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About the
Ocean Resources Assessment Program

In April 1992, thc Minerals Management Service  MMS! of the U.S.
Department of the Interior  DOI! plans to conduct Lease Sale 132 for
offshore oil and gas exploration and development in federal waters on the
outer continental shelf off the coasts of Washington and Oregon. This
agenda has been the driving force behind recent Washington state actions on
this issue.  Earlier, the State Department of Natural Resources had imposed
a moratorium on leasing for oil and gas inside state waters,!

The Governor of Washington has asked MMS to delete about half of
the lease sale area off the Washington coast and has joined Oregon, Califor-
nia, Massachusetts, and the National Resources Defense Council, an envi-
ronmental group, in lawsuits against DOI, challenging its current Five-Year
OCS Oil and Gas Leasing Program. Meanwhile, MMS is sponsoring sev-
eral pre-lease environmental studies, and, at this writing, the first step in the
sale process is less than one year away. In November 1989, MMS phns to
request. that oil and gas industry members indicate their level of interest in
Lease Sale ¹132. Under the present plan, if indus~ interest is sufficiently
high, successive steps in the lease sale process will proceed.

Through the Western Legislative Conference in 1986, members of the
Washington Legislature bccamc conrrrncd that the state was unprepared for
the potential development being planned by lhe federal govcnunent En-
grossed Substitute Senate Bill  ESSB! 5533 was the result. It became
effective law on July 26, 1987. Of the $800,000 originally requesled, the
Legislature appropriated $400,000 to Washiii>gton Sea Grant to conduct the
studies mandated by lhis law.

Why Sea Grant? First, the University of Washinglon has a renowned
College of Ocean and Finery Sciences, and Sea Grant is an effective path-
way to that cxpcrtisc, Second, Sca Gram is experienced in interdisciplinary
research design, procurcmcnl, and administration. Third, Sea Grant has a
communicadons network with olher universities, giving Washington State
quick access to nationwide expertise. Fourth, part of Sca Grant's mandate is
to v ork with academe, government, and industry, without political advo-
cacy, in a non-regulatory, inl'ormation-support role. Last, Washington does
not practice statewide planning, and assigning responsibilities of ESSB
5533 to a mission-oriented state agency might have created concerns over
objectivity and fairncss.

This law is ocean information orient', as compared to Oregon's C-ESB
630, whiCh iS OCean management Orienled, Management Could be the next
step for Washington State, Through ils Ocran Resources Assessment Pro-
grarn  ORAP!, Washington Sea Grant is synthesizing exisl.ing scientific in-
forrnation. The LegiSlalure'S JOint Select COmmittee On Marine and Ocean
Resources acts as oversight comlniltcc for ORAP. In the 1989 Legislative
session, convening m January, ORAP is to rcport ils findings about



x / About ORAP

information gags and research needs and to present a pLan for future studies.
In designing ORAP, an overall guideline was the determination to

benefit from the experience of others and to not duplicate, past and current
studies. Thus, ORAP has sponsored little original research but has concen-
trated on synthesis and planning, ORAP consists of seven projects, includ-
ing the study from which this book is derived:

~ An Advisory Committee, as required by law. Sea Grant recog-
nized the need for broad educational base-building among the policy-makers
in state and local governments, tribal authorities, and citizen groups. Ten
legislators, equally split by party and body, were members of this advisory
committee. Sea Grant devil an innovative approach to help the 32 mem-
bers of this committee educate themselves quickly about the offshore oil and
gas industry and its typical facilities, equipment, operauons, and impacts.
The committee functioned like a task force and reported to Sea Grant on in-
formation needs and priorities. This project is a worthy model for others
who must deal on a tight schedule and budget with new, complex issues of
high Irublic concern.

~ State and Local InfIuence Over Offshore Oil Decisions-
a study of the roles and mechanisms af state and local governments in off-
shore oil decision-making, as revealed by experience in other states.

~ Hydrocarbon Potential of the Washington OCS � an as-
sessment by the Washington Department of Natural Resources, to help
identify geologic formations that might be of potential interest to industry.

~ Coastal Oceanography of Washington and Oregon � a re-
gional oceanography text, making contributions to science on 15 of the 22
subjects mentioned in the law. Multi-edited and authorcd, the hardcover
book presents the results of many years of rvsearch. Sea Grant funded the fi-
nal efforts needed to make the book availaMe in time to inhuence OCS
decision-making and future research,

~ Conceptual Framework for Future OCS Research � a
workshop to develop a framework to help detnrmine "what's important?" and
ensure that future reach is both targeted a»d weIl-founded scientifically.

~ Coastal Washington: A Synthesis of Information � a re-
port on existing information, information gaps, and resc~h needs,

~ OCS Studies Plan: A Report to the Washington State
Legiskature � a plan dcvclolxd by Washington Sea Grant, as required by
law, building upon the other ORAP projects rmd other sr,udir.;s.

Washington Sea Grant is publishing reports of each of these projects,
except for the coastal ocean!graphy text, which is being published commer-
cially by Elsevier Science Publishers. Mcanv bile, the Legislature's Joint
Select Committee on Marine and Ocean Resources is grappling with
statewide policy ahcrnatives and may propose legislation for the 1989
regular session.

B. Glenn Ledbetter, Manager, ORAP
November l Ã8



Preface

In establishing the Ocean Resources Assessment Program  ORAP!,
the Legislature sought to enhance the State of Washington's readiness to
deal with offshore oil and gas development lliat could move ahead during the
1990s if federal Lease Sale 132 takes place. The activities of the ORAP
Advisory Committee, summarized in this volume, have done much to
enhance the understanding of key legislators, agency representatives, and
leaders of non-governmental and local government groups about the process
and consequences of offshore development. This report highlights a number
of important issues which must be addressed if state and local governments
and existing users of the ocean are to deal with lease proposals in a
knowledgeable and effective manner.

In addition to the issues discussed in the body of the report, the
ORAP Advisory Committee, at its final meeting, made the following
recommendations:

~ We urge the Legislature and Governor to continue providing
leadership to support the systematic preparation of the state, its
local governments, communities, and cilizens to be full and
effective participants in the Minerals Management Service
leasing process. In so doing, the Governor and Legislature
should evaluate the needs for information and analysis at each
step in the process to ensure the prudent and efficient use of
scarce resoiirces,

~ We encourage the state and local governments which share
special responsibibties for the waters off Washington to take
steps to develop the information and policies necessary to:

Ensure that any oil and gas activities are carried out in a way that
protects the physical, social, and economic environment of our
state;

Ensure that temporary acuvities such as oil and gas production
do not impair the natural resource base that supports the
continuing economy of the coastal areas;

Ensure effective joint, decision making whenever needed;

Initiate govemmenlal actions and processes at the appropriate
times and maintain a steady course of actions so as to maximize
their ability to represent the interests of the state's citizens during
the leasing process;



Look beyond the immediate issues surrounding Lease Sale 132,
in order to prepare for other potential uses of the ocean off
Washington,

~ We encourage state-wide dissemination of public information and
educational material focused on the oil and gas leasing process,
since the best decisions at all levels of governance are made in
the presence of a well-informed populalion,

G. Ross Heath, Chair
ORAP Advisory Committee
September 1988
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Executive Summary

In 1992 the federal Minerals Management Service  MMS! plans ta
begin leasing outer continental shelf  DCS! areas off the Pacific coast of
Washington for oil and gas exploration and development. Since the state
currently has no offshore oil and gas development, the Washington State
Legislature was concerned that the state needed more information availablc
to decision makers, Thus, the Legislature asked the Washington Sea Grant
Pragram  WSG! tO analyze available infartnalian, identifying:

~ existing inl'ormation
~ information gaps
~ needed research

In turn Sea Grant established the Ocean Resources Assessment
Progrtun  ORAP! and asked the ORAP Advisory Committee ta study
offshore oil and gas exploration and development, to learn what it could
from the experience of other states, and to identify and evaluate what topics
most need attention in Washington � the ittformation priorities.

The Advisory Committee brought together members of the state
legislature, state agency officials, represent uivcs of local and tribal gavern-
ments, and a variety of people lrom interested public and private arganiza-
tions, The braad experience and expertisc of its members allowed the Com-
mittee to refIect the concerns and ncnts of thc pcaple and governments in
Washington, ORAP asked the members to use their collective insight in
evaluating information gaps and research needs,

PVRPOSE AND SCOPE OF THE REPORT

The Final Report of the ORAP Advisory Cammittec explains the
process and Committee findings and identifies information the Committee
believes most important to Washington. As charged, the Committee rec-
ommends information priorities and research needs, but leaves policy
recommendations to other fotums. These infortnation priorities are
presented to Washington Sea Grant, which must develop a detailed studies
plan for presentation to the Legislature.

In addition to documenting the Comtnit tee's experience, this report
can help orient other people tmfamiliar with offshore oil and gas issues. A
separate unpublished document, Reports of ORAP Advisory Cornrrtittee
Members and Subcornrnittees, contains individual trip reports of members
and reports of ORAP subconlmittecs and presentations. It includes much
mare dii erse detail than this general Committee report.
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UNDERSTANDING THE FULL CONTEXT
OF OCS OIL AND GAS
EXPLORATION AND DEVELOPMENT

Understanding the implications of OCS oil and gas development
requires that the state understand the full environinent that surtounds and
encompasses the indus~ and affected communities. In this report the
Advisory Committee presents what it learned about the Minerals
Management Service lease sale process, the offshore oil and gas industry,
and the concerns identified for Washington state.  Another ORAP report,
Coastal l4'ashington: Synthesis of Information, provides readers with

additional background information on the environment and socio-
economic systetns of the Washington state offshore and coastal areas,!

The OCS leasing process involves many parties and activi ties.
While the process is federally determined and controlled, it does allow for
input from affected states. In order for Washington to participate effectively,
people must understand the existing roles and participants. The question of
whether exploration and development actually occur depends on how much
interest private enterprise has in exploring and developing the tracts
available, Thus, people interested in the result must learn about the
offshore oil and gas industry and about the role that Washington state can
play in OCS oil and gas leasing:

Decision Making. Chapter 2 of this report describes the existing
statutes, regulations, entities, and the federal OCS lease sale process.

The a+shore Oi l and Gas Industry. Chapter 3 describes the
offshore petroleuin industry, particularly during the significant phases of
exploration, development, and production.

Defining the role of Washington state in the OCS lease sale
process also requires looking at the state's alternative futures.

Case Study Scenarios, Chapter 4 explains how the Committee
was asked to imagine future development alternatives through consideration
of two hypothetical exploration and development scenarios.

Committee members' full, collective knowledge of Washington
state, its local communities, counties, and tribes, local industries, local
environment, local values then allowed them to apply to Washington their
newly acquired knowledge of the lease sale process, the industry, and the
impacts of OCS oil and gas leasing m areas of hydrocarbon development.

Information Demands, Gaps, and Research Needs. Chapter 5 ex-
plains the information concerns identified by the Committee, based on
members' knowledge of the activities that occur during each phase of
development and on the needs, values, and priorities of the people of
Washington. Understanding what the state needs to know during the post-
lease stages of exploration, development, and production allowed the
Committee members to infer what information is needed during the pre-lcase
phase. Many of the Commiuee's ideas developed from members' travel�
from inforination provided by people and groups with experience in offshore
oil and gas exploration, development, and production.
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The concerns identified in this report fall into five classifications:
~ Environment � possible impacts to the natural environinent
~ Use conflicts � possible impacts to existing uses of the

environment or the offshore area
~ Conirnunity decision making � impacts on and responses

required of organized groups or governments
~ Personal and interpersonal � impacts that affect individuals or

relationships between individuals  animosity, goodwill,
aesthetics, value changes!

~ Safety and risk � concerns about safety and risk, including risk
assessment, perception, communication, and management

These concerns subsequently generated the information and research
needs noted in Chapter 6, Advisory Committee members, working in
subcommittees and the full Committee, agreed that certain kinds of
information were critically important to the state.

The Information Priorities. Chapter 6 presents the information
most necessary to ensure the state is ready to make effective decisions on
offshore oil and gas, The list distinguishes between the information needed
first, in the pre-lease phase, and later, in the post-lease phase,

FIND1N G S: WHAT W ASHINGTON NEEDS TO KN 0 W

Thc ORAP Advisory Committee evaluated information needs based
on  I! the importance of each subject to Washington sQte and �! timing
 when in the leasing process the information is needed!, Also pertinent are
the likeIihood of impact and the perceived level of knowledge about a
subject. Thc information priorities, all of great iruportance to the state, are
explained more thoroughly in Chapter 6. Some of the information
priorities require formal research; some require synthesis and analysis of
existing information; others require action or decision making based on
available inform ation.

PRE-LEASE INFORMATION PRIORITIES

Because the planning area off Washington and Oregon for Lease
Sale 132 is so large, prc-lease studies should be broad-based surveys,
accumulating inforination that could apply to whatever specific areas are
subsequently identified for oil and gas development. Studies should aim to
achieve multiple objectives. Conversely, if offshore petroleum development
does not proceed, the completed studies should create a base of knowledge
useful in understanding other potential events that could affect natural and
socio-economic systems in the state. The following topics are most im-
portant during the pre-lease phase, The first items require information
gathering, analysis, and possible action; the last three topics are essentially
action items, requiring available information for decision making:

~ Existing natural environment
~ Washington fisheries
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~ Jurisdictional issues
~ Locations of potential development
~ Existing socio-economic systems
~ Use conflicts
~ Navigation and shipping
~ Ocean dynamics
~ Documentation of existing air and water quality
~ Identification of risks
~ Information management

The action items, requiring available information for decision
making, include:
~ Lease stipulations
~ Assisting local govemmenLs
~ Organizing and coordinaing decision making

POST-LEASE INFORMATION PRIORITIES

After a lease sale occurs, the locations for potential development
are defined, so there is a need for increasingly sliecific information. Rather
than providing background and baseline information, studies must
increasingly provide guidance for choices or decisions that must be made.

Topics that are especially important to Washington during the
post-lease, pre-development phase include:
~ Environment, with studies concentrating on understanding the

species and habitats most vulnerable to impacts from petroleum
development and on mitigatiu» of impacts.

~ Riskibenefit assessment, taking into account the specific
oceanography, geography, and population of sites under
consideration,

~ Economi c assessments to determine the economic benefits and
costs of offshotc oil and gas development and production.

~ Assessments of community needs as a foundation for siting and
economic development decisions.

~ Information for siting, permitting, and policy decisions
 environmental, oceanographic, socio-economic, risk
information, etc.!,

~ Conflict resolution to resolve use-conflict issues.
~ Spill containment, including prevention, cleanup, and use of

dispersants.

Thc topics that are essentially action items, requiring available in-
formation for decision making, include;

Information for monitoring, regulating, and enforcing so that
the state can protect its enviromnent and population.
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WHY IS THIS INFORMATION SO IMPORTANT?

Three characteristics of the offshore oil and gas industry make it
particuhrly important to the people of Washington that the state be prepared
with adequate information to make good decisions at all levels. First, off-
shore oil and gas development, is very high technology, with low-
probability, high-consequence risk. In certain regions, the public is often
reluctant to accept operations of such industries. Second, the coastal areas
that would be affected by offshore oil and gas depend heavily on resources of
the coastal area  fish, timber, scenic and recreational beaches, clean air, etc.!
for their long-term survival. Thus it is important that the comparatively
short-term offshore oil and gas industry not permanently harm these vital
resources. Third, the industry's uneven distribution of risks and benefits,
with those people who live near the developineut bearing most of the risk
and few of the benefits, makes it crucial that local decision niakcrs be well
prepared lo represent local imerests.

The ORAP Advisory Committee has become informed about the
OCS lease sale process and the oil and gas industry, and has carefully
considered local concerns and needs. These topics are critical. to
Washington's decision making on OCS oil and gas activities, The
Committee presents these priorities to Washington Sea Grant to use in
developing a plan for future studies,
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ORAP Advisory Committee

In 1992 the federal Minerals Managenient Service  MMS! plans to
begin leasing outer contmental shelf  OCS! areas off the Pacific coast of
Washington for oil and gas exploration and development  Figure 1.1!. Cur-
rently, Washington state has no offshore oil and gas develapment.

Introducing a new industry in or near the coastal communities
would impact existing environmcrital and socio-economic systems, causing
possible benefits or conflicts, Any af these char ges would raise many
questions and opportunities for decisions.

Because af its concern that the state have a salid base of
information available to derision makers if the leasing program is
implemented, the Washington State Legislature asked the Washington Sea
Grant Program  WSG! ta analyze available information, identifying:

~ what relevant data and information are already available
~ where informatian gaps exist
~ what studies are needed in the fugue

This project, the Ocean Resources Assessme~t Program  ORAP!,
then asked the ORAP Advisory Committee to study affshore ail and gas
exploration and development, to leam what it could from the experience af
other states, and to identify and evaluate what topics need attention in
Washington.  Refer to Appendix A, ESSB 5533, and Appendix B,
Description of the ORAP Advisory Committee.!

COMMITTEE MAKEUP AND ACTiVITIES

The Advisory Committee brought together members of the state
legislature, state agency officials, representatives of local and tribal
gavert1ments, and a variety of people fram intcresred public and private

Figure 1.1 The Lease Sale Area.  Left} Off the Washington coast, Lease Sale
132 extends from 3 to about 40-50 miles offshore. MMS has deferred
indefinitely leasing in the deep-water section  out to 200 miles} because of
technical difficulties and high costs relative to expected return. MMS has
"highlighted for additional studies" other areas that the Governor of
Washington has sought to have excluded from lease sales � the areas within
12 miles of environmentally sensitive bays aud north of the 47th parallel, A
recent law authorizing the National Oceanic and Aunospheric Administration
to designate a marine sanctuary off the north coast adds emphasis to the
State's petition and the MMS decision requiring further study.
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organizations. Among the group were representatives of Minerals
Management Service, oil industries, supply base industries, Washington
porLs, an environmental group, commercial fishing, and recreational fishing,
The broad range of experience and expertise of its members aUowed the
Committee to reflect the varied concerns and needs of the people and
governments in Washington, ORAP asked the members to use their
collective insight to evaluate information gaps and research needs.

The Advisory Committee formed four subcommittees to study
different dimensions of the OCS oil and gas industry: exploration, offshore,
onshore, and transshipment  Appendix C!. The Exploration subcoinmittee
focused on all aspects of offshore oil and gas exploration. The Offshore
subcommittee studied offshore aspects of OCS oil and gas development and
production, while the Onshore subcommirtee concentrated on onshore
activities and effects during the same two phases. The Transshipment
subcommittee focused on aspects of tranqiorting oil and gas.

Offshore oil and gas � as a technology and as the process of
development � is a cotnplicated issue, To allow Committee members to
become proficient in their assigned subjects, members traveled to locations
that have existing offshore oil and gas development and production. By
touring facilities at these locations  Appendix D, Sites Visited! and by
talking to representatives of industry, government, and the public,
Committee members quickly developed expertise in OCS oil and gas issues.
A separate unpublished document, Repons of ORAP Advisory Commi uee
Members arid Subcommittees, contains individual trip reports of members
and reports of ORAP subcommittees and presentations. That document
holds considerable detail, color, and intriguing observations,

Each subcommittee presented its fmdings to the full Advisory
Committee. The Committee's findings identify what information the
Committee believes most important to Washington.

The Advisory Committee attcnipted to understand the full environ-
ment that surrounds and encompasses the OCS oil and gas industry and af-
fected communities, Committee members studied the decision making
process and the offshore oil and gas industry. Hypothetical case study
sex:narios challenged members to consider different l'uiures for Washington
state. Another ORAP report, Coasra/ Washington: A Synthesis of
Iriformari ori, provides readers with additional background information on thc
environment and socio-economic systems of Washington state. Appendix F
also lists relevant. research projects.

The OCS leasing process involves many parties and activities,
The process is federally determined and contsolled, but provides for input of
affected states. Washington state wants to maximize the impact of its
participation in the federal process,

Whether the actual exploration and development phases occur
depends to a great extent on the amount of httcrcst private enterprise has in
investigating the tracts MMS makes available for leasing, Again, to
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participate effectively in the process, state government, local governments,
and citizens must undersiand the oil and gas indus~.

Because offshore oil and gas is a complex issue, the list of
Acronyms and Abbreviations  Appendix Fj and the Glossary  Appendix G!
will aid the reader's understanding of the technology and the processes
involved,

THF. COMMITTFF.'S PRODVCT

Committee members' full, collective knowledge of Washington
state; iLs local cornrnunitics, counties, and tribes; the local industries; the
local environment; and the local values then allowed rncmbcrs to apply what
they learned Io situations within Washington, Certainly, mcmbcrs' ideas
primarily evolved from discussions with people experienced in offshore oil
and gas. However, the strength of the Advisory Commiitee was its ability
to evaluate information in termS Of WaShingtnn State Or IOCal areaS. The
concernS Ihat the COmmitlee identified generate the infOrrnatiOn demandS�
iniormation needed to resolve each concerri. Further, by comparing the
known concerns with current. information available, the reseaiich needs and
priorities become apparent. Thus, the coricerris identified by the Committee
in Chapter 5 generate Ihe priorities for informauon and research noted in
Chapter 6.

It iS impOrtant. tO uriderSIand thaI thiS aSSeSSment. repreSentS the
views of this particular group of people with respect, to the issues at this
particular time. As individuals leam morc, as technology develops, and as
external conditions change, their views are likely to change as well,
However, the breadth of interests, backgrounds, and perspectives of Ihe
Advisory Committee members gives this assessment stability for several
years.
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Coastal states have a variety of means for participating in the OCS
decision process. Ultimate decision authority, however, remains with the
Secretary of Interior. To exercise what leverage it does have, the state must
carefully understand the ptucess and the roles of each entity involved in
decision-making. Only then will the state be able to maximize the effect of
its own involvement in the leasing process,

The primary participants in the OCS lease sale process are the
Minerals Management Service  MMS, U.S. Deparunent of the Interior! and
private oil and gas companies. However, many other governmental units, at
a variety of levels, contribute to the process, This chapter explains the
most relevant statutes and rules that affect offshore oil and gas leasing, the
entities involved, and the existing leasing process. For analysis of and
lessons learned f'rom case studies, see the sister report on State and Local
Influence Over OCS Decisions in this ORAP series.

STATUTES & REGULATIONS: WHAT ARE THE RULES~

Whether on the federal, state, or local level, policies are normally
framed by general legislation, with more specific administrative rules and
regulations developed to implement the policies, Occasionally, executive
orders drive the other processes.

In an ideal world, comprehensive policies would guide specialized
uses of a major resource such as oil and gas or the ocean environment.
However, there is neither a comprehensive energy nor an ocean policy in the
United States. In the absence of overall policies to link the specific
policies, the individual laws and regulations are sometimes inconsistent. As
a consequent, different agencies funcdon under divetse statutes and
regulations, making planning and coordination difficult

Furthermore, crisis can drive the development of federal policies
controlling oil and gas development, The energy cisis of the mid-1970s
placed great power in the federal process at the expense of state and local
government participation in leasing and development decisions.

The following policica are relevant to offshore oil and gas leasing,
exploration, development, or production.

FEDERAL

~ The Outer Continental Shelf Lands Act  OCSL4 or OCS Lands
Act, 1953! established U.S. jurisdiction over mineral resources
in the zone from 3 miles offshore to the limit of the outer
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continental shelf. This "topographic" boundary may be
compared to rhe 200-nautical mile geographic boundary
established in the Exclusive Economic Zone proclamation of
1983, The act establishes policies to encourage the developtnent
of oil and gas resouxces and directs the Secretary of Interior to
conduct a leasing pxogram for exploration and development rights
in the OCS.

OCSLA Amendments in 1978 set up the Depaxtment of
Interior's current, 5-year process for managing OCS lease sales
for oil and gas development. The amendments authorize coastal
states to make recommendations" about the "size, timing, and
location" of lease sales, and require the Interio Secretary to
respond in writing to the governors about the rationale for
accepting or rejecting the recomxnendations. Also, 1978
amendments estabUshed the oil spill pollution compensation
fund and fishermen's contingency fund.

Amendments signed in 1986  Section 8 g!, OCSLA! provided
that coastal states should receive 27 percent of' the federal revenue
earned in the 3-mile strip of OCS lands immediately seaward of
the 3-mile strip of coastal waters that are under state jurisdiction.
This transfer payment was negotiatexl in part because drilling in
the area from 3 to 6 miles offshore could drain resources from
within the state's boundary.

~ The Stthrnerged Lands Act  !953! gave coastal states full owner-
ship of the seabed within 3 geographic miles of shore  in the
Gulf of Mexico, 3 marine leagues, or about, 10 miles!. Thus
states may conduct their own leasing pxogratn for mineral
resources in state waters, also known as the territorial sea,

~ The National Environmental Policy Act  NEPA, l 969! requires
the federal government to prepare Envitonmental Impact
Statements  EISs! for major federal actions, NEPA is
particularly important in documenting potential impacts and the
actions to mitigate impacts. An EIS is prepared for the 5-year
program of DOI, for each leam sale and for individual
development projects.

~ The Clean Air Act  I 970! establishes standards and a permit pro-
gram for air pollutants, The OCSLA, however, gave air quality
jurisdiction for OCS oil and gas activities to DOI. States and
the Environmental Protection Agency exercis contxol in the
territorial sea and onshore.
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~ The Coastal Zone Management Act  C~A, 1972!, which was
designed to protect coastal areas, provides for state and local
planning and management and requires that federal actions be
consistent with approved state coastal management programs.
CZMA provides the state with the greatest potential to influenc
OCS exploration and development decisions through its
consistency review of drilling permits, The Act is administered
by the National Oceanic and Attuosphcric Administration
 NOAA!, U.S. Department of Commerce.

CZMA used financial incentives to encourage states to develop
coastal zone management plans, then promised that all federal
activities that directly affect a state's coastal zone would have to
bc consistent with federally approved state coastal progmms. In
1976, Washington was the first state to have its Coastal Zone
Management Plan approved under this AcL

Amendments to the CZMA in 1976 adjusted the law to account
for environmental concerns and established the Coastal Energy
Impact Program  CEIP!, which provided financial assistance to
states to use for coastal management purposes. CEIP monies arc
no longer available because Congress stopped appropriating
money to continue the program.

In 1984 the U,S, Supreme Court ruled that OCS lease sales do
not "directly affect" the coastal zone, so that states no longer can
rule on consistency of lease sales under Secuon 307 c!�!.
However, after the sale, Section 307 c!�! still gives the states
specific consistency review of the successful bidder's exploration,
development, and production plans. There have been attempts in
Congress to liberalize the language "directly affects" to
"signiflcantiy affects."

~ The Rivers and Harbors Act of 1899 designates the U.S. Army
Corps of Engineers as thc federal regulatory agency for matters
related to construction in, or discharge into, navigable waters.
Regulated facilities and operations include piers, berths, artificial
reefs, bridges, offshore rigs, platforms, channel dredging, and
spoil disposal, especially as related to navigation.

~ The Clean Water Act  Federal Water Pollution Control Act and
Arnentlments, 1972! establishes standards and a permit program
for point source discharges of ~allutants; establishes liability for
oil spills and provides for federal cleanup efforts through a
National Contingency Plan; and requires the U.S. Army Corps
of Enginccrs to permit for discharges of dredged fill material into
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navigable waters or wetlands, For discharges from oil and gas
operations, the U.S. Environmental Protection Agency issues
general or individual permits under the National Pollutant
Discharge Elimination System  NPDES!,

~ The Endangered Species Act �973! requires that federal actions
not jeopardize species that are listed as endangered or threatened.
Where such species are present, either the National Marine
Fisheries Service or the U,S, Fish and Wildlife Service must
evaluate potential impacts from OCS operations.

~ The Magnuson Fishery Conservation and Management Act
 MFCMA, 1976! expanded federal fisheries management
authority from 12 to 200 miles offshore and created regional
councils to assist in preparing and implementing Fishery
Management Plans.

~ The Comprehensive Environmental Response, Compensation
and Liability Act  CERCLA or "Super-Fund,"1980! encourages
state and local oil spill contingency plans, establishes a cleanup
fund and defines its use. Petroleum products are not considered
hazardous substances under the acl, but CERCLA regulations and
procedures may be applied to releases of petroleum through the
authority of the Clean Water Act.

~ The Ports and Waterways Safety Act �972! protects navigational
safety throughout the navigable waters of the United States. The
U.S. Coast Guard establishes and maintains vessel traffic lanes
and mandatory communications services.

~ The National Park Service Org ani c Act �916, amended 1958!
applies to tide4nds owned by the Qiympic National Park,

~ The Marine Mammal Protection Act �972! prohibits the
"taking" of marine mammals, except by permit of the National
Marine Fisheries Service. Thus, OCS activities must be
evaluated for potential impacts to these animaLs.

' The National 1iistori c Preservation Act �966! provides for the
designation and protection of historic and prehistoric
archaeological resources, including onshore sites and submerged
shipwrecks or submerged archaeologic% sites, Federal actions
must be evaluated for potential impacts to such resources.

~ The Marine Protection, Research, and Sanctuaries Act �972,
amended 1988! requires the Secre~ of Comrncrcc to issue a
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notice of designation with respect to the Western Washington
Outer Coast, National Marine Sanctuary not later than June 30,
1990.

~ In the Exclusi ve Economic Zone  EEZ, 1983! proclamation,
President Reagan proclainted tlat the area from 3 to 200 nautical
miles from the coast is an Exclusive Economic Zone, in which
the U.S. asserts sovereign rights and jurisdiction over seabed
minerals, oceanic energy ptoduction, and all species of fish
 except tuna!,

~ Congressional spending moratoria have essentially stopped
leasing activities in large areas by banning MMS expenditures,
Thus backdoor" procedures" � using the appropriations process
and overriding the usual planning and regulatory proem=
influence which areas are leased and explomd and which are not
Moratoria have occurred because the delicate cotnpromises
negotiated among the federal government, the states, indus',
and environmentalists in OCSLA amendments have not worked
to everyone's satisfaction, Congressional actions reflect the
dissatisfaction that persists,

WASHINGTON STATE STATUTES

State statutes have not yet explicitly addressed the OCS oil and gas
leasing issue, However, there are several relevant acts;

~ The Shoreline Management Act  SMA, RCW 9038! is
administered by the Department of Ecology. The detailed 7aning
is a local governmental responsibility embodied in the local
shoreline master programs, Ecology, which originally reviewed
and approved local governtncnts' shoreIIne master programs,
maintains supervisory authority arid momtors permits issued by
local governments, SMA emphasizes environmental protection
in the management of state-ov.ned aquatic lands, with a
preference for Iong-term over short-tenn benefits. It applies from
the shoreline seaward 3 miles and inland for 200 feet In 1983,
the SMA was amended to provide DOE with authority for
issuing permits for oil or natural gas exploration activities
conductetl from state rnartne waters.

~ The Energy Facility Siting Act  EFSA, RCW 80.50! creates and
authorizes the Energy Facility Site Evaluation Council, a quasi-
judicial regttlatory body. The Council, serves as a one-stop
agency for permitting major cncrgy facilitics within thc state�
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~ The Public Lands Act  Oil and Gas Leasing on State Lands,
RCW 79.14! authorizes the Commissioner of Public Lands to
lease or not lease state-owned lands  which include those within
3 miles of shore!, depending on the state's benefits; the Act sets
terms and conditions of leases, and embodies a preference for
development once leases are made.

~ The Aquatic Lands Act  RCW 79.90! provides the policies under
which the Department of Natural Resources manages all state-
owned aquatic lands, emphasizing a balance of benefits to all
state citizens, water-dependent uses, and environmental concerns.

~ The State Environmental Policy Act  SEPA, RCW 43.21!
requires that an environmental impact statement  EIS! be
conducted for oil and gas related facihties located within state
jurisdiction.

~ Thc Seashore Conservation Area  RCW 43.51.650! establishes
public recreation areas along Washington's Pacific Coast,

~ The Water Pollution Control Act  RCW 90,48! creates a
pollution control commission to control and prevent pollution of
Washington waters,

~ The Fisheries Code  RCW 75! provides management guidelines
for food fish and shellfish and authorizes the Department of
Fisheries to protect and manage recreational anil commercial
fisheries. The Act also authorizes the Department of Fisheries,
jointly with the Department of Wildlife, to administer the
Hydraulic Code, requiring that construction projects in state
waters obtain a permit from either WDF or WDW to ensure
protection of fish, shellfish, and wildlife resources of the state.

~ The Oi l and Gas Conservation Act  RCW 78.52! provides for the
regulation of oil and gas drilling, production, storage,
transportation, and refining operations within Washington State.
It also provides for the confidentiality of "wildcat" or exploratory
well data.

~ The Planning Enabling Act  RCW 36.70! enables counties to
form planning commissions and counties, cities, and others to
form regional planning commissions Comprehensive planning
and zoning requirements arc establish&. Among the elements of
the comprehensive plan are land use, circulation, conservation,
recreation, transportation, and public services and facilities,
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making this a very important document for comrol of onshore
oil and gas facilities and operations.

Local policies are set primarily by local governing bodies such as
county cornrnissions, port authorities, and air pollution control districts.
JURISDICTION: VAIO ARE THE PARTICIPANTS~

Oceans are immensely important to the United States � they
provide abundant natural resources, ranging from oil and gas to fish and
mammals. Oceans are used for transportation, for defense, for waste
disposal, for pleasure. Because of the wide-ranging interest in oceans, ocean
policy-making is complicated and must take into account many different
entities. These different groups, often of different levels  federal, regional,
indian, state, local!, must work together in networks deftncd by particular
issues and by the responsibilities and authorities for those issues. New
issues often prompt creation of new task forces, designed to link those
agencies, states, or federal-state entities required to deal with them.

Thus, many federal, regional, state, and Iocal entities are involved
in the process of oil and gas leasing. Some have major roles, some minor.
The following descriptions highlight important roles of several major
groups involved.

FEDERAL LEVEL

~ Through major acts, Congress negotiates and sets the general
policies for offshore oil and gas development, particularly the
aspects that relate to income and expenses and to the balance
between development and conservation values. The federal
policy largely recognizes state jurisdiction for activities occurring
within state boundaries and maintains fairly tight control of
activities in federal waters,

~ The Department of tite Interior is charged in the OCS Lands Act
to manage ihe "expeditious and orderly development" of OCS re-
sources in accordance with the "nauonal interest and protection of
the hutnan, marine, and coastal environments," The Secretary of
the Interior has delegated much of the management to the
Minerals Management Service  MM5!. MMS is also
responsible for the revenue-raising aspect of OCS development.
MlVIS regulates oil and gas driUing and producing operations.
As specified in the amendmenLs to the OCS Lands Act, the
MMS has a five-year lease sale process that is designed lo allow
for scientific studies and public participation. MMS has an OCS
Advisory Board that provides policy, technical, and scientific
advice on the OCS program. 'I'he size and complexity of the
OCS management and leasing responsibility can make active
participation difficult
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~ The Environmental Protection Agency  EPA! establishes and
regulates air quality standards within the 3 mile limit only.
Beyond 3 miles from shore, Interior regulates air quality, even
though it also sponsors the projects. EPA is also involved with
issuing general permits for the lease sale areas and issues permits
for waste discharges into the water Irom exploration, production,
and transport of oil or gas.

