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Appendix B 

B-1.  Information Related to Oil and Gas Leasing, Permitting, and Development
 
Typical Oil and Gas Operations
 

BLM Authority and Responsibilities for Oil and Gas Operations 

The BLM has responsibility for environmental protection, public health, and safety related to oil and gas 
operations on public lands.  There are three laws which give the BLM its primary direction for oil and gas 
operations: the Mineral Leasing Act of 1920 (MLA) as amended, the National Environmental Policy Act 
of 1969 (NEPA), and the Federal Land Policy and Management Act of 1976 (FLPMA). However, other 
laws also affect the various stages of oil and gas operations, including the National Historic Preservation 
Act (NHPA), Endangered Species Act (ESA), Bald and Golden Eagle Protection Act (BGEPA), 
Migratory Bird Treaty Act (MBTA), Clean Water Act (CSW), Clean Air Act (CAA), and others.  

Under MLA, BLM is responsible for mineral leasing, including onshore oil and gas leasing, for all 
Federal lands, including lands with a Federal mineral estate but private surface ownership (43 CFR 3100). 
The MLA and other laws specify types of Federal lands that are not available for oil and gas leasing.  

Under NEPA, BLM’s responsibilities are triggered by a Federal action or undertaking. This legislation 
directs the BLM to analyze and disclose to the public the impacts of Federal actions. Oil and gas leasing, 
permitting and development are all Federal actions which require varying degrees of NEPA analysis. 

Under FLPMA, BLM’s responsibilities are tied to the use of Federal lands. This legislation directs the 
BLM to prepare and disclose to the public its plans for the public lands under its jurisdiction.  

Since leasing for oil and gas under MLA, impact analysis under NEPA, and management under FLPMA 
apply to the same lands during the leasing process, the three laws are tied together in a workable process 
to accomplish Congressional intent. The vehicle by which the process occurs on BLM lands begins with 
a Resource Management Plan (RMP) and accompanying Environmental Impact Statement (EIS). The 
RMP/EIS determines if the public land is available and suitable for leasing and establishes the appropriate 
lease stipulations. 

OIL AND GAS LEASING 

The decision to lease for the development of fluid minerals is a discretionary action that is made through 
BLMs’ land use planning process. The RMP identifies lands open to oil and gas leasing. All leases are 
subject to a standard set of terms and conditions that are found in section 6 of the lease form. The lease 
grants the lessee a right to use and develop the leased lands as is necessary to explore for, extract, and 
dispose of all the leased resources subject to (a) stipulations attached to the lease, (b) restrictions derived 
from non-discretionary statutes (i.e., ESA, NHPA), and (c) Conditions of Approval (COAs) used in the 
permitting process to minimize adverse impacts to other resource values, uses and users not addressed in 
the lease stipulations at the time operations are proposed.  

The MLA provides that all public lands designated “open to oil and gas leasing” in BLM’s land use 
planning shall be made available for lease sale. Based on the Federal Onshore Oil and Gas Leasing 
Reform Act of 1987, all leasable Federal minerals must be made available for competitive lease sales. 
Lands for which bids are not received at the lease sale will be available for noncompetitive leasing for a 
period not to exceed two years. Competitive sales will be held at least quarterly and by oral auction. 
Competitive and noncompetitive leases are issued for a 10-year term or for as long as oil and/or gas are 
produced on the lease. The Federal Government receives yearly rental fees on non-producing leases. 
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Appendix B 

Royalty payments are received at the rate of 12.5 percent of the total saleable production, approximately 
one-half of which is returned to the State of Colorado. 

In the preparation of parcels offered in competitive lease sales, stipulations may be attached to each lease 
parcel. Initially, stipulations are attached to a parcel by the state office leasing section from various 
databases. The parcel list is segregated and sent to the field office that has the majority of the parcel lands 
in its area. In the field office, the lease parcel(s) is reviewed by resource and National Environmental 
Policy Act (NEPA) specialists to ensure that lands are in conformance with the applicable land use plan 
(RMP), the stipulations are correct, and that any missing stipulations are included. 

Instructional Memorandum No. 2010-117 has added a requirement of preparation of a NEPA 
Environmental Assessment as a basis for a decision to offer the lease for sale, and for determining 
whether the stipulations identified in the land use plan as applicable to the lease area would be sufficient 
or whether other available stipulations identified in the land use plan should be applied. This decision is 
typically based on more site-specific information, including site surveys, that may have been available at 
the time the RMP was finalized. The leasing EA process also ensures updated resource information and 
concerns are adequately considered in attaching stipulations and making a leasing decision. After the 
lease sale packages are finalized, a NEPA leasing decision, documenting the environmental impacts of the 
leasing the various parcels, is rendered at the state office. 

Lease stipulations are conditions of lease issuance that provide protection for other resource values or 
land uses by establishing authority for delay, site changes, or the denial of operations within the terms of 
the lease contract. The stipulations are specified for each applicable parcel in the Notice of Competitive 
Oil and Gas Lease Sale and are intended to inform interested parties (potential lessees, operators) that 
certain activities will be regulated or prohibited unless the operator and the surface owner and/or surface 
management agency (SMA) arrive at an acceptable plan for mitigation of anticipated impacts. The 
authorized officer has the authority to relocate, control timing, and impose other mitigation measures 
under Section 6 of the Standard Lease Form. This authority is generally invoked when lease stipulations 
are not attached to the lease, or new resources are discovered on a lease. 

New science, comprehensive documentation of resource requirements, land pattern interference, and 
ongoing monitoring of the effectiveness of a stipulation may allow granting of a waiver, exception, or 
modification to a stipulation. A lease stipulation “waiver” is a permanent exemption to a lease stipulation. 
An “exception” is a onetime exemption to a lease stipulation and is determined on a case-by-case basis. A 
“modification” is a change to the provisions of a lease stipulation, either temporarily, or for the term of 
the lease. 

EXPLORATION 

Seismic Reflection Surveys 

The potential of oil and gas resources can be detected by direct or indirect exploration methods, such as 
borehole data from existing wells and seismic or other geophysical surveys conducted at the surface 
increases the chances of drilling a successful well by identifying the presence, thickness, and depth 
specific geologic formations present beneath an area. This information sheds light on the presence of 
potential hydrocarbon source rocks and the presence of potential stratigraphic or structural traps that may 
have led to the concentration of hydrocarbons.   

The most widely used geophysical exploration tool consists of seismic reflection surveys. These include 
either two-dimensional (2D) or three-dimensional (3D) surveys. Seismic surveys generally use truck-
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mounted vibrators or detonation of small explosive charges on or just beneath the surface to generate 
shock waves that propagate through the subsurface. The waves are reflected back to the surface, 
depicting the subsurface bedrock topography at a given point (2D), or differentially by different rock 
layers (3D), giving a more detailed picture of the vertical stacking of various rock types as well as faults 
and folds at varying depths. With either process, the information is useful in locating the downhole 
targets for oil and gas wells. 

In rugged or remote terrain, and especially in 3D seismic surveys, helicopters supporting ground crews 
are used to lay out source lines and perpendicular receiver or receptor lines. In the past, the source points 
along a line were connected by wires, as were the receiver points along a line.  Wireless equipment is now 
commonly used, which is both simpler logistically and reduces the amount of potential surface 
disturbance.  The resolution of the resultant seismic picture of subsurface geology is related to the spacing 
of the source points and receiver points.  

With truck-mounted vibration (“vibroseis”) sources, travel is limited to relatively gentle terrain and, for 
resource protection reasons, may be restricted to existing roads. Where terrain, the type of plant cover, 
and other resource considerations permit, the trucks—equipped with oversized rubber tires, four-wheel 
drive, and often center articulation—may be allowed to drive cross-country, which allows a more regular 
(perpendicular) source-receiver pattern. Where trucks are limited to existing roads, receiver lines are 
typically laid outward from the road, on foot or, if permitted, all-terrain vehicles to establish the grid. 

