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NOTICE
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This report represents work supported by Contract Number
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PREFACE

Concern about the adequacy of government procedures relating to the
safety and efficacy of oil and gas operations on the outer continental
shelf (OCS) caused the Congress to enact a series of amendments in
1978 to the Outer Continental Shelf Lands Act (P.L. 95-372) (OCSLA).
Subsection 21 (b), one of the provisions of the amended act, increases
the responsibilities of the U.S. Geological Survey (USGS) of the
Department of the Interior and the U.S. Coast Guard (USCG) of the
Department of Transportation by directing them to require "on all new
drilling and production operations, and wherever practicable, on exist~
ing operations, the use of the best available and safest technologies
[that are considered by the agencies to be] economically feasible..."

This report deals with those technologies, which have come to be
known by the foreshortened term of "BAST." The report culminates a
study, undertaken at the request of the USGS, by the Panel on Best
Available and Safest Technologies under the auspices of the National
Research Council’s Marine Board. It suggests guidelines that might be
adopted by the USGS and USCG in {mplementing Subsection 21 (b).

The study wvas performed as a sequel to an earlier request from the
USGS to suggest a strategy the agency could use in carrying out its
major new responsibilities under the OCSLA. In that strategy, issued in
December 1978, the Marine Board cautioned that "because different tech-
nologies may be necessary in different situations...there are no best
available and safest technologies for universal application to all
offshore oil and gas development operations."l/ Accordingly, the
Marine Board observed, it is not "incumbent on either [agency], in order
to establish compliance with the statute, to specify through regulation
a particular technology or technologies as the 'best and safest.'"

Subsequently the USGS announced in the Federal Register (Vol. 44,
No. 28) of February 8, 1979, that public comments and recommendations
would be invited on the nature, scope, and content of {ts best avail-
able and safest technologies (BAST) program and implementing
regulations.2/ Appendix A is a summary of the public responses
received by the USGS.

The panel conducted its study in a manner intcnded to be
responsive to public and industry views on the implementation of the
BAST requirement. Initially the panel reviewed the legislative history
of the BAST requirement, as well as the actions taken on BAST, and
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comments received from the public and industry by the USGS and the
USCG. The panel prepared criteria for the consideration of possible
approaches to implementation snd developed three approaches. In
doing this, the experience and judgment of the panel members were
fntegral to the deliberations. Aftervard the panel convened a
special meeting at which representatives of offshore operstors and
equipment suppliers, state and local governments, and environsental
groups vere given the opportunity to discuss the three approaches.*
A list of participants and observers appears as Appendix B. In
evaluating the responses of the participants, the panel recognized
that no single approach could be recommended over any other, and that
there were desirable elements in each approach that could be applied
in the {mplementation of BAST. Finally, the panel formulated its
conclusions and recommendations based on its analysis of approaches
and the public record, as well as on its own study of the BAST
requirement.

*A transcript of this meeting is available for review at the offices
of the Marine Board, Netional Research Council.
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In 1978 the Congress called for a comprehensive reassessment of the
nation’s technological capabilities to assure the safety of oil and gas
operations on the Outer Continental Shelf. If the technologies were
found to be inadequate or inappropriate to today’s conditions, they
vere to be changed, replaced, or eliminated.

The Congressional mandate for this assessment {s laid out in
amendments to the Outer Continental Shelf lLands Act (P.L. 95-372), in
particular i{n Subsections 21 (a) and (b). Subsection 21 (a) calls
for a study of safety and health regulations and OCS technology, equip~-
ment, and techniques, the results of which would be the basis for a
plan to assure operational and human safety in OCS oil and gas develop-
ment and production.* Subsection 2! (b) makes the U.S. Geological
Survey (USGS) and the U.S. Coast Guard (USCG) responsible for requiring
"on all new drilling and production operations and, wherever practic-
able, on existing operations, the use of the best available and safest
technologies which the [agencies determine] to be economically
feasible, wvherever failure of equipment would have a significant effect
on safety, health, or the environment...'"*%

At the request of the USGS, the National Research Council estab-
lished a Panel on Best Available and Safest Technologies under its
Marine Board in the Assembly of Engineering to recommend guidelines for
the {mplementation of Subsection 21 (b). Because of the close relation-
ship between 21 (a) and 21 (b), the panel began its study by consulting
the Congressional Conference Report in order to determine if a priority
of actions was intended by the lawv. The panel concluded that although
it {s clear that the study of OCS safety called for in 21 (a) 1s a
vital part of the legislative mandate, there i{s no requirement in the
lawv that the study precede the implementation of BAST, the acronym
commonly used for "best available and safest technologies."

The panel finds, however, that certain factors need to be taken
into account in implementing BAST. The OCS regulatory system {is
complex, and there are many overlapping authorities, especially in the
regulation of safety. Also, effectuating BAST will require that the
federal government develop a technological capability equal to the task.
An effective procedure will be necessary to augment the nation’s supply
of oil and gas from the OCS, while at the same time protecting the
marine environment and safeguarding life and property.

* Section 208, 21 (a); 92 Stat. 654; 43 USC 1347.
#*#*Section 208, 21 (b); 92 Stat. 655; 43 USC 1333.
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The panel identified several problems posed by Subsection 21 (b)
that must be resolved prior to its implementation. For example, whether
explicitly or fmplicitly, assuring the highest degree of safety will
require that the government establish acceptable levels of risk for OCS
operations. Also, particular applications of BAST must be economically
feasible. Further, the law requires that BAST must be applied, unless
the incremental benefits of a particular application are clearly insuf-
ficlent to justify the incremental costs of the improved technology.
Finally, BAST is applicable wherever equipment failures could have
serious adverse effects on safety, health, and the environment.

The panel realizes that government agencies, or anyone else for
that matter, cannot devise regulations or guidelines for all possible
accidents and malfunctions {n complex systems such as offshore oil and
gas facilities. While it is an incontrovertible fact that offshore ofl
and gas production equipment has earned a remarkable record for safety
in the past 25 years, human performance has often been attributed as a
cause of failures and mishaps. The BAST requirement is limited to
technologies and {s not designed to mitigate human errors.

As options for implementing BAST, the panel developed three
approaches. The first approach represented minor modification of
present practices to assure that the best available and safest tech-
nologies are used on the OCS. The second was a procedural approach to
implementing BAST, and the third approach represented a BAST standards
development program.

The approaches were evaluated against a set of criteria formulated
for that purpose. As a result of its evaluation, the panel concludes
that no single approach could be recommended over the others. On the
contrary, each approach contains necessary and i{mportant program ele-
ments for the implementation of the BAST requirement. Rather than
describing unrelated approaches to the BAST program, each approach
actually describes scenarios at different points on a continuum. The
continuum represents the degree of government i{nvolvement in and tech-
nological capability for implementing BAST.

The panel recognizes that implementation of the BAST requirement
will probably be an evolutionary process. Even so, implementation
should begin promptly to enhance and maintain the excellent historical
record of safety and environmental protection on the 0CS, and to
strengthen the public confidence that oil and gas operations on the OCS
are being conducted i{n the best and safest manner.

Therefore, the panel concludes that the Secretaries of the Interior
and of Transportation should conduct promptly and expeditiously the
study called for in Subsection 21 (a) of the OCS Lands Act Amendment.
Initiating the process of {mplementing Subsection 21 (b), however,
should not be postponed pending completion of the study.