~ The Department of Transportation  DOT! regulates occupational
safety and health as well as the design of pipelines and mobile
drilling vessels. Through the U,S. Coast Guard  USCG!, it re-
sponds to emergencies, cleans up oil spills if the party
responsible for the spill cannot or does not, inspects vessels, and
recommends shipping lanes to the International Maritime
Ofganlr>tioll  l&ndon!.

~ The Army Corps of Engineers  COE! must approve the
placement of platforms and issues permits for dredging and for
waste dischtu ges into the water within the three mile zone and
adjacent to shipping lanes.

~ The National Oceanic and Atmospheric Administration  NOAA!
in the Department of Commerce  DOC! administers the Coastal
Zone Management Act and the National Marine Protection,
Research and Sanctuaries Act through its Office of Ocean and
Coastal Resource Management v "itin the National Ocean
Survey  NOS!. NOAA's National Marine Fisheries Service
 NMFS! administers the Marine Mammals Act and assets of the
Endangered Species Act.

~ The National Park Service manages the national parks, including
the Olympic National Park, which includes part of the
Washington coast.

~ The U,S, Fish and Wildlife Service manages several national
wildlife refuges along the Washing<>n coast and has
responsibilities for review under the Endangered Species Act.

~ The Coastal States Organization  CSO! is an association that
promotes the interests of 35 coastal state and territorial governors
in United States coastal affairs,

~ National and iegional associations, such as the National
Governors'Association, the Asso~4tion of Attorneys General,
the National Council of State Legislatures, and the Western
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Legislative Conference provide indirect but useful coordination of
state policies,

REGIONAL LEVEL

~ The Pacific Fisheries Management Counci l is a regional council
composed of federal and state fisheries agencies and private repre-
sentatives responsible for fisherics management in the 3-to-200-
mile zone. Fisheries Managemellt Plans developed by the
Council are implemented by the National Marine Fisheries
Service,

~ The Northwest Indian Fisheries Commission  NWIFC! and the
Columbia River Intertribal Fish Commission are associations of
Indian tribes with interests in fisheries and fisheries management.
 Table 2.1 indicates the Washington tribes affiliated with each
group.!

~ The WashingtonlOregon OCS Technical Advisory Group is a
group of scientists and specialists from resource management
agencies and universities in the two states who monitor OCS
environmental studies, assess r~h needs, and evaluate on-
going MMS sponsored research.

~ The proposed Pacific Northwest Outer Continental Shelf Task
Force would include representatives from the Department of the
Interior, the states of Oregon and Washington, the Northwest
Indian Fisheries Commission, and Columbia River Intertribal
Fish Commission.

STATE AND TRIBAL CrOVERNlVKNTS

~ The Governor has appointed an OCS working group within the
executive branch to develop policy mcommendations concerning
offshore oil and gas developirient. By statute, the governor and
lieutenant governor both serve as members of the state's Oil and
Gas Conservation committee,

~ Washington State Legislature: The Joint Select Committee on
Marine and Ocean Resources is tlte prim~ legislative group ad-
dressing OCS oil and gas. The Comn>ittee has its own OCS
advisory group.

~ Washington State Agencies:

Department of Ecology administers the Shorelines Management
Act and has been designated by the Governor as the lead agency
for OCS leasing matters.



Energy Facility Site Evaluation Council includes representatives
from 13 state agencies and a local representative as appropriate.
The Council was created as a one-stop agency for permitting
major energy facilities within the state. The council is a formal
regulatory bady which acts as the lead agency for the state EIS
process for energy facilities, conducts quasi-judicial reviews of
project proposals, and makes formal recommendations for
gubernatorial action on these matters.

Department of Community Development works in partnership
with the state's local governments and cammunities an a broad
spectrum of issues of mutual interest, In the case of OCS
develapment, DCD jointly assesses local issues, develops
mitigation strategies, and seeks to implement these strategies
with its local partners.

Department of Fisheries pratects and manages the state's food
fish and shellfish resources, Under that general authority, the
department manages inajor recreational and commercial fisheries
as well as protect habitats. The director of the department also
serves as an ex officio member of the Pollution Coniral
Commission.

Department of Natural Resources adniinisters the state' s
ownership interest over the lands fram law tide to three miles
offshore, including autharity for oil and gas leasing, and other
aquatic land uses. The state, land commissioner is an ex officio
inember of the Oil and Gas Conservation Commiuee.

Oil and Gas Conservation Commiuee includes the governor, the
lieutenant governor, the land cominissioner, and the state
treasurer and is responsible for adininistering provisions of the
Oil and Conservation Act,

Department of Trade and Econotru'c Development is responsible
for attracting busiiiess and industry to Washington and
promoting business enterprises within the state.

Department of Wildlife reviews federal agency actions potentially
affecting wildlife, recommends conditions on permits, and issues
hydraulic project approvals for work within the three-mile limit.

Washing on State Parks and Recreation Commission manages
several developed state parks in the coastal area for recreation and
preservation, and is the managing agency for the Seashore



20 t ORAP Advisory Convnittee

Conservation Area, which includes all state-owned ocean beaches
along the Pacific Coast.

Deparrrnent of Agricttlt tire coorriinates aquaculture interests in the
state. The director of the department also serves as an ex officio
inember of the Pollution Control Commission.

~ Treaty Indian tribes are guai~tced by treaty the right to fish and
manage fisheries in their "usual and accustomed places," which
for some tribes extend well into OCS waters. They have special
treaty righLs to land, beaches, shellfish and fish,  Table 2.1 lists
Washington Indian reservations that are federally recognized.!

REGIONAL AND LOCAL GOVERNMENTS

~ Cities and Counties have primary responsibility for
administering shorelines master programs and adopting other
land use regulations. Counties and cities also decide land use and
shorelines permits,

~ Regionai Air Pollution Control Authorities are responsible for
monitoring and enforcing air quality staiidards established by
federal and state Clean Air Acts,

~ Port Districts are public enterprises which promote and facilitate
economic development, commerce and navigation. Ports
typically own and manage harborfront properties and facilities on
which offshore operations rely. Most districts are members of
the Washington Public Ports Association, which works to
protect the interests of port authorities and access to facilities for
port users.

LEASE SALK PROCESS: WHAT HAPPENS?

The MMS lease sale process is specified in the OCS Lands Act to
provide a process that is predictable for oil and gas industries, for coastal
states, and for any other entities or people who wish to participate, The
process is designed to provide for more review and greater balance as well.
The legislation requires the Secretary of the Interior to adopt a five-year
leasing program that �! balances the potential for discovery of oil and gas
against the potential for environmental damage or adverse effects on the
coastal zone, �! balances among regions, and �! provides fair-market value
income. Each new five-year program is subject to comments from coastal
state governors and localities, Indian tribes, the public, the oil and gas
industry, environmental groups, aA'ected federal agencies, and the Congress,
Once Congress reviews the five-year program, MMS is responsible for
carrying out the process, although Congress has sometimes withheld
appropriations, thereby affecting the schedule, MMS, however, may delay
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Table 2.1 Washington State Indian tribes that are reservation based and
federally recognized.

Coastal Member Member
tribe NWIFC1 CRIFC2

Location of tribal
headquarters

X

X X

X X
X

X

1 Northwest Indian Fisheries Commissitm.
2 Columbia River Intertribal Fisheries Commission

or cancel sales without having to go through the steps required to develop a
new five-year program.

The current Departtnent of Interior five-year plan � the one in
which the Washington/Oregon Lease Sale 132 appeared-extends from July
1987 to June 1992. Official lease planning activity in Washington is

Chehalis
Clallam
Col ville
Hoh

Kali spel

Elwha
Lummi
Makah
Muckles hoot
Nisqually

Nooksack
Port Cambte
Puyallup
Quileute
Quinau! t

Sauk-Suait tie
Shoalwater
Skagit
Skokomish
Spokane

Squaxin
Stillaguamish
Suquamish
Swinomish
Tulalip
Yakima

Oakvi lie
Sequim
Nespelem
Forks
Usk

Port Angeles
Bellingham
Neah Bay
Auburn
Olympia

Deming
Kingston
Tacoma
La Push
Taholah

Darrington
Tokeland
Sedro Woolley
Shelton
Wellpinit

S hei ton
Arlington
Suquamish
LaConner
Marysv i lie
Toppenish

X X X X
X

X X

X X X

X X

X X X
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hydrocarbon potential or where, special conscivation designations have been
made.

The next step is preparation of an EIS. First, MMS prepares a
Draft EIS  DZ1$!, which is filed with the EPA and announced in the Federal
Register. Generally a 60-day period is allowot1 for comments, and at least
one Public flearing is held. MMS analyzes commcnLs and information
acquired and, when appropriate, incoqxirates them into the Final FlS, which
is filed with EPA about 3 to 5 months after thc public hearing.

One or two months after the Final EIS is filed and after additional
decision materials are prepared, MMS issues a Proposed Notice of Sale.
The notice identiTies:

~ blocks available for lease
~ stipulations and otlier resuictions that would help mitigate

potential environmental effects
~ proposed bidding systems
~ lease terms  number of years, etc,j
~ other pertinent information.

MMS sends the governors of affected states a copy of the proposed
nolice and a letter explaining the decisions made.. The governors then have
60 days to submit governors' Comments on the size, timing, and location
of the proposed lease sale, After MMS receives the governors'
recommendations, it prepares a final decision memorandum for the Secretary
of Interior, If the Secretary determines that thc governor's rcconimcndanons
provide a reasonable baIance between the national interest and the weIl-being
of an affected state, the rcconimcndations must bc a~pWA. The rationale
for accepting or rejecting a governor's recommendations must be sent in
writing to the govcnlor.

If the decision is to proceed with thc leam sale, thc Secretary issues
a Final Notice of Sale, which provides:

~ date, time, and place of the sale
~ blocks available for leam
~ stipulations and other mitigating measures
~ bidding systems
~ lease terms
. other pertinent information

At least 30 days after the final notice is published in the Federal
Regi t ter, sealed bids are publicly opened and read. Then bids are evaluated
to determine thcu acceptability. The federal government, which reserves the
right io reject any or all bids, must respond within 90 days of opening bids.

If a bid is accepted, MMS issues the lease after fuII payment of the
bonus and the first year's fees, The lease grants the right to explore,
develop, and produce oil and gas for a specific tenn and from a specific tract
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of OCS land. MMS typically restricts the initial lease term to 5 years, but
may in "harsh environment" areas extend the terms to 10 years. For
example, leases for blocks with water depths greater than 400 meters
currently are issued for 10 years. Generally, in order to extend the lease
term, a commercially valuable discovery of oil or gas must be found during
the initial lease term. As long as there is production, the term remains in
effect. On the other hand, if a lease does not have commercially valuable
reserves, the lease reverts to the federal govemrnent at. the end of the leam
period, unless a suspension of operations is permitted.

When a company  or group of companies! obtains a lease, it has
simply won the exclusive right to go through the process of applying for
permits to explore the site. Yet the implications are greater, because if there
is a find, the lessee is guaranteed the exclusive right to apply to develop and
produce the petroleum.

EXPL !RATION PLAN

Once the lease is let, MMS continues to manage activities on the
OCS, reviewing plans and permits, as well as overseeing exploration,
development, production, and shutdown.

In the early exploration phase, the company that obtains a lease
will continue geophysical and geologic u sting and will gather biologicai
and cultural information neckssary to develop a comprehensive plan for
exploration. All drilling is prohibited until permits to explore and drill have
been approved. Sile-spcicific shallow harm's surveys are required to indicate
whether geohww ds or man-madh hazards such as pipelines or shipwrecks
could cause problems during development,

The lessee submits an Fxplorii<ion Flan, which concisely describes
the proposed offshore operat'ious  Table 2,2!, The Exploration Plan must be
accompanied by an Oil Spill Conti ngen<;y Plirri, which describes thc lessee's
proposed response to an oil spill, and an &ivirorirneriiol Report, which as-
sesses direct and indirect envhonmental impacts from the proposed oil and
gas activities. This information provides the states with the necess~ data
and information to determine consistency under CZMA, and this
certification must also be submitted by the lessee, When MMS determines
that the submission is complete, it begins its tcchnical review.
Simultaneously, MMS forwards copies of the plans arid reports to other
federal agencies and to the governor and certain agencies of any affected state.
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Table 2.2 Documentation required for securing approval for exploration
drilling.

Ex p lo rat ion Plan
Exploratory well locations, suucture maps, and marker formation depths
Analysis of geologic and manmade hazards
Type, sequence, and tentative timing of exploration activities
Geophysical equipment, drilling unit, pollution control dcviccs to be used
New or unusual technology to be employed
Company contact person

Oil Spill Contingency Plan
Response equipment
Responsible agencies/personnel
Response procedures

gaseous wastes

Certificate of Coastal Zone Consistency
Certificate for each affected state indicating that proposed exploration activity
complies with and will be conducted in a maru>er consistent with each state' s
approval Coastal one Management program,

Source; U,S, Department of the Interior, Minerals Management Service.
1986, hfanaging Oil and Gas Operations on the Outer Continental Shelf.

The lessee may need to obtain other federal permits from the Coast
Guard, EPA, and COE.

Before drilling can begin, the lessee must also have MMS approval
on its Application for Perntit to Drill  APD!�which gives details of the
drilling program, including the blowout-prevention system, casing, cement-
ing, and drilling muds. An EPA review is done for the APD. MMS
approval may have conditions attached. MMS will continuously monitor
drilling operations, revise reserve estimates, and collect revenues,

Environmental Report
Onshore support and storage facilities
Number of people estimated to be employed
Quantity and composition of solid, liquid, and
Environmentally sensitive areas:

Present use of site
Site specific geology
Historic weather pauems
Physical oceanography
Archaeological and cultura1 resources
Environmental monitoring systems

Onsite flora and fauna
Refuges
Preserves
Sanctuaries
Rookeries
Calving grounds
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Affected states concurrently review the Exploration Plan and Envi-
ronmental Report. They have a maxhnum of six months to rule on whether
the plan is consistent with the state's federally accepted Coastal Zone Man-
agement Plan  as required by CZMA!.  Figure 2 2 illustrates the
exploration review process and the timing involved.! State and local
authorities wiH also assume regulatory and permitting authority over the
siting and operation ol' service and supply bases and over operations within
state waters, At this point in the process, the state and local governments
address issues such as emergency response and begin planning for the
potential development phase.

DEVELOPMENT AND PRODUCTION PI.AN

Before development and production plans can be implemented,
they, too, must be approved. A plan, which may cover one or more leases,
describes thc work to be performed, facilities to be used, location and depths
of proposed wells, geological and geophysical data, safety standards, and a
time schedule of activities. The Development and Production Plan is also
accompanietl by an oil spill contingency plan and an Environmental Report.
 MMS does a NEPA review at a minimum for all plans and does an EIS at
least once for a new pnxh>cuon area or region.! A more extensive shallow
hazards survey may also be necessary.

When the plan is complete, MMS begins its technical review and
forwards copies to other federal agencies and to the governors, certain state
agencies, and certain local governments of affected states.  Figure 2.3 illus-
trates the production and development review process and Ihe timing
involved.! Again, the governor can submit contments to MMS for
technical review. At the same time, the state must rule on whether the plan
is consistent with the federally approved CZM plan. If the plan is ruled
inconsistent, the lessee may modify the platt and resubmit it to MMS for
reconsideration, or may appeal to the Secretary of Conunerce. In some
cases, an Environmental Assessment or EIS is ruled necessary.

During development, just as during exploration, an Application for
Permit to Drill must be filed and approved for each well that is drilled,
deepened, or plugged back, MMS also approves thrilling permits  with
conditions attached!, approves all OCS pipelines in federal waters, and
continues to collect revenues.
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During development, the lessee must also obtain other federal
permits or appraval: the Environmental Pratection Agency issues pollution
control permits for discharges in state and federal waters and for virtually all
major onshore facilities for the production phase; the Carps of Engineers
issues permits for platforms in navigable waters; and the Corps of Engineers
and the U. S. Coast Guard regulate navigation.

S tate and local authorities issue permits for nearshore and onshore
pipeline rights-af-way, land use, and construction of nearshore and onshore
facilities. They will also plan siting of service and supply bases, plan for
emergency response, regulate water and ather resource uses, regulate hazards
to the environment, and provide public services for employees and any
population increases, Population impacts reach a temporarily high level for
the relatively short development phase.

As the offshore oil and gas industry reaches the production phase,
many agencies are involved in monitoring and regulating routine operations
and in maintaining readiness for emergencies like oil spills, In addition ta
MMS, the Corps of Engineers, Coast Guard, Environmental Protection
Agency, Occupational Safety and Health Administration  OSHA!,
Department of Transportation, Interstate Commerce Commission, and
others have roles, MMS also continues to revise reserve estimates, collect
revenues, and may conduct additional leasing.

State and lacal activities include providing services for onshore
facilities and the added population, monitoring onshore petroleum
aperauons, and planning for and then accommadaung the ernployrnent
decline associated with production and shutdown.
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Figure 3.1 Rowan "Gorilla I." This jackup rig, used for exploration drilling,
is designed to survive np to 90-foot waves and tt2-knot wmds in up to 328
feet of water. There «re 42,265 square feet of deck area, and the heliport is 83
feet in diameter. Each spud can at the foot of each leg is 66 feet in di«meter,
and each leg jacks independently at 90 feet per hour. There are
accommodations for 80 persons ph1s a. six-man hospit«l. There are five
blowout preventers and l'our lifeboats with combined capacity for 164 people,
To minimize pollution, deck «nd drill floor hquid wastes are drained and
collected in a cenual sump.  Photo: Rowan Comparues!

less than the 413 million barrels and nine platforms estimated for the
southern California OCS lease sale area. gable 3.l compares estimates of
oil and gas resources for several MMS lease sale areas.! Estimates of
recoverable resources, hov ever, are continuaBy revised as more geological
and geophysical information becomes available. In the Pacific Region,
MMS estimates of annual oil and gas reserves steadily increased between
1981 and 1986  Table 3.2!. l Occasionally those revisions are dramatic,
particularly in areas where geological information is initially limited.

Several industry sources indicate that major companies are apt to
show more interest than small independent operators in exploring financially
risky areas like the Washington OCS. Independent operators usually limit
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Figure 3.2 Platform Gail. This production platform was installed off
Ventura, California in 19SS for $127 milhon. Up to thirty-six development
wells may be drilled at $2 to $5 million each, Primary separation of the oil,
gas, and water will occur on the platform, with oil and gas moving by
pipeline to Carpenteria and thence to a refinery in 1 ong Reach.  Photo:
Chevron, USA!

their risks by restricting their ventures to basins where economic fields have
already been found,

Oflshore oil and gas resource development is typically described as
a five-phase cycle. This chapter first discusses the five phases, noting the
activities and decisions at each step, then describes in greater detail several
specific industry facilities and activities. Facilities may be offshore,
onshore, or part of the transshipmcnt system, which links all the facilities.
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Table 3.1 MineraLs Management Service estimates of oil and gas resources
and expected development for selected lease ale areas,

~Pro 'ected NumberConditional Resources
Expl./ Devi./

No, Oil Gas Million Devi. Prod. Plat-

Sales MMBBL BCF BOE MPCH Wells Wells forms
Lease

Areas

10 29 1
184 425 9
10 24
20 48 2

Wash. /Or. 1 58 1043 243 0.20
S. Calif. 2 413 627 524 1.00
C, Calif. 1 153 286 204 0.65
N. Calif. 2 231 1023 413 0.60

11 35 1
10 23 1
22 61 2

350 0.08
231 0.03
627 0,70

93 1443
179 298
627

Gulf Alaska 1
Cook Inlet 1
Beaufort Sea 2

713 912 76
1113 1428 119

19 36 2

437 6155 1532 1.00
893 7366 2203 1,00

62 329 120 0.99

W. Gulf' Mex. 5
C. Gulf Mex. 5
E, Gulf Mex, 2

11 35 1
10 23 1
18 26 2

70 1288 299 0.25
50 837 199 1,00
49 961 220 0.30

S. Atlantic 1
Mid-Atlantic 1
N, Atlantic 2

MMBBL: million barrels
Billion cubic feet
Barrels of oil equivalent

4 MPCH denotes marginal probability of conunerical hydrocarbons.
Source: U,S. Department of Interior, Minerals Management Service, 1986,

PHASES OF OIL AND GAS DEVELOPMRNT

Each phase in the development of offshore oil and gas resources�
leasing, exploration, development, production, and shutdown � has certain
characteristic activities.

LEASING

The leasing phase evolves from the Minerals Management Service
 MMS! five-year lease sale process, which is mandated in the OCS I.ands
Act Amendments  described in Chapter 2!. When MMS lists an outer
continental shelf  OCS! area on its five-year plan, both MMS and induslry
prepare for the lease sale; governments of the named areas must at the same
time prepare their responses.

Industry's search for offshore oil and gas begins with thorough
analysis of an area's geologic characteristics by individual companies. To
help determine Ihe OCS lease offerings on which to bid, companies use
whatever geologic and geophysical information they can accumulate. They
will rely heavily on their interpretations of geophysical  seismic! surveys to
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Table 3.2 Minerals Management Service estimates of oil and gas reserves and
cumulative production for federal waters in the MMS Pacific OCS Region as
revised over 1981-86.  Oil in million barrels; gas in billion cubic feet,!

Federal data 1981

],082

1,847

1,433 1,515 1,599 1,670
2t 298 2,400 2,334 2,461

1,217

1,983

31 31 30 29
24 46 65 59

29
18

20
13

1,205 1,259 1,302

2,198 2,067 2,135
1,153

2,141

968

1,851

861

1,733

Chmg . in reaerre enia t a fram year tn year are dne, in part, tn
modifications to the initial estimation.
2 Oil includes crude oil, condensate, and gasplant products sold. Cyas
includes both associated and nonassociated dry gas.
Source: U.S. Deparunent of Interior, Minerals Management Service, 1986.
identify geologic formations that may contain oil or gas  Figure 3.3!.

Formations may be studied more thoroughly if MMS authorizes a
group of companies to drill a continental. offshore stratigraphic test well
 COST well!, in which core samples are studied to identify geologic features
and strata suitable for oil production. Two COST wells were drilled in
California in remote offshore locations, to add to the ample geological
information available from the many nearshore wells. While there is
limited experience in drilling offshore in Washington, some offshore well
data are available to all interested parties. Opinions vary on whether a
COST well off Washington will be retluestcd.

EXPLORATION

Companies formulate their bids in MMS's lease sale on the basis
of analyses and estimates about an area's potential, When a company  or
group of companies! obtains a lease, it begins applying for permits to
explore the site.

During the early exploration phase, the company that obtains a
lease may conduct lcshse-specific geophysical surveys and geologic sampling.
When needed, cultural and biological surveys are conducted also. The lessee

Number of fields
Original Reserves 1

Oil2
Gas2

Annual Production
Oil
Gas

Cumulative
Production

Oil
Gas

Remaining

Reserves
Oil
Cas

1982 1983 1984 1985 1986

221 249 280 310 340 369
114 132 156 202 267 326
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Figure 3.3 Marine Seismic Surveys. These geophysics! surveys identify
geologic formations that may contain oil or gas, The survey print-out, at
bottom, reflects the geologic strucmres shown in the schematic above.
 Source. Geophysical Services!

submits a comprehensive Exploration Plan ~d Frtui ronrnert tal Reporr to
MMS for review.  Table 2.2 in the previous chapter lists the reports that
must accompany an Exploration Plan.! The company may conduct shallow
hazards surveys to determine geologic or man-made hazards on or below the
sea floor. Some analyses may be done by divers or remotely operated
vehicles.

Once a lessee has received MMS approval on an Application for
Permit to Drill and has obtained all permits necessary, it may drill
exploratory wells to determine whether oil or gas is present in commercial
quantities. Exploratory wells are temporary, not used for any production. If
there is a petroleum discovery, additional temporary wells are drilled to
identify the extent and characteristics of the find, Federal regulations require
complete removal below the mudline of aII parts, casing, and materials of
the well upon abandonment.
DE VEI.OP MENT

Once it is decided that a leased site merits commercial development,
and after its planning and permitting are complete, production and
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Figurc 3.4 Platform Irene. Shown with a supply boat off Pt. Arguello.
California. Note helipad and gas flare boom.  Photo: Unocal!

transshipment plans are laid. A stationary platform, designed to remain in
place for the life of the field  about 30 years! will be ordered and installed.
These platforms will be capable of drilling multiple wells and sustaining
crews, equipment, and supplies. A typical California platform may have 30
or more wells, depending on the characteristics of the hydxocarbon resource
and the size and characteristics of the field  Figure 3.4!. Concurrently,
onshore support facilities and transshipment facilities  pipclines, terminals,
new tankers or barges! will also be built,

The development phase is a. period of intensive growth, temporarily
requiring more manpower and support services and creating more impacts
than any other phase,

PRODUCTION

When one or more wells are completed and all systems for trans-
shipment and for treatment or processing are operational, production begins,
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SHUTDOWN

The final phase of the offshore oil and gas life cycle is shutdown,
generally 20 or more years after production begins. Since all the
hydracarb>ns can never be extracted from the subsurface, econamics
determine when shutdawn occurs. When production from a site is na langer
profitable, even when using special techniques to augment recovery,
industry will stop production,

The company's early plans must include its intent for shutdown,
Unless designated as an artificial reef, offshore facilities are required by law
to be removed. The well casing typically is cut off at least 15 feet below
the mudline and is sealed with concrete, Pipelines are usually left in place.
Onshore facilities may be shut down, dismantled, or converted to another
use.

Figure 3.5 Chemical Suuctures of Hydrocarbons.  Top! All
hydrocarbon molecules consist of carbon and hydrogeri atoms. The number of
atoms and the types of linkages between them determine the type of hy-
drocarbon, from the lightest gases  methane with one carbon atom, ethane
with two! to liquids �-35 carbon atoms! to solids  more than 35 carbon
atoms!.

 Bottom! Hydrocarbons can differ even when they are composed of
the same the number and type of atoms, because their linkages may differ.
Straight-chain and branched-chain paraffins such as these may be found in
crude oil.  Source: A askari Updare!

Drilling additional wells usual!y continues for a period of time after the start
of production, in some cases for years.

In general, employment and support activities start to diminish
once production begins; 1'ewer warkers and less equipment are needed to
operate facilities than to build them.
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INDUSTRY ACTIVITIES AND FACILITIES

Table 3,3 Composition of a typical crude oil.

Carbon atoms in
molecule Percentage of weightType of hydrocarbon

1 � 4
4 � 10
11 � 12
13 � 20
20 � 40

40+

<1
31
10
15
20
23
<1

Hydrocarbon gases
Gasoline
Kerosene
Gas oil/diesel oil
Lubricating oil
Residuum
Non-hydrocarbon materials

Source: Alaskan Update

EXPLORATION

Most exploration activities occur offshore, where induslry surveys
the lease site and assesses whether there is econotnic justification for
developing the site,
Offshore Activities

Geological overview. The object of this quest � the black gold
that prompts such interest and expense � is petroleum, a complex mixture of
substances that is primarily hydrocarbons. Hydrocarbon molecules, built
from only two elements, carbon and hydrogen, may exist as gases, liquids
 oil!, and solids  Figure 3.5!. At room temperature, the smaller, light-
weight molecules such as methane, with only one carbon atotn, exist as a
gas. Hydrocarbon molecules with frotn 5 to 35 carbon atoms exist as
liquids. Hydrocarbons with 36 or more carbon atoms exist as solids, such
as aspltalt, tar, and residuum. Crude oil consists mainly of liquid
hydrocarbons but is often mixed with some gaseous and solid hydrocMbons
 Table 3.3!.

The formation of oil and gas in commercial quantities requires
relatively long geologic times and some very specific conditions, First, the
source rock, a sedimentaty rock containing dead organisms, has to be
"cooked" at the right temperature and ptvssure for thousands to millions of
years to transform the organic rnatter into petroleum. Then the petroleum
has to migrate from lhe source rock into a porous resertpai r rock that can
hold quantities of petroleum  Figure 3.6!, Above the reservoir rock, a trap
rock must form a seal to prevent the petroleum from rising to the earth' s
surface and escaping  natural seeps!.

The search for oil and gas. When petroleum geologists and
geophysicists look for oil and gas, they look for structures that could
contain petroleum reservoirs: traps, reservoir rocks, and source rocks.
Geologists study subsurface well data, analyze core samples, and compare
sedimentary systems, structural forms, and faults to examples from
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hydrocarbon-producing areas elsewhere. Geophysicists study seismic
reflection data to try to understand the layers and structural forms of the
offshore substrate. Verifying the presence of commercial oil and gas,
however, requires drilling.

Geophysical surveys and vessels. Geophysical survey
 seismic teflection! data, which provide the most detailed information that
can be gathered about the offshore substrate without. drilling, are collected by
a seismic vessel that contracts with an oil company. Seismic vessels are
equipped with an acoustic energy source such as a comptv.ssed-air gun or a
high voltage sparker  Figure 3.7! and sensitive receivers that record the re-
flected sound waves  Figure 3.8!. Although primacord explosives were used
occasionally in state-conlrolled, shallow water areas in Alaska, MMS has
not issued permits for geophysical surveys using these explosive devices forseveral years. '! ~ lt fl 1p

car:rrwr

Figure 3.6 Geologic Traps, The two most common kinds of geological
formations that trap petroleum into reservoirs: an anticlinal trap, where the
nonporous trap rock is shaped like an inverted Lv>wl, and a fault trap, where a
fault or break in the rocks occurred,  Source: Alas4ux Update!

As a seismic boat u averses the area being exploted, it fires the air-
guns, releasing an acousn'c puLve that travels through Ihe water and seabed.
The acoustic waves rellect off the various strtKtural layers or strata beneath
the sea floor. These reflecljons are recorded by the teceivets, which are on
streamers that trail up to about 2 miles behind the boat  Figure 3 9!. The
data collected are analyzed by computer, producing tracings that represent the
structural layers.

To increase the resolution and reliability of images, more
comprehensive seismic information is collected, perhaps using a duo boat
technique, which requires two parallel seismic vessels operating simultane-
ously, or a 3-D technique, which requires very close line spacing, with the
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Figure 3,7 Seismic Survey Methods.  Source: Minerals Management
Serv ice!

boat traversing about every 50 meters.
Good seismic information can indicate, geologic structures that

may be traps; however, seismic data do not identify the composition of each
layer or its depth. To become truly useful, the information must be
correlated with known geology.

Exploratory wells. Regardless of the amount of geological
and geophysical data coflected, the only way to be certain a site contains oil
or gas is lo drill. After the leasing company's Exploration Plan and
Application for Permit to Drill are accepted by MMS, the company
generally contracts with a drilling company for the services of an
exploratory drilling rig, Exploratory weUs are temporary holes designed for
testing and sampling, not for producing. They are drilled in locations
deemed promising by available geologic and seismic information,

There are six types of mobile exploratory drilling rigs  Figure
3,10!. Some are self-powered; some are towed. Rigs such as jackup rigs,
submersibles, and arctic uniLs are designed to rest on the seafloor while
drilling; floating drill rigs such as semisubmersibles, drillships, and drill
barges can work in deeper water  Figures 3,11 and 3.12!.  Drilling
processes, including safety mechanisms, are described in greater detail later
in this chapter, under "Development and Production".!

As the well is drilled, samples from the hole � rock cuttings and
muds � are tested for evidence of hydrocarbons from the formations
penetrated. Rock cores cut with special equipment may also be examined.
Gas or oil found by these tests is called a show. If there is a show, the
characteristics of the reservoir rock are further examined to assess how much
petroleum it would hold and how available lhe resource would be, When
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Figure 3.8 Compressed-Air Gun for Seismic Testing.  Photo: Geophysical
Services!

drilling stops, tests in the open hole, such as wirelitte tests that measure
variations in conductivity, help detect the presence and quantity of
petroleum, lf oil or gas is found, morc exploratory wells are drilled until
the field is delineated. A wcllhole might produce only gas, only oil, or both
gas and oil.
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Figure 3.9 Coiled Seismic Streanter 1 ised in Geophysfcaf Sutiveys. These
long cables contain arrays of rcceivittg devices and are tov;ed behind sur~ey
vessels to detect "echos" of seismic waves twuncing off the seafloor and
subsurface rock layers, Pe~nding on their eomplexitv, the streantcrs range
in cost from $2 to $10 million,  Photo: Carolyn Pendle, ORAP!
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Figurc 3.10 Exploratory Drilling Rigs, The most common ol the six types
are semisubmersibles, !ackups, and driilships,  Source: Alaskan Update!
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Figure 3.11 Safety Zone Around Rigs. Long anchor lines may be necessary
io secure a floating mobile exploration drilling rig. A safety xone of several
hundred yards around these rigs may be established by the Coast Guard.
Temporarily �-3 months!, boat traffic, inchiding fishing vessels, may be
required io stay at least ane mile fran the rig.  Source: Questions and
Answers About Fish and Offshore Oit Devetopnent, American Peiraleum
Ins ii rute }

Testing also must determine the c~teristics of the petroleum,
since  hose characteristics affect how easily rhe resound.e can be recovered and
how much treatment it requires. The commodity emerging from the well is
usually a complex mixture of oil, gas, water, and possibly sedimenrs, which
must be separated, treated, and sent to processing or disposal.

The crude oil itself is an assortment of hydrocarbons whose
proportions determine the particular character and type of oil. Crude oils
may range from almost colorless to brown, green, or pitch black, Some
may flow easily; others barely ooze. They vary in specific gravity, which is
actually measured in terms of API gravity:

The specific gravity of a liquid is the ratio of its density to
the density of water at a specified temperature and
pressure. The gravity of oil, which is usuaUy lighter than
water, is normaHy specified not as a fraction of water
density but in terms of degrees on the API gravity scale,
which allows finer distinctions to be made among oils
than measurements in terms of specific gravity. On the
API gravity scale, oil with the lowest specific gravity has
the highest. API gravity. Other things being equal, the
higher the API gravity, the lighter  |ess viscous! the oil,
the less complex the refining process, lVlost crude oils
range from 27 degrees to 35 degrees API gravity.  H. R.
Williams and C. I, Meyers, Oi I and Gas Terms:
Annotated Manttal of Legal, Engineering, and Tax Words
and Phrases, 4th ed., Matthew Bender and Co., New York,
1976!.
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The API gravity is an indicator of end use. The heaviest
oils are used to make products like asphalt  API gravity
11 degrees!, while the lightest oils may be used for aircraft
fuel or gasoline  API gravity '36 degrees!. Crude oil in the
midrange is used to manufacture many products such as
home heating oil, fertilizers, phartnaceuticals, synthetic
fabrics, and plastics  API gravity 25 degrees!.2

Depending on the hydrocarbons they contain, crude oils are
classified as par~in have, asphalt base, and mixed base. Crudes that contain
over one percent sulfur and other mineral itnpurities are called high-stt lfur
crudes, or at times, sour crudes, Crudes having a sulfur content below one
percent are called sweet.

Furthermore, gas may be dry or wet. Wet gas requires additional
treatment to remove liquids and condensaMe water vapors as well as
hydrocarbon vapors, Gas containing hydrogen sulfide  sottr gas! must be
treated or "sweetened," Sour gas is odorous and can be highly poisonous.
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Figure 3,12 Semisubxnersible.  Left and above! The IIowxrn Midlttnd, a two-
pontoon semisubmersible, is rated for 25,000-foot drilling depths in up to
600 feet of water. Its survival sea state is 86 feet. The two lower hulls are
279 feeL long. Crew quarters accomnxodate 94, plus a six-man hospital. The
anchoring system consists of 8 separaLe moorings, each including a
6000-foot anchor line � 1I2" wire rope!, a 30,000-pound anchor, and an an-
chor buoy.  Source: Rowan Companies!