Geophysical operations within federal lease(s) are reviewed by the appropriate federal surface 
management agency (SMA) (e.g., Bureau of Land Management [BLM], Bureau of Reclamation, or U.S. 
Forest Service [USFS]). The NOI includes map showing the location of the proposed source and 
receiver lines, all access routes, and ancillary facilities. Upon completion of operations, including 
required rehabilitation, the operator is required to file a “Notice of Completion of Oil and Gas Exploration 
Operations.” 

Geophysical surveys are typically evaluated and authorized using a NEPA Categorical Exclusion (CX) is 
available to the BLM for approving NOIs. However, approving the CX requires that a series of questions 
standard be asked and responded to appropriately to ensure that the surveys would be consistent with the 
relevant land use plan and would avoid significant adverse impacts to a variety of other resources and 
resource uses. For geophysical operation methods involving surface disturbance, a cultural resources 
survey is also required. Similarly, surveys are required for methods involving surface disturbance 
potentially causing direct or indirect impacts on a federally listed or proposed threatened or endangered 
species. An effects determination other than “No Effect” requires consultation with the U.S. Fish and 
Wildlife Service under Section 7 of the Endangered Species Act.  

Other resource surveys may be required to ensure adequate protection of wetlands and other waters of the 
U.S., nesting raptors or other migratory birds, and big game or other wildlife species of special concern. 
If the requirements for approving a CX cannot be met, either as the project as initially proposed or with 
required mitigation measures applied by the BLM as Conditions of Approval (COAs), or if the proponent 
wishes to continue with the request, the BLM would prepare a NEPA Environmental Assessment. 

Because the Roan Plateau planning area is already partially developed, including some private wells atop 
the plateau, it is unclear if geophysical surveys would be sought. If so, they probably would be  limited to 
the top of the plateau and limited to truck-mounted vehicles travelling on the existing road system that 
follows the major east-west ridges and are linked at the eastern end by the Rim Road.  
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Exploratory Drilling 

Either preceding or following geophysical exploration, one or more exploratory wells are sometimes 
drilled to provide a more detailed picture of not only the rock types at depth but of the type and volume of 
hydrocarbons and water they contain.  In areas that have not already been developed, the relatively remote 
and isolated “wildcat” wells help the operator decide whether further exploration is warranted and, if so, 
help to design the type of development. In areas near existing fields, exploratory drilling consists of 
“step-out” wells to confirm that the geologic conditions remain favorable for oil and gas development.  

Successful wildcat wells in areas remote from other facilities may be temporarily shut in until further 
drilling is sufficient to support the cost of establishing infrastructure (access road and pipelines) to 
support long-term production. Gas flowing to the surface during the exploratory phase is typically flared. 
Unsuccessful wildcat wells are plugged and abandoned. In any area drilled outside an existing field, the 
first well is normally considered exploratory, because the quantity of the resource has not been proven. 
However, the likelihood of success is typically high. 

Because the Roan Plateau planning area already supports a substantial amount of development, it is 
unclear to what extent exploratory drilling would be conducted. Depending on the alternative selected 
from the SEIS process, exploratory drilling could range from confirming an appropriate location for 
additional wells within a limited number of leases or determining which development area (ridge) is most 
appropriate for the initial development before moving to other ridges.  

Any future leasing would be as described in section B.2. Any exploratory drilling would require approval 
of an Application for Permit to Drill (APD), as described in Section B.4. 

DRILLING PERMIT PROCESS 

A federal lessee or the operator of record is governed by procedures set forth by the Onshore Oil and Gas 
Order No. 1, “Approval of Operations on Onshore Federal and Indian Oil and Gas Leases,” issued under 
43 CFR 3164. These procedures cover the full gamut of operations on federal minerals, from initial 
permitting of the well to subsequent operations and final abandonment. In the initial permitting process, 
the operator selects the location of a proposed drill site. This selection is based on COGCC spacing 
requirements, the subsurface geology, the topography, and the avoidance of known protected surface 
resource values. 

Spacing requirements are established by the COGCC to protect the correlative rights of offsetting mineral 
owners and efficiently recover the resource. This applies to all mineral ownership (i.e., fee, State, and 
federal minerals). The Roan Plateau planning area is subject to State spacing COGCC Rule 318, which 
for wells deeper than 2,500 feet would be about 40 acres. This does not mean that all wells can be 
approved at 40-acre spacing. For wells shallower than 2,500 feet, the wells must be spaced at least 300 
feet from the nearest well and a distance of at least 200 feet from the lease boundary. However, the 
majority of wells drilled target the Mesa Verde formation, in which 10 acre equivalency spacing is 
typically approved by the COGCC. This allows wells to target the equivalency of 10 acres per drilling and 
spacing unit, so that efficient drainage of isolated tight sand lenses may take place. 

Ten-acre spacing requires that every well be set back 100 feet away from adjacent lease or drilling and 
spacing units with the same spacing. Wells that abut leases or drilling and spacing units that do not have 
10-acre equivalency, require 200-foot setbacks. New spacing regulations may be necessary to 
accommodate new drilling and production techniques in the planning area. Future production from 
previously undeveloped plays such as the Niobrara play and in the Mancos Formation may also require 
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spacing changes. Surface density of wells would be a variable based on the surface resource conflicts, 
economics of directional drilling, accessibility within the checkerboard (surface locations on fee land to 
access federal minerals within resource conflict areas), and the subsurface density. Occasionally, BLM 
could require that a lessee drill a directional well on a lease if it is determined that federally owned 
minerals are being drained by an adjacent well on private or State-owned lands. The BLM could also 
require compensatory royalty be paid, or require a communization agreement be formed, any of which 
may be utilized to mitigate surface impacts and prevent drainage of federal mineral. 

Well permitting begins with submittal of either a Notice of Staking (NOS), followed by the submittal of 
an Application for a Permit to Drill (APD), or directly through submittal of an APD. The lessee or 
operator for the lease has the option of which route to use. The APD must include both a drilling plan and 
a Surface use Plan of Operations (SUPO). 

Notice of Staking (NOS) 

The NOS is an abbreviated notice that consists of an NOS form, a staked location map, and sketched site 
plan. This notice is posted for a 30-day public review, which provides the time frame for processing the 
approval of the APD. The NOS triggers the onsite inspection of the well, which determines whether there 
are any conflicts with critical resources, as well as provides the preliminary data to assess what additional 
items are necessary to complete the APD. The NOS informs the BLM of the well location, the access 
road, any ancillary facilities, and the need to conduct an onsite inspection.  If the well location needs to be 
moved or reoriented, then the necessary re-surveying and re-staking can be performed before all 
subsequent documents are submitted. 

Application for Permit to Drill (APD) 

Before drilling a well, the lessee or operator for the lease, must file an APD. The operator must file an 
application with the BLM Field Office having jurisdiction over the lands described in the application. 
The application must include a plan for the drilling of the well and a plan for the protection of the surface 
and environment. The drilling plan (as per the requirements set forth in Onshore Oil and Gas Order No. 
1) contains information as to the depth of the well, how it will be constructed, how groundwater and other 
mineral resources will be protected, and how blowouts and other emergencies will be prevented or dealt 
with. The surface use plan (as per the requirements set forth in Onshore Oil and Gas Order No. 1) covers 
such concerns as the location and amount of surface disturbance and how that disturbance will be reduced 
or eliminated. It covers mitigation of impacts to wildlife, cultural resources, vegetation, soils, surface 
water and other resource values. The operator is responsible for incorporating all RMP decisions in the 
proposed APD. If the APD does not have the appropriate information and mitigation incorporated, the 
application may be modified or rejected. Any RMP decisions not incorporated by the operator are 
attached to the approved application by the BLM as COAs.  