Moreover, the panel offers the following recommendations to assist
the government in implementing BAST. The recommendations are listed in
order of priority.
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l. The USGS and USCG should take steps to assure that they have the
technological capability to assess and evaluate OCS technologies and
technological developments for the purpose of discharging their
responsibilities under Subsection 21 (b) of the OCS Lands Act
Amendments.

Adequate personnel 17 an important element in technological
capability. The government will require additional expertise for
the implementation of the BAST requirement. A rigorous personnel
analysis should be conducted in support of implementation of the BAST |
requirement. The analysis should identify the kirds of trained skills
and professional judgments that are needed to conduct the additional
program management, field inspection, and technological evaluation
services associated with implementation of the BAST requirement.
Additional expertise can be obtained by hiring personnel directly or
by retaining qualified contractors.

2. Duplication and contradiction in the regulation of OCS operations
should be eliminated. The responsible government agencies should adopt
an appropriate and effective mechanism of coordination and should clarify,
in each instance of regulation, which agency has responsibility. ’

3. As the Subsection 21 (a) study progresses, the USGS and USCG should
take appropriate actions, where indicated in the light of results
produced by the study, to give effect to BAST in accordance with
Subsection 21 (b).

4. In i{ncorporating the BAST requirement of Subsection 21 (b) in OCS
regulations, the USGS and USCG should begin immediately to introduce
BAST Into proposed new or revised regulations, orders, and applications
for permits and approvals.

5. The USGS and USCG and the OCS lessees should give particular

attention to the BAST requirement with respect to offshore sites of
high potential risk and areas for which there is not a large body of
operating experiencs, such as the North Atiantic and Arctic Oceans.

6. With respect to OCS operations in which deficiencies are known or
have been suspected and opportunities for significantly {mproved
performance have been identified, the USGS and USCG should initiate,
promote, and, where necessary, invest in the development of improved
technologies and in improved design review or quality assurance
procedures. Government agencies should invest in technological develop-
ment when there are inadequate incentives for industry to do so. This
can occur when proposed technological developments are characterized by
hizh risks or long-term payout periods, or both.
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7. The USGS and USCG should prepare and follow a procedure for
receiving and evaluating information from OCS lessees, operators,
manufacturers, and the public about new technological developmeats or
the need for new technologies in OCS operations.

8. The USGS and USCG should exercise leadership in developing ap~
propriate performance standards for OCS operations by advocating or
requiring procedures designed to assure careful consideration of BAST.
While the agencies may be expected initially to rely on industry
performance standards for OCS operations, particularly in areas of
substantial operating experience, they should develop the technological
capability to participate in the development and sponsorship of perform
ance standards to complement and strengthen existing industry standards.

9. The USGS and USCG should determine the documentation on safety and
environmental protection that is essential to the discharge of their
statutory responsibilities. They should analyze the information
obtained and develop procedures for making the information available to
the public.
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INTRODUCTION
k Section 21 of the OCS Lands Act Amendments (P.L. 95-372) calls for

three kinds of deliberate government actions to promote human safety
and environmental protection on the outer continental shelf:

o A study of the adequacy of existing safety and health
regulations and of the technology, equipment, and tech-
niques available for the exploration, development, and
production of the minerals of the 0CS;

o A plan to promote operational and human safety on the OCS;

o A requirement that the best available and safest
technologies be used on the OCS (the BAST requirement).

Although they all will contribute to greater safety on the OCS, the
study, the plan, and the BAST requirement are each intended to serve
distinct purposes. This report explores the purposes of BAST. It
examines BAST as a procedural requirement with which OCS operators
must comply and as a possible implementation mechanism for the find-
ings of the study and the plan. It also provides information and
analysis necessary for i{nterpreting and implementing the requirement.
The definition of the term "technology" is central to interpreta-
tion of the BAST requirement. Technology has been defined by the
National Science Board as the application of scientific knowledge for
practical purposes. Technology i{s manifest in the development of
equipment, systems, and trained workers. The safest technology is the
technology characterized by the lowest level of risk, of malfunction or
failure and therefore offering the greatest degree of operating safety :
2 and reliability. Selection of a particular technology is dependent not ]
only on its reduction of risk, but on reduction of risk in comparison
to the costs involved. This particular point is specifically addressed
in the statutory language of the BAST requirement. One exception in the
lav to application of the BAST requirement {s in those i{nstances "where
the Secretary determines that the incremental benefits are clearly

insufficient to justify the incremental costs of utilizing such
technologies."}/




This definition of terms brings to the fore two issues that are
r =but not resolved--by the BAST requirement. The first issue is
thadfhe government needs to determine an acceptable level of risk for
offshore operations that is consistent with national policy. For the
purpose of its work, the panel assumed that the acceptable level of
risk for offshore operations is zero accidents, zero deaths, and zero
oil spills--though this goal may not be attainable. The panel realizes
that neither the law nor any government regulation can prevent all
possible accidents or malfunctions in complex systems such as offshore
oil and gas production facilities. While {t is an incontrovertible fact
that offshore oil and gas production equipment has earned a remarkable
record for safety in the past 25 years, human performance has often
been attributed as a cause of failures and mishaps. The BAST require-
ment {& limited to technologies on the OCS and is not designed to
mitigate human errors.

This leads to the second issue, which is the problem of calculat-
ing incremental benefits and costs related to obtaining a desired level
of risk. These problems are discussed in detail in the report.
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1978 AMENDMENTS TO THE OCSLA

The Legislative Intent of the BAST Requirement

Introduction

The Outer Continental Shelf Lands Act Amendments of 1978 became law at
a time of increasing scarcity of domestic oil and gas supplies, and
increasing public awareness of the need to assure human safety and
protect the natural environment. One basic purpose of the legtislation
is "to promote the swift, orderly, and efficient exploitation of our
almost untapped domestic oil and gas resources in the Outer Continental
Shelf."4/ Other purposes of this Act are to:

"(2) preserve, protect, and develop oil and natural gas resources
in the Outer Continental Shelf in a manner which is consistent with the
need...to balance orderly energy resource development with protection
of the human, marine, and coastal environments...;

"(3) encourage development of new and improved technology for
energy resource production wvhich will eliminate or sinimize risk of
damage to human, marine and coastal environments..."5/

In setting these goals, the Congress found that:

"(6) technology is or can be made available which will allow
significantly increased domestic production of o1l and gas without
undue harm or damage to the environment...;

"(8) there presently exists a variety of technological, economic,
environmental, administrative, and legal problems which tend to retard
the development of the o1l and natural gas reserves of the Outer
Continental Shelf;

"(9) environmental and safety regulations relating to activities
on the Outer Continental Shelf should be reviewed in light of current
technology and {nformation...;"6/

————




The Study
Subsection 21 (a) of the law reads:

Upon the date of enactment of this section, the Secretary [of the
Interior) and the Secretary of the Department in which the Coast
Guard is operating shall, in consultation with each other and, as
appropriate, with the heads of other Federal departments and
agencies, promptly commence a joint study of the adequacy of
existing safety and health regulations and of the technology,
equipment, and techniques available for the explorstion,
development, and production of the minerszls of the outer
Continental Shelf. The results of such study shall be submitted
to the President who shall submit a plan to the Congress of his
proposals to promote safety and health in the exploration,
development, and production of the minerals of the outer
Continental Shelf.7/

Regarding the participants in the study, Subsection 21 (a) directs
that the Geological Survey and the Coast Guard will be the parties
responsible for the study. It also provides for consultation "with the
heads of other Federal departments and agencies.” Early versions of
the Senate bill included the Department of lLabor; more specifically the
Occupational Safety and Health Administration was to participate in the
generation of the study.8/

Subsection 21 (a) calls for a "joint study"” and refers to "such
study.” Does this mean that the USGS and the USCG, working together,
are to produce a single document? Or does {t mean that each is
concurrently to produce a study of the matters within the respective
jurisdiction of each?