Onshore and Transshipment

Activities during the exploration phase require little onshore
construction and no shipinent of product. Temporary service bases are
needed to support the offshore exploratory activities, Industry contracts with
boat or helicopter groups to provide supplies and support. At this stage, the
contractors usually make use of existing port and airport/heliport space.

Evaluation and Planning
Should petroleum be found, the lease holder exainines the avaiIable

information and evaluates whether the product can be produced at a profit
 Table 3.4!, If the find is commercially feasible, the company begins
detailed planning for production, Prodtxction structures are ordered, with the
specific design dependent upon;
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~ characteristics of the field  depth, size, pressure, etc.!
~ environment  water depth, wealher, oceanographic environment�

sea floor slope, hazards, availability of power, etc.!
~ the production intent  market conditions, long range plans, etc.!
~ government regulations  permitting, air quality regulations, etc.!
~ availability and expertise  existing contract commitments, rig

availability, contractor experience, insurance approval, elc.!.

The lessee also must decide how to treat and transport the oil or
gas.

DEVELOPMENT AND PRODUCTION

When construction begins, industry enters the development phase;
when the Oil Or gaS StartS lO flOw, induStry enterS the prOduCtian phaSe.
During the development phase the facilities are designed and built; during
production they are operated. Since, for the most part the facilities are
identical and only the activities differ, this discussion of facilities and
activities addresses both development and production phases,

Any production system is permanent, designed to be left in place
for as long as the wells produce oil or gas profitably. Offshore production
structures may sland on fixed legs or may float. They may be completely
underwaler  subsea completions! or may be built on artificial islands  an
option in shallow water only!. In deeper water �00 to 10 X1 feet!, various
types of platforms have been the most common production structures.

Platforms must be large enough and include facilities to support
fully the drilling process, production, transportation systems, and crew
 Figure 3.13!, For drilling, equipment must include drilling fluid systems

Figurc 3.13 platforms in Cook 1nlct. Platform Grayling, a double derrick
platform, and the Monopod, bo& near Kenai, Alaska, illustrate diverse ways
platforms meet the needs of production amidst ice and suong cttrrents.
 Photos: Unocal!
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Figure 3,14 Selected Types of Offshore Pto<luctlon Platforms.  Left! Fixed,
compliant, subsea, and floating systems are among the technological choices
available for production.  Source: Alaskan Update!

and pipe handling and storage. For production, platforms must include at
least minimal separation and treatment facilities, equipment for handling
wastes and produced water, safety equipment, and possibly some storage
ability. Platforms must connect with transfxwtation systems for oil and gas
 if both are present!, In order to transport people and supplies, platforms
have a helipad and a dock. Platforms must also provide comfortable
accommodations for crew members, who generally live on the rig for a week
or more at a time.~

Offshore

Types of production systems � platforms and subsea
completion. The decision to install a platform or subsea sysletn depends
on the characteristics of the reservoir  size, shape, and type!, depth of the
water, sea conditions, distar cc, fram land and from other facilities and
pipelines. Far deepwater production, platforms may be either fixed leg or
compliant  Figure 3.14!. Both fixed Icg and compliant platforms are able to
fully support well drilling, completion, production, and maintenance, and to
provide some treatment of the product and connections to a transportation
system.

Fixed leg pla fortrts are massive steel sttuctures, with legs
implanted in the seabed and extending up to a safe height above the water.
�Vfonopods, which perch on a single, trunk-like leg, exemplify platform
variations,! The platform itself may risc 170 feet above the ocean surface,
with three deck levels and. many scute rooms. Platforms are designed to
minimize the danger of damage from accidents or forces of nature, f'rom
storms to earthquakes. Many oil and gas wells can be drilled from the
platform  generally less than 60!, with wells reaching perhaps 10,000 feet
below the ocean floor, Directional drill ing allows individual wells to be
deviated from vertical to reach much of the oil field surrounding the
platform. The site of the platform is chosen to maximize ultimate
production, but other factors play a part, including reservoir characteristics,
water depth, sea floor engineering canstrairtLs, and platfortn-design
economics. Sometimes several platfomts are needed to develop a particular
iield.

The deeper the water, the more steel required for platform construc-
tion, and the more difficult platform fabrication and installation becomes.
In deeper water, production structures other than platfortns become more
economical. Compliant structures do not depend upon brute strength; they
give or move somewhat. in response to wintl and waves, toleraling
considerable lateral motion bul. very litlle verucal motion on the production
deck.

Of the varieties of compliant structures, guyed toN ers may be
useful in water up to 2,000 feet deep. They ate tall, slender platforms held
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Figure 3.15 Mud Flow Through
Drill Bit. As a drilling bit is
rotated, the teeth break up rock.
Mud flows through the bit and
carrie» rock cuuings to the surface.

Mud Flow

Jill

Typical Drill Bit

in place vertically by guy lines that extend to the sea floor. Tension leg
plaffortrn are floating platforms rather like semisubmersible drilling rigs.
Vertical tension members hold the platform to the sea floor, making it
stable enough to operate production systems, Engineers say this type of
platform could function in water depths up to 10,000 feet. Conoco Inc. has
reported a new concept for a single leg, tension leg platform that reduces the
number of moorings, the movement  heave! of the platform, and the foun-
dation costs.

Over the past 20 years, subsea production sYstems have been used
in several offshore areas around the world. Subsea system wells must be
drilled from a floating rig. Each well is completed on the sea floor,
equipped with blowout preventers, and attached to flow lines that carry the
commodity to a platform production facility, where it is treated and
transported. The system may also have a manifold that collects the oil and
gas from several wells before the flow lines carry thetn to the surface.

Drilling techniques and eqnipntent, The processes for
drilling production wells are similar even though wells vary greatly in depth
and in types of rock formations they penetrate. Any oil and gas drilling
operation requires several basic systems:
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~ rotary drilling
~ hoisting and pipe-handling
~ drilling fluid
~ well control

power

Rotary drilling equipment The basic rotary drilling equipment
provides a fairly simple technique for drilling wells. Rotating the drilling
bi! with downward pressure forces the rough teeth of the bit to break up the
substrate rock  Figure 3.15!. What complicates the system is the need to
drill at great depths, through various kinds of rock, at unknown underground
pressures.

To allow the drilling bit to extend deeper and deeper into the sub-
strate, the bit is attached to lengths of drill pipe, which can be screwed to-
gether. Each joint is about 30 feet long. The upper portions of the drill
string, as the entire assembly is called, include essential parts that allow the
string to rotate. The entire drill string has passageways through which
drilling fluids pass  Figwe 3.16!.

Hoisting and pipe-handling system. The hoisting and pipe-
handling system supports the rotary drilling equipment in the hole and
moves the drill pipes. Fech time the drill bit needs replacing, whether for
maintenance or for new rock types, the entire drilling assembly  bit and
complete drill struig! must be lifted out of the hole. Also, to enable drilling
to go deeper, a new joint must be added to the»tring each time the bit drills
the length of a joint. Usually joints are added or subtracted three at a time,
with the three-joint-unit caIIed a siand. These activities require special
equipment to lift, move, and store, drill pipe: a tower-like de~ri ck stands
over the hole�drilling Ames can lift and tnove the pipes ttntl equipment; rui'k.<
store the pipe.

Drilling jlmd,system. The dtilling fluid system has tluee main
functions: it. must  I! can-y rock cuttnig» to the surfac and   ! maintain
pressure m the hole to prevent water, o!f, or gas 1n rock formauons from
entering the hole, and �! lubricate and cool 8u drill bit,. 'I'he systetn
includes the fluid itself � dn'l!i ng v~--us weII ~~s etluipment to circulate the
mud, Mud mixtures are de»i gned spmt tcaIIy For each hole, but the. main
ingredients are water  fresh or seawater!, clay, and weighting ntatmais such
as barite. Other uigrediienls may he addcA$ to make the <nud heavtcr or
lighter, cooler or watmer, to provide more lubrication, or to form a thin
cake on the sides of the wcII, While oil-based dnIIing fluids may be used
elsewhere, EPA regulations do not. allow them to be dumlx4 in U.S. waters,
where their use is rare.

Drilling mud is mixed in mwi pcs, then pumps through a hose
and down through the drifl string and the bit  Figurc 3,17!, From there the
pumping pressure forces the mud upv arrt» through the annular space
between the drill string and the wall of the hole. As the mud rises, it carries
the rock cubi ngs to the top of the hole and back to the mud pits.,Shakers
and cleaning equipment remove the cuttings, silt., and sand from the mud.
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Figure 3.16 Rotary Drilling System and Hole
Components. This illustrates how to drill an
oil well,  Source: Ataskan Update!
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Figure 3.17 Drilling-fluid  Mud! System, The characteristics of the mud can
be changed as it is Tecycled through the hole.  Source; AIaskarr Update!

The mud is monitored and continually recirculated, Additives to the mud pit
can adjust for new situations encountered. The drilling mud is the first
defense against blowours, explosive accidents typically caused by sudden
changes in formation pressure.

Federal regulations control the disposal of muds and cuttings from
an offshore rig or platform, Depending on Ihc ingredients, mud may be dis-
charged into the sea; it is commonly rcleasesl from a platform somewhere
below sea leveL Otherwise, muds and cuttings will be stored and
transported to approved disposal sites.

Well-control. The well-control system includes equipment to
maintain control of formation pressures and prevent blowouts  described
later in the chapter, under "Preparation for Emergencies"}. Besides the
drilling fluid system, there are two kinds of MEIwour prevenrers � ram type
and annular stacked at the top of the hole, as well as another series of
valves at the well surface, called a choke rrtunifold. Blowout preventers have
valves that can manually or automatically close to seal off the flow from the
well hole, Annular blowout preventers close off wells by squeezing rubber
packing units tightly around whatever is in Ihe hole  drill shaft, kelly, etc.}
 Figurc 3.18}, Ram-type blowout preventers work by moving two
opposing semi-circular cams toward each other, thus completely surrounding
the pipe and sealing off the annular space around iL Ram BOPs fit only the
size pipe for which they are designed. Blind rams are flat and can close off a
well hole with no drill pipe in it, Shear rams are sharp and can actually cut
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Figure 3,18 Annular Blowout
Preventer. lVlud flows down the drill
pipe and renuns up the annulus
around it. When activated, this BOP
squeezes down around the pipe,
stopping the return  upward! flow.
It is part of the BOP stack lsee
Figure 3.16!,

Rubber
Packing
Unit

Pision

Casing

Annular Blowout Preventer
 Cutaway view!

Drill
Snatt

through the drill pipe to stop a blowout in an emergency  Figure 3.19!.
During production, Christmas trees  so-called because their

extended valves and guages look like decorated branches! control the rate of
flow of oil and gas from the well, Drilling rigs or prtxiuction platforms
also have flare booms  see box! to bum off natural gas that is not
recoverable.

The well-control system is important both for preventing accidents
and for controlling flow rates during prtxIuctiion. If the production rate is

as F arirtg is wasteful but sometimes necessary fo
and environmental protection. Gas from an offshore well is norma
re-inj ected into the field or separatedjorrt oil and water, compress
pumped ashore via pipeline. But what if the compressors malfun
ai l? Gas flares relieve and safely dispose of any hydrocarbon vap
gas! from drilling, prodttction, or pipeline operations through virt
complete, smokeless combustion. The flare is installed on an an
extending away from the offshore plafortn to reduce thermal radia
prevent liquid carry-over or "burning rain" in high winds. Noise a
visibility  both smoke and light! can be of aesthetic and envi ronme
concern. Free-floating satelliteflares may be used for deep-sea dr
and anchored satellites are available or shallow-water a lications





56 t ORAP Advisory Committee

Figure 3.20 Handling Pipe on Semtsubmetsible. The SFDCO 600 illustrates
the derrick, cranes, helipad, gas flare boom, and on-deck storage capacity for
joints, casing, and riser on a semisubmersible.  Source: Sedco
Forex/Sch]umberger!

is tripped out, and intermediate-hole casing is run in and cemented. Finally,
the bottom hole � perhaps 8 inches in diameter � is drilled  Figure 3.21!.
Cutting samples are carefully analyzed to see if they are near pay zone, or
oil and gas. Even though the hole may be thousands of feet deep, several
round trips � lifting the entire drill string out, then replacing it � may be
needed to replace worn drill bits  Figure 3.22!. In deep wells, the round trip
may take as long as 12 hours.

If penoieum is found, production casing is run in, generally right
through the pay zone. The casing will later be perforated at the pay zone
after production equipment is in place. Shculd casing stop above the pay
zone, it is called an open hole cotrtltletion. If, on the other hand, the well
proves to be dry, it is plugged with cement and abandoned.

Well Completion. Several activities are still required to bring
a well into production. First the hole  wellbore! must be thoroughly tested,
Tests check the integrity of the casing and cement, verify the exact depth of
the hole, and determine the type and amount of petroleum. Tubing is
installed inside the casing, extending down to the production zone. A
subsurface safety val ve, which could shut off well flow if the surface
controls fails, is added. At the top of the, hole is the wellhead, the
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Figure 3,2l Side View of Well
Hole. Conductor, surface, in-
termediatP, and production casing are
cemented in the well. The
production casing is usually set
.through the producing zone. Note
the diminishing diameter of the hole
as depth increases. Although there
is little correlation between well
dept,h and loss of well control, there
is a relationship between well
casing and loss of well control.
Two intervals appear most risky for
blowouts: during drilling soon after
the casing is set and during drilling
as the hole nears the next casing
depth.  Source: F undamerftals of
I etrIDleum, 3rd edition. l 986.
Petroleum Extension Service,
Urtiversity of Texas, Austin.!
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Figure 3.23 Flow from Formation into Well. A perforating gun pierces the
casing and surrounding cement. The p1acement, size, and number of holes
help conn'ol the rate of flow of the fluid from the producing zone into the
wellbore.  Source: Furtdnrneapls af Petrokum, 3rd editiort. 1986.
Petroleum Extension Service, University of Texas, Austin.l

equipment that holds the tubing and facing in place, with a Christmas tree
on top to measure and conn'ol flow.

When the testing is complete and all thc equip»tent in place,
explosive charges are used to blast. perform'ious throttgh the casi»g and
cement into the production formation so diat peti oleum can flow from thc
formation and up the well  Figure 3.23!.

Primary, Secnndary, and Tertiary Recovery
Techniques. The above description of well completion and production
applies to wells where the petroleum flows naturally out of the production
zone, as most wells do when completed. But if a well does nor. flow, or if
the production pressure diminishes over tittte, induslry has developed several
methods to enhance oil recovery  EOR't. Prirrtory recovery refers to the
natural flow, the first phase of production from a weH. Secondary recovery
methods are used after pmtary recovery no longer produces sufGcient
hydrocarbon. Tertiary recovery methods may be apphed after secotldary
methods no longer work weH. In spite of all. these recovery methods,
recoverable petroleum averages
only about one-third of the oil or gas in place. Consequently, oil
companies continue researching ways to increase recovery.

Techniques to increase primary recovery when natural flow is
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insufficient could include various pumps, a gas li fi process in which
hydrocarbon gas is injected into the tubing to lighten the oil coming to the
surface, and well stimulation, where the. producing formation is treated with
either acid or hydraulic pressure to enIarge channels or create fractures that
improve flow. Many wells may even be acidi zed or fractured at the time of
well completion.

Secondary or tertiary recovery methods are usually used on older
wells, as natural flow decreases, The methods involve injecting something
into the pores of the reservoir rock, forcing more oiii out of the pores.
Thus, either a new injection well must be drilled or an old production well
is converted to an injection well. In warerflooCkng, treated water is pumped
into the formation, so that it drives oil to the borehole. In gas pressure
maintenance recovery, natural gas is pumped into the formation to maintain
pressure in the reservoir. In miscible flooding, a substance capable of
mixing with the oil is injected. Thermal recovery, another kind of enhanced
recovery system, injects steam ar heated water into the rock formation to
lower the viscosity af oil so it flows more freely.

Separation. The fluid an oil well produces is usually a complex
mixture of crude oil, gases, water, and some sediments. These components
must be separated before the oil can be shipped to refineries. Thus, oil from
an offshore platform generally undergoes an initial separation and treatment
right on the platform  Figure 3.24!. Gas may be treated somewhat on a
platform or piped directly to an onshore processing plant,

The separation process includes a system of treatment facilities and
holding tanks. First, in a series of separation chambers, gases and free water
are separated from the oil by gravity. Then additional water is separated
from the crude oil by means of heat, chemicals, or electricity. The crude oil
is then stored in tanks that allow any remaining water or sediments to be
drained. The, separation process must carefully recover vapor, control
evaporation, and eliminate fire ha7md,

After the oil is measured and reset, it is ready for transporL The
non-oil products of separation also require careful disposal: natural gas may
be used on site, sent to market, or reinjezted into the oil fieId or the
substrate; other gases may be released or reinjected; the water � called
produced or formation water � is treated and either released into the sea or
possibly reinjected back into another well in the same field from which it
came, Produced water may be fresh water, or, more commonly, saltwater.

Offshore Storage and Treatment Facility  OS&T!. Al-
though typically most storage and treatment is done onshore, oil storage and
treatment may be completely accomplished offshore, on a specially designed
island or vesseI  usually a tanker! refitted to separate, treat, and store crude
oil offshore  Figure 3.25!, Storage is limited to what the vessel
comparunents can hold. An OS&T is anchored to a loading station. Crude
oil arrives ai the loading suuioii by subsea pipeline from offshoie platforms,
Tankers load treated oil from the OS8r T and ship it to refineries.

An OS &T allows development of smaller fields, where the location
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Figure 3.24 Steps in Preparing Crude Oil for Transport.  Source: Alaskan
Updare!

and size of reserves would not support the construction of onshore facilities
or pipelines.

If an OSAT anchors in federal waters, it is not subject to state
taxes or other state regttlations, and state air quality standards may not apply
 Figure 3.26!. Thus, although many impacts of an OS8tT would be similar
to those of an onshore terminal, air emjssions may be different, yet the state
has no control, On the other hand, an OS@ T would eliminate certain
onshore benefits and adverse impact~, such as those from pipelines, tank
farms, marine terminals, and tanker traffic in the harbor.

Pipelines. Oil and gas pipelines usually run from a platform to
an onshore processing facility or terminal, to an offshore terminal, or to
another platform. The diameter of the pipelines may vary from 4 inches to
32 or more inches, depending on the commodity or product, the anticipated
volume of production, and environtnental factors. Pipelines are a closed
system and maintain the oil or gas under prcssure.

Between the platform and the coast, pipelines may either be laid
directly on the bottom or buried. They normaHy take the shortest feasible
route between the platform and onshore storage and treatment facilitics.
Pipelines are more thoroughly described later in this chapter, under
"Transshipment."
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Figure 3,26 Santa Ynex Umt Production Facilities, {Top! Platform IIondo
measures 945 feet from the hase of its steel jacket to the iop of its producing
deck. It doubled the existing depth record for offshore sutocritres at the imie
of its insta!lation in 1976 and set new standards for earthquake-proof
consn-action, {Bottom! V'h<.,n the OS' Sttntn ynes went tnio service it>
1981, it was the first in the world. Its storage capaidty is 200,000 harrels,
and processing for several years has beeri at about 25,0lN bpd, A major
expansion at the Santa Yncz Unit is underway--two more platforms and iiew
onshore facilities and a marine terminal are stow under construction. The
OS8cT will he removed a0er the new system becomes operational in 1992.
 Photos: Fxxon USA!
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A small service industry has grown around methods of fighting
well fires and regaining control of well disasters, While emergency and
firefighting equipment is ready on each plalforrn, experts such as Red Adair
or Boots and Coots, with highly specialixt'd equipment, can be called in
worldwide to cap wells and handle disasters. The. disaster, however, may be
uncontrolled for days or weeks before the specialists can begin their attack
 Figure 3.28!. To regain control of a weIl may require a relief well, which
is directionally drilled to finish near the bottom of the wild well. Then mud
is pumped down the relief well until the first well is controlled  Figure
3.29!.

Figure 3,27 What Is a Blowout? During nortnal drilling operations, drilling
muds help maintain pressure in the well hole eslual to that of the surrounding
rock. However, if a high pressure layer is encountered, reservoir fluid and gas
begin to flow into the well hole. If the pressure is very great and
uncontrolled, a blowout may occur. To prevent blowouis and regain control
of the well, as soon as there is a "kick" or change in prcssure, drillers shut
down the blowout preveuters and increase density of the lnud.

geohazards, such as faults, and of unanticipated pressure changes
during dri Bing,

~ Careful formulation of drilling niuds and fluids maintains the
appropriate pressure in the well.

~ Blowout preventers are designed to shut down the well in the
event of any sudden change in well pressure.

~ Safety systems monitor pressure changes and system integrity at
all times.
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Figure 3.28 Gas Well Blowout. When Marathon Oil Company's Platform
Steelhead suffered a gas well blowout on December 20, 1987, it was the sixth
gas blowout in and around Cook Inlet, Alaska. Three occurred in 1962, one
in 1967, and one in 1985. ln the highly pressuriaed inlet basin, more than
785 wells have been drilled, and the discovery of four gas ftelds involved out-
of-control wells. Forty-nine employees were safely evacuated from the $160
million Platform Steelhead, the gas was sweet"  no hydrogen sulfide!, and
there was no oil spill.  Photo: ArtrItorage 7'irrtes!

Despite the impressive means available for controlling wells,
sometimes it is difficult to do, In Santa Barbara in 1969, il. took days to
stop the blowout and months to stop thc spill from Union Oil Platform A4
 Figure 3.30!.

Spills. Any operations with oil � from exploratory drilling to
rei'tning and transport--carry the risk of an oilspill. Yet, not all accidents
 whether blowouts, pipeline ruptures, tank ruptures, discharges, or
collisions! produce oil spills, nor do all spills cause the satne amount of
darttage. Ivloreover, some oil spills are not even directly related to the oil
and gas industry; spills may result f'rom other events and accidents.

Federal law requires those responsible for a spill to report iL The
satnc law also requires thc. responsible party to clean up the spill. The
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Figure 3.29 Relief Well. One application of controlled directional drilling is
the relief well, sometimes drilled to help kill a blowout.  Source:
Fundamentals of Petrolettrn, 3rd edition, 1986. Petroleum Fxtension Service,
University of Texas, Austin.!

Coast Guard enforces these requirements, and must, assume responsibility for
cleanup if the responsible party is unknown or not acting effectively.
Washington state law curn:ntly hoMs the person in charge of the property or
product respcmsible for cleaning up cnvirontncntal damage, but the state role
is unsettled and evolving.

Once oil has spilled, protecting natural resources may not be easy,
depending on the amount. and type of oil spilled, weather conditions, and
other factors. These factors dctcrmine how easily the oil can be contained
and cleaned up, Oil spreads out rapidly over water, forming a thinner and
thinner layer. Over tiine, as the lighter potions of the oil evaporate, the
remaining oil becomes heavier, more tar-like. Eventually, oil is subject to
natural degradation, depending on conditions.

Cleanup. Mustry has developed considerable technology to deal
with oil spills. Cleanup techniques include containment  booms!,
skhnmers  boats or devices that siphon or skiim oil off the top of the
water � the principal oil recovery system!�sorbents which attract and
absorboil!, and dispersartrs  which break up or disperse the surface oil!. Oil
spills may also be contained and burned ofl' if local air quality is not a
problem.

Because cleanup technology is very expensive, industry usiially
forms a cleanup cooperative in a specific geographic area of oil production
or processing. The cooperatives provide equiptnent, trained personnel, and
cleanup plans to participating companies. The equipment, which varies
depending on the needs of the participants and the conditions of that area,
may include large vessels and smaller fast-recponse vessels, large and small
inflatable booms, oil/water separation tanks, stot age for wastes, trucks and
trailers for moving equipment, and more  Figure 3,31!. Such equipment
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requires large capital investments for acquisition, maintenance, and
operations.

Dispersants. Dispersants are surfactants that help break up the
oil layer, causing the oil to form droplets and sink  Figure 3.32!.
Dispersants may also contain solvents to help penetrate the oil. As the
dispersed droplets enter the water column, they are carried by currents and
urdergo natural processes such as biodegradation. In laborutory and well-
con trolled field tests, dispersants have been effective, but for accidental
spills, they have often been ineffective, possibly due to application
techniques, dispersant formulation, or type of oil,

Dispersants are controversial because they are themselves
pollutants and they cause local water-column hydrocarbon concentrations to
increase, which can be a problem in sllailow areas with poor water
circulation. Any decision to use dispersants is a compromise between
priorities, costs, and options: �! the protection of birds and mammals on
the surface, �! the possible damage to tH'e in die water column and on the
bottom, �! the interruption of an oil spill u'ajectory toward critical areas,
such as estuaries.

Limits of Cleanup Technology. The lilnits of cleanup
technology are most apparent in high seas. Were is cunently no boom that
can contain oil in very rough seas or bad wwilter condhions. In those
situations:

Oil cannot be conNined.
Cleanup vessels may not be able to get to the spill,
Aircraft may not be able to take off to help find the spill,
Disperswlts cannot bc effectively spread,

Rough or "high energy" seas, however, will naturally disperse and
weathel oil, miniulizing damage � -if the spiU does not occur near or move.
toward sensltrve lanai areM. Nonetheless, cD� :5 luay focus on worst-case
scenario+---large spills occulTing under the worst weather conditions, at the
worst drnes and locations. These are tile t~qvs of conditions that, may con-
tribute to accidents  Figure 3.33!.

Onshnre

Unless an OSkT is used, there is considerable consrruction
onshore during thc devclopnlent phase because ail the necessary storage,
processing, and support facilities must be oixsrationai by the time
production begins,

Permanent service and supply bases, Qnshore service and
supply bases support ofMore operations, provldlng equipment�serv~ces,
and supplies. They provide transportation for crew members� food, fuel,
pipes, drilling rnuds, and solid vvastes, VsnNy indepcndem service
contractors provide tllese services to the offshore industry. During
exploration, temporary arrangements for a service base are adequate; during
development and production, a permanent service base must be established,
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Figure 3.3} Oi! Spill Cleanup Vessels.  Top! Clean Seas, the industry
cleanup cooperative in the Santa Barbara area, has three large cleanup vessels,
Mr. Clean 1, 11, 111.  Bottom! A skimmer attached to a cleanup vessel.  Top
right! A fast response vessel encircles a spill with a boom to contain the oil
 Photos; Clean Seas!

Crew members and materials are transported frotn the service base
to an offshore facility by supply boat, crew boat, or helicopter  Figure
3.34!. Thus, service bases typically provide a helipad, harbor services for
berthing and supplying boats, pier space for loading and unloading supplies,
warehouse and open storage space, and workspace for supervisory and
communications personnel. If existing facilities � port space and storage
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yards � are available, they may be used; ofte~ new private bases will be
built, In California, existing port facilities must be used before a new one
will be approved,

If an area has few lease sales, smaller service bases are adequate. At
a minimum, a base must have ample parking and same isolation because of
noise. However, if an area has several. lease sales, a larger staging area is
essenual � warehousing and consuuction room become increasingly
important. Supply bases such as Port Hueneme, California, require 50 to
80 acres of level terrain, with good road and rail access.

Marine  Oil! Terminals. A marine terminal is one part of a
transportation system. At a marine oil terminal, there is a change in mode
of transportation, usually between pipeline and a vessel. Thus, regardless of
where an oil terminal is and what it looks like, it must have the means to
moor vessels, to load or unload them, to stare oil in large tanks, and to pipe
oil to and from the tanks  Figure 3.35!. A power transmission system is
also necessary to move the oil and supply the needs of the terminal and
tankers.

Marine oil terminals usually receive oil from an offshore facility
by pipeline, If necessary, the oil goes to an onshore separation and
treatment facility to remove impurities, then ta the storage tanks to await
loading aboard a tanker, If the oil has already undergone offshore seIxtration,
it may be moved directly to the storage tanks, where it is stored for eventual
shipment.

An oil terminal can be located offshore or onshore. Onshore oil
terminals need water frontage if they use a fixed berth moorage system such
as a pier or wharf, but not if they use a floating berth, connected to the
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Use of Gispersants on a Typical Oil Spill
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Figure 3.32 Oil Spill Dispcrsants. Under certain conditions, dispersants can
be used to break up rni slicks.
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Figure 3.33 Oil Spill During Salmon Run, Io July 1987, the tanker Gittcfer
Bay, grounded and began leaking oil in Cook Inlet, Alaska. Oil continued
leaking for several days, until the U,S. Coast Guard stepped in to coordhsatc
cleanup. Fishertnen werc particularly concerned because a maJor salmon rue
was <lue shortly. ln a novel approach, iJ>c Coast Guard, lacking suffictcnt
high-tech cleanup equipment, enlisted the fishermen as volunteers to help
clean up the spill.  Photos: U,S, Coast Guard!
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Figure 3.34 Gulf Coast Supply Boat. The long, open deck is designed to
carry quantities of drill pipe and other bulky supplies and heavy equipment
needed for offshore opeiations.  Photo: Jesse Grice, photo Mart, Morgan
City, Louisiana!

storage facilities by subsea pipeline. In either case, the storage facilitics can
be built near the waterfront or somewhat inland.

There are a variety of berthing systems that can be used with an
offshore terminal or any floating berth. A single point mooring allows the
vessel to rotate or "weathcrvane" around the mooring, giving the least
resistance to wind, waves, and currents. Alternate possibilities are multi-
buoy moorings, which do not allow rotation of the berthed vessel, or fixed
sea islands, which also allo~ the vessel no movctnenL In exceptional
cases, storage tanks for an offshore terminal can be floating and anchored or
submerged and fixed to the seafloor.

The size and number of storage tanks in a marine oil terminal
depend on such factors as the need for the oil, Ihe need for timely loading or
unloading of vessels, the distance to the refinery, and the reliability of
continuous delivery. An onshore tank farm consists of the tanks, dikes to
hold the oil in case of a spill, safety and emergency equipment, putnps and
pipelines that can distribute the oil to specific tanks, and access roads. The
tanks themselves may be of several shapes, below or above ground, heated
or refrigerated, with fixed or floating roofs to reduce evaporation and odors.

Separation arid Treatrrtettt Plants. Although the separation
and treaunent of crude oil or natural gas generally begins offshore, it is often
completed onshore, There are often treatment facilities located in
combination with a marine terminal, an ail refinery, or a gas processing
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Figure 3.35 Pipeline at Gaviota. Underwaier and underground pipelines link
three. platforms at Point Arguello with the Gaviota oil and gas treatment plant
and marine terminal, Texaco owns Platform Harvest, and Chevron owns
Platforms Hidalgo and Hermosa. PAPCO, a partnership of 12 companies,
owns the 250,000 bpd "wet" oil line from Platform Hermosa to the plant,
while PANGLCO, a paruierhip of 10 compames, owns the 160 million scfd
gas line. These pipelines cost about $135 milhon. Chevron USA is the
managing partner for both lines and the plane Texaco is the managing
partner for the owners of the marine terminal,  Source; Chevron USA!

plant  Figure 3.36!. Separation and treattnent plants require considerable
energy to heat and process oil, and thus may result in significal air
emissions.

Before refining, crude oil must be separated froin any gases, water,
sediments, and impurities such as hydrogen sulfide. Separation is accom-
plished by series of separation chambers and treatments with heat,
chemicals, and electricity, and the process yields useful products and wastes
 Figurc 3.37!.

The crude oil is then stored in ranks or sent to refineries or
processing plants. Natural gas may be used on site or sent to market,
Other gases and produced water may require treaunent before being disposed
of or released,

Natural gas processing removes nauu~l gas hquids, liquid
petroleum gases, water, hydrogen sulfide, and carbon dioxide from the
offshore gas to make it acceptable for injection into a natural gas pipeline
network. Since it is important to control delivery pressure, gas processing
also includes compression and pressure-reducing regulators, as well as
temperature conditioning. Gas treatment and processing can be within or
totally separate from an oil treatment and processing plant. Natttra! gas
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Figure 3.36 Caviota OH and Gas Plant, West of Santa Barbara, California,
the Point Arguelto Project iuvo1ves 18 operating cotnpatues organized in
three partrerships. The separation and treatment facility currently can
produce 100,000 bpd of "dry" crude oil  ready for refitting!, 4g rniHion scfd of
clear> natural gas  ready for sale!, and steelier amounts of propane, butane,
natural gas liquids, and s Ifur  also ready For sale!. Rhett operatioua!, the
plant wi11 create about 125 petrnanettt jobs.  Photo: Chevron USA!

processing piartts are usually dcsigaed to remove, certain valuable products
over and above what is needed to make the lras tnarketablc,

Refineries. Oil refineries. convert crttde oil into various
petroieum producLs, inclttding fuel oil, gasoline, propane, kerosene, and
asphalt, A refinery ~vxluires considerttblc water and power to operate.

A modern refinery will iticlude processing ttnits, sttxagc units, and
associated componenLs such as utihtics, safety equipmcnt, oil spiH cleanup
cquipmcnt�rnachine shops, laboriitoiics, and waste handling equipment. In
general, a refinery rccrivcs crude oil by pipeline or tanker, and temporarily
stores the oil in tanks. Tiie oil is distilltwl, refined, and blended into final
products tltat are stored for shipment, A teftnery does not n~ to be kxatctl
on a coast, but if it is, it will need p.'pe!ines [o connect it with a marine
teitnit>al, so that crude oil and refinetl prodttcrs can be  ransportcd by tankert
and barges. Transportation costs make it tttore profitable to locate oil
refiitcrics near rhc pnme market, for the products.

Several refineries currently operate within Washington. Texaco and
Shell have refit>eries in Anacortes  with l 987 capaciues of 78,NN and
77,000 bttrrels pct calendar day [bp:d], respectively!; Mobil operated a
refinery in, Femdale �7,000 bpcd! until Ot:tvbcr 1988 when it was sold to
Sohio, a subsidiary of British Perroleurtt; AMOCO has a refinery at Cherry
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Figure 3,37 Refined Oil Praducm, A vargty af processes are used ta eanvett
crude ail inta tnany "light" ta "heavy" products.  Source: Funduineritub of
Petroleum, 3rd edition. l986. PetralenAin Extension Service, University af
Texas, Attsrin.}

Point  l63,000 bpcd!; and U.S. Oil operates a refinery in Tacoma �2,000
bpcd!  Figure 3,38!.

Petrochemical plants. Petrochemical plants produce a variety
of products from oil refinery products and from natural gas liquids. Products
could range from toluene, berizene, and ethylene to plastics, synthetic fibers,
paint, and tires. Because it is usually cheaper to ship crude oil and liquefied
natural gas than to ship refined producLs, petrochemical plants are inore
profitable if they are near the large markeLs for their. products. Also, they
wiH generally be onshore. and near the refineries, Petrochemical plants
require ample energy supplies and access to other chemical mdustries for
additional resources.

Ammonia/Urea fertilizer plant. A plant that produces
ammonia and fertilizer from natural gas can be estawished with low
invesunent and operating costs. Thus it is an attractive industry to
investors if there is a demand for the produch. The plant requires that
natural gas be readily available by pipeline and that an efficient shipping
system distribute the product  Figure 3.39!. Waste products are minimal,
Alternative means of creating fertilizers from crude oil are not as efficient or
clean,
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Figure 3.38 Five Washington Refineries. Top lefi: Two refineries at
Anacortes. ln center foreground is the Texaco refinery which is just south of
the Shell refinery near top of photo, Top right: The oldest refinery in the
state was at established in 1954 at Ferndale. The Mobil Oil refinery was sold
to Sohio, a subsidiary of British Petroleum, in October 1988. Lower left:
ARCO Cherry Point refinery, Fetndaie. Lower right: U.S. Oil refinery at
Tacoma,  Photos: Texaco, Mobil, ARCO, U.S. Oil!