Regardless of the permitting option selected by the lessee, no surface disturbing activity can be conducted 
in conjunction with the drilling operations until the APD is approved by the Field Manager. 

Onshore Oil and Gas Order No. 1 requires an onsite inspection as part of the review of an APD. The 
inspection is a meeting between the parties to explain and clarify the proposed action. If the onsite 
inspection is conducted with the NOS option (before filing the APD), the applicant is more likely to 
submit a complete surface use plan without the need for amendments. The onsite inspection is held with 
the operator, surface landowner, COGCC and County oil and gas liaison and other interested parties. The 
purpose of the onsite inspection is to evaluate the operator’s plan, to assess the situation for possible 
impacts (surface and subsurface), and to formulate resource protection stipulations. To lessen 
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environmental impacts, a pad, road or pipeline can be moved, reoriented, or resized, within certain limits, 
at the onsite inspection. 

The administrative review of the APD is usually led by the field office natural resource specialist (NRS), 
who is responsible for evaluating the surface plan, checking the proposal against the RMP and other 
guidance, conducting the onsite inspection (with other appropriate specialists), and leading the 
preparation of the NEPA document (usually an EA) and its associated impact analysis and proposed 
mitigation. The various BLM staff resource specialists provide input into project design and mitigation 
measures based on the onsite field visit. 

The field office is responsible for preparing appropriate environmental documentation necessary to satisfy 
the NEPA requirements, issuing a Record of Decision (ROD) authorizing the project components and 
identifying the mitigation measures (COAs) attached to the APD to protect any affected resource values. 

Another component of the review process is the technical review of the drilling plan portion of the APD.  
The APD review by the field office geologist includes the following items: geological markers and 
formation tops, oil, gas, and mineral bearing zones, potential hazards such as abnormal pressure, casing 
set points, and cement tops. A geologic review report documents the review and is incorporated in the 
APD case file. The APD review by the field office petroleum engineer includes the following items: 
casing and cement program, drilling fluid program, pressure control system, and testing, coring, and 
logging. 

Consideration is also given to the protection of subsurface water resources. When processing an APD, the 
BLM geologist is required to identify the maximum depth of usable water as defined in Onshore Oil and 
Gas Order No. 2. Usable water is defined as water containing 10,000 parts per million or less of total 
dissolved solids. Water of this quality is to be protected usually by surface casing and cement. 
Determining the depth of fresh water requires geophysical log determination of water quality. The field 
office requires that the first well on every pad have an open hole log run for both the surface hole and 
production hole. The open hole log is required to be submitted within 24 hours of running so that a field 
office geologist has the opportunity to timely analyze the log. If usable fresh water is found to be presen t 
below the surface casing, then the operator will be required remediate and change the casing setting 
depths for future wells. The depth of the casing is specified to be below a depth reasonably anticipated for 
future useable water recovery. When final approval is given by BLM, the operator can commence 
construction and drilling operations. Approval of an APD is valid for two years. If drilling does not begin 
within two years, the conditions of approval can be revised before extending the APD for a maximum of 
two additional years. 

Economic conditions, regionally and nationally, have a dramatic effect on oil and gas exploration and 
development activities. Currently, oil and gas markets are depressed nationwide, and an upturn in the oil 
and gas commodities pricing would be expected to increase the number of wells sought and drilled in the 
planning area. Changes in technology that improve resource recovery in relation to development costs or 
changes in geopolitical situations also have the potential to affect drilling rates, the latter through 
potentially higher prices associated with reduced production in other regions or countries. 

NEPA Compliance 

The NEPA process provides a written documentation of the environmental review for an APD and the 
development of mitigation (COAs). The NEPA process also serves as the vehicle to check for 
conformance with the applicable land use plan, consisting of the Resource Management Plan (RMP). In 
some instances, multiple layers of NEPA are conducted during in the oil and gas process. The RMP/EIS 
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determines if the public land is available for leasing and the appropriate stipulations for leasing. The 
leasing EA as a basis for a decision to offer the lease for sale, and for determining whether the stipulations 
identified in the land use plan as applicable to the lease area would be sufficient or whether other 
available stipulations identified in the land use plan should be applied. At the site-specific level, EAs are 
prepared for a majority of APDs in Colorado. In cases where the proposed well is obviously part of a 
larger field development, and such development has not already been analyzed by a NEPA document 
other than the RMP, a Field Development EA or Master Development Plan EA can be prepared.  

A Documentation of Land Use Plan Conformance and NEPA Adequacy (DNA) can then be prepared for 
future APDs within the oil and gas field, as long as the Field Development EA provides the site -specific 
analysis and the APD meets the DNA criteria and the criteria identified in the RMP/EIS. Where 
applicable, Statutory Categorical Exclusions (SCX) as authorized under Section 390 of the Energy Policy 
Act of 2005 is another NEPA compliance tool available under certain statutory conditions. 

WELL DEVELOPMENT 

Issuance of Rights-of-Way 

Operations by a lessee or operator for the lease do not require issuance by the BLM of a right-of-way 
(ROW) grant for activities overlying the federal oil and gas lease being developed, or when the lease is 
part of a federal unit or communitization agreement (see later).  However, ROW grants from the BLM are 
required for any and all well pads, tank batteries, pipelines, powerlines, and access roads that occupy 
federally owned land outside the lease or unit boundary associated with the particular oil and gas well. A 
ROW grant is also required when occupying federal surface for the purpose of developing private (non-
federal) oil and gas leases, even if the surface facilities for the private well would be on a well pad also 
containing federal wells.  

Access Road and Well Pad Construction 

Upon receiving approval to drill a proposed well, the operator moves construction equipment over 
existing roads to the point where the access road will begin. Generally, the types of equipment include 
dozers (track mounted and rubber-tired), scrapers, and motor-graders. Moving equipment to the 
construction site requires moving several loads (some overweight and over width) over public and private 
roads. Existing roads and vehicle routes are improved in places and occasionally, culverts and cattle 
guards are installed as specified in the approved APD. 

The length of the access road varies. Generally the shortest feasible route is selected to reduce the haul 
distance and construction costs. Environmental factors or the landowner’s preference might dictate a 
longer route. In rough terrain, the type of construction is side casting (using the material taken from the 
cut portion of the road to construct the fill portion), slightly less than one-half of the road-bed is on a cut 
area, and the rest is on a fill area. Roads used for oil and gas operations require an average 35-foot-wide 
right-of-way. Roads are usually constructed with a l6-foot (single lane) or 25-foot (double lane) driving 
surface (in relatively level terrain). The total acreage disturbed for each mile of access road constructed 
varies significantly with the steepness of the slope. New roads to be developed for well pads on the 
plateau are assumed to need an average 75-foot right-of-way disturbance corridor, which accounts for 
road construction and pipeline installations. 

When construction activities are initiated, vegetation is typically cleared and grubbed and set along the 
outside edge of the project, or removed with a brush clearing machine. Organic soil material or topsoil 
suitable for plant growth is then removed and typically windrowed around the perimeter of the pad 
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disturbance area, windrowed along the edge of a road or pipeline corridor, or, in areas with limited space, 
stockpiled in designated area(s). Afterward, the site is excavated with dozers and trackhoes to move the 
excavated or “cut” material to typically flatter terrain that supports the machine-compacted fill material. 
In optimal instances, the pad would be constructed with little or no excess material resulting in a project 
with “balanced” earthwork quantities. 