On one hand, the adjectives used--"joint" and "such"--seem to
indicate a single study by both agencies. On the other hand, it would
not be necessary to require that the USGS and the USCG commence the
study "in consultation with each other" if only one study was to be
prepared. The use of the singular "study" could mean a single study by
each or it could mean a single study by both administrative bodies.

According to the Congressional legislative staff consulted by the
panel, a single study was intended, with either the USGS or the USCG to
act as lead agency--the choice being left to the Administration; or
each agency could divide the responsibility for different portions of
the study.

Subsection 21 (a) requires that the study be "promptly” commenced
upon the date of enactment of the subsection.9/ Such language sug-
gests that the study begin as soon as the task could be assigned to the
appropriate unit within the agency or department. Moreover, the word-
ing connotes a call to action. Certainly something new was mandated.
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The OCS amendments as passed did not specify a time limit for
completing the study. However, Congress undoubtedly intended that the
study be concluded within a reasonable time. A rough indication of the
amount of time considered necessary to complete the study can be found
in H.R. 1614, tntroduced by Representative John Murphy of New York in
January 1977. His version of the OCS bill assigned the study to the
National Academy of Engineering and provided that the results be sub-
mitted "not later than nine months after the date of enactment..."10/

Implicit in the call for a study, in the requirement for the
President to submit to Congress a plan of his proposals to promote
safety and health, and in the mandate for an orderly development of OCS
resources {s the idea that the study and resulting regulatory plan
should precede implementation of the regulatory provisions of Subsec-
tion 21 (b). Arguably, without the study results, determination
of BAST and the balancing of the relevant economic factors might be
less than fully considered and might bias the outcome of the study.

More i{mportantly, premature implementation of Subsection 21 (b) would
not improve the "bureaucratic nightmare" of uncoordinated government
action the House OCS Committee intended to relieve by requiring the
study.l1/

While such concerns are evident in the legislative history, no
clear mandate for sequential application of 21 (a) and 21 (b) was
explicitly stated i{n th. amendments finally enacted. It is pertinent
to note that the scope of the study is much broader than just the ap-
plication of BAST. The requirement for BAST {s to be incorporated into
existing regulations and i{s not necessarily to be the subject of separate
substantive regulations. Indeed, BAST could be implemented by the is-
suance of procedural rules. If so, Subsection 21 (b) would be imple-
mented as soon as BAST procedures and determinations were made. At the
same time, the {mportance of the study could be recognized if, after
{nitial BAST application, the incremental {mplementation was effectu- 1
ated in logical and easily identifiable instances which had been
sufficiently studied.

The study was intended to be used to {mprove the efficacy of
safety regulations and to correct those problems retarding the develop- r
ment of OCS resources. The House Report states that information is
often {nsufficient as to whether the responsibilities of the USGS and
the USCG for safety i{s being adequately handled.12/ The report indi-
cates that a reviewv of environmental and safety regulations must be
undertaken in light of current technology and information in order to
resolve the technological, economic, environmental, administrative, and .
legal problems impeding the development of OCS resources.l}/

Accordingly, the study should cover each of the itemized topics.

Subsection 21 (a) states that the study shall be "of the adequacy
of existing safety and health regulations and of the technology, equip-
ment, and techniques available for the exploration, development, and
production of the minerals of the outer Continental Shelf." This
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sentence structure allows two interpretations of the study’s treatment

of "technology, equipment, and techniques." First, the intended objec-
tive could be the "adequacy...of the technology." Second, it could be
"of the technology"--i.e., the status of the technology. A third and
perhaps better option exists. In order to effectuate the purpose of

the Act most fully, both the status and the adequacy should be studied-
=the status i{n order to determine the full meaning of "best available and
safest” and the adequacy in order to determine where further initia-
tives are needed.

The BAST Requirement

Subsection 21 (b), the best available and safest technologies
requirement, reads:

In exercising their respective responsibilities for
the artifictal islands, installations, and other
devices referred to in section 4 (a) (1) of this Act,
the Secretary, and the Secretary of the Department in
wvhich the Coast Guard i{s operating, shall require, on
all new drilling and production operations and wher-
ever practicable, on existing operations, the use of
the best available and safest technologies which the
Secretary determines to be economically feasible,
vherever failure of equipment would have a significant
effect on safety, health, or the environment, except
vhere the Secretary determines that the incremental
benefits are clearly {nsufficient to justify the
incremental costs of utilizing such technologies.

The language in this subsection is mandatory. The words "shall
require” impose a new review process that the USGS and USCG must follow
in evaluating the technology used on operations on the OCS.

Best available and safest technologies or BAST are required for
use on "drilling and production operations.” It was not intendeZ that
the regulators formulate a technical scheme covering every aspect of
OCS o1l and gas exploration and exploitation.l4/ BAST are not required
for vessels transporting crr ’) oil to shore, although they are required
for pipelines.

BAST are required for all new operations, but are required for
existing operations only where practicable. It {s clear that
"existing" {8 at the time of the introduction of better or safer
technologies and not at the time of the passage of the Act. It was
not the intent of Congress that installed equipment be replaced with
every minor technological improvement,l5/ or that oil or gas produc-
tion be halted while costly BAST modifications were made to existing
operations.16/ The legislative history indicates, however, that an
operator of an existing operation must demonstrate why the application
of a new technology would not be practicable.l7?/
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The meaning of the words within the phrase "best available and
safest technologies" are crucial to the implementation of Subsection 21
(b). Yet Congress was not always clear in providing definitions during
its deliberations. Congress did, however, express its views on certain
aspects of the phrase.

The Senate Report on S.9 recognized that there may be more than
one "best" way to achieve a particular objective or do a particular
job.18/ Testimony before the House Committee emphasized that "best"
does not necessarily mean the most sophisticated or the highest priced,
and that very often the simplest is the best. A strong connection was
made between "best" and "most reliable” where safety equipment was
concerned.19/ It may be expected that "best" means that which would
most completely fulfill the composite purpose of the legislation.

There is very little in the legislative history of the Act defin-
ing the term "available,"” but there is some record of the inclinations
of the members of the House Ad Hoc Select Committee on the OCS.

Similar provisions in environmental legislation provide further clues
about the probable intent of Congress.

The House Committee was impressed with the technological advances
made by the industry on its own and indicated its desire to have those
advances (as actually used on at least some operations) applied
universally.20/ The Committee also wanted to encourage the development
of new and {mproved technology to minimize risks to the environment.2l/
The limited information on the point suggests a broad interpretation of
"available."”