Liquefied Natural Gas  LNG! plants. LNG plants provide
the one option for transporting natural gas to markets that cannot be served
by pipeline. By cooling and compressing natural gas to a liquid form, 600
cubic feet of natural gas tx'come one cubic foot of liquefied natural gas, a
clear, colorless liquid that consists mainly of methane. An LNG plant
receives gas by pipeline, conditions it to rcmove water and impurities, then
chills it through three progressive cooling systems until the natural gas is a
sub-cooled liquid at -25t!'F The LNG is transferred to heavily insulated
storage tanks, and eventually to cryogenic tankers for transport to the market
area  Figure 3,40!. The receiving market must have regassification facilities
to change the LNG back to thc usable gaseous state.



Offshore Oil and Gas Industry I 77

Figurc 3.39 Unocal Chemical Plant, Kenai, Alaska. The ammonia and urea
produced here is barged to Washington and Oregon, among other destinations
worldwide,  Photo: Unocal!

Figure 3,40 LNC Tanker. Liquefied natural gas  LNG! is loaded at the
Phillips Petroleum marine terminal in Kenai for export. to Japan.  Photo:
Phillips Petroleum!
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There are two basic hazards with LNG: �! it is a cryogenic gas
that causes great thermal stresses in materials exposed to it, and �! it is a
flammable liquid that readily vaporizes, creating a risk of explosion and fire.

An LNG plant is not likely if it is possible to get the natural gas
to market by pipeline. An LNG plant would be built only in situations
where all the following conditions exist;

~ The local supply of natural gas far outpaces the local market
need.

~ There Is a tleepwatei port.
~ Other transport methods are not available,
~ Enough land is available to support the LNG facility and provide

a buffer zone to insulate the p! ant from any nearby population.

Transshipment
The transportation system from producing offshore wells must

move immense qttantines of crude oil--over 10 million barrels a day are
transported front producing fields in the Urtited States to refineries. The
products of the processing then Inust be distributed to various markets. The
peurileum industry depcntls on economical and eOlcient transportation using
a system that incIudes pipelines, tankers, bai'ges�highway tank trucks, and
I atlroad lank cars, Tl'ie nwtle of tiansporung crude oil and petro1eum
products is selected based on �! the volume of liquid or gas to be

Figurc 3.41 Pipeline Burial Onshore. T~u ParaBM Pipelines were buried
five feet under the surface. from Point Conception to thc Gaviota Oil and Gas
Plant west of Santa Barbara.  Photo: Chevron USA!
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Figure 3.42 Pipelaying at Sea, The stinger guides the pipeline safely io the
seafloor while the lay barge moves by winching in on the forwartt anchor
tines  righi! and slacking off on afi lines  left!.  Source: Fundamentals of
Petroleum, 3rd edition, 1986. Petroleum Extension Service, University of
Texas, Austin.!

transported, �! the price of oil or gas, �! the distance the material is to be
transported and the character of the terrain, �! characteristics of the point of
origin and the destination, and �! the expected lifetime of the transportation
system and any possible expansion plans, During oil and natural gas
production, the modes of transportation that are feasible are pipeline or
tanker, though barges may be useful in some situations.

Plpelines. Pipelines are generally considered the most efficient,
economical, and safe method of transporting oil or gas, by both the public
and the industry  Figure 3.4 l!. The drawbacks of using pipelines are that
they limit transportation to fixed routes and destinations and they can be
very difficult to install in certain areas  Figure 3.42!. Pipelines of different
diameters are used extensively in oil and gas production and transportation,
Pipelines are always used to transport natural gas from the offshore
production site to shore.

Construction of oil pipelines and gas pipelines is similar, but
intermediate and terminal facilities differ, Gas pipelines have compressors
instead of pumps. Gas pipelines use pressure, control as a basis for
operation, while liquid pipelines work on the basis of controlling rate of
flow. Oil pipelines have just enough pumping stadons to keep the oil
moving efficiently, at a speed of three to five miles an hour, If the volume
of oil increases or mountainous terrain is encountered, additional pumping
stations can be added.

Pipehnes are generally constructed by welding together lengths of
steel pipe. Their diameter depends on their capacity and function. A trunk
line might be 24 inches; the Trans-Alaska Pipeline is 4 feet in diameter.
Other pipelines could be as small as 4 inches. Flow lines carry crude oil
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Pipeline Trenching Operation
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Figure 3.43 Pipeline Trenching fur Sital>ilily,!n<l Satety,  OI>I>os!<et A "claw" is
lowered From a bury hargc;!n<! p>si!:o! >Cd I~y <h; a! 4 ! Sfn!d:Ilc!! >e pipe, '>Vater un<! air are pumped
through the claw. Thc u a!cr fs lore;"I out sm.!!I lc!! oar!ca u h =I', lircssurc and velocity, catt>ng
into the sed>menu~. Tlic ese>ti! ug ai!! !As! I'c su>pc! f!! C<I scdifucrft and cliecharges the liquid slurry
through the a>rhl t tuhcs. Wh:!e! Iic!:! f'!' Sc !<i Ihe.:f! I'! 1! <!<h fhc scrlfnla!1! Slffks alongside the
p!pc!inc. As thc barge <h ags th ca!w Iorw or<i, thc pipchnc sc! dcs into! hc rica ucnch, which is
of!en !crt open, tu hc, hack-I>lie<I hy n:1>urai Iir<acss . A ncwc! huriu! <c huiquc, usu>g
polypropylcnc m:us, >s 'ie'u'g u;fr« !!1 "c<! <<Scc I-1!.'u!' > 1,.! .!  Al»',vc! P!c'ul'C<l [of '! sense of s<'.alc!s
thc raise<i claw at thc s!crn <>f li:Ill:.'I>'. i wl! i< li! �!s I c, t had at S:.> I>inc pass, Texas tn May I 9!IS,
 Photo: B. C>lena Lnllietter, ORAP>

froni producing wells to field storage tanks. Gathering lines connect these
tanks to trunk pipclines, which are the long distance carriers that usually
end at a processing or refining facility or a marine terminal.

Inspectors, input/output monitors, and pressure monitors can check
for leaks. Divers can monitor the integrity of subsea pipelines. The newest
systems can also be checked by passing a sophisticated computer probe  a
smart pig! through the pipeline. Warning alarm systems and both manual
and automatic safety valves also protect the linc should pressures drop below
or rise above predetermined levels. Often, there is a central control station
from which an operatorcan control pumps, regulators, valves, and
compressors along an entire pipeline system.

Marine pipeline design must account for bathymetry, bottom
conditions, currents, corrosion, and potential damage from other users of the
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Figure 3.44 Pipeline Burial at Pt. Arguello. An oil pipeline �4-inch
diameter! artd a gas pipeline �0-inch diameter! extend from Platform Hermosa
at Pt, Arguello, California, to the Gaviota plant west of Santa Barbara.
Throughout the 1000-foot surf zone and for 17 miles on land, the pipes are
buried. The portion under the surf xone involved slant drilling from ashore.
 Photo: Chevron USA!

sea floor, such as ships' anchors or trawlers. Cathodic and concrete coaungs
help protect against corrosion and anchor pipehnes, To help protect the
pipelines from high energy ocean conditions and to provide minitnum
interference for trawling and crab fishing, pipelines may be buried either by
trenching  usually in soft bottoms only! or by covering with gravel or other
material  Figure 3.43!. The high energy surf zone poses special problems
where the pipelines emetg~ that point pipelines may be buried or raised
on trestles  Figure 3.44!,

Subsea pipelines are installed either by lay barges in deep, open
water, or from a staging area on the coast. The lay barge method involves
welding the lengths of pipe on the barge and placing the continuously
welded length into the ocean by winching the barge forward f'rotn huge
anchors placed ahead of it When a staging area onshore is used, pipe
lengths are welded onshore and pulled offshore with tugs or by powerful
winches on a barge tnoored offshore. Though not inevitable, both methods
can leave bouom scars that can damage trawl fishing gear, New equipmeut
allows large diameter pipelines to be put. in deeper water. For exatnple,
sem isubmersible barges can lay 36-inch pipes in up to 1,000 feet of water,
and vessels using reel-type equipment can lay 12-inch pipe in 3,000 feet of
water  Figure 3,45!. The lay barge BAR 323 can hy pipe up to 56 inches
in diameter  Figure 3.46!.

Construction of onshore pipelines requires a staging area and a 200-
foot wide construction right of way for machinery. Building pipelines in
remote areas may require access or toad improvements as well.

To minimize impacts, several companies may commingle or batch
products into one industry pipeline for transporL

Tankers. Pipelines often end at marine terminals, where crude
oil is transferred to tankers or barges to continue its journey to refineries.
Refined products also may travel by tanker or barge to major distribution
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Figure 3.45 Pipelaying Reelship Apache, Built in 1979, the 403-foot
Apache has 12-knot speed and 18-foot draft with quarters for 123 men. The
four-point mooring system includes two 30,000-pound bow anchors and two
20,000-pound stern anchors. Pipe handling, welding, coating, and spooling
are accomplished at the spoolbase onshore, The flange dituneter of the
vertical reel is 82 feet, and its capacity is 2000 short tons. It can handle
from 50 miles of four-inch to almost 6 miles of 16-inch continuous steel
pipe. Apache is designed to lay 12-inch pipehnes in up to 3000 feet of
water.  Photo: Santa Fe Offshore Construction Co.!

Figure 3.46 Pipelay Barge. BAIf 323 is designed to lay pipe up to 56
inches in diameter,  Photo: Brown k Root!
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centers. Also, there are tankers for liquefied natural gas  LNG! and liquefied
petroleum gas  LPG!,

Many factors drive industry's decisions on transportation mode,
Transporting petroleum by tanker allows industry maximum flexibility�
options to send the crude oil or product to a totally different processing plant
or market, if desired, Also, the capital invested in tanks remains usable,
regardless of what fields are producing or facilities operating, while that in-
vested in a pipeline is lost, should a field no longer be profitable to prtxluce,
leaving a pipeline einpty, On the other hand, tankers are somewhat more
subject to certain variables: weather probleins may cause costly delivery
delays; operating expenses are more subject to economic variations; political
problems might threaten security on the open waters; marine traffic faces a
greater risk of accident or collision than pipelines do; chance of spillage in-
creases each time the transportation mode changes, for example from
terminal to tanker to terminal; and oil spills on the sea are potentially inore
damaging and romplicated to clean up.

Each day, inillions ofbarrels of crude oil and products are in transit
in tankers on the high seas. Most of the American tanker fleet operates in
coastal and intercoastal trade, carrying crude oil between producing areas and
refineries, In addition, since the United States currently imports over 40%
of its oil, tankers from the world fleet, flying the flags of many countries,
frequently call at U.S. ports.

Tankers are specialized merchant vessels with the hull designed to
carry liquid cargoes in compartments. They have equipment for onloading
and offloading, a ballast system to keep the ship stable, and safety systems
to monitor the compartments, Although some tankers are double-hulled,
providing additional security for the oil cargo in the event of vessel damage,
most tankers have a single hull  Figure 3,47!, Most of the coastal tanker
traffic is made up of mid-sized vessels �0,000 to &0,000 deadweight tons!
 Figure 3.48!. Superrarikers �00,000 to 500,000 deadweight tons! ply
certain long-distance hauls, but few ports can manage the massive vessels,
Small tankers may be used on rivers and lakes.

Presently there are vessel traNc systems to oversee marine traffic
in Houston, San Francisco, the Puget Sound area, and at Valdez, Alaska.
Compliance with vessel traffic systems is voluntary; there are no penalties
for noncompliance  in contrast to air traffic control systems!, Once outside
of harbor areas, there are no shiptung lanes or traffic regulations to which
tankers inust conform, except for the customary "Rules of the Road."
Voluntary towboat lanes off the coast near Grays Harbor have been
negotiatnl between lowboat operators and crab fishermen  shown in Chapter
5 as Figure 5.5!.

Barges. Crude oil can be stored and transferred to barges at the
field site. Barges frequently carry refined ~nets. Today's barges are
streamlined carriers that may be self-propelled, towed, or pushed by
tugboats, Barge operations, however, are normally limited to shallow water
areas with inild sea condilions, such as inland waterways along the Gulf
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Figure 3.47 Tanker Hull Types. Conventional tankers have a single hull,
but some oil tankers axe constructed with two complete steel hulls as a
safeguard against spillage if the outer hull is pierced. These double-skin
tankers are uncommon arid expettsive, Double bottom tattkers  not shown!
afford similar protection for the bottom but not the sides of such tankers.

Coast or the Columbia River between Vancouver, Washington and the Tri-
Cities, There are some large sea-going barges with capacities of up to
250,000 barrels. Along the Middle Atlantic Coast, barges receive ocean
tanker cargoes and catty them to inland storage centet3, refineries, and
pipeline and tank-truck terttunals.

Tank trucks and tank cars. Tank trucks and railroad cars
provide a role in the onshore end of the peuolet>m transportanon system,
particularly when voittmes for uansport are reduced, Tank trucks are the
major means of transporting oil products from plants to consumers,

New Technologies � New Product Development
The technological advancements of offshore oil and gas are

dramatically illustrated by the changes since the early offshore pmluction in
Summerland, California in the 1880s  Figure 3.49!, Advances promise Ihe
ability to find oil and gas more effectively, to produce in regions once
impossible, and to do it all with less interference or damage to ihe
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figure 3.48 Double Skin Tanker, CAevrort Oregon.  Photo: Chevron
Shipping!

Figure 3.49 Summerland Oil Field. Santa Barbara County, California, circa
1901-04. During the early offshore oil and gas development near
Summerland, wells were drilled from piers extending as far as 92,230 feet into
the ocean. Approximately 400 wells were drilled in this manner, with same
producing from as deep as 600 feet below sea level. Since then, this fieM has
been closed and the coastline restored.  Photo; California Historical Society!
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Figure 3.50 Bullwinkle Jacket, This platform jacket was towed from Corpus
Christi, Texas to the installation site in the Gulf of Mexico 150 miles
southwest of New Orleans. Two years of planning and design and three years
of construction were required to complete this 50,000-ton jacket. Instdiation
was completed in October 1988, and production is expected to occur in 1991.
 Photo: Shell Offshore!

environment. In its quest to produce profitably more oil and gas, industry
continues to innovate;

~ One example is the trend toward deep-water drilling. Both
exploration drilling and production are reaching greater depths.
In 1983, the deepest water depth that a well was drilled was
1,657 feet. In February of 1988, Shell drilled a well in 7,638
feet of water.

~ Subsea completions allow production on the sea floor, with the
wellheads below the water's surface. Lines then carry the
commodity to surface systetns fur separation, treatment, and
storage, A well off the coast of Brazil created a world water
depth record for subset complelion and for production when it
was completed in 1988 in 1,614 feet of water. Placid Oil Co.
anticipates setting a world water depth completion record of
2,243 feet in the Gulf of Mexico as this report is written.
Subsca completions bring more deepwater, marginal fields
within reach of development.
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~ Shell Offshore Inc. has recently installed the world's largest oil
platform jacket, Bullwinkle, in 1,350 feet of water in the Gulf of
Mexico about 150 miles soulhwest of New Orleans  Figure
3.50!, The platform stands 1,615 fcct from the sea floor  Figure
3.51!,

~ Another method of producing oil is to develop small fields using
an exploration rig and an OSSA T vessel, without ever installing a
permanent production structure, This technique may make
production econonucally feasible in situations that are not so
with a platform, because leasing an explotation rig costs far less
than building a steel-jacketed platform,

~ Unmanned production platforms are becomrng nlore common in
the Gulf of Mexico. In the North Sea, Amoco  UK! Exploration
Co. has decided a cost-effective solution to develop the small

SEARS TOWER
CHICAGO
1,454 FEET

WORLD'S TALLEST BLIILDIIBG

SHELL OFFSHORE INC.
RUI LWINKLE
1,515 F991

INSTAL ARATION 1999

SHELL OFFSHORE INC.
COGNAC
1,255 FEET

WORLD'5 DEEPFST WATER PLATFORM

Figurc 3,51 Bullwinklc, the World's Tallest Offshore Platform. Bullwinkle's
water depth breaks the previous wortd 1'ecord for this type of suuctuie held by
another Shell platform � Cognac � also located in the Gulf of Mexico, and it
is 161 feet taller than the Sears Tower, thc world's tallest building.  Source:
Shell Offshore!
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Figure 3.52 New Pipeline Burial Techtuque. Conventional methods for
burying undersea pipelines include digging a trench and letting natural
processes fill it in over time  see Figure 3,43! or covering the pipeline with
sandbags or rock, These methods may interfere with bottom trawl fisheries.
A new technique attempts to stabilize the bottom and pipeline more rapidly,
reduce conflicts with other ocean bottom users, and increase pipeline safety.
Polypropylene mats with meter-long, grass-like "fronds" are laid over the line
to trap sediments, which then build up and cover the line in more natural
contours.  Source: Seabed Scour Control Systems!

Arbroath field, 130 miles east ot Scotland, is to install a slim-
line, satellite platfortn. The unmanned drilling platform will tie
back to an existing integrated drilling and production platform,
making use of spate process capacity.

~ Minimal platforms, typically of lightweight tripods that rely on
the drive pipe/caisson for structural support, are gaining
popularity in 30-300 feet of water in calm-weather regions.
They make production feasible in certain fields that might not
otherwise be econotnical,

~ Sedco Forex is designing a "Development Drilling Semisub-
mersible" that can drill two wells as well as receive production
from as many as 40 completed wells simultaneously. A
simplified high-strength mooring system will allow the DDS to
drill in water depths up to 6,000 feet without dynamic
positioning. Under the right. conditions, this system could drill
its own relief well.

~ As production moves into deeper and deeper water, pipeline
installation must also move deeper. McDermott International
will install a 7.5-mile oil export pipeline from Shell's
Bullwinkle platform, in 1,353 feet of water, to an existing
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platform. The Gulf's first tension lcg platform, which Conoco
plans to install in 1,760 feet of water in the gulf during 1989, is
another deepwater pipeline challenge.

~ British-developed Scour Control, a mat of polypropylene fronds,
promises to reduce scouring" or erosion around undersea
structures like platform legs, and may protect subsea pipelines
while reducing interference with bottom fishing  Figure 3.52!.

~ Swcctcning of sour gas on offshore platfortns would eliminate
tlic risk to human health from potential leakage along a pipeline
route to an onshore separation and treaunent facility. UNOCAL
has a swcctcning unit on a platform off California.

~ Horizotital wells are becoming morc common. The first to be
drilled and tcstcd lrotn a scmisubmersiblc rig in the U.K. North
Sea was completed in 1988, Thc Sedco 700 did the work in 360
feet of water, and thc total lcngl.h of thc hole included a I 853-ft.
horizontal section. This cxtcndcd reach capability gives thc
industry improved appraisul of reservoirs, bct ter production from
a field, increased flexibility in the siting of platforms, fewer
wells and platforms, and morc environmental protection,

ENDNOTES

The Department of Interior refers to four classifications of OCS oil
and gas potential; �! Undiscovered economically recoverable resources,
which are resources, outside of known fields, estimated to exist in potential
commercial accumuhnions based on geologic., engineering, aud economic
inferences; �! Pleasured reserves. which are proved reserves in known fields;
�! indicated reserves, which are addiiional quauthies of hydrocarbons in
known reservoirs, believed to be economically recoverable using enhanced
recovery techniques; and �! inferred reserves, which are quasitities of oil and
gas in ksiown fields, which may be found by further drilling.

U.S. Department of Interior, Minerals Management Service.
Pacific Summarytlndext June l, J986 � July 3l, l987. Vienna, Virginia,
OCS Information Program, p.l l.

A highly readable account of life on a North Sea offshore oil
platform was written by A. Alvarez, "A Reporter at Large," and published in
the 27 January 1986 issue of The Yew Yorker, p. 34 and following.

Kennedy, John L, Fundamentals of Dri lling: Technology and
Economics. PennWell Publishing Co., Tulsa, OK, 1983, p. 167-169,



Case Study Scenarios

Upon learning that the offshore oil and gas industry might someday
operate in OCS waters off the Washingron coast, it is natura! to imagine
how things would look and become. To promote cohesive, consistent
visualizations by individual Committee members and provide a common
framework for analysis, two case scenarios werc dcvcIopcd for study;

Dry, Sweet Oas Company
Light, Sweet Oil Company

Case I
Case 2

Each case was subdivided by phases  omitting leasing and
shutdown!:

1. Dry, Sweet Gas Company:
Case I -A Exploration
Case 1-B Devc!optnent and Production

2, Light, Sweet Oil Company:
Case 2-A Exploration
Case 2-8 Development and Production

These cases were intended to trigger the imagination and stimulate
discussion among the ORAP Advisory Committee members. In content,
the scenarios were meant to bc reasonable for purposes of study. That is, in
general, they should be interesting and tcchnicaHy and economically feasible
but not the best- or worst-case options. The case scenarios are neither
forecasts nor projections and are deliberately not all-inclusive or site-
specific. Some assumptions and information were purposely omitted.

The test for whether thc sccrtarios are well-defined cases is this:
Did they elicit good. questions and therefore ttseful answers about
information gaps and research needs concerning potential offshore oil and
gas exploration, developmcm, and produeuon off Washington?

The scenarios are fir~t. presented as they werc accepted and used by
thc Advisory Committee, During thc course of the study, the
subcommittees discovered additional derail as they investigated their
respective subject areas. Rcftncmcnts emerged as the result of what the
subcommittees learned from their task-oriented meetings, readings, and trips,
Commiuce members' ideas of cmbcllishmcnts, changes, or implications for
Washington state arc discussed at thc cnd of this chapter.
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CASES 1A-B: DRY, SWEET GAS COMPANY

CASE 1A: EXPLORATION

The Dry, Sweet Gas Coinpany, which owns and operates one of
the four oil refineries in the northern Puget Sound region, is the successful
bidder in a lease sale on several contiguous tracts in federal waters located
more than 12 miles west of Grays Harbor, Washington.

DSG Co. first conducts "preliminary activities," and then submits
its Exploration Phn to MMS, describing the proposed offshore operations.
It plans to contract with a seismic surveying company for seismic
operations and with an offshore drilling company for a semisubmersible rig
to conduct the test drilling. The plan is accompanied by an oil spill
contingency plan and an environmental report  ER!, Support operations
will be conducted from within existing developed harbors.

Having operated in Washington for many years, DSG Co. is both
well known by elected officials and government enti ties and generally
understands state natural resource and environmentaI policies, regulations,
and procedures. This is the firsl. lease sale here since 1964, however, and
would be the first exploratory drilling off the state since 1967. It is diff~cult
to assess what the Governor's comments on the Exploration Plan wiII be
and whether the state will concur with DSG Co.'s coastal zone management
consistency certification.

Meanwhile, DSG Co. prepares to submit its Application for
Permit to Drill  APD!, exp4ining in detail its planned drilling program,
including the blowout-prevention system and the casing, cementing, and
drilling-mud programs.

There are concerns by some that the information in the plans is
inadequate for making a good decision about CZM consistency. In
particular, the county raises many questions, and Indian tribes ask for more
information. DSG Co. moves quickly to respond, and eventually the
Exploration Plan and APDs are approved, with permit conditions, by
MMS.

One year later, after drilling only three unsuccessful wells, DSG
Co, discovers natural gas below one of its leased tracts, The well is about
15 miles off the mouth of Grays Harbor in water depths of about 90 meters.

More seismic surveys follow. DSG Co, drills enough delineation
wells to determine the extent of the field within its adjacent lease tracts.
The gas is dry and sweet � it. contains no dissolved liquids and no hydrogen
sulfide gas,

CASE IB: DEVELOPMENT AND PRODUCTION

Proven, indicated, and inferred reserves appear sufficient io sustain
extraction for approximately 20 years at reasonable production rates for the
projected prices of gas during the lifetime of the field. The local gas utility
company serving the Aberdeen/Hoquiam area is willing to enter into a
conn.act to purchase some ol' the gas. Also, there is a chemical company
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that would like to build a fertilizer plant in southwestern Washington and
sell urea to the agriculture industry in eastern Washington and Oregon. This
company believes it can beat the price of fertilizers being shipped up the
Columbia River from California and Alaska, Finally, DSG Co. would like
to have this alternate source of supply for its northern Puget Sound refinery
in case Canadian natural gas becomes unavailable or too expensive in the
future.

Having completed its internal business planning, DSG Co. works
out its Development and Production Plan and submits it to MMS and
thereby to the State of Washington. Initially, one platform is planned, from
which 15 to 20 wells will be drilled. A pipeline  inside diameter greater
than 14 inches! will transship the dry, sweet natural gas more than 15
miles, where it will connect on land with a main transmission pipeline that
is owned by the gas utility company. Gas will be delivered to the fertilizer
company's nearby plant via a spur pipeline from the tr dnsmission line.
Ashore, there will be a marine terminal designed for tug and barge, supply
boat, and crew boat berthing and operations. A helicopter pad will be built
on site. There is sufficient yard space at the site to support most routine
operations during the production phase, but heavy-lift cianes will be needed
somewhere to handle some big equipment at certain times during both the
developinent and production phases.

DSG Co. is informed that a site-specific EIS will be required by
MMS because this is the first significant development proposed for this
leasing area. The State of Washington also requires an EIS, and there is
talk that perhaps the two processes should be combined to avoid unnecessary
duplication and inconsistent or untimely decisions. Moreover, coastal
Indian tribes say they will go to federal court to pievent any more
exploration, development, or production.

DSG Co. needs a better sense of the potential consequences of
these eventualities before taking a position and suppor0ng it within the
various levels of government and among special interest groups and the
general public.

Foremost is its concern about what information already exists and
what new information will have to be generated through future research in
order to obtain permission to produce the gas. DSG Co has a lot to learn
and do quickly,

CASES 2A-8: LIGHT, SWEET OIL COMPANY

CASE 2A: EXPLORATION

One day, Washington state receives from Minerals Management
Service  MMS! a copy of the Exploration Plan submitted by the Light,
S weet Oil Company. The plan requests approval to begin test drilling for
petroleum within several contiguous tracts in federal waters located more
than 12 miles west of Grays Harbor, Washington. LSO Co. successfully
bid on these tracts in a recent lease sale. Accompanying the plan are two
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other documents: the oil spill contingency plan and an environmental report
 ER!.

MMS has 30 days to approve or disapprove the plan, and the
Governor expects to submit written comments in time for MMS to consider
them in its technical and environmental evaluation. Also, if the state
objects to LSO Co.'s Coastal Zone Management consistency certification, it
will so notify MMS in less than three inonths.

LSO Co, has no refineries or gas processing plants in Washington
but is a major refiner in the greater San Francisco Bay and Los Angeles
areas. It transports refined products by tug and barge and product tankers
from California to Puget Sound, where it operates a marine terminal and
storage facilities. The state is familiar with LSO Co,'s operations,
performance record, and reputation.

The company plans to contract with a seismic surveying firm for
seismic operations and with an offshore drilling firm for a scmisubmersible
rig to conduct test drilling. While MMS, the state, and others review the
Exploration Plan, LSO prepares to submit its Applications for Per»nit to
Drill  APD!, explaining in detail its planned drilling program, including
blowout-prevention system and the casing, cementing, and drilling-mud
programs.

There are concerns by some that the information in the Exploration
Plan, oil spill contingency plan, and ER is inadequate for making a good
decision about CZM consistency. In particular, the county raises many
questions, and Indian tribes ask for more information. Eventually, the
Exploration Plan and APDs are approved, with permit conditions, by MMS.

One year later, after drilling only four unsuccessful wells, LSO Co,
discovers oil and gas below one of its leased tracts. The well is about 15
miles off the mouth of Grays Harbor, in water depths of about 90 meters.

More seismic surveys follow. LSO Co, drills enough delineation
wells to determine the extent of the field within its adjacent lease tracts.
The gas is wet  coinbined with dissolved liquids} but sweet  containing no
hydrogen sulfide gas!. The oil is light �9 API!, paraffinic, and sweet,

CASE 2-B; DEVELOPMENT AND PRODUCTION

Within 60 days, the Governor must sub»nit to MMS his comments
on the Development and Production plan subinitted by LSO Co. MMS
will consider the comments in its technical and environmental evaluation of
the plan, which is accompanied by an oil spill contingency plan and an
environmental report  ER!. The Governor may urge MMS to require an
EIS, since this is only the second OCS development proposed off
Washington and the first involving oil as well as natural gas.

Also, if the state objects to LSO Co.'s CZM consistency certifica-
tion, it wiII so notify MMS within three months.

According io the Development aiul Pi oductlou plan, one platform
is planned, from which 25 to 30 wells will be drilled, A crude oil pipeline
 inside diameter greater than 14 inches! and a gas pipeline  inside diameter
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less than 14 inches! will transship the sweet commodities more than 15
miles to an onshore tank farm and a separation and treatment facility. These
facilities will be co-located with a marine terminal designed for tanker, tug
and barge, supply boat, and crew boat berthing and operations. A helicopter
pad will be built on site, There is sufficient yard space at the site to support
most routine operations during the production phase, but heavy-lift cranes
will be needed somewhere to handle some big equipment at certain times
during both the development and production phases.

The state learns that the methane gas will be sold to the local gas
utility company serving the Aberdeen/Hoquiam area, which wants to expand
its market area throughout southwestern Washington. Liquefied petroleum
gas  principally, butane and propane! will be transshipped by refrigerated
tankers to various markets. Most of the crude oil will be loaded aboard
tankers bound for LSO Co.'s refineries in California. However, since LSO
Co, expects to make occasional sales to and exchanges with the four
companies which have refineries in northern Puget Sound, marine
shipments to Anacortes and Ferndale terminals are anticipated,

The state feels the amount of information is too sparse and the
level of uncertainty is too high. Under its own legal powers, the state
decides to require a site-specific EIS. There is talk that if MMS requires one
also, the two processes should be combined to avoid unnecessary duphcation
and inconsistent or untimely decisions. Moreover, fndian tribes say they
will go to federal court to prevent any more exploration, development, or
production.

The state needs a better sense of the potential consequences of these
eventualities. Additional information would help, and the sooner, the better,

EMBFLLISHMKNTS

As stated above, these cases are skeletal. Various einbellishments
can be made on this framework. An example, developed by one Committee
member for consideration by all, follows.

EXPLORATION, DEVELOPMENT, AND PRODUCTION SCHEDULES

First, life cycle runouts of both cases were made, assuming first
quarter 1988 prices throughout.

Cases 1A-B  Dry, Sweet Gas Co.!. DSG Co. drills three
wells to find and delineate the gas field  Figure 4.1!. Then the company
designs, builds, and installs one platform and runs a pipeline ashore, as
described in the case. Next, it drills 20 wells during a 4-year period. From
the platform, DSG Co, continuously drills 6 wells per year during years 7
through 10. Sixteen of these produce gas, and four are dry holes.

Figure 4.2 shows production starting in year 7, and as each new
producing well comes on-stream, production increases from 3 2 billion
cubic feet to 15.9 in the peak year 10. Thereafter, the field starts its period
of decline. Gas production ends after 25 years of production, which is 31
years after the lease sale. This does not mean there is no more gas in the
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Figure 4.3 Left, Typical Exploration and Development Schedule Following
Oil and Gas Discovery. Note consuuction "boom" period, if any, during
years 5-7 for the assumed conditions.  Source: H.F. Hazel, Chevron USA!

Figure 4.4 Right, Typical Oil and Gas Production Schedule. Note peak year
13 for the assumed conditions.  Source: H.F. Hazel, Chevron USA!

As Figure 4.4 indicates, production starLs in year 8 and peaks in
year 13, and declines thereafter through year 28, when the model says it
would no longer be economic  at 1988 prices! to continue production.
Again, the model assumes uniform decline, built-in pressure maintenance,
and primary recovery methods only. By the end, 100 million barrels of
crude oil and 200 billion cubic feet of associated gas would have been
produced, Production stops alter 21 years, which would occur 28 years after
the lease sale.

It would be comparatively simple for a balanced, interdisciplinary
group to build further on these cases for subsequent studies, This research
method of study is quite common and is in use in at, least two current
studies at the state and county level in California, studying offshore oil and
gas developments there,

In Washington, it has been suggested, for example, that fiscal im-
pacts could be investigated if the scenarios included asstunptions about,
capital investment, jobs, payroll, and procurement, With further
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embellishments, even more socio-economic  including cultural! impacts
couM be investigated.

Additional assumptions could be made about blowouts, fires,
spills, control and cleanup responses, and restarts for purposes of examining
accident causes and potential consequences, along with prevention and
mitigation techniques,

COMMENTARY

As the case studies were contemplated, several comments were re-
ported and discussed. First, the size and length of the pipelines are
significant in terms of the state energy facihty siting process. In Case 1-B,
the inside diameter of the gas pipeline is more than 14 inches, In Case, 2-B,
that of the crude oil pipeline is greater than 14 inches, while that of the gas
pipeline is less than 14 inches. This prompted discussion about the
threshold limits for jurisdiction of the Energy Facility Site Evaluation
Council  EFSEC!, which, for  a! crude or refined petroleum or liquid
product transmission pipelincs, is defined as:

larger than six inches inside dianieter between val ves for
the transmission of these products with a total length of at
least fifteen miles,

and for  b! natural gas, synthetic fuel gas, or liquefied petroleu~ gas
transmission pipelines, is stated as:

larger than fourteen inches minimum inside diameter be-
tween valves, for the transmission of these products, with
a total length of at least fifteen miles for the purposes of
delivering gas to a distribution facility, except an
interstate natural gas pipehne regulated by the United
States federal power commission,

It was noted that in both Case 1-B and 2-B, the total lengths of the
pipelines are more than 15 miles. While it was not anticipated that these
would be interstate, common-carrier pipelines, there was comment about a
potential case where thc platform might be off the Oregon side of the
Columbia River mouth but be connected by underwater and overland
pipeline to an onshore processing plant or marine terminaI in Washington-
or viue versa. Questions were raised about whether the EFSEC process
would apply regardless of whether the entire I S miles were within
Washington boundaries and jurisdiction; for example, if 10 miles of the
pipeline were within federal waters under MMS jurisdiction but six miles
werc inside the three-mile territorial sca and on Washington land, would
EFSEC apply?
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This line of commentary led to the broader consideration of whether
the EFSEC threshoId limits are appropriate to the offshore oil and gas
industry, since this industry apparently was not foremost in the minds of the
legislature at the time EFSEC was created. Do � or should � the current
definitions of "energy plant" and "associated facilities," for example, cover
oil and gas separation and treatment plants? And should any proposed
offshore platform in state waters, regardless of throughput or pipeline size
and length, come under the EFSEC process? Qr if thresholds are to be re-
tained, are there more appropriate parameters for triggering the EFSEC
process?

