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Preface

The oil and gas resources on the Outer Continental Shelf belong to the people of the United
States, who, through their Government, lease the right to explore and develop those
resources. The Federal Government, through the Minerals Management Service, issues
permits for prelease exploration activities, evaluates resources, leases acreage, and
regulates drilling and production activities. This publication provides information about
how these oil and gas resources are effectively evaluated.

The Outer Continental Shelf Lands Act, passed by Congress in 1953 and amended in 1978,
isthe basis for the procedures and activities to be discussed here.

This publication describes the procedures followed in evaluating offshore resources,
beginning with the permitting and collecting of geological and geophysical data and ending
with the resource economic and engineering evaluations and analysesfor alease sde. Itis
asummary of the Minerals Management Service oil and gas Resource Evaluation Program
on the Outer Continental Shelf, the results of which are intended to assure the Government
receipt of fair market value for these lands.

We hope this publication will provide you with a better understanding of the evaluation of
oil and gas resources on the Outer Continental Shelf.
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Introduction

Legislative Background

Statutory Authority for the Resource Evaluation Program

Jurisdiction over the offshore lands is divided between the Federal Government and the
coastal States. In response to public concerns about the ownership and development of
offshore resources, Congress, in 1953, enacted two laws that granted certain offshore lands
to coastal States and provided a framework for regulating and managing exploration,
development, and production of resources under the seabed beyond the area managed by the
coastal States. The two acts are asfollows:

The Submerged Lands Act. The Submerged Lands Act of May 22, 1953, granted the
coastal States a belt of submerged lands seaward of their coastlines to a distance of 3
geographical miles. A greater distance from shore (about 3 marine leagues) was granted to
Texas and Florida (west coast only), because these States had established jurisdiction over
the larger area before achieving statehood. Asaresult of this Act, natural resources of the
seabed beyond those granted to coastal States would be under the jurisdiction of the Federal
Government.

The Outer Continental Shelf (OCS) Lands Act and its Amendments. The OCS Lands
Act of August 7, 1953 (1) reaffirmed that those lands beyond the 3 geographical mile limit,
or more, are subject to the jurisdiction of the Federal Government and (2) authorized the
Secretary of the Interior to grant mineral leases on OCS lands and to provide regulations to
carry out the provisions of the Act.

The Act was amended on September 18, 1978. The amendments established a policy for
managing oil and gas on the OCS and required revision of bidding systems and lease
administration, coordination, and consultation with affected State and local governments,
development of environmental studies for lease sale areas, and development of a 5-year
leasing program. In addition, with regard to resource evaluation, the Secretary is required
to assure the receipt of fair market value (FMV) for OCS landsin oil and gas leasing.

Other Laws that Govern the OCS. Resource evaluation of the OCS is also subject to
the requirements of other Federal laws administered by numerous Federal Departments and
Agencies. Among them isthe National Environmental Policy Act (NEPA) of 1969, which
establishes requirements for preparation of environmental assessments and environmental
impact statements for major Federal actions that could affect significantly the quality of the
human environment. Included in the environmental impact statements are resource
estimates and exploration, development, and production scenarios for oil and gas resources.

Regulatory Authority for the Resource Evaluation Program

Regulations. The Minerals Management Service (MMYS) administers the provisions of the
OCS Lands Act, as amended, through regulations found in Title 30 of the Code of



Federal Regulations (CFR). The regulations govern leasing, permitting, collecting of data,
and operations on the OCS. With regard to the Resource Evaluation Program, authority
has been vested in the Secretary of the Interior under 30 CFR Part 251 to regulate the
conduct of prelease geological and geophysical (G& G) exploration for mineral resources on
the OCS. Part 251 applies not only to G& G exploration but to scientific research as well.
The purpose of these regulationsis (1) to prescribe when a permit or the filing of a
statement of intent to conduct G& G exploration on the OCS is required and (2) to prescribe
operating procedures for conducting exploration, requirements for disclosing data and
information, conditions for reimbursing permittees for certain costs, and other conditions
under which exploration shall be conducted. Similar regulations addressing prelease
prospecting activities can be found in 30 CFR Part 280.