The average disturbance footprint for 20-well pad as outlined in the Roan RFD, is 5 acres. Instances 
occur where balanced earthwork is not possible and excess material piles are created in proximity to the 
pad readily allowing the piled material to be later recovered for interim work on the pad. Earthwork 
related to interim reclamation would include reducing the pad to an average 2.5-acre footprint while 
reshaping the reclaimed pad its natural topography. 

The amount of level surface required for safely assembling and operating a drilling rig varies with the 
type of rig and the number of wells that will share the same pad. The surface area required for a typical 
pad is about 5 acres and should be constructed so that the drill rig can be placed on the cut surface instead 
of fill material to prevent the derrick from leaning or toppling as a result of the settling of uncompacted 
soil. 

Depending on the relationship of the location to natural drainages, it might be necessary to construct 
water bars or divert a short drainage segment with a constructed channel.. The area disturbed for pad 
construction depends largely on the steepness of the slope. 

Drilling 

Drilling activities usually begin within a week or two after the location and access road have been 
constructed. The drilling rig and associated equipment are moved to the location and erected. Moving a 
drilling rig might require moving 10 to 25 truckloads of equipment over public highways and private 
roads. The derrick, when erected, is roughly 160 feet high. 

Water for drilling is hauled to storage tanks. Water sources are usually wells or commercial water sources 
permitted with the Colorado State Engineer for the use of surface or subsurface water for drilling. When 
drilling commences, and as long as it progresses, water is continually transported to the rig location. 
Roughly 2,000 barrels or 84,000 gallons of water are required to drill a natural gas well to the depth of 
8,000 feet. More water would be required if circulation is lost. 

Within 24-hours after commencing drilling of a federal oil and gas well, the operator must notify the 
BLM jurisdictional office. This is culled the “Spud Notice.” If the well will be completed as a producer, 
the drilling rig is moved off after production casing is cemented and a smaller rig, called a completion or 
work over rig, is moved in and utilized for running casing identification logs, perforating and for running 
down hole pumps, if necessary, running production tubing in the well bore and setting the wellhead 
valves and controls. The rest of the fluid treating and handling systems are also installed at this time, 
such as production and storage tanks, dehydrators, separators, measuring systems, sales meters, and flow 
lines. 

Drilling is accomplished by rotating the drill string and putting variable weights on the bit located at the 
bottom of the string. While drilling, the derrick and associated hoisting equipment bear a majority of the 
drill string’s weight. The combination of rotary motion and weight on the bit causes rock to be gouged 
away at the bottom of the hole. The rotary motion is created by a square or hexagonal rod, called a kelly, 
which fits through a square or hexagonal hole in a large turntable, called a rotary table. The rotary table 
sits on the drilling rig floor and as the bit advances, the kelly slides down through it. When the kelly has 
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Appendix B 

gone as deep as it can, it is raised, and a new piece of drill pipe, about 30 feet in length, is attached in its 
place. The drill pipe is then lowered, the kelly is reattached, and drilling recommences. When the bit 
becomes dull, it is necessary to “trip” the drill string and replace the bit. This is a time-consuming process 
of withdrawing 90-foot sections of the drill pipe until the bit is out of the hole. However, many operators 
utilize flex drilling rigs and fit-for-purpose drilling rigs, which have the capability of moving themselves 
without rigging down, and top drives which eliminates the need of a rotary and kelly. This technology 
reduces drilling time from 28 days to eight days to drill a well on a typical Mesa Verde well below the 
rim. 

New bits constructed with modern metals and manufactured polycrystalline diamonds along with down 
hole mud motors have revolutionized drilling operations, whereby thousands of feet of hole can be drilled 
with one bit run. The mud motor is a turbine driven by high-pressure mud and is placed at the top of the 
bit to enable more rotational power to be transmitted to the bit and thus increase penetration rates. Drilling 
fluid (mud) is circulated through the drill pipe to the bottom of the hole, through the bit, up the annulus 
(i.e., the space around a pipe in a well bore) of the well, across a screen that separates the rock chips, and 
into holding tanks from which finer sediments settle from the mud before it is pumped back into the well. 
The mud is maintained at a required weight and viscosity to cool the bit, reduce the drag of the drill pipe 
on the sides of the hole, seal off any porous zones, contain formation fluids to prevent a blowout, and 
bring the rock chips to the surface for disposal. Various additives are used in maintaining the mud at the 
appropriate viscosity and weight. Most of the mud consists of bentonite. Some of the additives are 
caustic, toxic, or acidic, but these hazardous additives are used in small amounts during the drilling 
operations and later contained within the cuttings pit. 

Within the planning area, drilling is usually accomplished with water or light mud to depths within about 
1,000 feet of the prospective formation. Water and natural clays recovered during the drilling operation or 
light drilling mud, allow fast drilling rates and the attendant reduction in mud chemicals. Once the bit 
reaches the target depth, the mud system is gradually made more sophisticated by addition of bentonite, 
chemicals, and natural weight materials to reduce water loss to the potential producing zones and to 
control the subsurface pressure. In almost all cases, the subsurface pressure is higher than an equivalent 
water column, and it is necessary to increase the mud weights to control the pressure and prevent a 
blowout or uncontrolled flow of formation fluids. Wells are at balance or slightly overbalanced, which 
increases penetration rate and reduces the time on the well, or in the formations of interest. The wells are 
always overbalanced for safety requirements when a bit trip is made, the well is logged, or the casing is 
installed. 

Drilling operations are continuous, 24 hours a day, 7 days a week. The crews usually work three 8-hour 
shifts or two 12-hour shifts a day. Pickup trucks or cars are used for workers’ transportation to and from 
the site. On remote isolated sites, a camp might be established to house the crews, which will reduce the 
travel requirements. Other operations, such as cementing, running casing, and rig maintenance will 
require road travel, sometimes with heavy equipment. 

Upon completion of drilling, a determination is made regarding the productive potential of the well by the 
operator. If oil or gas is not discovered in commercial quantities, the well is considered dry. The operator 
is then required to follow BLM procedures to properly plug the dry hole. The drill site and access road are 
then rehabilitated in accordance with the stipulations attached to the APD and the plugging approval. If 
the well is a producer, drilling rig operations continue until the production casing is cemented into the 
well before removing the drilling equipment from the location. 
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Appendix B 

Logging 

Geophysical logs are obtained by running various instruments into the hole on a wire cable. Logs are 
usually run at a depth point where casing will be installed. A log is not usually run before surface casing 
is set, but in most instances a log recording natural gamma radiation is run through the surface casing to 
determine the geology of that section. The logs can determine water resistivity, hydrocarbon saturations, 
natural gamma radiations, porosity of the rock by density, nuclear receptivity and sonic measurements, 
permeability, pressure, temperature, hole geometry, and subsurface track. Logs are used to evaluate 
whether the well is dry or has the potential for a satisfactory completion. Logs also delineate the various 
geologic horizons; hydrocarbon zones; fresh, usable, and unusable water; and sands, shales, limestones, 
coals, and other minerals. 

The hydrocarbon intervals are usually randomly situated in each well, and logs are required to specify 
these intervals so that they can be perforated and stimulated during the completion program. Normally in 
the planning area, logs recording resistivity and a combined porosity log of density and nuclear 
receptivity are run in the well. Neutron and density porosity logs are indicators of natural gas by crossing 
over. 

Casing 

Various types of casing are placed in the drilled hole to provide a conduit for completion operations and 
production, hang subsequent strings, to nipple the BOP up on, keep hole stability, and for zonal isolation. 
Casing is a string of steel pipe composed of approximately 40-foot lengths of pipe that are threaded 
together. Casing is cemented into the well to protect against migration of fluids within the hole and to 
isolate the productive zones so they can be completed and produced without interference from other zones 
containing hydrocarbons or water. Hole deviation, depth, bore hole environment, placement of 
centralizers, and myriad other factors affect the integrity of the casing and cement job, and must be 
considered in the original design. 