Second, Case 1-8 was found to be ideal in that the gas is
completely dry � an unlikely condition, especially over the life cycle of a
producing field. It is perhaps unreahstic to anticipate that a pipeline from
the offshore platform could hook up directly on land, with only an odorizing
unit added, to a main transmission pipebne that is owned by a gas utility
company. Some type of selxtration and treatment, either offshore or
onshore, is probable before the gas could be sold to such a company,

Third, in Case 2-B, there are two statements to the effect that if the
state objects to LSO Co.'s Coastal Zone Management consistency certifica-
tion, it will so notify MMS within 3 months. For clarification, this
notification is an interim step, and the state CZM agency actually has up to
6 months to act on the Exploration Plan's and the Development and
Production Plan's consistency certification.

Fourth, an obvious alternative to the onshore separation and treat-
ment plant in Case I-B would be an offshore storage and treatment plant
outside the 3-mile state waters. Among the possible reasons for such a
plant could be the desire to avoid onerous permit conditions that might be
imposed by local or state governments if the plant were to be located
onshore.

Fifth, the natural properties of the gas and crude oil, as identified in
the Exploration Phase, were recognized for their critical roIes in determining
the kinds of facilities, equipment, processes, operations, and impacts that
eventuaHy would result during the Development and Production phases,
Once identified, variables such as "sweet, sour, dry, wet, light, heavy,
paraffinic," and more are harbingers of the potential economic feasibility of
and the environmental impacts from producing the discovered oil and gas.
For example, if sour, then there are risks from the poisonous gas, hydrogen
sulfide, which must be managed both in facility design and operations; if
wet, then separation and treatment will produce by-products or wastes that
must be managed; if heavy, then most of the refined products are likely to
be asphaltic and more prone to transportation by truck than vessel, implying
a reduced level of risk of spillage from oil product tankers and barges; and if
highly paraffinic, heating might be necessary under certain cold conditions;
and so forth,

Sixth, the development of an ammonia/urea fertilizer plant in
Washington, as postulated in Case l-B, was considered unlikely.
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probably adequate and where it is probably inadequate or not applicable to
Washington, thus identifyinginformation gaps. Finally, Committee
members, acting as diverse, informed representatives of the people in the
state, identified what they, at this time, believe to be the information
priorities for Washington state, or the researr h needs, The research needs are
mentioned in this chapter, but are most directly addressed in Chapter 6.

This report uses five categories to assess this information:

~ Fnvirunment includes impacts on the environment or existing
resources � how they may affect or be affected by oil and gas
exploration, development, and production, Most topics in this
category concern natural systems.

~ Use Conflicts occur if petroleum activities enhance, interfere
with, or exclude other existing or potential activities in the same
area, The interference could ultimately have positive or negative
impacts, raising questions of space problems or incompatibility,
While use conflicts may involve environmental resources  such
as fish!, this category emphasizes human uses of those resources
 such as recreational or commercial fishing!.

~ Community Decision-Making  government! refers to the
impacts on and responses required of all organized groups,
ranging from local governments to Indian tribes to state
government. It includes questions on organi~wtion and
coordination that arise from siting, permitting, operating,
monitoring, and enforcing. Community decision-making
impacts are part of the socio-economic system.

~ Personal and Interpersonal intpacts include those that
affect individuals or that affect, relationships among individuals.
As such, economic impacts fall under this category as well as
under community dccisiori-making. Aesthetic changes and
changes in feelings, motivations, goodwill, or animosity among
people are among personal and interpersonal impacts. Personal
and interpersonal impacts belong, for the most part, in the socio-
economic system.

~ Safety aud Risk  actual and perceived! are considered
separately even though they interrelate with all four categories
above. Safety and risk are an integral part of both the natural and
socio-econonuc systems.
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Figure 5.1 On the Beach. Washington coast, where xnan is part of the
ecosystem.  Photo: Robert F. Goodwin, WSG!

None of these categories is tnutually exclusive. Certain subjects,
such as aesthetics, apply to more than one category. There are areas of
overlap among these categories, just as ther e is overlap between natural and
socio-economic systems.

To make these assessments, the QRAP Advisory Committee used
the hypothetical case scenarios described in Chapter 4 to exercise members'
imaginations and protrtpt investigative questions, Committee members also
gathered information l'rom olher regions of the country that have experienced
OCS activity, By considering hypothetical cases and studying real examples
of offshore exploration, development, and production, Committee members
identified information concerns relevant to post-lease phases of oil and gas
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development. The knowledge generated allowed the Committee to consider
implications for the pre-lease stage as well, and these are discussed at the end
of this chapter.

These examples and the concerns identified are roots to help in
decision making: they are not designed to convince the reader that offshore
oil and gas development should or should not occur,

POST-LEASE STAGE

The information demands, gaps, and re~rch needs of post-lease
offshore oil and gas development vary during the different phases of
development, so the Committee considered what information was needed
during the exploration, development, and production phase~ of offshore oil
and gas. The discussion of each category begins with a description of
pertinent aspects of existing systems. Committee insights follow,
including brief discussions about possible changes to the existing systems
and anticipated impacts � what is known or not ktiown � infor mation
demands and gaps,

EXPLORATION PHASE INFORMATION DEMANDS AND GAPS

Since offshore oil and gas explotation is a temporary phase, leading
only into possible development, tnost of its impacts are limited in time.
Because onshore activities are minimal during exploration, direct or primary
impacts, with the exception of oil spills, lie offshore.

Environment

Environment is a very broad category. Environmental systems
have been studied intensively over the years, yet much is unknown about
earth sciences, atmospheric sciences, oceanographic sciences, life sciences,
about natural cycles, and so forth. Even less is known about the
interdependence of these different subsystems. For example, that an
organism needs water, and how it geLs water, may well be understood.
Certain changes in ocean chatacteristics arc understood; others, such as El
Niilo events, are not Many questions remain utiaitswered. How much
change, of what kinds, can ocean water withstand bef'ore the quality begins
to affect adult fish, or fish eggs, or animal larvae?

Obviously, the more complicated the system dynamics, the less is
clearly understood, For example, consider how an El Nitlo event might
affect reproduction of or fond availability for the Dungeness crab, Then add
to the complexity: What would be the effect on ihe Dungeness crab food
supply if there is discharge of drilling fluids from exploratory wells during
an El Nilto?

Because the volume of information tequired to understand fully the
environment  or comparable systems! is iminense, only selected topics of
major importance are addressed here. Cotnmiuee members noted the
following areas where information is not sufficient to understand either the
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existing systems in Washington or the anticipated changes that might be
expected if exploration for offshore oil and gas occurs,

Fish and Wildlife. Most knowledge about the offshore fish
and wildlife resources of Washington centers on commercially harvested
species. The state of knowledge may consist of little more than pounds of
fish landed. The seasonal distxibutian and abundance of many species are
unknown, as are the feeding and breeding at@as, Often critical ecological
relationships for common species are nat understood,

In Washington, there are concerns that seismic testing will harm
fish or larval forms of other animals, such as crabs and razor clams.
Seismic testing may make fish scatter and ga "off the bite." Of particular
concern are questions of how such intei ruptians might affect migrating
salmonids, tribal allocations of salmanids, and catch per unit of effort
 CPUE!.

A number of studies currently underway may be relevant ta North-
west fish resources. These include a study of the effects of seismic air-gun
surveys on Dungeness crab eggs and larvae, with a follow-on study
proposed, A similar study on anchovies also has been done, Moreover,
MMS has funded work on the effects of air guns on the behavior of rock
fish and a follow-up study is being procured at this writing.

Although the impacts of exploratory drilling normally are fewer
and less significant than those of production drilling, there are still concerns
about the potential vulnerability of Washington's coastal fish and wildlife
resources to impact from oil spills and disposal of drilling muds and
cuttings.

Topics of interest relative to fish and wildlife resources include
identifying the offshore marine habitats and seasons that are critical for feed-
ing, breeding, and migration for fish, marine mammals, and birds, It is
equally important to identify the critical coastal habitats and seasons that
may be particularly vulnerable to oil spills. Such background information
is essential to anticipate impacts, devise mitigation methods, and monitor
activities. Monitoring must be able to accurately attribute impacts and
apportion impact funds,

Oceanography. Knawledge of wind, wave, current, and
upwelhng patterns will help identify the tiines that might be optimal for
exploratory drilling in order to minimize damage from potential oil spills,

Use Conflicts
The ocean holds immense resources that are currently used by

people in a variety af ways. The waters are used for shipping, for
commercial and recreational fishing, for aquaculture, for military and defense
purposes, far scientific research, and for recreation, from sightseeing to
boating to diving. Already there are conflicts among users: towboats and
steamships; sport fishing, commercial fishing, and tribal l'ishing compete
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Figurc 5.2 Vessel Traffic in Grays Harbor, In 1987, a total of 243
commercial vessels called at public and private terniinals in Grays Harbor � 36
were tankers and barges, carrying oil and lignin liquids  by-products of the
pulping process!, and 207 were logsiups in export trade with PacRim
countries and Turkey. Of the 207 logships, 153 �41o! had drafts greater than
30 feet. Many of the ships were. handled at the Port of Grays Harbor, shown
here,  Photo: Jones Photo Co., Aberdeen, Washington!

for the same space, the same resources, often at the same times. There is
some resolution, and basic problems of coexistence have been worked out
among current users. But there are still some problems, and seismic
exploration and offshore oil, as new, temporary users, would add to them,
Thus, offshore oil and gas would not be diving into a clear, calm pool � the
waters already are choppy, if not stormy. There are conflicts now, and
forces for change. Oil and gas simply cotnphcates an already complex
system.

Fishing. Perhaps the biggest space-use conflict a new offshore
oil and gas industry would encounter is with rite recreational and comn'tercial
fishing industries.

Based on Washington's early experience in the mid-1960s and on
California's and Alaska's recent experiences, real problems are likely to arise
immediately between exploration and fisheries, Memories are long, and
Washington fishermen's animosity to seismic operations has persisted, even
though it has been more than 20 years since drilling occurred off the
Washington coast, The relationship of the oil industry to commercial and
recreational fishing in Califorttiu should be studied for techniques of conflict
resolution and mitigation to aid in defusing conflicts.
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A variety of rem'eational and commercial fishing operations depend
on the resources of'f'the Washington coast.5 ln addition to the mobile
fishing activities  trolling, trawling, etc,! there are a number of fixed gear
fisheries  pot fisheries for Dungeness crab and sablefish, tribal set-net
fishing, long-line gear for sablefish, etc.}. Coastal bays and estuaries are
sites of major shellfish culture activities for the Pacific oyster as well as
hardshell clams. These fisheries support a major portion of the coastal
economy,

Seismic survey boats may inteif'ere with fishing boats and
equipment or impact target species, Operating seismic vesseLs tow
StreamerS abOut twO-miles 1Ong that impede malteuVerabiiity. Drift
fishermen and fishermen with set etluipment may compete with seismic
vessels for the use of fishing areas. Concerns remain that seismic surveys
or consequences of exploratory drilling, ranging from drilling discharges to
potential oil spills, may impact harvesNble fishery resources.

Studies currently underway inclutle work funded by the MMS to
summarize and, to the exlent possible, srandardize certain fisheries catch in-
formation  see Appendix F!, The intention is to computerize and map the
information for use in cnvironmetttal planning and assessment

Assessment of the current situation aud analysis of probable
impacts as well as development of protective meanies are all potential
topics lor study, including the possibility of setting seasons or windows"
for seismic. activity, when conflict with certairi fisheries could be minimized
or eliminated. More information is neAe4 about comntercial and
recreational fishing, fisheries conflict resolution, comliensation, socio-
economics of fishing conflicts, and effects of drilling discharges on eggs and
larvae,  A National Academy of Sciences study panel released a report on
the environmental impacts of drilling fluids in 1983.!

Community Decision-Making
The existing system of decision-making could be viewed as layers

of reasonably independent subsystems tepresenring each level of
government; federal, state, county, muniicipality, tribal authority, port
authority, and so f'orth. There are complex interrelationships within each
subsystem and between each subsystem, The existing decision-making
system has many details of authority, process, and communication worked
out, but just as significant are those areas where control is not well
determined.  Chapter 2 provide~ some examples.! Conflicts exist between
state and federal government, between states, bctwccn state and local
governments, and between Itxal governments, and between the goals of
different government programs within thc federal, state, or local level.

The Ilandbook for Geophysical Operators fvr Washington s
Onshore and Inland Marine Waters, 1986, produced by the Washington
Department of Ecology, describes regional comtnercia1 fishing gear and
methods.
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Indian tribes have unique rights, granted by treaty, that are just now being
exercised. Tribal fishing rights have been so carefully negotiated that any
perturbation could cause serious problems Offshore oil and gas
development should encotnage many groups to gather around the discussion
table,

Washington state and local governnient have not previously
addressed offshore oil and gas in Legislating, regulating, or public planning.
Thus many questions exist about how best to organize to identify and meet
the many anticipated needs: financial, social, economic, educational,
infrastructure, etc,

If a federal lease sale occurs as plaiined, a wide range of agendas
will exist among decision-makers. Currently, the counties along
Washington's coast are depressed financially, having suffered from long,
severe declines in logging and fisheries. They are especiaIIy interested in
jobs and in building their econoniies. Others ui the state proiriote tourism
or environmentai concerns. In the absence of well y! armed negotiations,
conflicts among interests appear inevitable.

Siting/Permitting/Operating/Monitoring/Enforcement.
From the begiimiiig of the exploration phase�state, local, and tribal
governments will need to deal with exploration plaiming and monitoi'ing,
then with development planning. To cope effectively, they must have
sufficient staffing and expertise to deal with alf the questions that arise,
Adequate staffing must include sufficient persoruicf, training, and budget.

Permitting issues loom large as plaiming begins for the
development phase. Decisions for permitting will set precedents for the 30
or more years of production, and must. take hito account the environmental,
socio-economic, and goverunientaf nee4s to coirie, as welf as monitoring and
enforcement capabilities. A first step in this princess will be evaluating the
adequacy of existing siting and permitting prtxesses at the stale and local
level,

Since the suongest role the state may have during the expIoration
phase is in ruling on whether Exploration Phtis and  Later! Development and
Production Plans are consistent with the state's Coastal 2one Management
Program, it is important that the Shoreline Master Programs of the four
coastal counties be updated to address offshore oil and gas exploration and
development. Currently they do not specifically addri".ss offshore oil and gas
and onshore facilities.

From the experience of other states, in order for permitting, siting,
and impact mitigation to be accomplished successfully� there must be an
organized joint effort that allows the state, ihe Local governments, affected
Indian tribes, residents, and public interest and special interest groups to
participate fairly in the federal process.

Other slates have found a need for a comprehc»sive ocean manage-
ment plan  Oregon! or a comprehensive energy plan, which can then provide
a framework for individual decisions on issues such as offshore oil and. gas.
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Decisions that are framed within the context of a comprehensive plan may
be easier to coordinate and enforce,

Jurisdiction. While the division of labor and authority between
the state, state agencies, local governments, and Indian tribes may not be
clearly established, authority issues make it essential that there be a
cooperative, joint process to reach major decisions on siting, permitting,
and impact mitigation. All groups must believe they contributed to the
decisions made and can support them. Jurisdictional issues are discussed
more thoroughly under "Development."

Socio-economics. Socio-economic monitoring, assessment,
and projection of potential impacts must begin soon after the lease sale so
that any impacts are identified and accurately attributed. State and local
agencies in Alaska and California emphasized the importance of requiring
the oil and gas industry to pay for its own impacts and services. While
socio-economic impacts of exploration are comparatively minor, the process
for monitoring unpacts and attributing funds must be operational as
exploration begins. Calibration and refinement of that monitoring systetn
would occur at future stages of the process.

Another concern during the exploration phase is maroging
speculation in an effort to prevent a boom/bust phenomenon. In addition to
a public education campaign, managing speculation, requires zoning and
ordinance planning as weH as infrastructure and capital improvement
planning to limit speculative growth. This is also a good time to begin
planning for the needs of the development phase, when construction
activities and manpower are at a peak, Local communities can plan how to
meet the needs for schooLs, housing, and emergency tnanagement during the
peak time and the drop in employment when production begins,

Per sonal and Interpersonal
Personal and interpersonal issues foim what could be called mini-

systems in dealing with offshore oil and gas development. Although not
easily defined, personal reactions and value judgements will drive the
decision-making and may hold great responsibility for outcomes, Auitudes
and reactions are in a large part based on past experience, memories, general
outlook, and a sense of personal and economic well-heing. Is personal
income going up or down? Is life easier or harder? Can reasons be
identified for changes  either real or perceived!? How will current
evaluations aff'ect future decisions?

Offshore oil and gas, as a new industry in Washington, would find
that it faces a variety of reactions, from friendliness and hope to animosity
and fear. These personal reactions will not be isolate; they will carry over
into other systetns in the state, changing existing alliances and adversarial
relationships and ranging from animosity to eager supporL

Offshore oil and gas could force a beuer understanding of aestheues,
which will bc a key issue.
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Safety and Risk
Decisions about safe ty and risk will have consequences for all

environmental, community decision-making, and personal and interpersonal
systems.

Risk assessment is a quantitative determination of the risk from a
specific activity or event  or set of activities}. It is calculated from the
event's likelihood  probability! and the magnitude of the expected impact.
Risk assessmcnt is a scienlific means of comparatively evaluating proposed
changes in technology and the environment.

However, risk assessment does not always adequately describe how
risky an evenl. or activity appears to be to the public. The difference
between public perceptions of risk and the scientific assessment of risk
grows particularly large when dealing with events that have a low
probabilil.y of occurring but a big consequence or effect if they do occur.
This combination of Iow-probability, high-consequence risk is fairly
common in high-technology issues.

Consequently, several new disciplines are evolving in the study of
risk: risk perception, communir ation, and management. The study of risk
perception is increasingly recognized to be itnportant, because how people
perceive a risk affects not only how they feel or what they do, but how they
spend their money. The study of risk communication examines the
"bridge" between risk asscssmcnt and risk perception � how can information
on risk be meaningfully conveyed'? The study of risk management includes
ways to prevent, rcducc, or manage risks and perceived risks, For example,
since people generally believe that events they control are less risky than
those they do not, one technique for managing perceived risk is to give
people greater control. Allowing local citizens to participate in the process
and in the decisions made will increase their sense of control over the indus-
try, thus decreasing their fear or perceived risk of developmenL

This report addresses risk assessment separately from risk
perception, communication, and management.

Washington state probably is reasonably weII prepared to manage
safety and risks for most of the disasters or emergencies it cutTcntly faces.
Since lhc state has never dealt with offshore oil and gas development, the
state docs not have systems that specifically auend to that issue. The state
does have four oil refineries, each with a marine terminal, so oil
transportation and processing risks are not new  Figure 5.3!. Washington
can also use other technological issues it has faced  for example, fixed
nuclear facilities! as models of how  or how not! to deal with safety and
risk.

As an example, in the cranberry cnsis of 1959, the threat of
contaminatiort caused Thanksgiving sales of cranberries to crash, nearly
crippling the cranberry industry.
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Natural Gas Pipelines in Washington State

Oil Pipelines in Washington State
Figure 5,3 Natural Gas and Oil Pipelines m Washington. The state is a non-
producer of petroleum.
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Management of rid> and technology is in every case a challenge,
Managing risks of offshore oil and gas presents particular challenges because
of the unequal distribution of risks and benefits, The risks of offshore
development fall primarily on the people in nearby communities, while the
benefits accrue to the nation as a whole and to the investors. In risk
analysis and impact assessment, these equity issues are proving to be a
crucial feature of socio-economic analysis and mitigation.

Cleanup technology is effective only in comparatively cahn seas.
Thus, the rough seas off Washington's coast are a cause for concern. The
use of dispersants also needs further study to detertuine their safety and
effectiveness.  The National Academy of Sciences has nearly completed a
review of dispersant usage on the sea.!

The developer is as interested as the state and federal governments
in developing sound information on geologicai stability and potential
environmental risk. Topics of interest include faults, seismic activities, and
other geohazards and water current and wealher extremes that may affect
exploration and safety.

Risk Assessment. What are the factors that either increase or
decrease the risk of accidents and the severity of effects? 'Were is some risk
of a disaster during the drilling of an exploratory well, although the number
of wells drilled during exploration is much less than during development, so
the risk is somewhat lower. During exploratoty drilling, however, less has
been identified about the geology of an area and possible geohazards, so that
there are many unknowns. In spite of the unknowns, "...industry's safety
record is best for f'rontier area drilling," perhaps because "more precautions
are apparently taken in explomtory wells and deep-water wells,"7 At this
time there have been no spills from exploratoxy operations in the United
States.

Potential emergencies include natural disasters, fires, industrial
accidents, blowouts and explosions, with consequent ftres and oil spills, if
oil were present,

Risk Perception/Communication/Management. It is
important to learn more about risk perception, communication, and man-
agement, because risk assessment has been totaHy inadequate in helping the
public deal with the kind of low-probability, high-consequence Asks that
offshore oil and gas devekipmenl presents,

During the exploration phase, Washington needs to gather specific
informal ion so that it cari reduce, manage, and mitigate the risks that exist
with the offshore induslry. Il is important to look beyond the risks of
exploration, to try to make the right safety choices in the beginning.

Kennedy, John L., Fundamentals of Drilling � J'ergology and
Fconorni cs, Tulsa, Oklahoma; PennWetl Publishing Co., 1983, p.155.
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Other states advised that the decision processes surrounding risk
management are diNcult, yet a clear response process must be determined
before, rather than during, an emergency.

DEVELOPMENT PHASE INFORMATION DEMANDS AND GAPS

Several new information concerns appear during development, a
busy drilling and construction period,

Fnvironment
Fish and Wildlife. Many of the fish and wildlife resources of

the Washington coast are potentially vulnerable to changes in the natural
system, Even though the industry will attempt to cause minimum
environmental interl'erence, particularly vuhterable animals could be affected
by the effluents of drilling  disposal of drilling muds and cuttings and
produced water!, by oil spills, and by the decisions made in selecting
locations for onshore and transshipment paci1ities. Adequate information is
essential for the state to mitigate and monitor impacts effectively  Figure
5.4!.

As explained under the Exploration section, little is known about
the offshore fish and wildlife resources of Washington beyond the
commercially harvested species, The overall lack of critical information is
even more significant for offshore birds. Year-round, seasonal observations
of offshore birds have not been made and life history inforntation is minimal
at best, often based only on casual observations. A wide variety of birds
feed in or migrate through the Washington offshore area and rrtore are

Ftgurc 5,4 Oil productiort at thc Swanson ktver Field irt thc Kcrtat IVattonal
W11dlifc Rcfttgc.  Photos Kcttai Natiortal %'ildlifc Rcfttge!
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dependent on the coastal estuaries. Some oft'shore species are known to
concentrate in large numbers at specilic locations such as submarine
canyons, oceanic fronts, and convergence zones, The potential for impact in
these areas of high concentrations is obviously it>creased.

Sea otters are one of the few marine mammals currently subject to
research. The information being collected on sea otter food habits is
supplying some of the only intertidal and shallow subtidal invertebrate data
on the north Washington coast.

Because fish, marine mammals, and birds do not live in isolation,
much of the information needed is about their cnvironmcnt � information
about marine systems. Topics of interest include offshore marine habitats
and seasons for feeding, breeding, and migrating for particular fish,
mammals, and birds. The locauons  criticaI habitat'! and times that are
sensitive for marine animals and plants need to be identified, For example,
arc there seasons when the estuaries are particularly vulnerable?

Since some oil spills, whether small or large, are a certainty, there
is a. need to understand environmental pathways of spills and the nature of
effects on critical habitat and recreational atlas that. oil spills might reach.
In addition, spilled oil that gets on sea otter fur or seabird feathers affects the
animals' insulation and buoyancy, causing almost certain death. Thus,
means arc needed to reduce exposure of these species to oil spills,

Marine Systems. There are a variety of potential effects on
marine systems from the offshore oil and gas development and production.
The state of knowledge about the lower marine plants and animals is
generally much less than about the commercially and recreationally
important fish and wildlife, However, these resources � plankton, benthic
communities, and sub- and inter-tidal communities � support the species
commonly harvested.

Water Quality. There is a great deal of information available
concerning the effects of oil and gas development on water quality. This
issue has been the subject of a multitude of studies at existing oil and gas
facilities in a variety of settings. Within Washington, the nccd is for
information which will provide linkages between the large body of existing
knowledge and Washington state resources and offshore conditions, During
well drilling, Ihe needs include concerns about drilling muds and production
water discharges. During developinent and later production, needs include
information on oil and diesel spills, blowouts�seepage and leakage, cleanup
and dispersants, and the impacts of support activities.

Other needs have to do with the ecology of the surface layer of
marine waters, also called the microlayer.

Air Quality. There is a general fund of knowledge about air
quality changes caused by various aspects of oil and gas development and
production, The primary need is for dcvclopinent of Washington coastal
data to relate to thc existing information. For example, thcrc may bc sites
where local air basins make potential air quality impacts a morc serious
problem than at other sites.
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The presence of the Olympic National Park along much of the
Washington coast presents unique considerations in assessing impacts,
planning for development, siting facilities, and determining appropriate
mitigative measures, The national park is designated a Class I area for air
quality, requiring stringent controls to ensure that the area's air quality is not
degraded. Issues such as potential acidification of coastal lakes inay becoine
important and require, site specific inforination. While impacts of shipping
and burning gas discharges will be iinportant offshore air quality issues,
inany of the critical air quality issues will center around onshore processing
facilities,

Oceanography. Oceanographic information is of great value in
relationship to the enviromnent and safety. Sea conditions will affect the
stability of offshore oil rigs and producuon platforms; knowledge is critical
to prevent disasters.

Wind, wave, tide, and current patterns largely deterinine the spread
of spilled oil, though properties of the oil also are relevant. The knowledge
of anticipated routes and destinations of oil spills from transshipment
accidents could contribute to routing decisions as well as to prevention or
mitigation of problems.

Offshore oceanographic features are of biological importance as
well. Frontal and convergence zones  where two dissimilar oceanographic
currents are brought together! produce localized heavy concentrations of
plankton, fishes, and birds, important ecologically as well as to individual
species.

The amount and quality of information available within the
Washington/Oregon offshore lease area is variable. However, in general,
there Ls a lack of information on the nearshore area, on cross-shelf transport
mechanisms, on the near-surface Layer, and about oceanographic
frontal/convergence zones. Studies of value might relate to winds, waves,
currents, upwelling, and frontal/convergence zones.

Geohazards. There are federal regu4tions relating to geological
stability and potential environmental risk. Both states and developers want
a projects safe from geological hazards. Information needed includes
geohazard surveys for seismic activity and faults.

Use Conflicts
Fisheries. Fisheries support a major pordon of the coastal

economy. The potential impacts of oil and gas development and production
vary with the fishery and the industry faciliuies and activities. Construction
of drilling and production facilities or support vessels on the fishing grounds
can impede fishing activities. In addition, od, toxic materials, and drilling
discharges can affect the fish. Because of the number of wells involved,
drilling impacts are potentiaIIy greater during development than during
exploration.

Studies currently underway include work funded by the MMS to
summarize and, to the extent possible, standardize fisheries catch
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information. The intention is to computerize the information for use in
environmental planning and assessment.

The opening weeks of Dungeness crab season provide an example
of potential physical interference. Crab fishermen deploy approxunately
45,000 crab pots off the coast, If the buoy lines on the crab pots become
entangled in passing vessels, the buoys may be severed or the pots moved.
The result will be loss of gear and resources. The lost gear will continue to
"fish," entrapping crab which die, unharvested, in the Lost pots. Currently,
crab fishermen have negotiated seasonal areas and lanes with towboat
operators  Figure 5,5!,

Potential topics for study include assessing the current fisheries'
situation and analyzing probable impacts as well as developing protective
measures, Studies should encompass commercial and recreational fishing,

Figure 5.5 Conflict Avoidance; Tugs, Tows and Fishing Boats. To avoid
conflicts with commercial crabbing operations, togs and barges travel outside
the indicated areas during the crab fishing season. The areas are negotiated
annually and participation in the system is votuiuary.
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fisheries conflict resolution and compensation, socio-economics of fishing
conflicls, and the effects of oil industry development on eggs and larvae,

Navigation. There are a variety of navigation-related issues in
the offshore area. Navigation issues can be a source of use conflicts in that
the well-drilling equipment and construction of production equipment,
together with the service vessel traffic they generate, will interfere with
other vessel traffic, There will be a considerable amount of support vessel
traffic to and from existing ports during the development and production
phases. There may also be a shortage of space in ports. Oil and gas
development may conflict with some military uses of the coast as well.

It is difficult to predict the specific impacts of platforms, support
vessels, and oil tankers on vessel traffic until the locations of development
are known. Ultimately, information on navigation issues should funnel
into siting decisions for onshore facilities.

Navigation topics for consideration include channel mapping,
possible designation of traffic lanes, tanker routes and waiting areas, safety
considerations such as radar reflectors and automatic alarms, vessel traffic
control, and use-conflict mitigation,

Tourism and Recreation. There are recreational values that
may conflict with oil and gas uses of the same area, while at the same time
there may bc benefits arising from the physical/biological effects of the
produc tie n,",.',"! fot 0-.s.

Figure 5.6 Birds Along the Coast. Shovcbirds, waterfowl and seabirds arc
important users of the Washington coast and offshore waters. More than two
million shorebirds feed in. the estuaries during their spring northward
migration along the Pacific Hyway. Fstuaties also are wintering areas for
more than 100,000 waterfowl Summer breeding along the northern coast
occupies almost 250,000 seabirds of 16 species, During fall, seabirds feeding
along the coast and shelf probably number tnore than one million.  Photo:
Carolyn Pendle, ORAPl
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It would be worthwhile to identify the non-consumptive
recreational uses of the offshore area, such as photography, whale watching,
bird watching, and smaIl boat uses, as well as the consumptive recreational
uses, such as fishing and digging clams  Figure 5,6!. All such activities
draw people to the Washington coast. What is the economic value of
tourism and recreation compared with competing uses?  MMS is funding
the National Park Service to do a study of potential impacts to tourisin and
recreation.!

In addidon, the potential for beneficial effects, such as platforms
becoming artificial reefs, should be examined.

Science/Research. Although scientific research is usually
associated with some other activity  fisheries, defense, oil development,
etc.!, so much research is in progress along the coast that scientific research
itself counts as a conflicting use, Whether hy space conflicts with
platforms or by particulate discharges into the sea, oil and gas development
can interfere with research. At the same time, however, a new petroleum
industry could generate a multitude of new resmch opportunities.

Other prospective uses of thc ocean resources  perhaps a different
fishery, military, recreational, or research usc! should be considered and pro-
tected by safeguarding the resources thai, sustain those activities.

Community Decision-Making
Siting/Permitting, During the development phase, there are a

great number of potential issues relating to siiing facilities for treating and
processing oil and gas, Dcpcnding on jurisdiction at the specific site, these
decisions are made by various relevant levels of government: cities,
counties, state, Indian tribes, air pollution ciinirol districts, citizens, and
others. The most durable decisions will be developed by joint efforts, so
that all affected parties contribute to and accept ihe decisions  Figure 5.7!.
The facilitics involved may include separation and treatment plants, marine
terminals, pipelincs, petroleum processing plants, and support services.

The locations of facilities require major decisions and many
compromises, Who or what decides among competing uses of potential
facility locations' ?

Planning for industry facilities should allow for industry growth in
terms of future facility requirements and must take into account the power or
cncrgy requirements of the operating facility. It may be possible to
coordinate deliberations on siding requests, inclutling considering generic
studies for similar facilities.

One major concern in determining sites is the environmental consequence.
What wastes  air, liquid, solid! will the facility produce? Will the facility
meet all regulations, without exception? Is the facility near environ-
menially sensitive areas, like estuaries, which are vulnerable l.o major im-
pacts'? What. measures are available to assign liability for accidents? Should
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Figure 5.7 Artificial Islands off Urban Shore, The City of Long Beach,
California owns four artificial islands inside Long Beach Harbor and the oil
fields beneath them. They are leased to THUMS I'I"exaco, Humble  now
Exxon!, Union, Mobil, and Shell] which had produced 613 million barrels
through July 1985. Ultimate production is pro!ected at about one billion
barrels. The 178-foot derricks are mounted on rail tracks, and about 1,140
wells  some six feet apart at the surface! have been directionally drilled
beneath the four islands. Constructed in 1965-66 of rocks and sandfill, the
islands are in water depths of 25 to 40 feet and rise to elevations of about 15
feet above mean low water within about 1,500 feet of the shore, The derricks
have been sound-proofed and are. somethnes mistaken for aparunent towers.
 Photo: Shell Western Ek,p!

the state have a standard cleanup policy that specifies under what conditions
spills should be treated with dispcrsants, or contained, or left to nature?
Would such a policy affect the state's liabilitv?

Some, if not all, processing could bc handled through offshore
shipboard facilities. If offshore facilities are used, the petroleum must be
"lightered" or transferred from one vessel. to another for transportation away
I'rom the weII site. If the ol'I'shore facilities are located beyond the three-mile
limit of state waters, Washington state limits and controls on air and water
quality will not apply, nor will state tax regulations.

The location of various types of, support and processing facilities in
the offshore/onshore area could be examined at the conceptual and policy
level as well as at the site-specific level. As an example of the tnany
questions that must be considered, does Washington generally prefer to
transship oil by pipeline, tanker, or barge? Then, for a specific platform,
what alternative methods of transportation are the safest? cause thc least
environmental disruption? cause the least aesthetic disruption'? For a
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pipeline, what route is safest? causes the least political dissention? What
information is most important for making siung decisions? Which
technique of laying pipelines is most acceptable? Where should the
pipelines come ashore? What dimensions of pipeline should the state
regulate? How wiII the state process permits? How will the tribes,
counties, etc., participate?

The development phase, a period of heavy construction and
activity, has the greatest impact on local communities. Typically, that is
the only time when there may be significant local hiring. Communities
must also build their infrastructure and meet the needs of the workers,
Housing, schools, and services such as medical facilities must be avadable.
Meeting these needs without over-building or over-develapmg is a challenge
for local communities, because the number of local people employed will
decrease substanlially when the production phase begins.

Jurisdiction. Jurisdictional issues could complicate many deci-
sions regarding offshore oil and gas � questions about federal versus state
roles, or state versus county roles, or county versus city roles are possible.
Some jurisdictional questions arise when appropriate authority has nat been
determined; other issues evolve when authority is not exercised.

One of the most complex jurisdictional issues will be the roles of
the Indian tribes. The tribal fishing rights in Washington state differ from
conditions in most, if not all, of the other outer cantinental shelf  OCS! oil
and gas leasing areas. Northwest tribes have treaty rights to half the
harvestable salmon and steelhead. In addition, the tribes have the right to
ather species historically harvested, even though such harvesting may be
limited today. The tribes take their catch in "usual and accustomed places,"
which makes the tribal harvest less flexible and mobile than some non-tribal
fisheries. Legal interpretations of the treaties give the abes influence over
environmental matters which affect tts:aty resources. Tribal rights have a
patential effect on more than just the development and productian phase of
the offshore oil and gas indusu y. These, issues pervade all aspects of oil and
gas development. The unique status of Washington tribes has led MMS to
fund a study examining this issue,

In addition, there are jurisdictional issues involving states' rights
during OCS oil and gas development, Disagreements over state versus
federal authority could emerge over "consistency determination" for OCS
activities under the Coastal Zane Matiagement Act  see Chapter 2!. Other
state/federal j wisdiction questions inight appar about tanker routing or
vessel traffic control. In fact, the question af appropriate balance between
state and nalional interest deserves thorough examination,

Jurisdictional questions arise at all levels of government, Which
state agency should regulate oil spill clew> up? regulate emergency response
in state waters? issue pertnits? One key to the state's successfully
managing a new offshore oil and gas mdusuy will be the degree to which it
can org u>u.e itself and balance competing interests, Government must
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resolve its own conflicts between levels of government and/or industry, and
enswe equity between various levels of govemrnent.