These indications are reinforced by the intent revealed with
respect to more sharply defined but similar terminology used in water
pollution control legislation (See Appendix C). The Federal Water
Pollution Control Act Amendments of 1977 use the term "available
control technology." 1In discussing the meaning of "availability," the
Senate Report (5.2770) refers tc "available or normally can be made
avallable" and states:

This does not mean that the technology must be in
actual use somewhere. Rather, it means that the tech-
nology must be available at a cost and at a time which
the Administrator determines to be reasonable.22/

The foregoing comments about the term "best™ also apply to the term
"safest.” The legislative record indicates only that it means
something more than "safe,"” and that the exact meaning would be left
to administrative discretion.

In contrast, the meaning of "technologies" (and "technology") was
extensively debated. As a result, Congress gave a clear picture of
vhat it intended the word "technologies" not to mean. Early versions
of both the House and Senate bills employed the singular term
"technology."23/ The House version was amended in February 1978 to
read "technologies,"24/ and the Conference Committee adopted that




amended language.25/ This change was made "to emphasize that more than
one technology may be applicable as the best way to achieve a particular
objective or to do a particular job."26/ There was substantial concern
about the anti-competitive and innovation-stifling impacts of designat-
ing a single technology, technique, or product as "best" and banning

the use of any other.27/ The USCG and the USGS must not require a
specific technology, therefore, to the exclusion of others equally
capable of performing the function.

The statute does not require the use of "best available and safest
technologies" in all cases. It 1s not required if not economically
feasible, {f failure of equipment would not significantly affect safety,
health, or environment, or if the incremental benefits are clearly
insufficient to justify the incremental costs. Early versions of the
legislation used the words "economically achievable" rather than the
words "economically feasible." The choice of language was patterned
after the terminology in existing environmental laws--e.g., the Clean
Water Act’s "best available technology economically achievable." The
House bill was amended (without discussion) to read "feasible," and
this change was adopted in conference.28/

The "fatilure of equipment significantly affecting” provision
raises two questions. First, does it include consideration of equip-
ment failures caused by ifmproper use? Testimony by members of the
National Advisory Committee on Oceans and Atmosphere stressed that
perhaps most OCS accidents are caused by human error.29/ Are BAST to
be applied to compensate for human mistakes? Second, what is a "sig-
nificant effect" on safety, health, or the environment? Does one mean
a broken arm, a blowout, a hundred-barrel oil spill? For guidance, the
policy section of the Act speaks of preventing or minimizing the like-
lihood "of blowouts, loss of well control, fires, spillages,...or other
occurrences which may cause damage to the environment or to property, or
endanger life or health."30/ Apart from this scant enlightenment, the
legislative history leaves the questions unanswered. Put another wvay,
the implementing agency will have to exercise its discretion, and our
judictial system will have to decide 1if the exercise was reasonable in
context.

Congress likewise provided little guidance as to when "the
incremental benefits are clearly insufficient to justify the incre-
mental costs of utilizing” BAST. Provisions for economic weighing and
balancing were added at the suggestion of the Secretary of the
Interior.31/ H.R. 1614, as introduced by Representative Murphy early
in 1977, applied BAST in every case where failure of equipment would
have a significant effect.32/ Interior’s suggested language was
incorporated into S.9 and read:

«sewhich the Secretary determines to be economically
achievable, taking into account the incremental costs
and benefits of utilizing such technology, wherever
failure of equipment...33/




In explaining his proposed economic analysis amendments to the OCS
bill, Secretary of the Interior Cecil D. Andrus stated that he did not
wvant standards imposed that were so costly as to prohibit the extrac-
tion of oil and gas.34/ The amendment was strongly criticized by
witnesses at both the Senate and House hearings. A representative of
the Natural Resources Defense Council said it "would so seriously limit
the requirement of best and safest technology as to render its value
meaningless.”35/ A representative of the Center for Law and Social
Policy stated the economic analysis would introduce so much uncertainty
"as to raise a question whether there would be any meaningful statutory
standard regarding use of the best available and safest technology."36/

The language was subsequently amended by separating the "eco-
nomically achievable" and cost-benefit language, and by adding a
“"clearly insufficient" test to the cost-benefit analysis. "Clearly
insufficient” introduced a preponderance test intended to place the
burden of proof on those challenging the use of BAST.

The language suggested by the Department of the Interior clearly
indicated that the determination of economic achievability was linked
to a cost-benefit analysis. As reported out of Conference (and as
passed), the language was sufficiently changed to leave that link in
doubt. The Conference Report, however, states that "the language
provides for economic feasibility to be a balance of costs against
benefits."37/

Similar economic balancing provisions are contained in related
environmental legislation. The Clean Water Act’s "best available
technology economically achievable" is restrained not by a formal cost-
benefit analysis, but by a "reasonableness” test instead. The test is
vhether costs are substantially out of proportion to expected
benefits.38/

The Port and Tanker Safety Act of 1978 declares:

that standards developed through regulations shall
incorporate the best available technology and shall be
required unless clearly shown to create an undue
economic {impact which {s not outweighed by the
benefits...39/

The legislative history of that Act makes explicit that the economic
analysis is left to administrative discretion.

The regulator is to balance the significance of the
procedure or pilece of equipment on safety. If adoption
of new techniques or equipment would significantly in-
crease safety, and would not be an undue economic
hardship on the lessee or permittee, he is to require
‘t.

The test for "undue economic hardship" is the "clearly insufficient” ]
benefit-cost analysis.40/ ]
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To a great extent, the determination of BAST is also given to
administrative discretion. During the debate on the singular versus
the plural of the word "technology," Representative William J. Hughes
of New Jersey observed that "The Secretary has the flexibility to deter-
mine under the circumstances which is the best and safest general tech-
nology available to the industry."41/ When the meaning of "safest" was
questioned, Hughes said the definition was up to the Secretary, adding
that "The Secretary has to make a lot of determinations or value
judgments."42/

The Department of the Interior and the USCG were given discretion
to carry out the mandated "broad public policy considerations."43/ As
to the application of BAST, testimony and questioning at relevant hear-
ings indicate that small, individual elements of an OCS operation were
not the object of a BAST specification.44/ BAST were not to be applied
installation-by-installation, company-by-company, or lessee-by-lessee.
Instead, agencies were to implement the requirement in a reasonable,
discreet manner on an industry-wide basis or with respect to classes or
categories of operations.45/ In the case of offshore operations, these
classes or categories may include either the geology of the region, the
environmental conditions, or the types of structures being installed.

Concluding Comments

During the legislative hearings on the Act, industry represent-
atives testified that the offshore oil and gas industry already uses
the best technologies, because it“s good business to do 80.46/
Nevertheless, the amended act instructs the Executive Branch to monitor
and regulate the range in quality and to apply BAST. By requiring the
use of BAST, Congress sought to assure the "highest degree" of safety
in OCS operations.47/ In doing this, it did not overlook the
possibility of unreasonable application of BAST. To compensate, an
economic balancing process was mandated.