Surface casing that is properly set and cemented also protects surface aquifers from contamination by 
drilling and production operations. Surface casing should be set to a depth greater than the deepest fresh 
water aquifer that could be reasonably developed. Usable water could exist at great depths but these 
aquifers are not normally considered to be important water sources. Surface casing is designed to be large 
enough to allow subsequent strings of smaller casing to be set as the well is drilled deeper. Cement is 
placed in the annulus of the surface casing from casing shoe to ground level. The surface casing is the 
first string on which blowout prevention (BOP) equipment is installed. The BOP equipment allows the 
well to be shut in at any time that conditions warrant, protecting against unanticipated formation pressures 
and allowing safe control of the well. BOP equipment is tested and inspected regularly by both the rig 
personnel and the inspection and enforcement branch of BLM. Minimum standards and enforcement 
provisions are part of Onshore Order No. 2. 

Usually, only the bottom few thousand feet of intermediate or production casing is cemented, which often 
leaves several thousand feet of open hole behind some casing strings. In the planning area, the annulus 
(i.e., the space around a pipe in a well bore) is required to be filled with sufficient cement to provide 
adequate protection from interzonal migration of unsuitable water and hydrocarbons. Production casing or 
production liner is designed to provide isolation of oil and gas formations, and a high-pressure conduit to 
the hydrocarbon zones that allows stimulation of these intervals to improve the productivity. 

Draft RMPA/ SEIS ▪ 2015 
Roan Plateau Planning Area, Colorado 

B-10 



   
 

 

 

 
       

         
           

     
  

 
         

       
  

       
       

    
          

   

      
           

         
   

     
      

          
 

      
  

      

         
        

         
 

          
       

         
     

           
    

   

 

Appendix B 

Completions 

After drilling and casing of the well, a completion program is typically initiated to stimulate production of 
natural gas and to determine gas and water production characteristics. A mobile completion rig (also 
called a workover rig) similar to the drill rig may be used to complete each well. The well completion 
process typically includes perforating the well’s steel casing and cement, hydraulically fracturing the 
producing formation(s), and installing a series of valves and fittings on the wellhead. Hydraulic fracturing 
does not always require the presence of a workover rig. 

Wells are often treated during completion to improve resource recovery by increasing the rate and volume 
of hydrocarbons moving from the natural gas reservoir into the wellbore. These processes are known as 
well-stimulation treatments and include hydraulic fracturing, acidizing, and other mechanical and 
chemical treatments, often used in combination. 

In the planning area, the low permeability character of the productive formations generally requires these 
zones to be hydraulically fractured or “fraced,” which consists of using high pressure to force treated 
produced water, various chemical additives, and large quantities of sand (which serves to keep the 
fractures open). Hydraulic fracturing greatly improves the productivity to oil and gas wells, particularly 
when—as in the planning area—wells are very deep and completed in geologically tight formations. 

Hydraulic fracturing is a 60-year-old process used to maximize the extraction of underground resources 
by allowing natural gas to move more freely from the rock pores to production wells that bring the gas to 
the surface. Fluids, commonly made up of water and chemical additives (e.g. recycled or fresh water, 
liquid carbon dioxide, sand, and chemical additives), are pumped into a geologic formation at high 
pressure during hydraulic fracturing. When the pressure exceeds the rock strength, the fluids open or 
enlarge fractures. After the fractures are created, a propping agent is pumped into the fractures to keep 
them from closing when the pumping pressure is released. After fracturing is completed, approximately 
60 to 80 percent of the injected fracturing fluid returns to the wellbore (BLM 2014). The specific type and 
components of the fracturing fluid chemical vary based on geologic formation and by company, but may 
include constituents such as hydrochloric acid, anti-bacterial agents, corrosion inhibitors, and surfactants. 
Operators are required to post their disclosure of chemicals intentionally added to hydraulic fracturing 
fluids on FracFocus per COGCC Order No. 1R-114. 

Hydraulic fracturing is now being used more commonly due to advances in technology. Groundwater is 
protected during the fracturing process by a combination of the casing and cement that is installed when 
the well is drilled and by the depth of the rock between fracture zone and any fresh-water bearing zones 
or aquifers (BLM 2014). 

Generally, for a typical Mesa Verde well, approximately eight frac stages are done on each well to free up 
gas in multiple tight sand lenses. Roughly 50 percent of the stimulation fluid returns to the surface within 
a couple of days, and the rest over an extended period at low rates.Radioactive tracers show the fracs stay 
within the zone, which is important to maximize the effectiveness of the frac because fracture length and 
height are the primary factor in successfully stimulating a producing interval. After completion operations 
are finished, wellhead equipment, consisting of various valves and pressure regulators, is installed to 
control the oil or gas flow to the production facilities and to safely shut-in the well under any conditions. 
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Appendix B 

FEDERAL UNITS 

Surface use in an oil or gas field could be affected by the creation and approval of a Federal Unit or 
unitization of the leaseholds. In areas of federal and mixed mineral ownership, an exploratory unit can be 
formed before a wildcat exploratory well is drilled. The boundary of the unit is based on geologic data 
and attempts to consolidate the interests in an entire structure or geologic play. The developers of the unit 
enter into an agreement to develop and operate as a single entity, regardless of separate lease ownerships. 
Costs and benefits are allocated according to agreed-upon terms. 

Development in a unitized field can proceed more efficiently than in a field composed of individual leases 
because competition between lease operators and drainage considerations is not a primary concern. 
Unitization also can reduce surface use requirements because all wells are operated as though under a 
single lease, and operations can be planned for more efficiency. Duplication of field processing facilities 
is eliminated, and consolidation of facilities into more efficient systems is probable. Unitization can also 
involve wider spacing than usual, or spacing based on reservoir factor rather than a set rule, which could 
result in fewer wells and higher recovery efficiency. Through planning, access roads are usually shorter 
and better organized, facilities are usually consolidated, and well efficiency is maximized to a degree not 
seen in individual lease operations. 

PRODUCTION 

Gas, oil, and produced water (water occurring naturally in the hydrocarbon-bearing formations) are being 
produced in the planning area by means of natural flow and artificial lift (plunger lift or poor boy gas lift). 

During production, field operations are inspected by the BLM to assure accountability of royalties and 
compliance with the lease and permit safety and environmental requirements. Usually, the last evolution 
in the life of an oil or gas well is when it is depleted and cannot produce in paying quantities any longer. 
At this stage, the operator submits a plug and abandonment plan and it is reviewed, and if necessary, 
modified by the BLM petroleum engineer and approved. When the downhole plugging is completed, the 
operator submits a Subsequent Report of Abandonment which is review by the BLM. When surface 
reclamation is completed and the vegetation has had a chance to establish itself, usually in two to three 
growing seasons, the operator will submit another subsequent report of a Final Abandonment Notice 
(FAN). The BLM will inspect the location to determine if it was reclaimed properly, and if so, approve 
the FAN. 

Natural Gas 

A typical gas well facility may consists of methanol injection equipment (to keep producti on and surface 
lines from freezing), separator (which separates gas, oil, and water), dehydrator (uses glycol or calcium 
chloride to extract entrained water in the gas), and an orifice meter. An intermitter is sometimes used to 
either shut-in the well to build up pressure, or to aid conveying liquids to surface if the well bore is 
accumulating excessive quantities of liquids. If the gas well is producing some oil or condensate, oil tanks 
are used to store the oil or condensate until it is sold by truck or pipeline. Pipeline quality gas at the 
wellhead requires a minimum of processing equipment. As the quality of gas decreases with the increased 
presence of water, solids, or liquid hydrocarbons, the amount of processing equipment increases. Water or 
liquid hydrocarbons in the gas are removed before the gas is sold, usually in the separation equipment 
near the wellhead. If liquid hydrocarbons are present, storage facilities (tank batteries) are required to 
store the liquids until they accumulate in sufficient quantities to be hauled out by large trucks. Gas 
dehydration equipment might also be onsite to remove water entrained in the gas to a water content 
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Appendix B 

defined by pipeline specifications. Gas production data can be found in the RFD scenario for oil and gas 
that was developed for the revised RMP. 