These are the types of decisions made each day by the legislative,
executive, and judicial branches of government: Who is responsible to do
what? Yet to work out new systems for an activity new to the state,
involving a unique set of public and private entities, will require
information for the decision makers. What are the activities involved, the
impacts, the precedents, and the possible processes?

The advice from Alaska and California is to begin discussions with
all involved parties from the very beginning, working together, creating a
joint effort to reach decisions.

Operating/Monitoring/Enforcement. The ability of any
regulatory agency to achieve environmental or public benefit is dependent on
the adequacy of the restrictions applied to an operating project and on the
agency's ability to enforce the permit conditions and stipulations applied.
Monitoring and enforcement are critical activities. Deterinining the
appropriate regulations, permit conditions and stipulations for an industry in
a new area requires preplanning. Once these conditions are developed, the
enforcement depends on adequate staffing within the agency  numbers of
personnel, training, and budget constraints!, as well as on self-regulation,
compliance, and policing,

In non-frontier areas  places with oil and gas production!, the rev-
enues which accrue to the state from oil and gas lease sales and production
are used to fund planning activities as well as monitoring and enforceinent
efforts. In frontier areas, funding for planning and permit enforcement,
necessary at both the state and local levels, is more problematic.

Potential areas to consider include bonding requirements, the
monitoring capabilities of coinpanies, and the capabilities of state and local
governments to monitor stipulations. For example, should the oil and gas
industry, the new component in the system, provide adequate funds to
support environmental and socio-economic monitoring, so that extra
burdens do not fall on the local areas at risk? What emergency response
measures are necessary? Should there be a coordinated emergency response
approach among private and public groups? What is the government
responsibility for emergency response? What is the government liability?

Socio-economics. Socio-econoinic monitoring must continue
throughout development and production in order to identify and attribute
impacts.  The profile socio-econoinic study of the coastal counties that
MMS is currently funding is a preliminary step and does not meet this
need.! The results of monitoring drives the allocation of impact funds and
helps in the disbursement of federal-stare revenue sharing. As development
activity increases, impacts will also increase, and conflicts are likely to
increase. Thus, an effective process of conflict resolution becomes more and
more important.

There may bc several economic benefits to a community from oil
and gas development, Transshipment is one area where benefits may be
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identified. During development, there will be noticeable local service and
employment needs as the transshipment. facility is installed, When
operations begin, some local service needs will continue.

Personal and Interpersonal
There are aesthetic values to the Washington coast as well as re-

sources there. The pristine wilderness of the Washington coast is highly
valued by the people of the state. Transformation of the coast to an
industrial zone supporting oil and gas development would raise serious
concerns,

The evaluation and management of aesthetic issues is largely
ignored in present environmental processes. To fully account for these
impacts and develop appropriate tnitigation stntegies will require new social
research methodologies,

Safety and Risk
Safety. Safety issues grow even more important during develop-

rnent because the amount of offshore activity is greater. Consequently, the
risk is greater. Transshipment safety, public health, and environmental
safety will all require attention.

Risk Assessment. Risk assessment can apply to a host of
topics during the development phase. Oil spill risk and matters involving
human safety are two. Issues relating to health and human safety may be of
special concern to local residents during the planning for development and
production.

Potential risk assessment topics include oil spills  including
Washington and Oregon sea conditions and geohazards in the analysis!, spill
sizes less than 1,000 barrels  the minimum considered in an EIS!, or
calculations for oil development greater than federal EIS projectjons, Risk
analysis is also needed for other types of risk, such as blowouts, fire,
explosion, toxic fumes, and ramrnings and collisions at sea, or for
operational risks of transshipment activities. In addition to examining risk
of acute, accidental impacts, analysis of risks from chronic, low-level
exposures or changes is important.

Risk Perception/Management/Communication. At this
stage, Washington needs to continue to work to prevent, reduce, manage,
and mitigate the risks that exist from the offshore industry.

PRODUCTION PHASE INFORMATION DEMANDS AND GAPS

A few additional inforination concerns emerge during production, as
all the facilities begin operauons.

Environment
Fish and Wildlife, During the production phase, in addition to

being vulnerable to impacts from oil spills and drilling discharges, the fish
and wildlife resources of the Washington coast could be affected by releases
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from various types of processing facilities. This, again, reinforces the need
for information on marine systems, offshore and nearshore marine habitats,
and seasons for feeding, breeding, and migration for fish, marine mammals,
and birds  Figure 5.8!.

Water quality. Throughout the production phase, issues such
as potential acidification of coastal lakes may become important and require
site specific information, Many of the air quality issues will center around
onshore processing facilities. During both development and production,
needs include information on oil and diesel spills, blowouts, seepage and
leakage, and state and federal laws atTecting water quality and discharges,
Other information needs have to do with the tnicrolayer ecology, oil cleanup
response capabilities, dispersants, and impacts of support activities.

Air quality. Air quality issues will continue to require
monitoring of offshore production platforms, onshore facilities, shipping
impacts on air quality, potential acidification of coastal lakes, mitigation
banking, as well as state and federal air quality laws.

Use Conflicts
Fishing. During production, throughout. the life of the field, use

conflict with various fisheries will continue. The presence of production
facilities or support vessels on the fishing grounds may directly interfere

Figure 5.8 Harbor Seals. Harbor seals are among about 30 marine mammals
that inhabit or visit Washington coastal waters, For the state as a whole, the
total population of harbor seals probably exceeds l8,000,  Photo; Carolyn
Pendle, ORAP!
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with fishing activities. In addition, impact on target species due to oil,
toxic materials, and discharges can affect the fishery. Aquaculture inay bc
particularly vulnerable if there are discharges near Willapa Bay or Grays
Harbor,

What is the Iong-term picture? What will be the long range impact
on any species after perhaps 30 years of petroleum production?

While platforms may confiict with fishing and other uses, they
may also provide certain benefits. It is possible that platforms could help
the state develop other recreational and commercial fishing activities, such
as harvesting shellfish from the jacket or taking advantage of the artificial
reef, which may at tract certain species of fish, for sporLsfishing.

Topics to investigate would include the extent to which platforms
could be useful for shellfish harvesting or for sporLsfishiing in the
North west.

Community Decision-Making
Operating/Monitoring/Enforcentent. Monitoring and en-

forcement of discharges and releases ftoin separation aud treatment facilities
and of processing facilities will continue to be a responsibility for govern-
ments throughout the production phase. Is there adequate funding and
staffing to monitor facilities and transshipment operations? Are the initial
standards that were agreed to still adequate? inadequate? too restrictive? Is
there a method � or should there be a method � for reopening agreements?

In addition to dealing with the traffic demands of the supply boats,
during the production phase there may be increased vessel traffic due to
transshipment of the oil or gas  unless everything is piped!.

Water quality and air quality will require continual monitoring and
assessment, Are federal, state, and local water and air quality laws adequate?
Water quality concerns will include short- and long-term monitoring as well
as applicant and subcontractor liability, Decisions inust be made on oil
spills, capabilities and proccdtm."s for cleanup response, and use of
dispersan Ls.

Important air quality issues are impar ts of shipping and burning
gas discharges. Because the entire Washington coast is an attainment area
 unlike Santa Barbara, which is a non-attainment area!, mitigation banking
is not a factor in Washington. In California, mitigation banking, by federal
law, allows a company to negotiate and make net improvements to air
quality to offset its negative impacts to air quality,

Socio-economics. What kind of economic benefits can be
realized &om a healthy transshipment indus~ during production? from
other production activities? What will the costs be? How can the state and
local areas be prepared to handle the change in pace between development
and production activities?



i24 I ORAP Advisory Committee

Personal and Interpersonal
What would be the long-range iinpacts on people's feelings and be-

liefs after thirty years of offshore oil and gas industry operations? Would
the effects be different. for coastal residents and inland residents? How would
the state change?

Safety and Risk
Throughout the 30 or inore years of production, the state must

continue monitoring safety and risk, to be sure it is able to prevent, reduce,
manage, and mitigate the risks that exist from the offshore industry.
Furthermore, as technological advancements improve safety and reduce risk,
mechanisms must exist to implement those new technologies.

During production, transshipment becomes a bigger issue. What
are the concerns about increased tanker and barge traffic?

PRE-LEASE STAGE IMPLICATIONS

In developing a sense of what information would be needed during
different post-lease stages of offshore oil and gas industry operations,
Committee members also developed ideas of what Washington needs to
know as early as possible, during the pre-lease stage.

Environment
During the pre-lease phase, the Committee recommends that broad-

bascd, reconnaissance and survey studies be conducted to identify areas that
need more intensive study. As a first step, and with thc first commitment
of dollars, the Committee is not recotnmending in-depth research on one
particuIar issue. By way of example, the type of information which shouId
bc collected at the first stage is distribution and abundance data rather than
ecosystem studies. Although the ecological information would be very
valuable at Ihe pre-lease stage, the area involved in the potential lease sale is
too large to aIlow for an in-depth study throughout the entire area. Instead,
studies should bc dcsigncd to determine locations of resources  fish, wildlife,
ctc.! over an extended area, identifying their temporal variations.

Within ihe state of Washington, these studies are often called
"baseline" studies. However, it is not enough to just go out and measure.
The needed studies, in addition to assessing current levels, must identify the
critical environmental and ecological parameters in areas of possible
hydrocarbon developmcnL Furthermore, the data from these reconnaissance
siudics must bc made available to decision makers in a form useful to them.

Follow-up studies should emphasize areas that are known or sus-
pected to have heavy concentrations of species that could be impacted by
offshore oiI and gas development, More detailed studies wiII be needed when
exploration and development is scheduled or projected in specific Iocatjons,

Ideally, basic studies should be completed for not only animals, but
also plants, habitat, air quaIity, water quality, geoIogy, and land values. It
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would be particularly useful if a low-cost, accessible, geographic
information management system were developed before the lease sale.

Use Conflicts
The state needs to study use conflicts and understand the industries

that may be affected so that potential conflicts may be avoided or else miti-
gated after the lease sale. Preventing or compensating for damage to
resource users will require that good lease stipulations be developed.

Community Decision-Making
Operating/Monitoring/Fnforcement. In order for a

regulatory agency to effectively benefit the public, it must develop adequate
restrictions f' or any project and must enforce the lease stipulations and
permit conditions. Determining the appropriate regulations, lease
stipulations, and permit condiuons for an industry new to an area requires
preplanning. Once these conditions are developed, the enforcement depends
on adequate staffing and attention within both the enforcing agency and
industry,

During the pre-lease stage, planning is critical and must provide
for:

~ Adequate revenues to manage early impacts and activities
~ Public education about ofl'shore oil and gas
~ Stronger state capability  expertise and organizauon!
~ Design of a balanced, fair process

In order to begin successfully a planning program, state
government must organize effectively and carly to devise a planning process
that balances competing interesLs and ensures equity. A joint effort that
allows all affected groups to participate in the decision-making process may
be a solution, There is a need for prudent intergovernmental collaboration
to ensure that divide-and-conquer strategies cannot bc cffcctive,

Jurisdiction. State and federal jurisdictional issues are a
problem even at the lease sale stage, and are not unique to this OCS leasing
area. In a recent. court decision, states were told that during the lease stage
they cannot make a "consistency determination" for OCS lease sale
activities under the Coastal Zone Management Act, since the sale itself docs
not physically impact the coastal zone, Pending federal legislation  Senate
Bill 1412, HR 3202! would institute the consistency requirement for oil and
gas lease sales, In addition, this legislation aucmpts to clarify the
applicability of consistency requirements to federal activities seaward and
landward of the coastal zone if the activities affect the coastal area.

Socio-economics. Because the system for monitoring socio-
economic impacts must bc operational at the time of thc lease sale, baseline
studies should commence wcII before thc sale, Thcsc studies should allow
perhaps two years of data to illuminate annual variations in Ihc context of 5
years of historical data analysis. The state needs to identify potential
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impacts of the oil and gas industry and to consider both monitoring and
mitigation techniques. Two particular areas that require more investigation
are profiling coastal-dependent industries and studying use conflicts between
the new oil industry and the existing fishing or tourism industries.

Personal and Interpersonal
Social impact analysis is beginning to address such issues as equity

issues, inter-generational effects, as weH as risk perception  discussed
earlier!, These topics deserve attention. Early work to document the
personal value and meaning of the coast and ocean to Washington residents
would also provide important socio-economic data for future studies,

Safety and Risk
Risk identification should be studied in the pre-lease phase to

prepare for the EIS. Identification of major risks is probably not difficult,
and certain questions already have been raised,

After risks are identified, the more complex issues remain: risk re-
duction, risk management and mitigation. A major issue needing resolution
is the equity dilemma, i.e., most risks fall on local communiues but most
benefits accrue to the nation and investors. Such concerns will extend into
the post-lease process.



Information Priorities

The ORAP Advisory Committee has identified information
priorities for Washington to make effective decisions during the offshore oil
and gas leasing, exploration, and development process. This chapter lists
the Committee's recommendations for study and attention. Because the
information needs for the pre-lease phase require the most immediate
attention, they are presented first, before the information priorities for the
post-lease phase,

Chapter 5 of this report discusses the complexity of concerns and
questions identified by the Cornrnittee. Each issue or topic addressed in
Chapter 5 generates the need for certain information or research. Chapter 6
identifies which of these information needs should be fulfilled first, based on
 I! the importance of that subject to Washington state and �! when in the
leasing process that information is needed. The Cornmiuee also considered
topics in terms of the likelihood of impact from oil and gas development
and the perceived level of knowledge about the subject. All the information
priorities that follow are topics that are of high importance to Washington.

Not all these information priorities require formal, scientific
research. In some cases, the information needed requires new research,
involving the scientific collection of data, with analysis and interpretation of
information, In other cases, synthesis, analysis, and communication of
existing inforination is all that is needed by the decision makers. Finally,
in some cases, the priorities noted by the Committee may essentially require
only decision-making, but they are agreed-upon priorities for action, which
require information to be available.  Refer to Appendix E for a list of
research projects that provide some relevant information,!

In all cases, this statement of informational needs attempts to avoid
policy recommendations. Politically representative institutions, together
with those agencies responsible to them, should devise the policies as well
as the processes to implement policy.

Although each individual Committee member may have a
somewhat different list of priorities, the Committee agreed that these
information priorities are general topics that need immediate attention. It is
anticipated that Washington Sea Grant will develop these recommendations
further in the course of creating a studies plan that is much more specific
than could be developed by the Advisory Commiuee in five months.
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PRE-LEASE PRIORlTIES

At the early, pre-lease stage, the level of detail for proposed studies
must be limited because of the large size of the study area. The information
should also bc relevant and important to the state regardless of whether the
offshore oil and gas development process continues. Currently, very little is
known about where or if offshore oil and gas development may actually
occur off Washington's coast. The area that Lease Sale 132 encompasses is
so large that obtaining any site-specific information an impacts does not
appear cost-effective until specific sites are identified. Thus, these
recommendations urge that preliminary studies be broad-based surveys,
accumulating informatian that could apply to any specilic areas
subsequently identified for oil and gas development. Studies should aim to
achieve multiple objectives. Conversely, should offshor petroleum
development not praceed, the completed studies should create a knawledge-
base useful in understanding other changes or confiicts that could affect.
natural and socio-economic systems in the state.

The following topics are of prime importance to Washington
during the pre-lease phase, The first topics require research or information-
gathering; the items at the end of the list arc primarily action items ar
institutional questions, as indicated.

~ Understanding the Existing Natural Environment
Surveys of distribution and abundance of marine and coastal ani-
mals, plants, habitats, and land uses and values are needed to
identify sensitive environmental areas, species, life stages, and
seasons. This information is required so that the state can
identify those areas or species that it must protecL Protection
may include either devising methods of mitigating impacts or
setting aside critical areas where development is excluded. If
reconnaissance and survey studies are designed appropriately, the
data can also provide the background information that is needed
for monitoring purposes, shoulil offshore oil and gas leasing
continue into exploration and development phases.

~ Understanding Washington Fisheries
Coinpilation of fisheries catch data, including fish landings and
locations of the catch, is necessary to describe and understand the
fisheries adequately. Analysis of fisheries should not be just a
"snapshot" of current fisheries but should consider that some
stocks are currently depressed and should exainine under-utilized
species that consutute potential fisheries.

~ Jurisdictional Issues
Information on jurisdictional issues is essential. There are ques-
tions about federal versus slate rights and additional information
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is needed to assess responsibility for siting, permitting, and
mitigating among state, tribal, and local govemmenLs. Some of
the jurisdictional issues stem from a void of information; others
represent authority that is not exercised.  The Committee is
aware af an MMS study of Indian tribal rights and the Joint
Select Committee's examination of state's rights and ather
jurisdictional issues.!

~ Identifying Locations of Potential Development
Information is required to define better the locations of economi-
cally important geological resources � where might petroleum
resources actually be found? Information on likely locations of
petroleutn occurrence must become known before the state can
reasonably begin site-specific studies of environmental impacts
or of specific transshipment and siting options.

~ Understanding the Existing Socio-Economic Systems
Socio-economic baseline studies should commence two years
before thc lease sale in order to adequately define seasonal and
inter-annual variations. These studies will be necessary for
attributing ecanotnic impacts and benefiLs to local coastal
communities and to existing users of the offshare and coastal
areas. Also needed are �! the ability ta model  asscss and
project! the potential social, demographic, fiscal, public service,
and economic impacts, and �! procedures and strategies for
mitigating impacts.

~ Understandi ng Use Conflicts
Studies of space/use conflicts, especially between affshore
petroleum industries  exploration, development, and production
activities! and existing state fishing and tourism industries, will
require understanding the various users, the sources of conflict,
and the techniques to prevent, reconcile, compensate, and
mitigate the problems. Use conflicts require early attention
because the issues are apt to be contentious and difficult.

~ Navigation and Shipping
Infarmation on navigation and shipping � including topics such
as channel designation, traffic control, communicatian systems,
ship safety requirements, crab fishing areas, berthing space, etc-
is needed to prevent or minimize space-usc conflicts and safety
concerns,

~ Understanding Ocean Dynamics
Oceanographic surveys  wind, wave, current, and convergence
zones! that can help determine possible trajectories and
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destinations of potential oil spills are needed, Such information
is necessary in risk analysis, in decision-making about
transshipment and facility-siting, and also in understanding and
correlating variations in biological resource concentrations.

~ Ensuring Docuntentation of Existing Air and Water Quality
Assessments of the currently available baseline data on air and
water quality can determine whether additional information is
necessary. If currently recorded data ate not sufficient, the
collection of baseline data should be expanded.

~ Identifying Risks
Risk identification studies are needed since they could affect what
subsequent studies are deemed most important. Additional
information is needed on risk perception, communication, and
managemenL

~ Informati on Management
A low-cost, accessible geographic mformation system would
make enviromnental and socio-econoinic information easier to
understand, correlate, and retrieve, improving phmning, research,
aild decisloll making.

The following pre-lease topics, of equal importance with Ihe
preceding informational needs, are primarily action items anti institutional
questions.

~ Lease Sti pulations
The state needs to compile information about Washington re-
sources, impacts of petroleum developinent, and experience in
other states to develop a stipulation package for a variety of
issues to ensure that the state can protect and/or develop
resources and respond to events effectively.

~ Assisting Local Governtnents
Local governments, in cooperation with state and federal
agencies, should consider pre-lease phnning, public education
programs, and progratns to manage, potential development and
speculation. Accurate information on existing land and
shorelines uses is not easily available for coastal Washington.
The possibility of OCS oil and gas exploration, development,
and production requires an effort to expand the information
readily available to coastal counties,
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~ Organizing and Coordinating Decision-Making
The state needs information to assess the organization and
coordination of state government for handling offshore oil and
gas development; to ensure eflective and adequate participation at
all levels  each will have primacy at some point!; and to
establish procedures for resolving conflicts and balancing
competing interests among governmental bodies and between
government and industry. Washington must develop a
predictable process for managing the issues in order to keep pace
with the knowledge, mission, and procedures of the federal
process and private industry.

POST-LEASE PRIORITIES

There is a change in the type of iiiformation needed once the
leasing process is assured and the number of locations of possible
exploration and development has been defined by the bidding process.
Currently, the actual areas of possible development are specifically identified
only when industry interest is made known in the bidding process, although
MMS and the Department of Interior may exclude some areas earlier by
means of area deletions.

As potential locations are defined, there is a need for increasingly
specific scientific mformation. Rather than providing background and
baseline information, studies must explicitly provide guidance for choices or
decisions that must be made.

The following topics are especially important to Washington
during the post-lease, pre-development phase:

~ Fnvirontnent
The distribution and abundance studies completed in the pre-lease
phase, together with the known locations of possible petroleum
development, point out the environmental studies that are needed
next. Additional environmental re~h should concentrate on
species and habitats most vulnerable to impacts of petroleum de-
velopment. S tudies should focus on understanding how particu-
larly sensitive species and sensitive habitats would be impacted
by petroleum development and on effectiveness of mitigation
techniques  Figure 6,1}, Ecological and biologicai systems
inforination becomes important,

~ Risk/Benefit Assessment
As locations of development are identifiexl, the state can begin
specific risk/benefit assessments, examining risks of events such
as oil spills, fire, and explosions, and their effects upon health
and human safety, iaking into account the specific oceanography,
geography, and population of sites under consideration, This
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risk information is needed for many of the decisions  siting,
transshipment, options, etc.! that follow.

~ Economic Assessments
Studies need to examine the likely economic benefits and costs
of offshore oil and gas industry development at the state and local
levels. Further, can net benefits be assured to state and local
areas, ensuring that development pays its own ways

~ Assessments of Community Needs
To improve decisions on facility siting, the state and local gov-
eriunents need to analyze areas where onshore facilities
 pipelines, marine terminals, and separation and treatment
facilities; possibly some kinds of processing facilities! are
compatible and incompatible with existing land uses and
designations.

Figure 6.1 Sea Otters. Some 136 sea otters along the northern coast are
vulnerable to oil spills.  Photo: Steve Jeffries, WDW!
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~ Information for Siting, Permitting, and Policy Decisions
State, local, and tribal authorities need envitontnental, oceano-
graphic, socio-economic, and risk information to make decisions
and establish criteria for the use of pipelines or other
transshipment options, and for onshore versus offshore
processing.

~ Confli ct Resolution
Studies of conflict resolution will be needed to resolve use-
conflict issues.

~ Spill Containment
Additional information is needed on methods of preventing and
controlling spills and on cleanup. The state needs to evaluate the
alternatives, define the requirements for industry, and create a
predictable cleanup process or system of reqmnse measures. In
particular, the use of dispersants must be examined for impacts
on unique Washington resources, such as water quality in the
bays or species of juvenile salmonids  including effects of
smoltification!. The state must then evaluate whether to develop
specific procedures or criteria for using dispersants,

While the preceding topics involve data gathering and information
analysis as well as decision making  action!, the following topic, of equal
importance with the preceding informational needs, is primarily an action
item or institutional question.

~ Monitoring, Regulating, Enforci ng
For the state and local governments to protect the environment,
health, and safety, they tnust decide how to monitor petroleum
industry activities and how to design and enforce permit
conditions and regulations, The state and local interests also
need information on how best to fund monitoring and
enforcement.

JUSTIFICATION FOR INFORMATION NEEDS

As it confronts the issues gerterated by potential offshore oil and
gas development, Washington is faced with an tmfamiliar industrial activity
that would cause a multitude of changes to existing natural and socio-
econornic systems, described in Chapter 5. Making decisions under such
circumstances of change requires good information, Other characteristics of
offshore oil and gas place additional demands on decision makers.
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LOW-PROBABILITY, HIGH CONSEQUENCE RISK

Industry and MMS point out that oil and gas technology, systems,
and safety have a credible record; what is engineered and accomplished is
impressive, Yet the industry operates in a world whcrc the likelihood of
risk may bc low due to safety systems and controls, but the damage caused
by any accident can be great and affect many people. Despite the
sophistication of the technology, the risk can never be totally eliminated,
particularly due to human factors, Such an activity, with low-probability,
high-consequence risk, brings complex burdens which the public may not
easily accept.

SHOR'I -TERM VERSUS LONG-1TRM RISKS/BENEHTS

Washington coastal economies, today and historically, are vilally
linked to industries that depend on renewable natural resources of the area.
Oil and gas development on the OCS area would, however, be transitory, A
producing platform normaHy reaches the shutdown phase in about 30 years,
Of course, the more producing fields, the longer the industry lasts. Once the

/

Figure 6.2 Wilderness Coast. A wilderness coast offers man a spiritual
experience � the eternal universe, the rhythm of life, the vasutess of space,
the untamed forces, the sweeping power. the conflicting warriors, the
unknown plan, the cleansing solace, the misty spirit are there.  Photo:
Carolyn Pendle, ORAP!
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resource is gone, the industry is gone, although improved recavery
techniques sometime renew industry interest. Cansequently, any decisions
abaut OCS oil and gas should have informatian available on long-term
versus short-term effects, risks, and benefits. All other things being equal,
the resource base that supports the continuing economy af the Washington
coastal region should pass relatively ummpaired through any transitory
periods of alternate development  Figure 6.2!.

UNEVEN DISTRIBUTION OF RISKS/BENEFITS

Further complicating the picture for offshore oil and gas
development is the uneven distribution of risks and benefits. The basic
primary hazards from petroleum development  blowouts and spills! impact
relative y few people � those closest to the casualty. People who depend on
the water, such as fishermen, are particularly at risk. Secondary impacts-
the need for increased local services  infrasttucture! and for local planning�
also affect those closest to the development,

On the other hand, the benefits accrue on a much broader scale.
Primary beneficiaries are the nation  national security, income, energy
independence!, the people of the nation  fuel ta run their cars and heat their
houses!, the national and state treasuries, and the industry shareholders and
employees  profit and incame}, While oil and gas leasing will result in
revenue for state and local governments, studies af past experience in areas
of offshore development have shown few long-mnge financial benefits to a
local community or county like Kenai, Alaska, or Ventura County,
California. In light of these equity issues, decision makers within local
areas must be well prepared to represent local interests.

CONCLUSION

To deal with offshore oil and gas issues, the local, tribal, and state
authorities in Washington must diligently work to catch up with the
knowledge, mission, and procedures of the federal process and private
industry. They need to develop their own predictable process for managing
the issues. To da this, they inust become informed about the industry and
the OCS lease sale process. At the same time, they must carefully evaluate
their own local concerns and needs. To make effective decisions, they need
appropriate, sound, thorough, and unbiased information.
The Ocean Resources Assessnient Program Advisory Committee has
completed its process and presents these information priorities to
Washington Sea Grant for use in developing a plan for future studies. These
topics are critical to Washington's decision-making on OCS oil and gas
activities.
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APPENDIX A

Engrossed Substitute Senate Bill No.
5533 As Amended By the House

State of Washington ~ 50th Legislature ~ 1%7 Regular Session

By the committee on Natural Resources  originally sponsored by
Senators DeIarnatt, Bluechel, Owen, Zimmerman, Bottiger, Kiskaddon,
Conner, Nelson, Tanner, Moore, Rinehart, Williams and Garrett!

Read first time 3/5/87.

An ACT Relating to the preparation of an ocean resources
asscssrnent; and creating ncw sections.

BE IT ENACTED BY THE LEGISLATURE
OF THE STATE OF WASHINGTON

NEW SECTION. SEC. 1. THE LEGISLATURE FINDS THAT:

 I! The marine waters off Washington's coast and the shorelands in
proximity to the Pacific Ocean contain human, environmental, and natural
resource values which are important to Washington citizens and businesses,
and which should receive full consideration prior to any decision to lcasc
portions of the outcr continental shelf for oil and gas exploration and
development;

�! These resources include those related to recreational
dcvclopmcnt, commercial fisheries development. and management, effective
usc of coastal communities, ports and harbors, and the beneficial use and
protection of shorelands and marine waters;

�! The United States department of the interior, mineral
managcmenl. service, is planning to conduct a sale of oil and gas lease tracts
off Washington's coast in 1991

�! The Mineral Management Service will sponsor studies
beginning in 1989 to gather human, environmental, and resource
information for their environmental impact statement, and they will ask
Washington state for guidance and suggestions on pamcular topics of study;

�! In other offshore regions of the United States, the lack of
scientific information has impaired the ability of coastal states to direct oil
and gas activity to those areas where the potenrial benefits are greatest and
the environmental risks the least significant. A comprehensive scientific
understanding of coastal and marine resources will enhance efforts to protect
vital state interests;

1 The correct date is now April 1992.
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�! The state of Washington must begin in 1987 to conduct a
review of existing data, studies and expertise about the marine waters off
Washington's coast and the shorelands in proximity to the Pacific Ocean, in
order to select the best topics for study to be sponsored by the Mineral
Management Service; and

�! The information coUected and analyzed will be useful to the
economic development and inarine resource protection interests of the state,

NEW SECTION. SEC. 2

The director of the Washington state Sea Grant Program shall
administer the ocean resources assessment for Washington to conduct a
comprehensive synthesis and analysis of existing data, studies, and expertise
about human, environmental, and natural resource values that are associated
with, and potentially affected by, an oil and gas lease sale on the outer
continental shelf adjacent to the coast of Washington; and, to identify gaps
in knowledge, and research plans to fill those gaps, that should occur before
leasing takes place. To assist the director of the Washington State Sea
Grant Program in establishing priorities for the ocean resources assessment,
an advisory group consisting of representatives of the Senate and the House
of Representatives, the state departments of ecology, agriculture, natural
resources, parks and recreation, fisheries, game, trade and economic
development, community development and tribal authorities, as well as a
citizens' group, is created.

NEW SECTION, SEC. 3

Thc director of thc Washington Sca Grant Program shall select
particular investigators to perform the, assessment through submission of
proposals and a peer-review selection process that will be open to any
qualified individual. The tasks to be undertaken and the criteria for proposal
submission and review shall be deteimined by the provisions of this act and
by the director of the Washington Sea Grant Program in consultation with
tribal nations and the state departments of ecology, agriculture, parks and
recreation, trade and economic development, natural resources, fisheries,
game, and community developmenL

The synthesis and analysis shall result in maps and technical
reports summarizing relevant information and synthesizing existing data,
and it shaH result in a detailed plan for siuiges to address human,
environmental, and natural resources issues related to outer conunental shelf
leasing.
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NEW SECTION. SEC. 4.

The director of the Washington Sea Grant Program shall submit
the assessment to the 1989 legislature on the results of the information
gathered by the investigators.

The assessment shall consider topics of potential use in the
Minerals Management Service environmental unpact statement and shaH
include, as a minimum, the foHowing;

 I! Socioeconomic studies such as recreational and lisheries
development, use of ports and shorelands, Indian treaty rights, fishing
patterns and management plans, oil-spiH contingency planning, and
multipIe-use conflicts;

�! Water column and biological studies such as primary
productivity, circulation, hydrography and nutrients, plankton and benthos,
crabs, shrimp, groundfish, pelagic and anadromous fish, seabirds, and mam-
maIs; and

�! Environmental quality studies assessing issues such as
biogeochemistry, pollutants, transport of drilling muds and oil, and fish
behavior.

The director of the Washington Sea Grant Program may issue
periodic reports to the governor and the legislature.

Passed the Senate April 21, 1987

Passed thc House April 15, 1987.

Approved May 18, 1987,

Effective July 26, 1987.
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Charge to Advisory Committee to the
%'ashington Sea Grant

Ocean Resources Assessment Program
February 29, l 988

BACKGROUND

The legislation which established the Ocean Resources Assessrncnt
Program  ORAP! calls for an advisor committee, including state
legislators, agency officials, and leaders of several interested public and
private organizations.

COMMITTEE PURPOSE

The advisory committee exisb to help WSG identify information
gaps and research needs for Washington state.

APPROACH

The advisory committee, building from the breadth of experience
and expertise of its members, can uniquely investigate the situations
Washington state would face if the MMS sale proceeds.

The stale's actual information gaps and research needs would depend
greatly on what types of operations, equipmcnt, and facilities would be used
onshore and offshore by industry, during all phases of oil and gas extraction,
Thus a successful study must tap diverse sources of data and information
about induswy operations, equipment, and facilities, while not presupposing
state policy alternatives about whether and how to encoumge, discourage, or
control oil and gas leasing. To do this, the committee will conduct case
studies of hypothetical exploration, development, production, and
distribution scenarios for oil and gas off the Pacific coast of Washington.

The ORAP advisory committee will complete these following
tasks:

~ Define hypothetical scenarios for exploration, development,
production, and distribution for oil and gas off the Pacific coast
of Washington.

~ Conduct tours of existing sites, vessels, and facilities in- and
out-of-state where operations and plans are relevant to the cases
under study.

~ Conduct meetings and auend appropriate conferences and
workshops to increase understaiiding of cases.
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~ Gather and present to the committee data, information, maps, and
photographs, etc,

~ Examine present laws, ordinances, and regulations to determine
what information would be required to process necessary EIS s!
for the cases.

~ Determine whether adequate information exists for such EISs,
and, if information is inadequate, identify the types and levels of
detailed information that might be required of permit applicants
seeking to implement, the cases.

~ From the cases, identify key issues, policy questions,
information gaps, and research needs facing Washington state due
to potential OCS development.

~ Report the findings to Washington Sea Grant,

COMMITTEE MEMBER RESPONSIBILITIES

~ Attend full-committee meetings  about three!.
~ Attend about two in-state meetings of subcommittees and one

outwf-state trip.  Total travel involved would include
approximately five in-state and one out-of-state trips.!

~ Submit a written trip report for each trip taken, summarizing for
the committee the information gathered.

~ Subcommittees will be responsible to develop written and oral
reports to the full committee.

~ Me committee wiU contribute to and review its report to WSG.
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Sites Visited 1988

Destination Facilit /Vessel/Sub' Contact Dates

SUBCOIVIMITTEE: EXPLORATION

GROUP A:

Houston Blowout pre venter
manufacture

Oil well firefighting

Seismic surveying Exxon USA 16 May

Rowan Midland
 semi-submersible!

Rowan Gorilla II/

 jackup rig!
Louisiana
 Of%shore!

Sabine Pass

Sabine Pass

18 MaySeabed Scour
Control Systems

Houston

Seismic surveying

Offshore pipelines

Houston

Oil k gas � fishing
industries coexistence

Santa
Barbara~

19-20 May

GROUP B:

Drilling muds
supplier

NL Baroid/N.L.
Industries

Ventura 10 May

Houston

Houston

Galveston

BAR 323

 pipelay barge!

BAR 280

 bury barge!

Seabed stabilization

Cameron Iron Wks. 16 May

Boots k Coots 16 May

Rowan Companies 17 May

Rowan Companies 17 May

Brown k Root USA 17 May

Brown k. Root USA 17 May

Western Geophysical 18 May

Texaco Trading k 19 May
Transportation

Calif. Sea Grant
Calif. Coastal
Operators Group,
various commerical
& sport fishermen



144 t ORAP Advisory Committee

Destination Facilit /Vessel/Sub' Contact Dates

SEDCOSEDCO 712
 semisubmersible!