Technical and Historical Background

Outer Continental Shelf

The term “continental shelf” is distinct from the term “Outer Continental Shelf”, whichisa
legal term created by Federal statute. Thereis no scientific definition for the OCS.
Legally, the OCS comprises that part of the continental margin adjacent to the United
States that remained subject to Federal jurisdiction and control after enactment of the
Submerged Lands Act. Under the 1958 Geneva Convention on the Continental Shelf, the
seaward limit of the shelf isdefined as“. . . a depth of 200 meters (656 feet) or, beyond
that limit to where the depth of the superjacent waters admits of the exploitation of the
natural resources of the said areas.”

The submerged seaward extension of a continent is called the continental margin. In most
areas, this submerged extension is composed of the gently sloping continental shelf and the
steeper gradients of the continental dope. In some areas, an apron of material derived from
the continent—the continental rise—extends from the base of the continental dope to the
abyssal ocean floor. Figure 1 shows a generalized profile of the continental margin.

The contour and extent of the continental shelf vary from one coastal areato another. The
shelf isrelatively narrow along the Pacific coast, moderately wide aong much of the
Atlantic coast and the Gulf of Alaska, and broad in the Gulf of Mexico and around western
and northwestern Alaska. It is generdly defined as a gently doping submerged marginal
zone of the continents extending from the shore outward through shallow waters

to adropoff at the continental slope in deeper waters.

Evaluation of oil and gas resources on the Federal OCS currently involves the submerged
lands generally 3 geographic miles seaward from a State' s coast line to about 200 to 300
nautical miles offshore.



Exclusive Economic Zone

On March 10, 1983, a Presidential Proclamation established an Exclusive Economic Zone
(EEZ) of the United States of America. The EEZ extends seaward 200 nautical miles from
the “baseling” (the legal coastline) of the territorial sea of the United States, the
Commonwealths of Puerto Rico and Northern Mariana |dands, and other U.S. overseas
territories and possessions. The EEZ covers over 3 billion acres subject to U.S.
jurisdiction.

Within the EEZ, the United States has sovereign rights, to the extent permitted by
international law, to explore, exploit, conserve, and manage natural resources, both living
and nonliving, of the seabed and subsoil. The Federal Government is authorized by the
OCS Lands Act to manage the leasing of all mineralsincluding oil and gas within the EEZ
off the 50 States. Figure 2 shows the location of the EEZ.

Land

Note:

Shelf Edge Ocean
Continental
Shelf

4,500 ft. - 10,500 ft.

Continental
Slope

13,000 ft.

«— Continental terrace —»l«—— Continental rise —»

CONTINENTAL MARGIN —————»| Deep Seabed

A

Depths and gradients are approximate.

Figure 1. Profile of the continental margin
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Figure 2. Exclusive Economic Zone

Petroleum Geology

The Resource Evaluation Program addresses the minera potential of the OCS,
predominantly oil and gas, i.e., petroleum. Petroleum is found beneath the surface of the
Earth both onshore and on the continental shelf and slope. The key geologic requirements
are (1) source rocks — organic-rich sediments that serve as a source of hydrocarbons, (2)
reservoir rocks — porous and permeable rocks where the hydrocarbons can accumul ate,
(3) an impermeable capping rock or porosity barrier that serves as a trapping mechanism
and prevents the hydrocarbons from escaping, and (4) afavorable thermal history to
transform the organics into hydrocarbons.

Most scientists believe that the majority of hydrocarbons are associated with rocks that
were formed or deposited in a marine environment millions of years ago. Great volumes of
organic and inorganic matter accumulated in these marine environments, and, asthis
material continued to accumulate, pressure was applied from the weight of the overlying
sedimentary pile. This pressure, together with the heat of the Earth, probably produced il
and gas from the organic matter. Scientists have proven that organic matter may be
transformed into oil and gas by long periods of continuous heat and pressure aided by
bacterial action. Gradually, over millions of years, some of the oil and gas migrated into
porous and permeable rocks.



Qil is not a homogeneous compound. Two primary elements — hydrogen and carbon —
are combined in complex and various proportions. In crude oils, the amount of hydrogen
varies from 10 to 15 percent and carbon from 80 to 89 percent by weight. Oil usually
occurs with natural gas and saltwater within porous rocks. Gasis lighter than oil or water
and tends to accumulate at the top of any reservoir. Most oil islighter than water and aso
accumulates in the upper part of areservoir, below the gas. Oil also contains minor
amounts of other chemicals, such as sulfur and nitrogen, in its natural state or condition.