The OCS Lands Act Amendments clearly did not intend to require a
single best technology.48/ However, they did intend that the existing
technologies be reviewed and the best available be applied when
practicable. The amendments could also be interpreted to mean that new
technologies should be developed if the existing technologies were
proved to be inadequate. Furthermore, although the intent of the law
is that newly developed proprietary technology should be made broadly
available, the companies that developed and/or owned them may not
be willing to share them. Some consideration may have to be given to
this in the {mplementation of BAST.




11

Agency Programs Related to Section 21 of the OCSLA

Section 21 of the OCSLA requires that the Secretary of the
Interior and the Secretary of Transportation:

o Conduct a joint study of the adequacy of existing safety
and health regulations and of the technology, equipment and
techniques available for the exploration, development, and
production of the minerals of the 0OCS;

o Submit the results of the study to the President who shall
prepare a plan to promote safety and health on the 0CS; and

o Require the use of BAST on the 0CS.

Acting for the Secretaries, the USGS and the USCG have had to
address these additional requirements for OCS safety in the context of
existing programs.49/ The Department of the Interior views the Sub-
section 21 (a) requirement for a study of OCS safety as another in a
series of major assessments of OCS technology that it has undertaken or
supported over the past decade. Previous studies have included an
internal study by the USGS, studies by a team of experts from the
National Aeronautics and Space Administration, and the National Research
Council, a technology assessment by the University of Oklahoma, and an
environmental assessment by the President’s Council on Environmental
Quality.50, 51, 52/ In addition, a panel of the Marine Board of the
National Research Council conducted a continuing review of the safety
of OCS oil and gas operations, which culminated in the publication of
four technical reports on OCS safety.53/ Most of the studies were
completed by 1974. As a result, the USGS took several internal actions
that led to i{mportant changes in the agency’s programs and regulations.
Accordingly, in June 1977 the USGS published a comprehensive des-
cription of {ts policies, practices, and responsibilities for OCS oil
and gas development.54/

To provide information and make recommendations relative to safety
on the OCS, and especially to assist the USGS in implementing the
Subsection 21 (a) safety study, the USGS has recently requested that
the National Research Council form a committee to advise the USGS on
0OCS safety and to prepare the technical base to assist them in imple-
menting the Subsection 21 (a) safety study. The National Research
Council committee will address such issues as the technology, proce-
dures, and training to advance safety, the adequacy of existing
regulations for the safety of OCS oil and gas operations, and the
institutional assignment of responsibilities, including coordination,
in the development and administration of OCS oil and gas operations.
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while the Geological Survey’s OCS regulatory authority is less
than 30 years old and is tied to a specific statute, the OCSLA of
1953, the Coast Guard’s regulatory authority relates generally to its
responsibility for maritime safety and for the safe operation of
vessels and floating ocean structures. The USCG regulatory function
for maritime safety began over 100 years ago to help prevent disasters
at sea caused mainly by boiler explosions on steamships. As a result,
the USCG developed design and inspection standards for stc ship
boilers.

As the rate and intensity of technological growth increased over
the years, the USCG regulatory process, in a manner similar to that of
many other governmental agencies, was directed toward anticipatiag and
preventing problems before they occurred. Today’s Coast Guard regula-
tions have been created and updated as a result of casualty and
accident investigations, studies, and R&D work on development and use
of consensus standards, {nnovations by industry, and analysis of
inspection violations.

Preventive regulation, as practiced by the USCG, consists of a
joint effort with industry, owners, other agencies, standards groups,
certification groups, and other interested parties. Committees of the
standards and certification groups are composed of manufacturers,
suppliers, inspectors, and jurisdictional authorities. Such committees
continuously review standards and regulations, making recommendations
for timely changes when these appear necessary.

In response to the committees and to {nspection and casualty
experience the USCG drafts new regulations or changes existing ones to
correct hazardous situations that are developing or to cover new areas
created by technical changes and developments. Through the system of
Advance Notice of Proposed Rulemaking and Notice of Proposed Rule-
making, the public has an opportunity to participate in the development
of regulations. The overall result {s a system of rulemaking that is
responsive to broad base, is modest {n cost, and {s flexible enough to
change quickly as technclogy advances. (The USCG regulations relevant
to safety on the OCS are described in Appendix D.)




HUMAN SAFETY ON THE OCS

A number of existing and proposed regulatory programs bear on the
development and use of offshore technology. Such programs are designed
to minimize environmental {mpacts and to maximize reliability and
safety, within the limits of economic feasibility. The majority of the
programs are administered by the Department of the Interior and the
Department of Transportation. (A description of selected existing and
proposed programs that specifically address OCS safety and environ-
mental protection i{s contained in Appendix D.)

In addition to regulating for human safety, government agencies
monitor the operating performance of the offshore oil and gas industry,
and accumulate much {nformation regarding safety and technology. Data
on OCS {ncidents, including blowouts, explosions and fires, pipeline
breaks or leaks, and significant pollution incidents, have been ac-
cumulated by the USGS since 1956.55/ Data on the operating practices
and physical conditions that have resulted i{n accidents on the OCS are
available from the USGS"s Safety Alert Program, which was instituted in
1972. Each year, several thousand on-site inspections of offshore
platforms and drilling rigs are conducted by the USGS and the USCG to
assure that lessees and third parties comply with the safety and pol-
lution prevention requirements set forth {n rules and regulations and
OCS Orders, and that they are i{in compliance with plans and applications
approved by government agencies. Reports of these inspections provide
insight {ato operator compliance and performance. An abundance of other
performance data i{s available through documentation and reports that
have been required for many years by OCS Orders, which prescribe operat-
ing procedures and requirements in specific offshore areas.

Role of Government Agencies

The government’s offshore regulatory programs have developed over
a perfod of nearly 30 years as needs have been identified through
accidents occurring in oil and gas operations resulting in the loss of
l1ife and property and the pollution of the environment. As offshore
operations i{ncreased and matured, government and industry studies were
performed with the aim of {mproving safety and controlling pollution of
0CS oil and gas operations. These studies produced recommendations
that were incorporated later into regulatory programs. In recent
years, steps have been taken to conduct some research and development
under contract to support the development of regulations.56/

13
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The current OCS regulatory system {s complex. Offshore operators
must secure permits or approvals for virtually all OCS activities;
submit numerous operational reports; maintain many historical reccrds;
prepare formalized operating plans; and conduct training of appropriate
personnel. Furthermore, present federal review, approval, and
inspection procedures apply to new technological developments, just as
they do to existing technology.

Within the government, responsibilities for OCS development are
scattered throughout several departments.57/ In its role as manager of
the U.S. energy supply, the Department of Energy (DOE) is charged with
setting exploration and production goals that influence the pace of OCS
development. In {ts statutory management of public lands, the Bureau
of Land Management (BILM) auctions leases at a pace set by DOE. The
USGS assesses the value of mineral resources on public lands, super-
vises resource exploitation and operations, and performs other
management functions on leased lands. The Army Corps of Engineers
(COE) licenses structures attached to the continental shelf. The
Environmental Protection Agency (EPA) and Department of the Interior
set air and water quality standards that offshore operations must F
comply with., Safety aspects of operations are under the purview of the
USCG as well as the USGS. Among those agencies with specific 0OCS
programs, there are numerous areas vhere responsibilities remain
unclear because of overlaps, uncertainties, or gaps in coverage.