10 May

Two UCSB faculty 11 May
members

Discussion on drilling
muds

11 MaySanta Barbara

Calif. Sea Grant & 11 May
various commercial
fishermen

Commercial fishing
in S.B. Channel

Santa Barbara Cnty. 11 May
Energy Div., Res.
Mgmt. Dept.

Santa Barbara County role &
experience

Sea Center, Mus.
of NaL History

Santa Barbara Marine environment 11 May

Geophysical Service 12 May
Inc & Intl Assoc of
Geophysical Contractor

Indian Seal
 seismic vessel!

Oxnard
 OIfshore!

SUBCQMNIITTEE: OFFSHORE

GROUP A;

Santa Barbara Citizens' groups Get Oil Out  GOO! 13 April

Commercial fisheries-
oil industry liaison

Calif. Coastal
Operators Group

Santa Barbara 13 April

Santa Barbara Commercial fishermen Calif. Sca Grant

Santa Barbara Marine mammals

Carpiiueria/
Port Hueneme

Mr. Clean III

Channel Is. Natl. Park DOI 14 AprilVentura

Oxnard
 Onshore!

Santa Barbara

Mediation: fisheries-
oil & gas industry
conflict resolution;
Eggs & Larvae Cmttee

Calif, Sea Grant,
Calif. Coastal
Operators Group,
& Mediation Inst.

Mus. of Nat.Hist.

Clean Seas

13 April

14 April

14 April
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Destination Facilit /Vessel/Su~b' Contact Dates

14 AprilSanta Barbara Channel Is. Natl. NOAA
Marine Sanctuary

5 AprilPlatform Gail Chevron

Natural oil seeps off UCSB
Coal Oil Point

15 April

BETA offshore
production facilities

Shell E&P 17 May

Shell E&POffshore
Long Beach

7 May

Offshore
Pt. Arguello

18 May

HS&P processing facil, UNOCAL 18 May

Santa Barbara Citizen participation

Santa Barbara Recreational fisheries 18 MayCalif. Sea Grant &
various fishermen

Ventura 19 MayPlanning Div.,
Ventura Cnty.

County role &
experience

Ventura Battelle Ocean
Sciences

19 May

Santa Barbara 19 May

State agency roles
& experience

Offshore S.B./
Ventura

Goleta

GROUP B:

Offshore
Long Beach

GROUP C:

Sacramento*

THUMS
 artificial islands!

Platform Irene

Monitoring long-term
platform impacts on
biol. cominunities

State legislative role
& experience

Cit.'s Planning Assn. 18 May

Staff to Calif, State
Sen, Gary Hart

Calif. Fish & Game 17 May
Dept, State Lands
Cmsn., & Office of
Offshore Devel,
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Dates

SUBCOMMITTEE: ONSHORE

GROUP A:

Anchorage 18 MayState agency roles &
experience

Oil spills

Platform
Granite Point

Phillips/Marathon 19 May

19 May

Wildlife and oil devel. Kenai Wildlife Refuge 19 May

Commerical fisheries Alaska Sea Grant, 20 May
Cook Inlet Aquaculture
Assn., Upper Cook Inlet
Drifters Assn., & Kenai
Peninsula Cooperative

Local business interests Kenai Chamber of 20 May
Commerce

Kenai Borough role &
experience; planning

Kenai Borough Mayor 20 May
& Planning Dept

Native peoples' impacts Salamatof Natives 20 May
Assn. & Kenai
Natives Assn.

Wildlife/birds Ducks UnlimitedKenai

State legislative role
& experience

Anchorage

Cook Inlet

Nikiski

Nikiski

LNG plant

Ammonia/urea plant

AK Depts. of
Community &
Regional Affairs;
Fish 8t. Garne, &
Natural Resources

U.S. Coast Guard

UNOCAL

Former state rep.
& current Kenai

assemblyman Pat
O' Connell

19 May

19 May

21 May

21 May
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Destination Facillt /Vessel!Sub' Contact Dates

Group 8:
Goleta Eilwood separation k

treatment plant
ARCO 31 May

Goleta Air quality impacts of
oil barge operations

UCSB Coal Oil
Point Reserve

31 May

Santa Barbara County role
k experience

National park 4
marine sanctuary

Ventura Channel Islands
Natl, Park

1 June

1 June

Santa Barbara 2 June

Santa Barbara Exxon USA 2 June

Gaviota' Gaviota Oil k. Gas
Processing Plant

Chevron USA 2 June

GROUP C:

San Francisco Studies for central
Calif, counties

Sacramento State agency roles 8t
experience

16 June

Port Hueneme Supply base k, vessels

Santa Barbara'* Local governance of
offshore oil k gas

UCS8 perspective on
proposed ARCO Coal
Oil Point Project

Santa Ynez Unit:
Platform Hondo,
OMT, k future
expansion

Resource Mgrnt. 31 May
Dept., S.B. Cnty.

Oxnard Harbor District 1 June
k vessel operator

UCSB faculty,
S.B. Cnty. Res. Mgmt.
Dept., Area Planning
Council, 8'c Ch, Is, Natl,
Marine Sanctuary

UCSB environ,
health 8t safety
administrator

Chabot Associates 16 June

Calif. Coastal Cmsn.,
State Lands Cmsn.,
k Office of Offshore

Development
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Destination Facilit /Vessel/Sub' Contact Dates

SUBCOMMITTEE: TRANSSHIPMENT

Chevron Shipping 31 MayThe Oregon
 oil tanker!

San Pedro

U.S. Coast Guard 31 MayMarine safety/
oil spills/dispersants

Long Beach

MineraIs Mgmt. Svc, 31 MayOCS leasing &
environ. studies

Los Angeles

Texaco Trading & 1 June
Transportation

Marine terminalGaviota

1 JuneCarpinteria & Oil spill cleanup
S.B. Harbor

Clean Seas

Local governance
of offshore oil & gas

Goleta~* 1 June

PipelinesS.B. Harbor

State legislative role
& experience

Santa Barbara Staff to Calif. State
Sen. Gary Hart

2 June

Santa Barbara 2 JuneEmergency mgmt,
& response

NOTES:

This portion of the trip was made by one member of the subcommittee.
Joint meeting of members of the Onshore and Transshipment
subcommittees.

Santa Barbara Citizen participation

UCSB faculty,
S,B, Cnty.Res.Mgmt.
Div.& Area PIanning
Council, & Ch.ls.Natl,
Marine Sanctuary

Self-guided 2 June

Cit.'s Planning Assn. 2 June

S.B. Cnty, Office
of Disaster
Prepatethxss
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Selected, Relevant Research Projects

Title or Performed
b

Approx. Ended
Amount or DueS onsor

Summary/Anal- Oceanographic
ysis of Environ. Institute of
Info.-Ore./Wash. Washington
Coastal /Offshore

$160,000 8-77BLM
 Pacific!

The Oregon DLCD
Oceanbook

DLCD &.
Oie. Sea Grant

$60,000 1985

OCS Policy
Study

Cogan, Sharpe, Wash, Dept.
Cogan  Port- of Ecology
land, Ore.!

$30,000 6-86

 Rev.
7-11-86!

Oregon Terri- OSU &
torial Sea Univ. of Ore.
Mgmt. Study

6-30-87DLCD &,
Oie. Sea Grant

$34,300

Review of Environ,
Studies Program: BEST Panels
a! Physical

oceanography
b! Ecology
c! Socio-

economics

MMS  Hdqtrs! $2,000,000

3-89
10-89

1-90

Air Quality Contractor to
Modeling: OCS be selected
Lease Sales 128,
132, & 138

MMS
 Pacific!

3-91?To be
deterinincd

Coastal Circula-
tion along
Wash.& Ore.

Envirosphere MMS
Co.  Bellevue,  Pacific!
Wash.!

$133,500 10-88

Interannual Vari-
ability of Ocean-
ographic Condi-
tions & Circula-
tion along
Wash./Ore.
Coast

Contractor to
be selected

10-92?MMS
 Pacific!

To be
determined
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Ended
or Due

Title or
Sub'ect

Approx.
Amount

Summary & Data Contractor to MMS
Base of Wash./ be selected  Pacific!
Ore.Coastal

Ecology

$318,842 10-89

$150,000 3-89

$961,738 1-90MMS
 Pacific!

$I 18,000 3-88Economic Im- ICF
pacts and Nct Technology,
Economic Values Inc,  Redmond,
Associated with Wash.!
Non-Indian SaJmon
& Sturgeon Fisheries

DCD

Management of ODFW
Living Marme
Resources: Re-
search Plan for
Wash./Ore. Conti-
nental Margin

NCRI
 Newport,
Ore,!

$448,509 10-92

Synthesis of
Knowledge of
Potential Impacts
from OCS Oil &
Gas Activities
on Fisheries

Review of
lluee Oil
Spill � Fisheries
Interactive
Models

Adaptation of
Marine Organ-
isms to Chronic
Hydrocarbon
Exposure

Wash /Ore,/
Calif. OCS
Fisheries Re-
Resource
Data Base

Performed
1 S onsor

Technical Re- MMS
sources, Inc.  Atlantic!
 Rockville,
Mri!

MMS Scienti- MMS
fic Cmttee. &  Hdqtrs!
TRI  above!

Kin netic
Wboratories,
Inc.  Santa
Cruz, Calif.!

PMFC, MMS
ODFW, WDF,  Pacific!
~C, &
Eco Analysis, Inc.
 Ojai, Calif.!

To be 10-91?
determined

$120,000 12-88?
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Title or
Sub'ect

Performed
b S onsor

$487,439 8-91MMS
 Pacific!

$288,260 7-90MMS
 Pacific!

Eggs 4, Larvae $440,000 1-89
Committee,
CaIif Dept.
of Fish &.
Game, et al.

$1,484,586 3-91Marine MammaI/ Envirosphere MMS
Seabird Surveys Co.  Bellevue,  Pacific!
of Ore./Wash. Wash,!

$180,000 1-89MMS
 Pacific!

MMS
 Pacific!

Inventory/Evalu- National Park MMS
ation of Wash./ Service kUW  Pacific!
Ore, CoastaI Recre-
ation Resources

$213,000 4-91

MMS
 Pacific!

To be To be
determined deter-

mined

Fish Assem- OSU
bIages of Rocky
Banks of Pac. NW

Evaluation of NMFS,
Spawning k Re- Seattle, A
Cruirment Pat- OSU
tems of Wash./
Ore./N. Calif.
Commercial Fishes

Effects of Acous- Battelle Ocean
tic Air-guns on Sciences
Zoae Larval  Ventura,
Stage of Calif.!
Dungeness Crab

Baseline Socio- Kearney/
Economic Profile Centaur Div.,
of 15 Wash/Ore,  Wash., D.C.!
Coastal Counties

Calif./Ore./ Contractor to
Wash. Archaeo- be selected
logical Resource

Potential Social Contractor to
4 Economic be selected
Effects of OCS
Oil k Gas Acti-
vities on Ore. k
Wash, Indian Tribes

Approx. Ended
Amount or Due

To be To be
determined deter-

minded
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Acronyms and Abbreviations

This list of acronyms and abbreviations was assembled using a
variety of sources. The primary sources include:

Managing Oil and Gas Operations on the Outer Continental Shelf, by the
U,S. Department of the Interior/Minerals Management Serivce.

Leasing Energy Resources on the Outer Continental Shelf, by the U.S,
Department of the Interior/Minerals Management Service.

Introduction to Oil and Gas Production, by the Executive Committee on
Training and Development, American Petroleum Institute. Copyright
1983 by the Production Department, American Petroleum Institute,
Dallas, Texas. Used by permission of the publisher.

ACT

APCD

API

APD

ASBS

BAST

BCF

BEST

BLM

BOE

BOP

B/D
BOPD
BWPD
BLPD

Automatic Custody Transfer

Air Pollution Control District

American Petroleum Institute

application for permit to drill, deepen, or plug
back

area of special biological significance

best available and safest technologies

billion cubic feet

barrels per day; also BPD
barrels of oil per day
barrels of water per day
barrels of liquid per day

Board of Environmental Studies and Toxicology

Bureau of Land Management

barrel of oil equivalent

blowout preventer
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bairels per calendar day

basic sediment and water

British Thermal Unit

California Coastal Operators Group

Council on Environmental Quality

cubic feet per day

Code of Federal Regulations

concrete island drilling system

U.S, Army Corps of Engineers

College of Ocean k, Fishery Sciences, UW

continental offshore stratigraphic test

catch per unit of effort

certified verification agent

Coastal Zone Management

BPCD

BSAW

BTU

C/COG

CEQ

Cfd

CFR

CIDS

COE

COFS

COST

CPUE

CVA

CZM

Washington Department of Community
Development

DCD

Oregon Department of Land Conservation and
Development

DLCD

D EIS

DNR

DOC

DOD

DOE

DOI

Draft Environmental Impact Statement

Washington Department of Natural Resources

U.S. Department of Commerce

U.S. Department of Defense

U,S. Department of Energy

U,S. Department of the Interior
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U.S. Department of Justice

U.S. Department of Transportation

Development and Production Plan

DO/

DOT

DPP

deep stratigraphic test or drill stem test,
depending on context

DST

deadweight tons

Environmental Assessment

Washington De partment of Ecology

Exclusive Econormc Zone

DWT

Ecology

EEZ

Washington Energy Facility Site Evaluation
Council

EFSEC

EFT

EIS

EOR

EPA

ER

FDP

FEIS

FERC

FY

FWS

FONSI

GHRPC

GOR

electronic funds transfer

Environmental Impact Statement

enhance oil recovery

U.S. Environmental Protection Agency

Environmental Report

Final Development Plan

Final Environmental Impact Statement

Federal Energy Regulatory Commission

fiscal year

U.S. Fish and Wildlife Service

finding of no significant impact

Grays Harbor Regional Planning Commission

gas-oil ratio
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gas-liquid ratio

hydrogen sulfide

Interstate Commerce Commission

incident of noncompliance

initial potential

Lease Automatic Custody Transfer; also ACT

liquefied natural gas

liquefied petroleum gas

thousand barrels  of oil! per day

ICC

INC

IP

LACT

LNG

LPG

Mbpd

thousand cubic feet  usually applied to natural
gas!

Mcf

maximum clTicicnt rate

MOU

MPCH

MPR

Mscfd

NCRI National Coastal Resources Research &
Development Institute

National Environmental Policy Act

natural gas liquids

Natural Gas Policy Act

NF.PA

1VGL

NGPA

million barrels

million barrels  of oil! per day

Minerals Management Service

memorandum of understanding

marginal probability of commercial hydrus

maximum production rate

thousand ~ndard cubic feet per day
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National Marine Fisheries ServiceNMFS

NOAA National Oceanic and Atmospheric
Administration

National Ocean Survey

nitrogen oxides

NOS

NOg

National Pollution Discharge Elimination
System

NPDF.S

NPS

NRC

NWIFC

OCS

OCSIP

ODFW

OHMSETT Oil and Hazardous Materials Simulated
Environmental Test Tank

Offshore Minerals Management

official protraction diagram

Ocean Resources Assessment Program

OMM

OPD

ORAP

OSHA U.S. Occupational Safety and Heal lh
Administration

OSU Oregon State University

offshore storage and treatment

plug and abandon

Pteliminary Development Plan

OS&T

P&A

PDP

U.S. National Park Service

National Research Council

Notice to Lessees and Operators

Northwest Indian Fisheries Commission

outer continental shelf

Outer Continental Shelf Information Program

Oregon Department of Fish and Wildlife
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potential incident of noncompliance

Pacific Fishery Management Council

Plan of Exploration

pounds per square inch

PIN C

PFMC

POF.

PSI

regional technical working group

standard cubic feet per day

Washington State Parks and Recreation

secretarial issue document

single point mooring

Trans-~ Pipeline

trillion cubic feet per day

tension lcg platform

U.S. Coast Guard

U.S. Geological Survey

Uni versity of Washington

Washington Department of Fisheries

Washington Department of Wildlife

Washington Sea Grant

RTWG

Scfd

St Parks

SID

SPM

TAP

Tcfd

TLP

USCG

USGS

WDF

WDW

WSG

RM or RMP Royalty Management Program



APPENDIX G

Glossary

The five prirrtary sources for this glossary mere:

Introduction to Oil and Gas Production, by the Executive Committee on
Training and Development, American Petroleuin Institute. Copyright
1983 by the Production Department, American Petroleum Institute, Dallas,
Texas. Used by permission of the publisher,  Note: This book is
intended for basic orientation and training purposes, and its glossary does
not necessarily represent "standard" definition,!

Managing Oi l and Gas Operations on the Outer Continental Shelf, by the U.
S. Department of the Interior fMinerals Management Service.

Leasing Energy Resources on the Outer Continental Shelf, by the U.S.
Department of the InteriorIMinerals Management Service.

Introduction to the Oil Pipeline Industry, by the Petroleum Extension Service
 PETEX!, Division of Continuing Education, The University of Texas at
Austin.

Kennedy, John L. Fundamentals of Drilling � 1'echnology and Econorni cs.
Tulsa, Oklahoma: PennWeli Publishing Co,, 1983.

Abandon � To cease efforts to produce oil or gas from a well, and to plug a
depleted formation and salvage all material and equipment.

Absorption � To soak up as a sponge takes water.

Acldizing � The treatment of formations with hydrochloric or other type
acids in order to increase production or injection.

Adsorption � The attraction exhibited by the surface of a solid for a liquid or
a gas when they are in contact.

Affected State � This term is defined in specific detail in the OCS Lands
Act, as amended  Section 1331 f!!. For our purposes, the term is defined
briefly as follows.

�! For actions pursuant to the OCS Lands Act: a State which is or may
be affected by activities on the OCS. In cotnmon usage, "Affected State"
means the State s! identified by the Secretary of the Interior for
consultation on OCS leasing,
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�! For actions pursuant to the CZM Act a State whose land and water
use in the coastal zone are affected by an OCS permit and/or an
exploration or a development and production plan.

Aliphatic � A straight-chair hydrocarbon; if the molecules are saturated with
hydrogen they are called parafins and are very stable  e.g. ethone,
propane!, unsaturated hydrocarlmns are called olefins  e.g. ethylene and
propylene!.

Allowable � The amount of oil or gas that a well is authorized by the state
regulatory agency to produce during a given period.

Annular Space � The space around a pipe  casing or tubing! suspended in a
wellbore is often termed the annulus, and its outer wall may be either the
wall of the borehole or the casing,

APCD � Air Pollution Control District. A local agency operating under the
State Air Resources Board. Each District is rcsponsiblc for regulating air
emissions and developing air quality maintenance plans to guide new
development within their basin, consistent with the guidelines and
standards set forth in the Federal Clean Air Act.

API � Abbreviation for American Petroleum Institute, with headquarters in
Washington, D,C, This is the trade association for the petroleum
industry.

API Gravity � The standard adopted by API for measuring the density of a
liquid, expressed in degrees, It can be converted from specific gravity by
the following equation:

Degrees API gravity = - -LU-+ � � I3l 5
Specific gravity

Aquifer � A water-bearing rock stratum. In a water-drive field the aquifer is
the water zone of the reservoir underlying the oil zone.

Area Adjacent to a State � All of that portion of the OCS which is
included within a planning area if such planning area is bordered by that
State or is deemed by 30 CFR 252.2 to be adjacent to that State,

Area of Hydrocarbon Potential � An area which has the primary
geologic characteristics favorable for the generation and the accumulation
of hydrocarbons.
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Aromatic � Having a basic chemical composition and structure of six carbon
atoms in a ring. Aromatic hyrdocatbons include benzone, toluene, and
xylene,

Associated Gas � Natural gas which is in contact with crude oil in the
reservoir.

Automatic Custody Transfer  ACT! � See "Lease Automatic Custody
Transfer."

Automation � The automatic, self-regulating control of equipinent,
systems, or processes.

Back Pressure � The pressure resulting from restriction of full natural flow
of oil or gas,

Bad Oil � Oil not acceptable for delivery to the pipeline purchaser because of
too high BSkW; oil requiring additional treating.

Baffles � Plates or obstructions built into a tank or other vessel to change
the direction of fluid fiow.

Ban el � Forty-two gallons  U.S.!.

Basic Sediment and Water  BS8cW! � The water and other extraneous
material present in crude oil.

Batch � A definite amount of oil, mud, chemicals, cement, or other material
in a treatment or operation.

B/D � The abbreviation for barrels per day, Other related abbreviations are:

BPD for barrels per day
BOPD for barrels of oil per day
BWPD for barrels of water per day
BLPD for barrels of liquid per day

Benthic � Relating to or occurring at the bottom of a body of water,
including the ocean.

Bid � An offer for an OCS lease submitted by a potential lessee in the form of
a cash bonus dollar amount or other commitments as specified in the final
notice of sale.

Bidding System � A combination of terms and conditions under which a
bid is submitted. The economic terms include, but are uot necessarily
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limited to,  I! ihe minimum bid per acre, �! the yearly rental, �! profit
share rates imposed on future production from those tracts leased. See
"Royalty."

Bidding Unit � All unleased Federal portions of 2 or more blocks whose
combined acreage is 5,760 acres or less which is offered in a speciTic lease
sale as a single leasable entity. See "Tract."

Blank Off � To close off by sealing or plugging.

Bleed � To drain off liquid or gas, generally slowly, through a valve called a
bleeder. To bleed down, or bleed off, means to slowly release the pressure
of a weIl or of pressurized equipment.

Block � A numbered area on an OCS leasing map or official protraction
diagram.  See "OCS Leasing Maps and Official Protraction Diagratns,"!
Blocks are portions of OCS leasing maps and official protraction diagrams
that are themselves portions of planning areas. Blocks vary in size, but
typical ones are 5,000 to 5,760 acres  approximately 9 square miles!.
Each block has a specific identifying number, area, and latitude and
longitude coordinates that can be pinpointed on a leasing map or official
protraction diagram. Scc "Tract."

Blowout � An uncontrolled flow of gas, oil, or other fluids from a well to
the atmosphere. A weII may blow out when for mation pressure exceeds
the pressure overburden of a column of drilling fluid.

Blowout Preventer  BOP! � The equipment installed at the wellhead for
the purpose of controlling pressures in the annular space between the
casing and drill pipe  or tubing! during drilling, completion and certain
workover operations; an assembly of heavy-duty valves attached to the.I

top of the well casing to control well pressure  also known as a "stack"!.

Bonus � Advance money offered by a bidder for the right to be awarded an oil
and gas lease.

Borehole A hole drilled in the earth's crust,

Bottom-Hole The lowest or deepest part of a well.

Bottom Water � Water occurring below the oil and gas in a production
formation.

Break Out � To unscrew one section of pipe, froin another section.
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Brine � Water that has a large quantity of salt, especially sodium chloride,
dissolved in it. Salt water.

Bring In A Well � To complete a well and put it in production.

BTU  British Thermal Unit! � A measure of the heating value of a fuel.

Cap Rock � An impermeable rock overlying an oil or gas reservoir that
tends to prevent migration of fluids from the reservoir.

Cased Hole � A wellbore in which casing has been run.

Cash Bonus � See "Bonus."

Casing � A steel pipe placed in a borehole to maintain the hole during
drilling, to protect against high-pressure reservoirs, and to provide a
means of extracting oil and gas.

Casinghead Gas � Associated and dissolved gas produced with crude oil; oil
well gas,

Casing String � The pipe run in a well, for example: surface string,
intermediate string, production string, etc.

Categorical Exclusion A category of actions which do not individually
or cumulatively have a significant effect on the human environment and
which have been found to have no such effect in procedures adopted by a
Federal Agency in implementation of the NEPA regulations and for
which, therefore, neither an EIS nor an EA is required.

Cat Walk � A narrow walkway.

Check Valve � A valve which permits flow in one direction only.

Choke A type of orifice installed for the purpose of restricting and
controlling flow.

Christmas Tree � The assembly of valves, pipes, and fittings used to
control fiow of oil and gas from the well.

Closed In � A well capable of producing oil or gas, but temporarily shut in,

Coastal Zone � Coastal waters and the adjacent shorelands strongly
influenced by each other. Note: the term, "Coastal Zone" has a special
meaning when the word is used in the context of CZM programs. When
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used in that context, "Coastal Zone" means State coastal waters and
adjacent lands identified by a State in its approved CZM program.

Coastal Zone Consistency Review Review of Federal licenses or
permits and OCS plans pursuant to the CZM Act by affected coastal
States to determine if the action is consistent with the State-approved
CZM program.

Collar � Heavy joints of drill pipe directly above the bit, which add pressure
on the bit.

Commingling �  I! Mixing of hydrocarbons in common-carrier pipelines
when one company's production facility is closer to another company's
refinery than to its own, or vice versa. Also used to facilitate
transportation or to blend oils for composition requirements. �! During
an exploration, cominingling refers to mixing of formation fluids from
two separate reservoirs by flow through a bore hole, which may result in
permanent damage to potable aquifers  Washington Administrative Code
344-12-087 b!!.

Come Out Of The Hole � To pull drill pipe, tubing, wireline tools, etc,,
out of the well,

Completion � See "Well Coinpletion."

Compliant Platform � Unlike a rigid, pile-fixed platform that resists sea
forces, a compliant platform is built to sway or "comply" with them,
Varieties of compliant platforins include the guyed tower, buoyant tower,
flexible tower, compliant piled tower, and tension leg platform.

Conclusively Presumed � Assumed to be concurred in. The term relates
to the concurrence by a State in an applicant's consistency certification for
a plan of exploration or a plan of development and production. If a State
does not comply with the time requirements of the CZM Act to notify
appropriate officials of its concurrence wi th or objection to an applicant's
certification, the MMS can presume that the State concurred with it. See
"Coastal Zone Consistency Review."

Condensate �  I! Hydrocarbons which are in the gaseous state under
reservoir conditions but which become liquid either in passage up the hole
or in the surface equipment �! Liquid hydrocarbons produced with
natural gas which are separated from the gas by cooling and various other
means.
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Conditional Resources � The amount of oil or gas expected to be found
in an area, on the condition that commercial  economically recoverable!
quantities of oil and gas are present.

Consistency Review � As called for in the CZM Act the pIans for a
process of review to determine if an action is consistent with the State-
approved CZM program.

Continental Margin � The zone separating the emergent continents from
the deep sea bottom.

Continental Shelf � A broad, gently sloping, shallow feature extending
seaward from the shore to the continental slope.

Continental Slope � The submerged, steeply sloping portion of the
continental margin, seaward of the continental shelf,

Control Panel � Switches and devices to start, stop, measure, monitor or
signal what is taking place.

Crude Oil � A mixture of liquid hydrocarbons that exists in natural
underground reservoirs and remains liquid at atmospheric pressure after
passing through surface separating facilities but does not include liquid
hydrocarbons produced from tar sand, gil sonite, oil shale, or coal. Crude
oil ranges from very light  high in gasoline! to very heavy  high in
residual oil!. Sour crude is high in sulphur content.

Cumulative Impact � Two or more individual effects which, when
considered together, are considerable, or which compound or increase other
environmental impacts. The individual effects which tnay result in
cumulative impacts may be changes resulting from a single project or a
number of separate projects. The cujnulative impact from several projects
is the change in the environment which results from the incremental
impact of the project when added to the other closely related past, present
and reasonab]y foreseeable probably future projects taking place over a
period of time  CEQA, 15355!.

Cut Oil � Oil that contains water, usually in the form of an emulsion, Also
called "wet oil",

DkP Platform � A drilling and production platform. Such an offshore
platform is a large structure with room to drili and complete a number of
wells.

Oead Oil � Crude oil containing essentially no dissolved gas when it is
produced.
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Dead Well � A well which has ceased to produce oil or gas, either
temporarily or permanently.

Debug � To detect, locate and correct malfunctions in a computer,
instrumentation or other type system.

Delineation Well � A well that is drilled to determine the extent of a
reservoir.

Density � The weight of a substance per unit of volume. For instance, the
density of a drilling mud may be described as "10 lb per gallon" or "75 lb
per cubic foot,"

Derrick � The tower-like component of a drilling rig that supports the cables
and blocks which in turn raise and lower the drill stem and bit,

Development and Production Plan � A plan submitted by industry to
MMS for approval Production Plan which describes activities beyond
exploration until the lease expires, The activities include facility
installation, drilling and production, etc.

Development Phase � Activities following exploration, discovery, and
delineation of minerals, including geophysical activities, drilling,
platform construction, and construction and operation of directly related
onshore support facilities for commercial production purposes.

Development Well � A well drilled in proven territory in a field for the
purpose of completing the desired spacing pattern of production.

Discovery � The initial find of significant quruitities of fluid hydrocarbons
on a given field on a given lease.

Discovery WeH � An exploratory well that encounters a new and
previously untapped petroleum deposit, A successful "wi'dcat well".

Dispersants � Specially developed solvents that can be applied to oil which
has been spilled in a body of water to break up or disperse the surface oil.
The oil then forms tiny oil deposits in the water column,

Disposal Well � A well through which water  usually salt water! is
returned to subsurface formations.

Dissolved Ga~Natural gas which is in solution with crude oil in the
reservoir.

Dogleg A term applied to a sharp change,
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Dolomite � A type of sedimentary rock similar to limestone but rich in
magnesium carbonate. Sometimes dolomite is found as the reservoir rock
for petroleum.

Dope � A viscous material used on casing or tubing threads as a lubricant,
and to prevent corrosion; a tarbase coating for pipelines to prevent
corrosion.

Downhole � A term to describe tools, equipment, and instruments used in
the wellbore. For example, a downhole tool is used in the wellbore.
Also, conditions or teclmiques applying to the wellbore.

Drawworks � The hoisting mechanism on a drilling rig. It is essentially a
large winch that spools off or takes in the drilling line and thus raises or
Lowers the drill stem and bit.

Drill pipe � Heavy, thick-wal]ed steel pipe used in rotary drilling to turn the
drill bit and to provide a conduit for the drilling muds.

Drill ship � A self-propelled, self-contained vessel equipped with a derrick
amidships for drilling wells in deep water. It may have a ship hull, a
catamaran hull, or a trimaran hulL

Drilling Mud � A special mixture of clay, water, or refined oil, and
chemical additives pumped downhole through the drill pipe and drill bit
The mud coals the rapidly rotating bit, lubricates the drill pipe as it turns
in the well bore, carries rock cuttings to the surface, serves as a plaster to
prevent the walls of the bore hole frotn crumbling or collapsing, and
provides the weight or hydrostatic head to prevent extraneous fluids from
entering the well bore and to control the downhole pressures that may be
encountered,

Drip � The small quantities of liquid hydrocarbons which sometimes condense
in a natural gas line. Also the equipment installed on a gas line to
remove liquids.

Dry Gas � Gas that does not contain natural gas liquids and condensable
water vapors.

Dry Hole � Any exploratory or development well that does not produce oil
or gas in commercial quantities.

Dynamic Positioning � A computer-activated means of maintaining a
drillship or semisubmersible on location by continuous activation and
control of the normal propulsion system and of specially located
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propulsion units called "thrusters." Dynamic positioning is normally
used in waters too deep to use mooring lines and anchors economically.

Easement � See "Right of Use and Easement."

Economically Recoverable Resource Estimate � An assessment of
hydrocarbon potential that takes into account �! physical and
technological constraints on production and, P the influence of costs of
exploration and development and market price on industry investment in
OCS exploration and production.

Etnulsion � A mixture of crude oil and formation water. Generally requires
time and heat, chemicals  called demulsi fiers or emulsion breakers! or
electricity to separate the water from the oil,

Endangered and Rare Species � A species of animal or plant which is in
immediate jeopardy from one or more causes, including loss or change of
habitat, exploitation, predation, coinpetition, disease or other factors. A
species of animal or plant is rare when it is not immediately threatened
with extinction but exists in such small numbers that it may become
endangered if its environment worsens or if it is likely to become
endangered within the foreseeable future throughout all or a significant
portion of it range.

Environment � Thc physical conditions which exist within the areas which
will be affected by a proposed project, including land, air, water, minerals,
flora, fauna, noise levels, objects of historical and aesthetic significance,
and where specified, socio-economic conditions.

Environmental Assessment  FA! � A concise public dorument required
by NEPA, In the document, a Federal Agency proposing an action
provides evidence and analysis for determining whether it must prepare an
EIS or whether it finds there is no significant impact, i.e., FONSI.

Environmental Impact Statement  FIS! � A statement prepared by a
Federal Agency in compliance with NEPA for any major action that could
have a significant effect on the human environment.

Exploration Phase � The process of searching for minerals preliminary to
development Exploration activities include �! geophysical surveys, �!
any drilling to locate an oil or gas reservoir, and �! the drilling of
additional wells after a discovery to delineate a reservoir. It enables the
lessee to determine whether to proceed with development and production.

Exploration Plan � A plan submitted by a lessee that identifies all the
potential hydrocarbon accumulations and wells thai. the lessee proposes to
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drill to evaluate the accumulations within the lease or unit area covered by
the plan. All lease operators are required to obtain approval of such a plan
by a Regional Director before exploration activities may commence.

Fail Safe � Said of equipment or a system so constructed that, in the event
of failure or malfunction of any part of the system, devices are
automatically activated to stabilize or secure the safety of the operation.

Fathom � A length of six feet, used as a unit of measure for the depth of
water.

Fatigue � Failure of a metal under repeated loading.

Field � A geographical area in which one or more oil or gas wells produce.
A field may refer to surface area only or to underground productive
formations. A single field may include several reservoirs separated either
horizontally or vertically.

Find � A discovery of petroleum that is commercially feasible to produce.

Fire Wall � A dike buiIt around oil tanks, oil pumps and other oil handling
equipment to contain any oil which may be accidentally discharged from
the equipment. It also serves to block the spread of a fire or give
protection for a period of time while emergency action is taken.

Fishing � The effort to recover tools, cable, pipe, or other objects from the
wellbore which have become lost in the well accidentally. Many special
and ingeniously designed fishing tools are used to recover objects lost
downhole. The object being sought downhole by the fishing tools is
referred to as the fish.

Fittings � The small pipes and valves that are used to make up a system of
piping.

Five-Year Program andi.easing Schedule � A leasing program that
consists of a schedule of proposed lease sales indicating, as precisely as
possible, the size, timing, and location of leasing activity which the
Secretary of ihe Interior determines wil! best meet national energy needs
for the 5-year period following its approval or reapproval.

Fixed or Bottom Founded � Permanently or temporarily attached to the
seafloor.

Fixed Platform/Drilling Tender Combination � A combination of a
fixed bottom-founded platform and a floaiing tender, The platform is
permanently attached to the seafioor and carries the essential drilling
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equipment. The floating tender is temporarily attached to the platform and
carries many of the accessories.

Flammable � Highly combustible; easily ignitable.

Flange Vp � To finish a job,

Flaw String � The string of casing or tubing through which fluids from a
well flow to the surface.

Flowing Pressure � The pressure at the wellhead of a flowing well,

Flowing Well � A well which produces without any ineans of artificial lift.

Fluid � A substance that flows, Both liquids and gases are fluids, In
common oil field usage, however, the term fluid refers to liquids.

Fluid Injection � Injection of gases or liquids into a reservoir to force oil
toward and into producing wells.

Flush Production � The high initial rate of flow from a good well.

Formation � A bed or deposit composed of substantially the same kinds of
rock. Each different formation is given a name, frequently as a result of
the study of the formation outcrop at the surface and sometimes based on
fossils found in the formation.

Formation Uamage � The reduction of permeability in a reservoir rock
arising from the invasion of drilling fluid and treating fluids into the
section adjacent to the wellbore. Often called skin dainmage.