Porous and permeable rocks, such as sandstone or limestone, act as depositories or
reservoirs for oil and gasif there is some geologic condition that actsasa seal. |If the seal
or trap results from the structure of the rock, such as afold, salt dome intrusion, or fault, it
iscalled astructural trap. If the seal smply resulted from (1) aloss of porosity or
permeability of the host rock that prevents further migration of the oil and gas or (2) the
halting of the upward movement of hydrocarbons by beds pinching out against impervious
cap rock, it is known as a stratigraphic trap.

There are many different shapes, sizes, and types of geologic structures or traps that
provide reservairs in which petroleum is found as depicted in figure 3.

B
SALT DOME ANTICLINE FAULT STRATIGRAPHIC

Figure 3. Structural and stratigraphic traps. (A.) Structural traps are created when porous
rocks are tilted and folded, providing reservoir conditions suitable for the accumulation of
petroleum; (B.) A stratigraphic trap is formed by changes in the porosity of arock formation.



Perhaps the simplest means of classifying reservoirsisto group them according to the
conditions causing their occurrence, asin the following:

Structural Domes and Anticlines — Reservoirs formed by folding of the rock layers or
strata usually have the shape of structural domes or anticlines. These traps werefilled by
upward migration or movement of oil or gas (or both) through the porous strata or beds to
the location of the trap. Here further movement was arrested by a combination of the form
of the structure and the seal or cap rock provided by the formation covering the structure.
Examples of reservoirs formed by domal structures are located offshore in the Gulf of
Mexico and offshore California. Examples of reservoirs formed by anticlinal structure are
the Ventura Avenue and Wilmington Oil Fieldsin California.

Fault Traps — Reservoirs are formed when strata are broken or sheared and offset. This
iscalled faulting. The escape of oil from such atrap is prevented by nonporous rocks that
have moved into a position opposite the porous petroleum-bearing formation. The oil is
confined in traps of this type because of the tilt of the rock layers and the faulting.
Examples of fields of thistype exist along fault zones in offshore Texas.

Dome and Plug Traps — Accumulations of oil are found in porous formations on or
surrounding great plugs or masses of salt or intrusive rock that have pierced, deformed, or
lifted the overlying rock layers. Some typical accumulations of this type, illustrating a
nonporous salt mass that has formed domeshaped traps in overlying and surrounding
porous rocks, are located in the central and western offshore Gulf of Mexico.

Unconformities — A type of stratigraphic reservoir isformed as aresult of an
unconformity. Here the upward movement of oil has been halted by the impermeable cap
rock laid down across the cutoff (possibly by water or wind erosion) surfaces of the lower
beds. An example of thistype of reservair isthe giant East Texas Field.

Pinchouts — Another type of stratigraphic reservoir is onethat is sealed in its upper
regions by abrupt changes in the amount of connected pore space. This may be caused in
the case of sandstones by irregular depositing of sand pinching out into shale at the time the
formation was laid down. In these cases, ail is confined within porous parts of the rock by
the nonporous parts of the rock surrounding it. A reservoir of thistype isfound in the East
Breaks Block 945 (Diana) Field.

Often, however, the trapping mechanism results from a combination of structural and
stratigraphic factors.

History of Offshore Petroleum Development

The earliest offshore oil production in the United States was devel oped off Summerland,
Cadlifornia, in 1896 (fig. 4). The offshore portion of the field was an extension of an
onshore discovery that had been made before 1894. The offshore wells were drilled from
wooden piers extending out from the shoreline. In all, more than 400 shallow wells were
drilled and completed at a depth of about 600 feet.
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Courtesy of California Historical Society and American Petroleum I nstitute Photographic and Film Services.

Figure 4. Summerland Oil Field, California, in the late 1800's



The discovery of the Creole Field in 1938 in the Gulf of Mexico, 1 %2 miles from shorein
26 feet of water, marked the petroleum industry’ s first successful venture into open,
unprotected waters. In November 1947, a discovery was made in Ship Shoal Block 32 off
the Louisiana coast, 12 miles from shore in water 16 feet deep. Thiswell was the first
offshore well to be drilled out of sight of land. It was also the first offshore well drilled
from amobile drilling platform, thus initiating the technology that has subsequently been
utilized to drill offshore oil and gas wells in the deeper waters of the United States.