The agency that has the most significant role in the regulation of
offshore o{l and ras operations is the Geological Survey. USGS require-
ments are contained {n OCS regulations (30 CFR250), which apply nation-
wide; OCS Orders that cover areas such as the North, Middle, and South
Atlantic, the Gulf of Mexico, the Pacific, and the Gulf of Alaska; OCS
Standards; fleld drilling rules; Notices to Lessees; and special let-
ters of instructions to {ndividual operators.58/ Statutory authority
for the USGS regulatory program {s contained in the OCSLA.

The USGS regulatory program has evolved in & dynamic manner, and
i{n recent years has been greatly expanded by the addition of numerous
detatled requirements. Currently, Orders 1-5, 7, 8, and 12 for all OCS
areas are being revised, as {s the entire 30 CFR Part 250. The central
objective of this major revision of regulations is to strengthen the
technological basis for the USGS regulatory program. For example, in
the last revision of OCS Order 8 (October 1, 1976), which covers
platforms, structures, and associated equipment, 15 {ndustry documents
that establish and describe relevant industry technical standards were
{ncorporated into the order by reference.
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Role of Operating Companies

Operating companies engage in exploration, development, and
production of offshore oil and gas. By 1977, more than 21,000 offshore
wvells had been drilled in U.S. waters, with a cumulative production of
some 7.5 billion barrels of oil and condensate and 41 trillion cubic
feet of gas. Most of this has been in the Gulf of Mexico. Furthermore,
most offshore technologies that are i{n world-wide use today were
developed originally in and for the Gulf of Mexico. The world-wide
expansion of offshore activity to deeper waters and into more remote
regions, vhere more stringent environmental conditions needs to be met,
has introduced many challenging technological problems. The technolo-
gical solutions to these problems that are being proposed and developed
are, in general, extensions of technologies developed for the Gulf of
Mexico.59/

Operating companies take the lead in developing technologies and
providing money and direction, and also in assuming responsibilities
for the safety of personnel and the environment. Over the years, many
operating companies have expended millions of dollars in research and
developament programs to develop safe and reliable offshore technologies.
Industrial associlations and technical societies such as the American
Petroleum Institute, International Association of Drilling Contractors,
Society of Petroleum Engineers of the American Institute of Mining,
Metallurgical and Petroleum Engineers, and others have provided forums
to exchange i{deas, disseminate technological information, solve mutual
problems, and establish {ndustry-wide standards. Also, industry has
responded to recommendat{ons for standards development arising from
studies of safety of OCS operations, such as those conducted by the
National Research Counci{l.60/ Examples are the standards and recom-
mended practices prepared under the jurisdiction of the American
Petroleum Institute Committees on Standardization of Offshore Safety
and Anti~-Pollution Equipment (OSAPE) and Of fshore Safety and Anti-
Pollution Training and Motivation (OSAPTM).

In order to minimize the effects of an oil spill, industry has
formed cooperatives such as Clean Gulf Associates and Clean Atlantic
Assoclates to conduct clean up operations. Their efforts, however, are
limited by inadequate capabilities to handle large spills and by
extreme weather conditions.

Through organizations such as the Offshore Operators Committee,
industry cooperates with state and federal agencies by providing tech-
nical {nformation so that effective regulations can be developed and
updated. Offshore operators also devote considerable effort to comply-
ing with government regulations. For example, one major oil company
has established that {t devotes the equivalent of 1,100 employees at a
cost estimated to be about $80 million a year to the job of complying
vith federal regulations.61/




e e A A T R R S S A St 1 o 5

16

The Role of Third Parties

In developing OCS resources, offshore operators obtain a wide
array of services and hardware from contractors, manufacturers, and
service companies. The lessee or operator is responsible for the
regulatory compliance of third party operators on the 0CS. For ex-
ample, the operator must ensure that a contract drilling rig complies
with all provisions of OCS Order 2. As another example, the operator
i{s accountable {f a common-carrier pipeline company does not comply
with all requirements of Order 13 in the installation and operation of
all facilities at measurement terminals or offshore sales points, even
though such facilities are not operated or owned by the operator.

The Record of Safety on the 0OCS

The first offshore drilling operation occurred off Santa Barbara,
California, in 1924. By January 1978, there were 364 manned platforms,
2,168 fixed structures of all types, 1,200 supply and support vessels,
105 mobile drilling units, 175 separate diving operations, 46 construc-
tion and pipelaying barges, and over 27,000 {ndividuals involved in oil
drilling on the outer continental shelf of the United States.62/

Significant advances in drilling, marine construction, pipelaying
and many other technologies have paced the tremendous growth of this
major industry. Despite this and despite the best efforts of industry
and government, accidents have occurred on the 0CS, some of major
proportions.

The USGS has accumulated considerable data on accidents in OCS oil
and gas drilling and production operations. Detailed study and
analysis of all avatilable information {s needed in order to draw firm
conclusions and to compare the OCS safety record with the record of
safety in other industries.

The USGS regularly inspects OCS operations to monitor compliance
with {ts regulations. Currently, 80 inspectors work on the OCS. During
fiscal year 1978, a total of 4,137 drilling inspections and 3,725
production inspections were conducted. These resulted in 1,983 warn-
ings issued, and orders to 70 platforms and 1,180 producing zones to
cease all operations.

The USGS also operates a Safety Alert Notice Program. From
September 22, 1972 to March 16, 1979, the USGS issued 84 Gulf of Mexico
Safety Alerts describing 100 events. 1In all, 43 of the 100 events oc-
curred in the process system of production facilities. The remainder
involved drilling rigs, workover rigs, ships, or human errors. Analysis
shows that only 11 of the events might possibly have been prevented or
mitigated by {mprovements in system reliability. There were no fatal-
fties and only two personnel injuries in the 1l incidents. Pollution

H
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and damage to equipment were minimal. (Table I, prepared by the panel
from data obtained from the USGS, provides a listing of safety-related
incidents on the OCS from 1971-1978.)

The USGS defines a major accident on the OCS as one in which more
than 10,000 gallons (238 barrels) of oil is spilled or a blowout, ex-
plosion, fire or other catastrophe causing loss of life or significant
structural damage. Since the onset of recordkeeping in 1956, 8! major
accidents have been reported on the OCS in the Gulf of Mexico. Of
these, 24 have involved loss of life. Major structural damage to a rig,
platform, vessel, or well occurred in 44 incidents. Major oil spills
occurred i{n 26 incidents, though only one of these required land
cleanup of spilled oil.

Table II was developed by the panel from information supplied by
USGS to provide a statistical summary of certain factors which
characterize the major accidents that have occurred in the Gulf of
Mexico.