Formation Fracture Gradients � Aesstue per unit depth at which the
formation rocks will fail causing interconnecting cracks to form in the
rock beds with resultant penetration of the formation by wellbore fluid,

Formation Pressure � The pressure exerted by formation fluids, recorded in
the hole at the level of the formation, with the well shut in,

Formation Water � The water portion of the crude oil mixture that comes
from the ground. Crude oil is generally made up of natural gas,
petroleum, and formation water  also called produced water!. Formation
water is contaminated with hydrocarbons and possibly with heavy metals
and hydrogen sulfide, The water must be separated from the crude oil
before it is delivered to a refinery.
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Fracturing � Application of hydraulic pressure to the reservoir formation to
create fractures through which oil or gas may tnove to the wellbore,

Gas Cap � The upper portion of an oil-producing reservoir occupied by free
gas.

Gas Hydrates � Icelike structures of gas and water in which gas rnolecules
are u'apped within a framework or cage of water molecules.

Gas Injection � Natural gas injected under high pressure into a producing
reservoir through an input or injection well as part of an enhanced
recovery operation.

Gas Lift � The raising, or lifting of liquid from a well by means of injecting
gas into the liquid,

Gas-Liquid Ratio  GLR! � The number of cubic feet of gas produced with
a barrel of liquid.  Usually water and oil.!

Gas-Oil Ratio  GOR! � The number of cubic feet of gas produced with a
barrel of oil.

Gas Plant Products � Liquids recovered from natural gas in a gas
processing plant and, in some situations, from field facilities. See
"Natural Gas Liquids."

Gas Processing Plant  Gas Plant! � A facility designed  I! to achieve
the recovery of natural gas liquids from the stream of natural gas which
may or may not have bccn processed through lease separators and field
facilities, and �! to control the quality of the natural gas to be marketed.

Gas Regulator � A device for controlling the pressure of gas fiowing in a
pipclinc.

Gas Well � A well capable of producing natural gas.

Gathering Lines � The fiow lines which run from several wells to a central
lease or plant facility.

Geologic Hazard � A feature or condition in the earth's geologic structure
which may pose risks to oil exploration, development or production
activities. Mitigation of the hazard's risk potential may necessitate
special engineering considerations or relocation of a facility.

Geology � The scientific study of the origin, history and structure of the
earth as recorded in rocks. A person trained in geology is a gcologisL A
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petroleum geologist is primarily concerned with sedimentary rocks where
most of the warld's oil has been found.

Geophysics � The study of the earth's surface as revealed by differences in
rack density and distribution; studied by means of seismic, magnetic, and
gravity surveys. A person trained in geophysics is a geophysicist.

Gradient, Pressure � Pressure change with depth, expressed in psi/ft.

Gradient, Temperatur e � Temperature change with depth, expressed in
F /100 ft.

Gravity Drainage � The movement of the ail in the reservoir toward the
wellbore due ta the force of gravity,

Gravity-Specific � Density expressed as the ratio of the weight of a
volume af substance to the weight of an equal volume of another standard
substance ln the case of liquids and solids, the standard is fresh water. In
the case of natural gas or other gaseous material, the standard is air.

Gunk � The collectian of dirt, paraffin, oil, mill scale, rust, and other debris
that is cleaned out of a pipeline when a scraper or a pig is put through the
line.

Guyed Tower � A relatively slender trussed steel column of constant cross
section which supparts one ar more decks. The tower is held in place by
guylines extending radially from the tap of the tower to clump weights
and anchors on the acean floor. The tower is a compliant structure,
designed to move with environmental farces rather than resist them.

Hand � Practically anyone who works in the oil industry, but especially
applied to those who work in the field,

Hang The Rods � To pull the rods out of the well and hang them in the
derrick.

Hard Hat � Molded plastic hat worn in the field for protection.

Headache! � A warning cry given by a fellow warker when anything is
accidentally dropped or falls from overhead toward another warker,

Heavy Metals � Certain potentially toxic metals such as barium  Ba!,
cadmium  Cd!, chromium  Cr!, copper  Cu!, lead  Pb!, mercury  Hg!,
nickel  Ni!, silver  Ag!, and zinc  Zn!.
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Heavy Oil � Crude oil portions with heavier inolecular weight; tend to be
heavy, thick, and not flow easily; produces good asphalts.

High-Cost Gas � Gas that would cost more to produce than would normally
be expected such as gas produced from below 15,000 feet or gas produced
from certain designated tight formations.

Hold-Down � A mechanical arrangement to prevent the upward movement of
certain pieces of equipment installed in a welL

Hole � The wellbore.

Holiday � A gap or void in the coating of a pipe or in paint on a metal
surface,

Hot Oil � Oil production in violation of state regulations or transported
interstate in violation of federal regulations.

Hot Oil Treatment  To Hot Oil! � A treatment using heated oil to
melt and remove accumulated paraffin from the tubing, annulus, flow
lines or production equipment.

Hot Tapping � Making repairs or modifications on a tank, pipeline, or other
installation without shutting down operations,

Hydrate Zone � The formation or formations containing gas hydrates, See
"Gas Hydrates."

Hydrocarbon Any of a large class of organic compounds containing
primarily carbon and hydrogen. Hydrocarbons include crude oil and
natural gas.

Hydrocarbon Potential See "Area of Hydrocarbon Potential."

Hydro-Test  Hydrostatic Testing! � To apply hydraulic pressure
 usually with water! in order to find leaks in tubing, lines, vessels and
equipment.

Initial Potential  IP! � The initial capacity of a well to produce.

Injected Gas � High pressure gas injected into a formation to maintain or
restore reservoir pressure or otherwise enhance recovery. Also, gas
injected for gas-lifL

Input Well � A well which is used for injecting fluids into an underground
stratum,
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Intermediate Casing String � The casing set in a well after the surface
casing. Also called production casing,

Jacket � See "Steel-Jacketed Platform,"

Jack-Up Unit � An offshore drilling structure with tubular or truss legs that
support the deck and hull. When positioned over the driUing site, the leg
bottoms rest on the seafloor. A jack-up unit is towed or propelled to a
location with its legs up.

Joint � A length of pipe, casing or tubing, usually from 20 to 30 feet long.

Junk � Metal debris lost in a hole, Junk may be a lost bit, milled pieces of
pipe, wrenches, or any relatively small object that must be fished out of
the hole.

Kelly � A length of pipe or hollow forging with shoulders on the outside,
either square or hexagonal, that fits into a matching shouldered hole in the
rotary table and is screwed into the top of the drill pipe string,

Kick-Off � To bring a well into production.

Kill A Well To stop a well from producing so that surface connections
may be removed for well servicing or workover. It is usually
accomplished by circulating water or mud to load the hole and render it
incapable of flowing.

Lay Sarge � A shallow-draft, barge-like vessel used in the construction and
laying of underwater pipclines in swampy areas and to offshore platforms,

Lease �  I! A legal document that conveys to an operator the right to drill for
oil and gas. �! The tract of land, on which a lease has been obtained,
where the producing wells and production equipment is located.

Lease Automatic Custody Transfer  LACT or ACT! � The
measurement and transfer of oil f'rom the producer's tmdcs to the oil
purchaser's pipeline on an automatic basis without a representative of
either having to be present,

Lease Operator � Sce "Operator."

Lease Sale � An MMS proceeding by which leases for certain OCS tracts
are offered for sale by competiuve sealed bidding and during which bids are
received, announced, and recorded.
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Lease Term � Duration of a lease, Oil and gas leases are issued for an initial
period of 5 years or not to exceed 10 years where such longer period is
necessary to encourage exploration and development in areas because of
unusually deep water or other unusually adverse conditions. Once
production is reached, the term continues as long as there is production.

Leasing Map � See "OCS Leasing Maps and Official Protraction
Diagrams."

Leasing Phase � MMS's five-year lease sale process defines the leasing
phase of OCS oil and gas development; the oil industry and federal and
state governments prepare fro the Lease Sale, which marks the transition
into the Exploration Phase.

Lessee � A person or persons to whoin a lease is awarded; the recipient of a
lease. See "Operator,"

Lifting Costs � The costs of producing oil from a well or a lease.

Light Oil � Portions of crude oil of lighter molecular weight; tend to flow
easily and make good gasolines.

Limestone � A type of sedimentary rock rich in calciuin carbonate.
Limestone sometimes serves as a reservoir rock for petroleum.

Liquefied Natural Gas  LNG! � Natural gas that is purified, then cooled
and compressed until it froms a liquid.

Liquefied Petroleum Gas  LPG! � A compressed hydrocarbon gas
obtained through distillation and usable as a fuel for certain processes.

Location � The place at which a well is to be or has been drilled.

Long String  Casing! � See "Production Casing".

Make Up � To assemble and join parts to form a complete unit, as to make
up a string of tubing. To screw together two threaded pieces.

Manifold � An accessory system of valves and piping to a main piping
system  or another conductor! that serves to divide a flow into several
parts, to combine several flows into one, or to reroute a flow to any one
of several possible destinations.

Marine Riser � Sec "Riser Pipe."

MlcroIayer � The thin  one milimeter! layer at the surface of seawater.



Appendix G / 175

Minimum Royalty � The lowest payment a lessee must pay on a Federal
or Indian lease after production begins. It is equivalent to the yearly
rental, typically $3 per acre or $8 per hectare  offshore!. Rentals are paid
annually before a discovery; royalties are paid on production after a
discovery. If the total royalty payments amount to less than the yearly
rental, the minimum royalty payments make up the difference. See
"Royalty."

Mitigation Measures which if unplemented would: I! avoid impacts
altogether by not taking actions or parts of actions  c.g. not approving
portions of the project!; 2! minimizing impacts by limiting the degree or
magnitude of the action and its implementation; 3! rectifying the impact
by repairing, rehabilitating, or restoring the impacted environment; 4!
reducing the impact over time by preservation and maintenance operations
during thc life of the project; 5! compensating for the impact by replacing
or providing substitute resources or environments.

Mobile Offshore Drilling Unit � A drilling vessel that floats upon the
surface of the water when being moved from one location to another. It
may or may not float once drilling begins. Mobile uniLs include jack-up
drilling units, semisubmersibles, submersibles, and drillships.

Mud � The liquid circulated through the wellbore during rotary drilling and
workover operations. In addition to its function of bringing cuttings to
the surface, drilling mud cools and lubricates the bit and drill stem,
protects against blowouts by holding back subsurface pressures, and
deposits a mud cake on the wall of the borehole to prevent loss of fluids
to the formation.

Multiple Completion � A well equipped to produce oil an@'or gas
separately from more than one reservoir.

NPDFS � National Pollution Discharge Elimination System. A permit
required by the Environmental Protection Agency for discharges into
ocean waters.

Natural Gas � A mixture of hydrocarbons and varying quantities of
nonhydrocarbons that exists either in the gaseous phase or in solution
with crude oil in natural underground reservoirs.

Natural Gas Liquids  NGL! � Hydrocarbons that occur naturally in
gaseous form or in solution with oil in a reservoir, and that are
recoverable as liquids by condensation or absorption .

Nautical Mite � A measure of marine distance equal to 6,076 feet or 1,852
meters.
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Neuston � The upper several centimeters of the ocean surface.

Net Profit Share A bidding systein for leasing tracts on the OCS that
uses the cash bonus as the bid variable and requires a fixed annual rental
payinent and net profit share payments at a fixed percentage rate that is
constant for the duration of the lease.

Nominations � The amount of oil or gas a purchaser expects to take form a
field as reported to a state regulatory agency.

Non-Associated Gas � Natural gas which is in reservoirs that do not
contain significant quantities of crude oil,

Nonenergy Minerals � All minerals other than oil, gas, and sulphur,

Non-Operator � A working-interest owner other than the one designated as
operator of the property,

Notices to Lessees and Operators � The MMS documents used to
distribute inforination and Operators to lessees and operators. The NTL's
may be issued for several reasons, e.g., providing an interpretation of a
regulation or transmiuing administrative information such as a change in
an MMS office address.

OCS � See "Outer Continental Shelf,"

OCS Leasing Maps and Official Protraction Diagrams � Basic
geographical records; maps used in lease sales. Leasing maps are used in
the Gulf of Mexico  nearshore Texas and Louisiana} and in small areas
offshore California. Leasing inaps are developed on the basis of
extensions of the leasing grids used onshore. Most of the offshore area is
mapped on official protraction diagrams  OPDs! using the Universal
Transverse Mercator grid system, Each OPD covers 1 degree latitude by 2
degrees longitude  except for offshore Alaska which is 1 degree latitude by
3 degrees longitude! and is divided into blocks.

Each leasing map or OPD bears a distinct alphanumeric number and in
most cases a name based on onshore land features, a nearby city or town,
or the hydrographic features contained within the limits of the diagram.
Shoreline detail is also depicted on the OPD when it falls within the
limits of the particular diagram.

Off Production � Said of a well when it is shut in or temporarily not able
to produce,

Offshore � That geographic area which lies seaward of the coastline.
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Offshore Storage and Treating Vessel  OS&T! � A converted vessel,
usually a tanker anchored by a platform, used to remove natural gas, water
and other impurities from crude oil and to store the treated produc t until it
is offloaded for transport to a refinery by a shuttle tanker,

Oil � A fiuid composed of hydrocarbons  for purposes of this report!.

Oil and Gas Separator � An item of production equipment used to
separate the liquid components of the well stream from the gaseous
components.

Oil Operator  Operator! � An individual or company engaged in the
business of finding and producing oil and gas,

Oil Spill Contigency Plan � A plan submitted by the oil/gas lessee to
the MSS, with an EP and DPP, that details provisions for the fully
defined, specific actions to be taken following discovery of an oil spill.
This includes both the procedure for notification and clean-up response to
the spill, as well as a listing of the clean-up equipment and materials that
will be available.

Oil Well � A well comp1eted for the production of crude oil from at least
one oil zone or reservoir.

On The Pump � A well that is not capable of flowing and is produced by
means of a pump.

Open Hole � Uncased portion of a well.

Operator � The individual, partnership, firm, or corporation having control
or management of operations on a leased area or a portion thereof. The
operator may be a lessee, designated agent of the lessee, or ho1der of rights
under an approved operating agreement.

OS&T � See "Offshore Storage and Treatment Vessel."

Outer Continental Shelf  OCS! � The part of the continental shelf
beyond the line that marks State ownership; that part of the offshore lands
under Federal jurisdiction.

Overproduced � Said of a well that has produced more than is allowable,

Packer � An expandable plug-like device for sealing off the annular space
between Ihe well's tubing and the casing,
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Paraffin � Heavier paraffin-base hydrocarbons often form a waxlike substance
called paraffin. Paraffin inay accumulate on the walls of tubing, flow
lines and other production equipment, thus restricting the flow of well
fluids to the extent that it must be removed. See "Hot Oil Treatment,"

Pay Out � The recovery from production of the costs of drilling, completing,
and equipping a well.

Pay Sand The producing formation, or that formation which represents the
objective of drilling, Also referred to as "pay."

Permafrost � Permanently frozen subsoil in arctic or subarctic regions.

Permeability � The measure of a rock's ability to transmit fluids; a measure
of the ease with which fluids can fiow through a porous rock.

Permeability  of a reservoir rock! � The ability of a rock to transmit
fluid through thc pore spaces � a key influence on the rate of flow,
movemcnt and drainage of the fluid. There is no necessary relation
between porosity and permeability. A rock may be highly porous and yet
impermeable if there is no communication between pores. A highly
porous sand is usually highly permeable.

Permit � An authorization to do some activity, granted by a governmental
regulatory agency,

Petrochemical Plants � Plants than turn crude oil fractions or their
processed derivatives into feedstocks that are used in the manufacture of
many other products, from liquid detergents to phstics.

Petrochemicals � A chemical substance that is commercially produced from
crude oil, natural gas, or their derivatives.

Petroleum � Oil or gas obtained from the rocks of the earth by drilling down
into a reservoir rock and piping them to the surface; most often a complex
mixture of hydrocarbons of diff'erent types, with small amounts of other
substances.

Petroleum Rock � Sandstone, limestone, dolomite, fractured shale, and
other porous rock formations where accumulations of oil and gas may be
found.

Pig � A device inserted in a pipeline for the purpose of sweeping the line
clean of water, rust, or other foreign matter, Also known as "Go-Devil".

Pig A Line � To run or put. a pig or scraper through a pipeline.



Appendix 6 I 179

Pig Iron � Any piece of oilfield equipment made of iron or steel.

Pipeline Gas � Gas which meets gas pipeline purchaser specifications.

Pipeline Oil � Clean oil, Crude oil whose BSkW content is low enough
to make the oil acceptable for transport or pipeline shipment,

Plan af Development and Production � See "Development and
Production Plan."

Plan of Fxploration � See "Exploration Plan."

Planning Area � A subdivision of an offshore area used as the initial basis
for considering blocks to be offered for lease in the DOI's areawide
offshore oil and gas leasing program.

Platform � An offshore structure from which offshore weHs are drilled,
produced, or both. See "Compliant Platfortn" and "Steel-Jacketed
Platform."

Platform Jacket � See "Steel-Jacketed Plaiforin."

Play � A group of prospective reservoirs or oil fields that are geologically
similar, exhibiting the same source, reservoir, or trap characteristics and
controls.

Plug and Abandon � Expressions, often abbreviated "PAA", referring to
the act of placing plugs in a depleted well or dry hole, then abandoning it.
See "Abandon."

Porosity  of a reservoir rock! � The percentage that the volume of the
pore space bears to the total bulk volume. The pore space determines the
amount of space available for storage of fluids.

Porosity � The ratio of the holes, voids, or pores in a rock to its total
volume or size.

Pressure Gage � An instrument for measuring fluid pressure.

Pressure Maintenance � Maintaining reservoir pressure by injecting fluid,
normally water or gas, or boih.

Pressure Regulator � A device for maintaining pressure in a line,
downstream from the device.
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Pressure-Relief Valve � A valve that. opens at a preset pressure to relieve
excessive pressures within a vessel or line; also called a relief valve,
safety valve, or pop valve.

Primary Recover � The natural flow from a production well; the first phase
of production from a well.

Produced Water � See "Formation Water."

Producing Platform � An offshore structure accommodating a number of
producing wells. Also see "Well Platform,"

Production Casing  Production String! � The last string of casing sct
in a well; the casing string set to the top or through the production
formation and inside of which Ls usually suspended the tubing string,
Also called the oil string or long string.

Production Phase � The yield of an oil or gas weH. Also that branch of
the petroleum industry that has to do with bringing the well fluids to the
surface and separating them, and with storing, gaging, and otherwise
preparing the product for the pipeline; the phase of oil and gas operations
involved with well fluids extraction, separation, treatment, storage,
measurement, and  sometimes! transpartation.

Production Platform  Processing Platform! � An offshore structure
providing a central processing and dispasition point for fluids produced
from wells on adjacent producing and well platforms. The treated oil and
gas is moved to shore through submarine pipelines. Produced water is
generally disposed af within the field.

Proprietary Information~eologic and geaphysical data, information,
and derivatives thereof that cannot be released to the public for a specified
term because of Federal law, regulations, or statutes, or because of
contractual requirements.

Proration � A system of allacating the amount of oil or gas a well or field
is allowed to produce wilhin a given period by a regulatory agency.

PSI � Pounds per square inch.

Pull A Well � To remove rods or tubing from a well.

Pump � A device used to increase the pressure of or move liquids. Types of
pumps include: sucker rod, reciprocating, centrifugal, rotary, gear, and
jeL
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Put A Well On � To start a well flowing or pumping.

Qualified Bidder � A bidding entity or person who has met the appropriate
requirements of 30 CFR Part 256, Subpart G, and of the notice of sale,

Rack Pipe � To stand pipe in the derrick when corning out of the hole or to
stack pipe on a pipe rack.

Recoverable Resource Estimate � An assessment of the oil and gas
resources that takes into account the fact that physical and technical
constraints dictate that only a portion of resources or reserves can be
brought to the surface.

Recomplefion Operations � To perforin operations to change producing
formations in an existing weII.

Refinery � A large plant that processes crude oil into many components.
The plant receives crude oil  which has normally been separated and
treated! and uses processes that include heating, fractionating, pressure,
vacuum, reheating in the presence of catalysts, and washing with acids,
The resulting components will range from gasoline, kerosene, lubricating
oils, bunker fuel light gases to petroleum coke,

Refining � Fractional distillation, usually followed by other processing  as
cracking!.

Relief Well � A weIl that is drilled and deviated so that it bottoms out near
the borehole of a blown-out well. Then mud is pumped down the relief
well to kill the wild well.

Remote Control Station � A centrally located station containing
equipment to control and regulate operations in one or more fields.

Reserve Estimate � An assessment of the portion of the identified oil and
gas resource that can be economically recovered.

Reserves � A discovered resource. That portion  in barrels or cubic feet! of
an identified oil or gas resource which can be economically extracted using
current technology. See "Economically Recoverable Resource Estimate"
and "Resources and Reserves  DOI!."

Reservoir � A subsurface porous and permeable rock body that contains oil
and/or gas,

Reservoir Pressure � The pressure at the face of the producing formation
when the well is shut in,



IB2 I ORAP Advisory Committee

Resources � Concentrations of naturally occurring solid, liquid, or gaseous
materials in or on the Earth's crust. These include both identified
 discovered! and undiscovered resources. See "Undiscoveted Recoverable
Resources" and "Resources and Reserves  DOI!,"

Resources and Reserves  DOI! � DOI has four major classifications of
offshore oil and gas potential:

�! Undiscovered economically recoveroble resource~esources autside
of known fields estimated to exist in potential coinmercial
accumulations. The presence of these resources is postulated on the
basis of geologic, engineering, and economic inferences.

�! Measured reserves � Proved reserves in known fields. They are
reserves that are part of the ecanamicafly identified resource that is
estimated from geologic evidence sup~ diicctly by engineering
measurements.

�! Indicated reserves � The additional quantities of crude oil and gas in
known ieservairs  in excess of the measured reserves! which are
believed to be economically recoverable by application of enhanced
recovery techniques, whether or not such a program is currently
installed.

�! Inferred reserves � Quantities of oil and gas in known oil and gas
fields that may be found by further drilling through producing layers
and discovery of new pay zones.

Reworking A Well  Remedial Operations! � To restore production
from an existing formation when it has fallen off substantially or ceased
altogether.

Rig � The derrick, drawworks and attendant surface equipment of a drilling or
workover unit.

Right Of Use And Easement � For the OCS, a right of use and easement
usually refers to the authorization by MMS to a lessee for the
construction and maintenance af a pipeline or other structure an OCS
lands not subject to the lessee's lease.

Right-Of-Way � For the OCS, a right-of-way usually refers to the
authorization by MMS for the construction and maintenance of a pipeline
and associated structures on the OCS.

Riser � A pipe through which liquid travels upward.

Riser pipe � The pipe and special fittings used on floating offshore drilling
rigs to establish a seal between the top af the wellbore, which is on the
ocean floor, and the drilling equipment located above the surface of the
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water. A riser pipe serves as a guide for the drill stem from the drilling
vessel to the wellhead and as a conductor of drilling fluid from the well to
the vessel. The riser consists of several sections of pipe and includes
special devices to compensate for any movement of the drilling rig caused
by waves. Further, pipelines for transporting hydrocarbons necessarily
have "riser pipes" connecting the pipeline from the sea floor to the
platform production deck. A riser pipe is also called a marine riser.

Riser System � See "Riser Pipe,"

Roughneck Any laborer working on an oil-drilling rig,

Round-Trip � To pull out and subsequently run back into the hole a string
of drill pipe, tubing or sucker rods, Also termed "trip."

Roustabout � Any unskilled laborer, as in an oil field.

Royalty � A share of the minerals produced from a lease; a percentage of
production either in money or in kind which a lessee of a Federal or Indian
lease is required to pay. See "Royalty-in-Kind,"

Royalty-In-Kind � A payment by a lessee in crude oil rather than in cash
for the amount of royalty due in the Federal Government as the Federal
Government's share  per the lease contract! of the extracted oil and gas.
 The Federal Government then sells the crude oiI to eligible refinets who
in turn pay for the value of the oil in the fortn of a monetary payment.!

Royalty Interest � The fraction of the oil and gas retained by the mineral
rights owner under the lease agreenient.

Run � The amount of crude oil sold and transferred to the pipeline by the
producer.

Run In � To go into the hole with tubing, drill pipe, etc.

Run Ticket � A record of oil transferred from the producer's storage tank to
the pipeline. This is the basic legal instrument by which the lease
operator is paid for oil produced and sold.

Sale Area � The grouping of whole and partial blocks within a specific
planning area offered for sale,

Sand � A loose material most commonly composed of small quartz grains
formed from the disintegration of preexisting rocks, Also see
"Sandstone."
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Sandstone � A compacted segmentary rock composed of the minerals quartz
or feldspar. Sandstone is a common rock in which petroleum and water
accumulate,

Scoping � A "reaching-out" process intended to involve all interested persons
and groups  Federal and non-Federal! in determining issues, areas, and
alternatives to be studied in the EIS,

Scrubber � A vessel through which gas is passed to remove liquid and
foreign matter.

Secondary Recovery � Methods used to enhance well production after
primary recovery no longer produces sufficient commodity. This
frequently involves injecting water or gas into the reservoir rock.

Secondary Treatment � Techniques to increase production from a well
once the resource is somewhat depleted and primary techniques no longer
produce an adequate flow.

Sedimentary Rock � A rock composed of materials that were transported to
their present position by wind or water. Sandstone, shale, and limestone
are sedimentary rocks.

Seep � A naturally occurring leakage of petroleum from natural sources.

Seismic � Pertaining to characteristics, or produced by, earthquakes or earth
vibration; having to do with elastic waves in the earth.

Seismic Survey � A method of geophysical prospecting using thc
generation, reflection, refraction, detection, and analysis of elastic waves
in the earth.

Semisubmersible � A floating offshore drilling structure that has hulls
submerged in the water but not resting on the seafloor.

Separator � A pressure vessel used for the purpose of separating gas from
crude ail and water.

Separation and Treatment Plant � A facility that separates gases and
water from crude oil. The process uses a series of treatment facilities and
holding tanks and processes the crude oil with a variety of gravity, heat,
chemical, and electric treatments, If necessary, the treatment will include
sweetening sour gas.
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Service Well � A non-producing well used for injecting liquid or gas into
the reservoir for enhanced recovery. Also a sale-water disposal well or a
water supply well.

Shale � A fine-grained sedimentary rock composed of silt and clay sized
particles The inost frequently occurring sedimentary rock.

Show � Evidence of gas or oil found by examining rock cuttings and drilling
muds while drilling an exploratory well.

Shut In � To close valves on a well so that it stops producing; said of a weIl
on which the valves are closed.

Shutdown Phase � The final phase of oil and gas production, when industry
stops production because it's no longer profitable, generally 20 or more
years after production begins. Typically, offshore facilities are removed,
well pipes are cut off below the mudline, and onshore facilities may be
disinan tied or converted,

Significant Impact � A substantial, or potentially substantial, adverse
change in the environment resulting from a project.

Single-Point Mooring � Offshore anchoring and loading or unloading
point connected to shore by an undeisea pipeline; used in areas where
existing harbors are not deep enough for laden tankers. It is also used in
connection with subsea production.

Skimmer s � Boats or devices that siphon or skim spilled oil off the top of
water.

Smart Pig � A computerized pig, used to inspect pipelines.

Solution Gas � Natural gas dissolved in crude oil and held under pressure in
the oil in a reservoir.

Sorbents � Materials that attract and absorb oil; useful in oil cleanup.

Sour Crude Oil  Sour Crude! � An oil containing free sulphur or other
sulphur compounds whose total sulphur content is in excess of one
percent Usually called high sulfur crude.

Sour Gas � Natural gas containing hydrogen sulfide.

Spacing � Distance between wells producing from the same reservoir
 usually expressed in terms of acres, e.g., 10-acre spacing!.
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Spud � To begin drilling a welL

Stabilized � A well is considered "stabilized" when, in the case of a flowing
well, the rate of production through a given size of choke remains
constant, or, in the case of a pumping well, when the fluid column within
the weIl remains constant in height,

Steel-Jacketed Platform � A platform of one or more decks on which
drilling and production equipment is mounted and which is supported by a
conventional steel tower. The tower  or "jacket"! consists of welded steel
tubular members; like a stool, it increases in horizontal cross section
from top to bottoin. The jacket is connected to the ocean floor by pilings
driven through the legs and grouted with cement in the space between the
pile and the jacket. The platform is then fitted into the jacket and secured.
This type of platform is designed to resist environmental forces.

Stimulation � The descriptive term used for several processes to enlarge old
channels, or create new ones, in the producing formation of a weII, i,e.,
acidizing or fracturing.

Stipulations � Specific measures imposed upon a lessee that apply to a
lease. Stipulations are attached as a provision of a lease; they may apply
to some or all tracts in a sale. For example, a stipulation might limit
drilling to a certain time period of the year.

Strategic and Critical Minerals � Minerals that  I! would be needed to
supply the military, industrial, and essential civilian needs of the. United
States during a national defense emergency, and �! are not found ox
produced in the United States in sufficient quantities to meet such needs,

Stratum A thin shcel. of sedimentary rock formed by natural causes, usually
a series of layers lying between beds of other kinds.

String � Refers to the casing, tubing, or drill pipe in its entirety, i.e., the
casing string, ctc.

Structure � An underground geological feature capable of forming a reservoir
for oil and gas.

Subsurface Safety Valve � A safety device installed in thc well's tubing
below the surface to automatically shut the well in when predetermined
flow rate, pressure, or other conditions arc used.

Summary Report � A document prepared by the Interior Department for
affected state and local governments as to current OCS reserve estimates,
projections of magnitude and timing of development, transportation
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planning, and general location and nature of nearshore and offshore
facilities.

Sundry Notice � A form used by a lessee for requesting approval from
MMS for specific work on a well such as cleaning out sand or treating
with acid to increase production.

Supply Vessel � A boat that ferries food, water and supplies and equipment
to a rig and returns to land with refuse that cannot be disposed of at sea

Supply Base � A port area developed to support development and production
platforms; includes berthing for supply and work boats, warehouse space,
maintenance facilities, staging yards, etc.

Surface Casing � The first string of casing to be set in a well. Its
principal purpose is to protect fresh water sands.

Surge Tank � A vessel on a flow line whose function is to rcccive and
cushion sudden rises or surges in the stream of liquid.

Suspension of Operations or Production � An authorized temporary
cessation or prohibition of Production activities on a leasehold. As of the
effective date of a suspension, time on a lease stops for thc life of the
suspension, thus having the effect of extending the term of a lease for a
period of time equal to the length of time of the suspension.

Sweet � Said of oil or gas when it contains no sour impurities.

Tattletale � A device on an instrument control panel to indicate the cause of
a system shutdown or alarm signal.

Tender � A barge or small ship serving as a supply and storage facility for an
offshore drilling unit; a supply ship.

Tension Leg Platform � A floating platform of the compliant type which
is used for drilling or production and is restrained and located by tension
cables or articulated supports from the ocean bottom.

Tertiary Recovery � Methods used to enhance well production after
secondary recovery no longer produces sufficient commodity.

Term � Sec "Lease Term."

Thief � A metal cylinder with a spring actuated closing device that is lowered
into a tank to obtain samples of oil at any given depth.
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Ton � Short ton = 2,000 pounds; long tan = 2,240 pounds,

Tract � A designation assigned for administrative and statutory purposes to a
block or combination of blocks that are identified on a leasing map ar an
official protraction diagram prepared by MMS. A tract may not exceed
5,760 acres unless it is determined that a larger area is necessary to
comprise a reasonable econorruc production unit, See "Leasing Map,"
"B lock," and "Bidding Unit."

Trans-Alaska Pipeline  TAP! � A 48-inch-diameter pipeline, 800 miles
long, completed in 1977, that transports crude oil froin the Alaskan Narth
Slope ta the ice free port of Valdez.

Trap  Geologic! � An arrangement of rock strata or structures that halts the
migration of oil and gas and causes them to accumulate.

Trip � See "Round-Trip."

Trunk Lines � A main line; a large-diameter pipeline between distant
points.

Tubing � A string of relatively small diameter pipe that may be run in the
well inside the cemented well casing. Hydrocarbons pass through the
tubing ta the wellhead. Using tubing facilitates repairs, since tubing can
be removed, while casing is ccmen cd in place.

Underwater Manifold � See "Manifold."

Undiscovered Economically Recoverable Resources Quantities of
economically recoverable oil and gas that are estimated to exist outside
known fields.

Undiscovered In-place Resources � Quantities of oil and gas that are
estimated ta exist outside known fields, without reference to technological
or economic factors.

Unit � Administrative cansolidation of OCS leases held by two or more
companies but explored, developed, and/ar produced by one operator for
the purposes of conservatian, eliminating duplication of operations,
and/or maximizing resources recovered.

Unitization � Unitization is the process whereby the awners of adjoining
properties pool their reserves and form a single unit for the operatian of
the properties by only one of the owners, The production froin the unit is
then divided on the basis established in the unit agreeinent. The purpose
of such agreement is ta produce the reserves more eKiciently, increasing
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the recovery for every participant. This is especially important where
enhanced recovery is anticipated,

Unit Operator � The company designated to operate unitized properties.

Vapor Recovery Unit � A facility for collecting stock or storage tank
vapors to prevent their loss to the atmosphere.

Vent � A connection in a vessel, line, or pump to permit the escape of air or
gas.

Viscosity � A measure of how easily a liquid will pour or flow.

Volatile � Capable of being readily vaporized, rapidly evaporating.

Water-Coning � The upward encroachment of water into a well due to
pressure drawdown from production,

Water Flooding � One method of enhanced recovery in which water is
injected into an oil reservoir to force additional oil out of the reservoir
rock and into the well bores of producing wells.

Water Well � A well drilled to �! obtain a fresh water supply to support
drilling and production operations, or �! obtain a water supply to be used
in connection with an enhanced rccovcry program.

Weathered Crude � Crude oil which has lost an appreciable quantity of its
entrained gas due to evaporation during storage,

Well � A hole drilled in the earth for the purpose of finding or producing
crude oil or natural gas, See "Service Well.

Well Completion � The activities following the drilling phase to place a
well in a production status.

WeH Permit � The authorization to drill a well issued by a governmental
regulatory agency.

Well Platform � An offshore structure with a platform above the surface of
the water that supports the producing well's surface conlrols and flow
piping.

Well Servicing � The maintenance work performed on an oil or gas well to
improve or maintain the production trorn a formation already producing in
thc well, Usually, it involves repairs to the pump, rods, gas-lift valves,
tubing, packers, etc.
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Well Workover � See "Workover."

Wellhead � The equipment used to maintain surface control of a weH.

Wet Gas � Natural gas containing significant amounts of liquefiable
hydrocarbons.

Wild Well � A well that has blown out, caught on fire, and cratered,

Wildcat Well � An oil or gas well drilled in previously unexplored areas.
Also, "rank wildcat."

Work Boat � A boat or self-propeUed barge used to carry supplies, tools, and
equipment to job site offshore.

Working Iaterest � The operating interest under an oil and gas lease.

Workover � Operations on a producing well to restore or increase
production. A workover may be done to wash out sand, acidize,
hydraulically fracture, mechanically repair or for other reasons, See
"Reworking a Welt."

Zone � The term "zone," as applied to reservoirs, is used to describe a unique
interval which has one or tnore distinguishing characteristics, such as
lithology, porosity, saturation, etc.