Asthe search for oil and gas moved farther offshore and into deeper waters, industry has
continued to expand drilling and production technology. The technology used for
exploration and production of petroleum in deeper water illustrates these advancements.
Conventional steel-jacketed production platforms stand in over 1,000 feet of water off
southern Californiaand in over 1,300 feet of water off the Louisiana coast. In 1983, a
compliant guyed-tower production platform was installed in 1,000 feet of water, 110 miles
southeast of New Orleans, Louisiana, and an exploration well in the Gulf recently has been
drilled in 7,600 feet of water. In addition, offshore technology has seen the devel opment of
the tension leg platform, which is a semisubmersible drilling platform held in place by
multiple cables anchored to the ocean floor. The tension of the cables makes the platform
immune to heave, pitch, and role. In 1984, the drillship Discoverer Seven Seas drilled an
exploratory well in over 6,900 feet of water off the coast of New Jersey (fig. 5). Our
Nation's energy resources are now being produced in water depths exceeding 5,000 feet
using subsea systems. In the often ice-bound waters of the Arctic, drilling units have
evolved from the single-use artificial gravel idandsto specially designed multiuse cai sson-
retained idands and ice-resistant mobile units of more conventional design.
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Figure 5. Discoverer Seven Seas drillship (Atlantic)
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Courtesy of Philips Petroleum Co. & American Petroleum Institute



OCS Leasing Framework

A leasing schedule is the framework used to delineate the timing and planning procedures
for individual sale areas.

Section 18 of the OCS Lands Act, which was added by the amendments of 1978, requires
the Secretary of the Interior to prepare and maintain an OCS oil and gas leasing program
that consists of both a schedule of lease sales for a 5-year period plus policies regarding the
size, location, and timing for those sales.

The analysis supporting the 5-year program is based on the following factors:

. existing information concerning the geographical, geological, and ecological
characteristics of such regions;

. the location of such regions with respect to, and the relative needs of, regiona and
national energy markets;

. the location of such regions with respect to other uses of the sea and seabed,
including fisheries, navigation, existing or proposed sea lanes, potentia sites of
deep-water ports, and other anticipated uses of the resources and space of the
OCS,

. the interest of potentia oil and gas producersin the development of oil and gas
resources as indicated by exploration or nomination;

. laws, goals, and policies of affected States that have been specifically identified by
the Governors of such States as relevant matters for the Secretary’ s consideration;

. the relative environmenta sensitivity and marine productivity of different areas of
the OCS; and

. relevant environmental and predictive information for different areas of the OCS.

The schedule is continually being updated and revised within the Department of the
Interior. Key considerationsin this process are the three objectives of the leasing program:
(2) orderly resource development, (2) protection of the environment, and (3) receipt of fair
market value from the sale of leases and the production of oil and gas.

The following factors influence the areas that are selected for the schedule:

. initial assessments of oil and gas potential as estimated by both the Resource
Evaluation Program and industry;

. environmenta resources that might be affected by OCS development;

11
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. the availability of technology; and
. the proximity to markets.

For the scheduling of sales, the OCS is divided into sections called “planning areas.” These
planning areas are large, contiguous areas, usually embracing several million acres,
designating specific regions of the OCS, i.e., North Atlantic Planning Area, Eastern Gulf of
Mexico Planning Area, Navarin Basin (Alaska) Planning Area, and Beaufort Sea (Alaska)
Planning Area. Currently the OCS is divided into 26 planning areas (see fig. 6). These
planning areas are subdivided into 3-mile by 3-mile blocks.
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RE Program Overview

14

The RE Program consists of seven major components:

1.

2.

6.

7.

Regulation of geological and geophysical (G& G) data collection;
G& G data acquisition and analyses;

Resource assessment;

Resource estimation;

Tract Evaluation/fair market value determination;

Reserves inventory; and

Technical information distribution.