While 1l major accidents occurred in the Gulf of Mexico OCS in
1978, on the average fewer than 4 major OCS accidents occur each year.
From 1971-75, federally supervised offshore operations in the Gulf of
Mexico have resulted in the spillage of 0.0028 percent of oil
produced.63/ In this period, 1,765,079,000 barrels of oil were
produced by these operations.64/
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CONSIDERATIONS IN IMPLEMENTING THE BAST REQUIREMENT

At least 11 government agencies regulate offshore oll and gas explora-
tion and production. The Bureau of Land Management grants the basic
mineral lease. It also grants rights of way and easements fcr
pipelines. In certain instances, the BLM requires that operators per-
form undervater archeological surveys before the ocean bottom can be
disturbed to coastruct a pipeline or structure. The USGS is required
to consult with and receive recommendations from the Bureau of Land
Management and the Fish and Wildlife Service prior to granting approv-
als to construct pipelines or structures. The USCG is authorized by
law to issue and enforce regulations with respect to safety equipment
and other matters relating to the promotion of safety of life and
property on artificifal {slands and fixed structures on the OCS. The
Coast Guard is also the agency authorized to coordinate the containment
and cleanup of any major pollution that might occur, and all ofil spills
are reported to that agency. The Materials Transportation Bureau (MTB)
has authority over common carrier pipelines and claims jurisdiction
over many producer-operated oil and gas pipelines in accordance with a
memorandum of understanding between MTB and the USGS. A permit from
the Corps of Engineers i{s required whenever anything is constructed
that might obstruct navigation. All point-source discharges of any
pollutant, such as produced water, treated sewage, or drilling fluids,
require permits from the EPA. The Occupational Safety and Health
Administration claims jurisdiction for personnel safety and health on
the OCS, even though the Coast Guard {s charged with enforcing safety
regulations. Under the terms of the OCS Lands Act, the Department of
Energy is authorized to promulgate regulations that bear on economic
aspects of offshore production, such as establishing diligence require-
ments and setting rates of production for the OCS. Through {ts control
of radiowave communications frequencies, the Federal Communications
Commission also has a hand in OCS regulation.

Inevitably, with such a profusion of regulatory responsibilities,
there is occasionally a perceived overlap in regulatory authority.
Table III i{s a preliminary tabulation prepared by the Coast Guard in
conjunction with the USGS as the basis for a revised Memorandum of
Understanuing between the two agencies. It displays possible areas
of overlapping jurisdiction between the USGS and the USCG in the
regulation of fixed installations un the 0CS. A review of Table I1I
indicates that many of the technical areas of jurisdictional overlap
are areas in which safety (s a paramount concern.
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TABLE III

Areas of Overlapping Jurisdiction Between the USGS and USCG
in the Regulation of Fixed Installations on the OCS

Item Responsibility rks
USGS USCG

Structure Design, Construction,
Alteration, Repair and
Installation
Bottom Resting
a. Jacket-type X
b. Gravity X
¢. Jack-up (permanent) X
Bouyant
a. Column Stabilized X
b. Tension Leg X
¢. Jack-up (temporary)
Arrangements
Structural Fire Protection
Passageways, Egress & Escape
Accomodation Spaces
Helicopter Facilities
Auxiliary Machinery and
Flectrical Spaces
General Arrangements X
Fire Protection Systems
a. Installed (Fixed) X
b. Portable X
Auxiliary Machinery and
Electrical Equipment X
Detecting System
a. Fire X
: b. Cas X
‘ ‘ Lifesaving Systems
Pollution Prevention
t E a. Drilling or Production
: Operations
b. Supporting Operations
c. Effluents
i d. 0il Terminal Operations X
i e. Fuel Transfer X
f. Adequacy of Pollution
Response Equipment X

Joint. USGS takes
seabed soil mechanics.

e e

Could be joint
responsibility

b
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Item Responsibility Remarks
USGS USCC
Welding and Burning Control 1
a. Related to Drilling and
Production Operations X
b. Personnel Safety X
¢. Special Welding Repair X X Interest determined by
Procedures item repaired (e.g. on
structure-USGS; on indus-
trial equipment such as
crane booms-USCG)
Production System
a. Design, Installation
and Operation X :
b. Safety Control Systems X
Drilling and Workover Equipment !
Well Control and Safety X ;
Equipment !
Operational Procedures i
a. Drilling Operations
Including Emergencies X
b. Production Operations
Including Emergencies X
c. Emergency Fire X X
d. Emergency Abandonment X
e. Pollution Incidents X X
Casualty Investigations
a. Loss of Life X X Interest determined on
b. Incapacitating Injuries X X basis of regulation.
USCG is primary agency
for worker safety
[ Investigation of Complaints
‘ and Alleged Violations X X
Personnel Safety & Health X
Diving Systems X
Marking of Structures X X Either or both agencies
may be responsible depend-
ing on area (i.e. USCGC
E for navigational alds,
p helideck markings for
: search & rescue; USGS for
platform name)
Transfer and Stowage of X

Hazardous Materials
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Accident Investigation
a. Fires and Explosions
b. Blowouts
c. Collision by Ships
d. Other

Pipeline Safety Systems
Development of Standards,
Regulations, Orders and
Notices

Responsibility

Could use same language
as in current MOU on
Mobile Offshore Drilling
Units

Could use similar lan-
guage to that in current
MOU on Mobile Offshore

Drilling Units

Effects of Oceanographic,

Meteorological, Geological,

Geophysical Conditions at

Particular Structure Location

Regular Inspection of Drilling

and Production Operations

Structure Reverification USGS - Fixed bottom bear-

(Structural Integrity) ing; USCG - Flcating and
temporary bottom bearing
units

Structure Removal
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In matters concerning safety, it {s vital that regulations be
readily understood by those who must comply with them. At the least,
the strategy that {s pursued to implement the BAST requirement should
not add to regulatory confusion on the OCS. Perhaps it will even be
possible to administer the BAST requirement in a way that helps to
clarify responsibilities for OCS safety.

Developing the Technological Capability
to Implement the BAST Requirement

To implement the BAST requirement, the government must have the
technological capability to determine the best available and safest
technologies. Technological capability encompasses:

o Sufficient manpower and financial means to implement
programs.

Ability to identify technical problems, conduct R&D, and
develop and implement technical programs in a manner that
supports and expedites resource development.

Efficient coordination of programs, and coordination with
industry to achieve common objectives.

The subject of technological capability to manage OCS programs has been
discussed extensively in other Marine Board reports.65/

As described in the next chapter, how the BAST requirement is
effectuated will influence the degree of technological capability that
is required. At a minimum, the government needs administrative pro-
cedures and manpower to assure and monitor compliance with BAST. It may
also develop (or contract for) the capability to evaluate technologies
to determine which {s the best available and safest. Conceivably, it
might even be necessary for the government to invest in or conduct R&D
to develop some technologies for OCS safety. However, although addi-
tions to technical staff within the government may be desirable, the
variety, scope, and dynamics of the technologies employed in OCS ex-
ploration, development, and production activities may make it difficult
and possibly not cost-effective to attempt to assemble in-house a group
of experts capable of assessing the merits of all technologies afect-
ing the safety of offshore operations. Even within the industry, it
should be noted, no single organization has the resident expertise to
analyze the design of each plece of equipment used in OCS operations.

Economic and Other Technical Considerations
The BAST requirement {s applicable to all operations wherever

fatlure of equipment would have a significant effect on safety, health,
or the environment, provided that BAST are economically feasible, and
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except where the incremental benefits of using BAST are clearly
insufficient to justify the incremental costs. This section comments
on the determination of economic feasibility and the calculation of
incremental benefits and costs.

Subsection 21 (b) of the OCSLA requires the use of the BAST
"...which the Secretary determines to be economically feasible." A
particular application of BAST will be economically feasible if it does
not impose costs so great that offshore production of oil and gas is
{mpeded. Necessarily, the Secretaries of the Interior and
Transportation must determine economic feasibility without resort to
detailed standards.