Lighter ends of NGLs (C6+) tend to go into a gaseous state when naturally heated in a stock tank and vent 
to atmosphere once enough pressure builds in the tank (typically 0.2 psi) , or it may be collected into 
feeder lines leading to a flare stack where it is thermally destroyed. 

Natural Gas Liquids (NGLs) 

In the planning area, condensate is associated with natural gas production. The production equipment, 
such as separator, tank battery, and holding facility for production water, are either placed on a portion of 
the location (on cut rather than fill) and located a safe distance from the wellhead, or placed offsite as a 
centralized facility. Tanks are surrounded by earthen dikes or lined corrugated barriers to contain 
accidental spills. Production facility colors are required to be from the standard color chart and are 
specified in the APD COAs. 

Each well on location produces a mix of fluids, which is separated at the separators. A single separator is 
designated for each well and is usually located on the same pad as the well. Two types of separators are 
utilized in the field office area: three phase separators and two phase separators. Three phase separators 
separate the condensate, water, and gas into three different lines. Two phase separators separate the 
natural gas and combined liquid into two different lines. Gas is measured immediately after separation 
and the condensate and water is stored in stock tanks either on the pad or at a different location, where the 
condensate is sold and the produced water is hauled to a treatment facility. The produced water is 
typically treated with bleach and aerated to kill bacteria, evaporated to some extent, used for frac 
operations, or injected into permitted disposal wells. 

Produced Water 

Associated water produced with the natural gas and liquid condensate is disposed of by trucking or piping 
the water to an authorized disposal pit, placing the water into lined pits, where the water is treated with 
biocides, aerated, condensate skimmed, and utilized in frac operations or disposed of in an authorized 
disposal well. The COGCC has been granted primacy over class II injection wells by the Environmental 
Protection Agency (EPA); therefore, they control all aspects of disposal wells. The BLM authorizes 
produced water, from federal wells, to be disposed of in an authorized disposal facility. 

PLUGGING AND ABANDONMENT OF WELLS 

The purpose of plugging and abandoning a well is to prevent fluid migration between zones, to protect 
minerals from damage, and to restore the surface area. Each well must be handled individually because of 
a combination of factors, including geology, subsurface well design, and specific rehabilitation concerns; 
therefore, only minimum requirements can be established, and these must be modified for individual 
wells. 

The first step in the plugging process is the filing of the Notice of Intent to Abandon. This notice is 
reviewed by both the SMA and planning area petroleum engineer and geologist. The notice must be filed 
and approved before plugging a previously producing well. Verbal plugging instructions can be given for 
plugging current drilling operations, but a notice must be filed after the work is completed. If usable fresh 
water was encountered while the well was being drilled, the SMA may be allowed, if interested, to 
assume future responsibility for the well, and the operator will be reimbursed for the attendant costs. This 
assumption of responsibility becomes effective after the deeper zones are plugged back to the usable 
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Appendix B 

water zone. Usually the operator is more than satisfied to remove the surface reclamation liability and will 
not charge for the remaining well equipment. 

The operator’s plan for securing the hole is reviewed. The minimum requirements, as stated in Onshore 
Order No. 2, are as follows: In open hole situations, cement plugs must extend at least 50 feet above and 
below zones that have fluid with the potential to migrate, zones of lost circulation (this type of zone could 
require an alternate method to isolate it), and zones of potentially valuable minerals. Thick zones may be 
isolated using cement plugs across the top and bottom of the zone. In the absence of productive zones and 
minerals, long sections of open hole may be plugged with cement plugs placed every 3,000 feet. In cased 
holes, cement plugs must be placed opposite perforations and extending 50 feet above and below, except 
where limited by plug back depth. The length of the plug is 100 feet plus 10 percent per 1,000 feet (i.e., at 
10,000 feet). The plug will be at a minimum 200 feet long. 

Cement plugs could be replaced with a cement retainer, if the retainer is set 50 feet above the open 
perforations and the perforations are squeezed with cement. A bridge plug could also be used to isolate a 
producing zone and must be capped, if placed through tubing, with a minimum of 50 feet of cement. If the 
cap is placed using a dump bailer, a minimum of 35 feet of cement is required. A dump bailer is an 
apparatus run on wire line to convey the cement to the bottom of the hole. In the event that the casing has 
been cut and recovered, a plug is placed 50 feet within the casing stub, and the 100 feet plus 10 percent 
per 1,000 feet rule is used for the space above the cutoff point. In all cases, a plug is set at the bottom of 
the surface casing that has a volume of cement using the 100 feet plus 10 percent per 1,000 feet rule. This 
could require perforating the casing and circulating or squeezing cement behind the production casing if 
that casing is not removed. Annular space at the surface will be plugged with 50 feet of cement using 
small-diameter tubing or by perforating and circulating cement. 

If the integrity of a plug is questionable, or the position is extremely vital, it can be tested with pressure or 
by tagging the plug with the tubing or drill string. Tagging the plug involves running a pipe into the hole 
until the plug is encountered, and placing a specified amount of weight on the plug to verify its placement 
and competency. The surface plug within the casing must be a minimum of 50 feet. The interval between 
plugs must be filled with mud that will balance the subsurface pressures, and if this balance point is 
unknown, a minimum of 9 pounds per gallon is specified. After the casing has been cut off below the 
ground level, any void at the top of the casing must be filled with cement. A metal marker plate is welded 
over the top of the casing, 3’ below surface. A permanent abandonment marker is required on all wells. 

The SMA is responsible for establishing and approving methods for surface rehabilitation, and 
determining when this rehabilitation has been satisfactorily accomplished. With satisfactorily 
rehabilitation, a Subsequent Report of Abandonment is approved, and the well bond released. 
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Fonn 3100-11 UNITED STATES 
Serial Number(October 2008) DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

OFFER TO LEASE AND LEASE FOR OIL AND GAS 

The undersigned (page 2) offers to lease all or any of the lands in Item 2 that are available for lease pursuant to the Mineral Lands Leasing Act of 
1920, as amended and supplemented (30 U.S.C. 181 et seq.), the Mineral Leasing Act for Acquired Lands of 1947, as amended (30 U.S.C. 351-359), 
or (other). 

READ INSTRUCTIONS BEFORE COMPLETING 

I. Name 

Street 


City, State, Zip Code 


2. This application/offer/lease is for : (Check Only One) 0PUBLIC DOMAIN LANDS 0ACQUIRED LANDS (percent U.S. interest __ ) 

Surface managing agency if other than Bureau of Land Management (BLM) : Unit/Project ------- 

Legal description of land requested : *Parcel No.: *Sale Date (mm/dd/yyyy): ------ 

*See Item 2 in Instructions below prior to completing Parcel Number and Sale Date_ 

T. R. Meridian State County 

Total acres applied for_____ 

Amount remitted: Filing fee $ ---------- Rental fee$---------- Total $ -------- 

DO NOT WRITE BELOW THIS LINE 

3. Land included in lease: 

T. R. Meridian State County 

Total acres in lease-------

Rental retained $ 

This lease is issued granting the exclusive right to drill for, mine, extract, remove and dispose of all the oil and gas (except helium) in the lands 
described in Item 3 together with the right to build and maintain necessary improvements thereupon for the tenn indicated below, subject to 
renewal or extension in accordance with the appropriate leasing authority. Rights granted are subject to applicable laws, the tenns, conditions, 
and attached stipulations of this lease, the Secretary of the Interior's regulations and fonnal orders in effect as of lease issuance, and to regulations 
and fonnal orders hereafter promulgated when not inconsistent with lease rights granted or specific provisions of this lease. 

