervision and storage.  The order cannot issue unless evidence shows that the applicant has offered to lease the interest of each unleased mineral owner in the unit on terms no less favorable than prevailing in the area at the time the application is filed.  If such an interest remains unleased, the mineral owner will receive an eighth royalty until the well pays out, then an additional seven-eights of production to provide an eight-eights combined working and royalty interest.
A working interest owner under a lease that does not consent to the drilling of a unit well is subject to a 100% recoupment of the costs of surface equipment and well operations, and 200% of the costs of drilling preparation, well drilling, and completion of the well including wellhead connections.  Note that consenting owners can recoup costs from both non-consenting working interest owners and unleased mineral owners in a unit only from the proceeds of production exclusive of royalties due.  The well operator is to provide the non-consenting owner or unleased mineral interest owner with a monthly statement of the volume oil and gas produced and sold and the proceeds therefrom to account to the owner so as to determine well payout plus penalties (if any) and the accrual of the owner’s working interest thereafter.
6.
Field-wide Pooling by Agreement or Order

As with the other States reviewed herein, Colorado oil and gas law recognizes both forced pooling as discussed above, and authorizes field-wide pooling of acreage in all or part of a reservoir by statute.  Colorado’s unitization act for enhanced recovery purposes is quite similar to the procedures in set out in these other State’s unitization statutes, such that all of the requirements will not be restated here.  The key difference between the other States’ respective laws is the percent interest votes needed for ratification of the unit plan and issuance of an order by the COGCC, where there is less than complete consent to the proposed unitization among the working interest and royalty owners in the pool.
Along with other requirements, the unit applicant in Colorado must show that the proposed field-wide unitization is for (1) conservation of oil and gas in the public interest, (2) increase of ultimate hydrocarbon recovery, or (3) prevention of waste of oil and gas.  Absent 100% voluntary consent by all working and royalty interests, the COGCC may issue an order compelling unitization only if 80% of the working interests and 80% of the royalty interests in the proposed ratify the plan within six months after COGCC approval.  Unit operations on any part of the unit is considered operations on all tracts in the unit as to unit and lease maintenance.  Unitization is allowed of less than the whole pool if conducive to the purpose of unitization and the non-unitized parts of pool will not be adversely affected.  Colorado’s statute does not provide for any payout penalties as to drilling, completion and equipping of a well in the case of non-consenting working interests in the unit. 
VII.  CONCLUDING COMMENTS

While oil and gas conservation regulatory structures can differ in their approach from state to state, as seen in the preceding discussion of the five States reviewed, the overall objectives common to each program is the orderly development or oil and gas resources to prevent waste and over-drilling, maximizing resource recovery, and protection of correlative rights of mineral owners in those resources via a reasonable opportunity to share equitably in production.  Such regulation has largely proved a successful endeavor, evolving over several decades to the current systems seen in the several producing states with many common elements, as well as specifics addressing matters unique to certain states because of geologic setting or regulatory philosophy.  As a practical matter, regulation of the oil and gas industry by the producing states has proved as effective an interaction between private industry and government that the Nation has seen to date.
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