These components all play arolein the program responsibilities that encompass all cycles
of OCS activities. These responsibilities include the following:

Obtain and analyze proprietary G& G data and information and conduct resource
and reserves studies of OCS lands to determine: (1) whether geologic conditions for
energy or nonenergy minerals exist; (2) where potential concentrations of resources
and reserves are located; (3) the volume of the accumulations; and (4) the
economic value of the resources and reserves.

Advise Department and Bureau management on matters related to the OCS leasing
and regulatory programs and issues from a petroleum geology and resource
€conomic perspective.

Collect economic data/conduct studies necessary to support the development of a
5-year leasing program and ensure that the public obtains fair market value from
individual lease sales under that program.

Publisn/make available timely information pertinent to the mineral potential of the
OCSto the public, academia, and private industry.

Conduct continuing reviews of available bidding systems and specific bidding
variables for leasing OCS tracts and their effectiveness in accomplishing the
objectives of the OCSLA and Amendments.

Improve partnership efforts with coastal States in identifying and evaluating
Federal OCS nonenergy mineral resources with afocus on sand for shoreline
protection, beach and barrier island restoration, and wetlands protection.



. Provide technical support to the Department of State to devel op mechanisms for
cooperation with counterpart agencies in foreign countries and respond to
invitations to provide technical assistance.

. Deveop procedures and regulations for processing and implementing laws related
to offshore exploration and development, such as the Deep Water Royalty Relief
Act.

Regulation of G&G Data Collection

The only positive way of knowing whether an area contains petroleum is to drill one or
more wells, but a number of geologic and geophysical techniques have been developed and
refined over the yearsto assist in predicting whether there may be petroleum in an area.
With these techniques, attempts are made to infer: (1) whether the requisite geologic
conditions for petroleum occurrence exist, (2) where reservoirs are located, and (3) the size
of the reservoirs and the probable volumes of petroleum that they may contain.

Mogt of the information used by both the Federal Government and industry to estimate or
infer the oil and gas potentia of an areais acquired by G& G surveys. A considerable
amount of thisinformation is collected by lessees or under prelease exploration permits
issued by the MMS to speciaized data-collection firms that sell or furnish the information
to oil companies and to the DOI. Processing and approval of exploration permits are
responsibilities of the Resource Evaluation Program and include: reviewing of applications
for permits and agreements for OCS geologic or geophysical scientific research or
exploration for mineral resources; issuing permits and agreements, including terms,
conditions, and stipulations; monitoring permit activity; and corresponding with prospective
permittees; and, basically, ensuring that G& G activities are carried out in an
environmentally safe manner.

The objective of this component of the Resource Evaluation Program involves the
development and implementation of the regulations, rules, and procedures that must be
followed by any non-Federal party that collects prelease G& G data and information on the
OCS for purposes related to mineral exploration, development, or production. The
regulations governing prelease G& G exploration activities for oil, gas, and sulphur are set
forth at 30 CFR Part 251 and those governing prospecting for minerals other than oil, gas,
and sulphur are at 30 CFR Part 280. They govern the permitting, data acquisition, and
release of information by MMS. The regulations prescribe when a permit or anotice is
required, operating procedures, and conditions for release of data and information. They
also prescribe reimbursement to permittees for reproduction costs of any data and
information submitted to MMS. These regulations and associated permit forms are
available at the MM S home page on the Internet.

The genera purpose of the regulations is to ensure that prelease exploration, prospecting,

and scientific research operations in Federal waters do not interfere with each other, with
lease operations, or with other uses of the area. The regulations also encourage G& G

15



data acquisition while adequately protecting the investment of data gathered and still
assuring equal access and competitive balance. Adherence to these regulations will ensure
that exploration and research activities will be conducted in an environmentally safe
manner.

The permits, issued by the Resource Evaluation Regional Supervisors, set forth the specific
details for each data-gathering activity, which include the area where the data are collected,
the timing of the data-gathering activity, approved equipment and methods, and other
similar detailed information relevant to each specific permit.

This processisoutlined in figure 7. After data have been collected by permittees, the
MMS selectively acquires data that are needed to augment the existing database.

Industry uses these G& G data to determine the areas having potential for oil and gas
production. QOil companies also use these data for preparing bids for lease sales. The
MMS aso acquires data that have been collected for scientific research activities for which
an approved permit or filing of noticeis required.