NOTE: This lease is issued to the high bidder pursuant to his/her duly executed bid form submitted under 43 CFR 3120 and is subject to 
the provisions of that bid and those specified on this form. 

THE UNITED STATES OF AMERICAType and primary term: 
by _______________________________________D Noncompetitive lease (ten years) 

(BLM) 

D Competitive lease (ten years) 

(Title) (Date) 

D Other EFFECTIVE DATE OF LEASE 

(Continued on page 2) 



4. (a) Undersigned certifies that (I) offeror is a citizen of the United States; an association of such citizens; a municipality; or a corporation 
organized under the laws of the United States or of any State or Territory thereof, (2) all parties holding an interest in the offer are in compliance 
with 43 CFR 3100 and the leasing authorities; (3) offeror's chargeable interests, direct and indirect, in each public domain and acquired lands 
separately in the same State, do not exceed 246,080 acres in oil and gas leases (of which up to 200,000 acres may be in oil and gas options or 
300,000 acres in leases in each leasing District in Alaska of which up to 200,000 acres may be in options, (4) offeror is not considered a minor 
under the laws of the State in which the lands covered by this offer are located; (5) offeror is in compliance with qualifications concerning Federal 
coal lease holdings provided in sec. 2(a)2(A) of the Mineral Leasing Act; (6) offeror is in compliance with reclamation requirements for all 
Federal oil and gas lease holdings as required by sec. 17(g) of the Mineral Leasing Act; and (7) offeror is not in violation of sec. 41 of the Act. 
(b) Undersigned agrees that signature to this offer constitutes acceptance of this lease, including all terms conditions, and stipulations of which 
offeror has been given notice, and any amendment or separate lease that may include any land described in this offer open to leasing at the time 
this offer was filed but omitted for any reason from this lease. The offeror further agrees that this offer cannot be withdrawn, either in whole or in 
part unless the withdrawal is received by the proper BLM State Office before this lease, an amendment to this lease, or a separate lease, 
whichever covers the land described in the withdrawal, has been signed on behalf of the United States. 

This offer will be rejected and will afford offeror no priority if it is not properly completed and executed in accordance with the 
regulations, or if it is not accompanied by the required payments. 

Duly executed this ______ day of____________ , 20 
(Signature of Lessee or Attorney-in-fact) 

Title 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212 make it a crime for any person knowingly and willfully to make to any department or Agency 
of the United States any false, fictitious, or fraudulent statements or representations as to any matter within its jurisdiction. 

LEASE TERMS 

Sec . I. Rentals --Rentals must be paid to proper office of lessor in advance 
of each lease year. Annual rental rates per acre or fraction thereof are: 

(a) Noncompetitive lease, $1.50 for the first 5 years; thereafter $2.00; 

(b) Competitive lease, $1.50; for the first 5 years; thereafter $2.00; 

(c) Other, see attachment, or 

as specified in regulations at the time this lease is issued. 

If this lease or a portion thereof is committed to an approved cooperative 
or unit plan which inc ludes a well capable of producing leased resources, 
and the plan contains a provision for allocation of production, royalties must 
be paid on the production allocated to this lease. However, annual renta ls 
must continue to be due at the rate specified in (a), (b), or (c) rentals for 
those lands not within a participating area . 

Failure to pay annual rental, if due, on or before the anniversary date of 
this lease (or next official working day if office is closed) must automati
cally terminate this lease by operation of law. Rentals may be waived, re
duced, or suspended by the Secretary upon a sufficient showing by 
lessee. 

See. 2. Royalties--Royalties must be paid to proper office of lessor. 
Royalties must be computed in accordance with regulations on production 
removed or sold. Royalty rates are : 

(a) Noncompetitive lease, 12 1/2%; 

(b) Competitive lease, 12 1/2 %; 

(c) Other, see attachment; or 


as specified in regulations at the time this lease is issued. 


Lessor reserves the right to specify whether royalty is to be paid in value 
or in kind, and the right to establish reasonable minimum values on 
products after giving lessee notice and an opportunity to be heard . 
When paid in value, royalties must be due and payable on the last day 
of the month following the month in which production occurred. When 
paid in kind, production must be delivered, unless otherwise agreed to 
by lessor, in merchantable condition on the premises where produced 
without cost to lessor. Lessee must not be required to hold such 
production in storage beyond the last day of the month following the 
month in which production occurred, nor must lessee be held liable for 
loss or destruction of royalty oil or other products in storage from 
causes beyond the reasonable control of lessee . 

Minimum royalty in lieu of rental of not less than the rental which 
otherwise would be required for that lease year must be payable at the 
end of each lease year beginning on or after a discovery in paying 
quantities. This minimum royalty may be waived, suspended, or 
reduced, and the above royalty rates may be reduced, for all or portions 
of this lease if the Secretary determines that such action is necessary to 
encourage the greatest ultimate recovery of the leased resources, or is 
otherwise justified. 

An interest charge will be assessed on late royalty payments or 
underpayments in accordance with the Federal Oil and Gas Royalty 
Management Act of 1982 (FOGRMA) (30 U.S.C. 1701). Lessee must 
be liable for royalty payments on oil and gas lost or wasted from a 
lease site when such loss or waste is due to negligence on the part of 
the operator, or due to the failure to comply with any rule, regulation, 
order, or citation issued under FOGRMA or the leasing authority. 

(Continued on page 3) (Form 3100-11, page 2) 



Sec. 3. Bonds - A bond must be filed and maintained for lease 
operations as required under regulations. 

Sec. 4. Diligence, rate of development, unitization, and drainage 
Lessee must exercise reasonable diligence in developing and 
producing, and must prevent unnecessary damage to, loss of, or waste 
of leased resources. Lessor reserves right to specifY rates of 
development and production in the public interest and to require lessee 
to subscribe to a cooperative or unit plan, within 30 days of notice, if 
deemed necessary for proper development and operation of area, field, 
or pool embracing these leased lands. Lessee must drill and produce 
wells necessary to protect leased lands from drainage or pay 
compensatory royalty for drainage in amount determined by lessor. 

Sec. 5. Documents, evidence, and inspection - Lessee must file with 
proper office of lessor, not later than 30 days after effective date 
thereof, any contract or evidence of other arrangement for sale or 
disposal of production. At such times and in such form as lessor may 
prescribe, lessee must furnish detailed statements showing amounts and 
quality of all products removed and sold, proceeds therefrom, and 
amount used for production purposes or unavoidably lost. Lessee may 
be required to provide plats and schematic diagrams showing 
development work and improvements, and reports with respect to 
parties in interest, expenditures, and depreciation costs. In the form 
prescribed by lessor, lessee must keep a daily drilling record, a log, 
information on well surveys and tests, and a record of subsurface 
investigations and furnish copies to lessor when required. Lessee must 
keep open at all reasonable times for inspection by any representative 
of lessor, the leased premises and all wells, improvements, machinery, 
and fixtures thereon, and all books, accounts, maps, and records 
relative to operations, surveys, or investigations on or in the leased 
lands. Lessee must maintain copies of all contracts, sales agreements, 
accounting records, and documentation such as billings, invoices, or 
similar documentation that supports costs claimed as manufacturing, 
preparation, and/or transportation costs. All such records must be 
maintained in lessee's accounting offices for future audit by lessor. 
Lessee must maintain required records for 6 years after they are 
generated or, if an audit or investigation is underway, until released of 
the obligation to maintain such records by lessor. 

During existence of this lease, information obtained under this section 
will be closed to inspection by the public in accordance with the 
Freedom of Information Act (5 U.S.C. 552). 

Sec. 6. Conduct of operations - Lessee must conduct operations in a 
manner that minimizes adverse impacts to the land, air, and water, to 
cultural, biological, visual, and other resources, and to other land uses 
or users. Lessee must take reasonable measures deemed necessary by 
lessor to accomplish the intent of this section. To the extent consistent 
with lease rights granted, such measures may include, but are not 
limited to, modification to siting or design of facilities, timing of 
operations, and specification of interim and final reclamation measures. 
Lessor reserves the right to continue existing uses and to authorize 
future uses upon or in the leased lands, including the approval of 
easements or rights-of-way. Such uses must be conditioned so as to 
prevent unnecessary or unreasonable interference with rights of lessee. 

Prior to disturbing the surface of the leased lands, lessee must contact 
lessor to be apprised of procedures to be followed and modifications or 
reclamation measures that may be necessary. Areas to be disturbed may 
require inventories or special studies to determine the extent of impacts 
to other resources. Lessee may be required to complete minor 
inventories or short term special studies under guidelines provided by 
lessor. If in the conduct of operations, threatened or endangered 
species, objects of historic or scientific interest, or substantial 
unanticipated environmental effects are observed, lessee must 
immediately contact lessor. Lessee must cease any operations that 
would result in the destruction of such species or objects. 

Sec. 7. Mining operations - To the extent that impacts from mining 
operations would be substantially different or greater than those 
associated with normal drilling operations, lessor reserves the right to 
deny approval of such operations. 

Sec. 8. Extraction of helium - Lessor reserves the option of extracting 
or having extracted helium from gas production in a manner specified 
and by means provided by lessor at no expense or loss to lessee or 
owner of the gas. Lessee must include in any contract of sale of gas the 
provisions of this section. 

Sec. 9. Damages to property - Lessee must pay lessor for damage to 
lessor's improvements, and must save and hold lessor harmless from all 
claims for damage or harm to persons or property as a result of lease 
operations. 

Sec. I0. Protection of diverse interests and equal opportunity - Lessee 
must pay, when due, all taxes legally assessed and levied under laws of 
the State or the United States; accord all employees complete freedom 
of purchase; pay all wages at least twice each month in lawful money 
of the United States; maintain a safe working environment in 
accordance with standard industry practices; and take measures 
necessary to protect the health and safety of the public. 

Lessor reserves the right to ensure that production is sold at reasonable 
prices and to prevent monopoly. If lessee operates a pipeline, or owns 
controlling interest in a pipeline or a company operating a pipeline, 
which may be operated accessible to oil derived from these leased 
lands, lessee must comply with section 28 of the Mineral Leasing Act 
of 1920. 

Lessee must comply with Executive Order No. 11246 of September 24, 
1965, as amended, and regulations and relevant orders of the Secretary 
of Labor issued pursuant thereto. Neither lessee nor lessee's 
subcontractors must maintain segregated facilities. 

Sec. 11. Transfer of lease interests and relinquishment of lease - As 
required by regulations, lessee must file with lessor any assignment or 
other transfer of an interest in this lease. Lessee may relinquish this 
lease or any legal subdivision by filing in the proper office a written 
relinquishment, which will be effective as of the date of filing, subject 
to the continued obligation of the lessee and surety to pay all accrued 
rentals and royalties. 

Sec. 12. Delivery of premises - At such time as all or portions of this 
lease are returned to lessor, lessee must place affected wells in 
condition for suspension or abandonment, reclaim the land as specified 
by lessor and, within a reasonable period of time, remove equipment 
and improvements not deemed necessary by lessor for preservation of 
producible wells. 

Sec. 13. Proceedings in case of default- If lessee fails to comply with 
any provisions of this lease, and the noncompliance continues for 30 
days after written notice thereof, this lease will be subject to 
cancellation unless or until the leasehold contains a well capable of 
production of oil or gas in paying quantities, or the lease is committed 
to an approved cooperative or unit plan or communitization agreement 
which contains a well capable of production of unitized substances in 
paying quantities. This provision will not be construed to prevent the 
exercise by lessor of any other legal and equitable remedy, including 
waiver of the default. Any such remedy or waiver will not prevent later 
cancellation for the same default occurring at any other time. Lessee 
will be subject to applicable provisions and penalties of FOGRMA (30 
u.s.c. 1701). 

Sec. 14. Heirs and successors-in-interest - Each obligation of this lease 
will extend to and be binding upon, and every benefit hereof will inure 
to the heirs, executors, administrators, successors, beneficiaries, or 
assignees of the respective parties hereto. 
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A. General: 

I. Page I of this form is to be completed only by parties filing for a 
noncompetitive lease. The BLM will complete page I of the form 
for all other types of leases. 

2. 	Entries must be typed or printed plainly in ink. Offeror must sign 
Item 4 in ink. 

3. An original and two copies of this offer must be prepared and filed 
in the proper BLM State Office. See regulations at 43 CFR 
1821.2-1 for office locations. 

4. If more space is needed, additional sheets must be attached to each 
copy of the form submitted. 

B. Special: 

Item I - Enter offeror's name and billing address. 

Item 2 - Identify the mineral status and, if acquired lands, percentage 
of Federal ownership of applied for minerals. Indicate the agency 
controlling the surface of the land and the name of the unit or project 
which the land is a part. The same offer may not include both Public 

NOTICES 

Domain and Acquired lands. Offeror also may provide other 
information that will assist in establishing title for minerals. The 
description of land must conform to 43 CFR 3110. A single parcel 
number and Sale Date will be the only acceptable description during 
the period from the first day following the end of a competitive 
process until the end of that same month, using the parcel number on 
the List of Lands Available for Competitive Nominations or the 
Notice of Competitive Lease Sale, whichever is appropriate. 

Payments: The amount remitted must include the filing fee and the 
first year's rental at the rate of $1.50 per acre or fraction thereof. The 
full rental based on the total acreage applied for must accompany an 
offer even if the mineral interest of the United States is less than I 00 
percent. The filing fee will be retained as a service charge even if the 
offer is completely rejected or withdrawn. To protect priority, it is 
important that the rental submitted be sufficient to cover all the land 
requested. If the land requested includes lots or irregular quarter
quarter sections, the exact area of which is not known to the offeror, 
rental should be submitted on the basis of each such lot or quarter
quarter section containing 40 acres. If the offer is withdrawn or 
rejected in whole or in part before a lease issues, the rental remitted 
for the parts withdrawn or rejected will be returned. 

Item 3 - This space will be completed by the United States. 

The Privacy Act of 1974 and the regulations in 43 CFR 2.48(d) provide that you be furnished with the following information in connection with 
information required by this oil and gas lease offer. 

AUTHORITY: 30 U .S.C. 181 et seq.; 30 U.S.C 351-359. 

PRINCIPAL PURPOSE: The information is to be used to process oil and gas offers and leases. 

ROUTINE USES: (I) The adjudication of the lessee's rights to the land or resources. (2) Documentation for public information in support of notations 
made on land status records for the management, disposal, and use of public lands and resources. (3) Transfer to appropriate Federal agencies when consent 
or concurrence is required prior to granting a right in public lands or resources . (4)(5) Information from the record and/or the record will be transferred to 
appropriate Federal, State, local or foreign agencies, when relevant to civil, criminal or regulatory investigations or prosecutions. 

EFFECT OF NOT PROVIDING INFORMATION: If all the information is not provided, the offer may be rejected. See regulations at 43 CFR 3100 . 
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