G&G Data Acquisition and Analysis

16

As previously mentioned, the primary source of the G& G data and information used by the
Resource Evaluation Program is the oil and gas industry, which conducts exploration,
development, and production activities on OCS lands. While the MM S does not perform
any direct data-collection activities, it does issue permits to industry for collecting prelease
G& G data. Lessees and operators are also required by regulations to provide data from
their leasesto MMS. The MMS has access to the permitted data and information as a
condition set forth in the permit. The MMS selectively obtains copies of data obtained
from these activities. Data from prelease permits constitute approximately 90 percent of
the MM S database. Permittees and lesseesin their normal conduct of business are
reimbursed for only the cost of data reproduction. However, if industry has collected data
in areas not under MM S jurisdiction, e.g., State waters or adjacent foreign waters, and
MMS selects such data, MM S pays the significantly higher “market price” for obtaining
such data.

The extensive amount of data and information acquired by MMS is used by RE geologists,
geophysicists, and petroleum engineers to perform a variety of analysesincluding (1)
regional geologic studies to determine magjor areas of hydrocarbon potential on the OCS,
(2) detailed evaluation of individual OCS tracts to determine the potential fair market value
of the tract for bid evaluation purposes, and (3) estimation of the known discoveries of oil
and gas as well as the development of resource estimates of possible occurrences of oil and
gas yet to be discovered.



Receipt of application for permit to
conduct (1) either geological or
geophysical exploration for mineral

resources or (2) either geological or
geophysical scientific research
entailing the use of explosives or the
drilling of a deep test well.

Review of application by Regional

Reasons for denial provided,
including recommended
changes to obtain approval.

A

Supervisor and staff.

Permit granted.

Regional Supervisor is informed of
acquisition, processing, reprocessing

Permit not granted.

No MMS need for data

analysis and interpretation of
geological and geophysical data.

MMS identifies a need for data
and/or information.

or information.

Regional Supervisor/staff E:tt?ggrz?qr'cmaaﬁlon Data/information
inspects data/information. ICally not selected.
acceptable.

Data/information technically
acceptable and is selected.

»| Data/information received within 30 days.

Permittee
submits cost
breakdown to
Procurement.

DI-1 sent to Procurement to initiate
reimbursement for reproduction costs

and for applicable charges associated

with digital processing of geophysical data

v

Cost is deemed not reasonable.

Cost is deemed reasonable.

Negotiations over cost;
potential audit of permittee.

Figure 7. Fowchart of Permit and Data Acquisition Process

Permittee is reimbursed.
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Geophysical Surveys — Geophysicsis the application of the principles of physics
at or near the surface of the Earth to determine the geology beneath the surface. In
exploration geophysics, energy is transmitted into the Earth, and the recorded
reflections provide the subsurface information used to delineate and identify
geological structures and prospects. Geophysical surveys on the OCS include
common depth point (CDP), gravity, magnetic, high-resolution, and three
dimensional (3-D) surveys.

A large percentage of the geophysical datain the MMS inventory is two-
dimensiona (2-D) CDP selsmic information. Also known as common
midpoint or common reflection point data, it is derived from a common
location in the ocean subbottom where sound waves originating from
various positions of the seismic (sound) source near the ocean surface are
reflected toward the surface. The traces from different seismic profiles
corresponding to the same reflection point are mathematically summed
(stacked) for reflection points beneath the survey line. Simply, it measures
the two-way travel time of an energy pulse from its source at the surface to
various formations within the Earth strata and back to the surface.
Present-day 2-D acquisitions, using digital recording and processing
techniques, have been the basis for many prel ease exploration judgments
as MM S incorporates and builds its 3-D database.

Magnetic surveys measure the magnetic field or its vertical component at a
series of different locations over an area of interest. Aeromagnetic data
consist of magnetic measurements made from an aircraft, and they offer
measurements of larger areas. Magnetic and aeromagnetic acquisitions
delineate anomalies caused by the changesin physical properties of the
subsurface that lie beneath athick layer of sediments.

Gravity surveys produce measurements of the gravitational field at a series
of different locations over an area of interest. The objective in exploration
work isto map density differences that may indicate different rock types.
Gravity data usually are displayed a