Subsection 21 (b) also requires the use of BAST "...except where
the Secretary determines that the incremental benefits are clearly
insufficient to justifly the incremental cost of utilizing such
technologtes." Thi= provision raises two technical problems. First,
the question of bal. :ing benefits and costs is related to the deter-
mination of acceptable levels of risk for OCS oil and gas development.
Second, while the calculation of i{ncremental costs may be a straight-
forward economic problem, it may not be possible to quantify incre-
mental benefits with the same degree of reliability.

In balancing incremental benefits and costs, it will first be neces-
sary to determine acceptable levels of risk for offshore operations.
Some dispute the need for taking any human or environmental risk in the
recovery of OCS oil and gas. This i{s reflected in current public policy
that seeks to minimize risk in the OCS working and physical environment.
Yet, i{nevitably, a point will be reached beyond which reductions in risk
will not produce additional benefits {n the form of greater safety.

The review of the OCS safety record in the previous section indicated
that the risks inherent in the present level of technology will continue
to produce several (although few) deaths, structural failures, and
significant oil spills per year. The introduction of new technologies
could affect this level of risk. Before calculating the incremental
benefits and costs of new technologies, it will be necessary to assess
the effect of new technologies on the level of risk offshore.

The problem with calculating incremental costs and benefits centers
on the quantification usually involved in this kind of calculation. It
is usually possible to calculate costs. To ¢ certain extent, it i{s even
possible to calculate the reduction in risk that wili result from the
introduction of new technologies. However, calculating benefits asso-
ciated with new technologies and lower risks requires quantifying items
such as human life, which cannot be evaluated in money, and environ-
mental protection, which may be very difficult to figure in dollars or
numbers. Thus, it i{s not possible to provide any more detailed guid-
ance on this point than to say that there must be a reasonable
relationship between the costs of a technological {nnovation and the
benefits that are likely to result from its commercial use. Rigorous
cost-benefit analyses of specific applications of BAST are likely not
to be productive. In administering this provision it {s evident that
the presumption is in favor of BAST unless it is clearly shown that the
benefits are insufficient to justify the costs.
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Criteria for Evaluating Approaches for
Im; ementing the BAST Requirement

Engineering management includes technology development, design and
design approval, performance, and accident response. Within each of
these elements, the engineering manager must be concerned with matters
pertaining to hardware, personnel, and operations. In considering how
to implement the BAST requirement, it is necessary to evaluate the
probable consequences of implementation within the context of
engineering management. The panel has developed the following tentative
criteria for a discussion of how one might implement the requirement.

o The program must be effectve. It must achieve the statutory
purposes of the OCS Lands Act. Specifically, the program
must be economically feasible. It must provide for a proper
balance of costs and benefits.

The program must be efficient. It must be capable of being
fmplemented in a timely and cost-effective manner, and avoid
undue regulatory burdens.

The program must encourage (and not constrain) the tech-
nological capability of the petroleum industry to develop
offshore oil and gas in a safe manner.

Implementation of the BAST requirement could conceivably
force the development of technology necessary to provide a
greater degree of safety. Alternatively, it could also
inadvertently freeze the development of technology.

Implementation of the BAST requirement must minimize any
adverse effect on the competitive position of the U.S.
of fshore oil and gas industry.

The program must foster public participation. It should
provide for the participation of all interested parties in
the development and implementation of requirements.

Giving effect to BAST must enhance the public credidility of
both government and industry with regard to human and
environmental safety in OCS development through achieving
fmprovements in safety of operations.
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DISCUSSION OF APPROACHES FOR IMPLEMENTING THE BAST REQUIREMENT

The panel framed approaches to describe and explore different forms
that a BAST program could take. In developing and evaluating the
approaches, however, {t became apparent that no single approach could
be recommended over the other. On the contrary, each approach contains
necessary and {mportant program elements for the implementation of the
BAST requirement. Rather than describing unrelated approaches to a
BAST program, the approaches actually describe scenarios at different
points in a continuum. The continuum represents the degree of govern-
ment involvement {n and technological capability for managing a BAST
program.

38 Minor Modification of Present Practices to Assure that the Best
Available and Safest Technologies (BAST) Are Used on the OCS

The Strategy

l. Existing economic {ncentives and regulatory requirements
already provide for the use of the best available and safest
technologies on the 0CS.

2. The BAST requirement would be formally recognized and
i{ncorporated {n existing OCS regulations.

J. The Subsection 21 (a) safety study would be vigorously
conducted. The study would be a continuing evaluation, test-
ing, and analysis of OCS safety. Conduct of the study would
provide the opportunity to review the historical record of 0CS
operations and government regulations in order to uncover spe-
cific aspects of operations where some additional regulatory
or other governmental emphasis may be needed. The study {s
needed because much of the i{nformation relative to safety that
the government collects has never been documented, codified,
or analyzed to the extent necessary to assess accurately the
current state of technology or to reflect the intensive regula-
tion of the offshore industry. Actions {ndicated by the study
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would be expeditiously acted upon. Specific incremental improve-
ments in the system can be handled easily vwithin the framework
of the existing regulatory system without additional administra-
tive burdens on both government and industry or slowing down the
exploration and development of badly needed domestic energy
supplies.

To implement this approach, the government must have the
capability to assure and monitor compliance with the BAST
requirement, to conduct the safety study, and to act on the
results of the study.

Discussion

The premise of this approach is that, in singling out the BAST
concept in the OCSLA, Congress did not discover a nev fileld of
endeavor. Industry and government, in their respective roles, have
been working together to achieve the goal of BAST for many years. An
{mportant point {n support of this approach is {ndustry’s demonstrated
record of good performance in over fifty years of offshore oil and gas
development.

This approach {nvolves neither significant manpower and financial
commitment nor regulatory burdens. This is in accordance with Executive
Order 12044 on {mproving government regulations. The Executive Order
requires that new regulations shall not be developed until the need for
and purposes of the regulations have been clearly established, mean-
ingful alternatives have been considered, and compliance costs, paper-
vork, and other burdens on the public have been minimized. Because this
option relies on {ndustry’s technological capablity to achieve a major
national policy objective (mafety on the OCS), this approach would con-
tribute to maintaining a healthy climate for technological development.
Furthermore, the competitive position of the U.S. oil and gas industry
wvould be enhanced because the added costs and delays that might result
from additional government regulations would be avoided.

Through reliance on existing arrangements, this approach would
cont{nue the present level of public participation in OCS decision-
making. The approach, involving completion of the Subsection 21 (a)
study and action i{n pursuvance of {t, could contribute to the credible
assurance of the public that government and industry are "on top" of
the situations.

However, in this approach the government would continue to rely
heavily on {ndustry consensus. Hence, it is possible that following
this approach could stimulate pressure from some states and environ-
mental groups for additional assurances that oil and gas operations are
being and will be conducted in the best and safest manner, especially
{n frontier areas.
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1l. A Procedural Approach to Ilmplementing the BAST Requirement

The Strategy

l. Incorporating and building on Approach I, industry would be
expected to give particular attention to BAST i{ssues in the
course of OCS development. Of particular importance in areas
wvhere there is little operating experience, such as frontier
areas, {s the need to understand and characterize the environ-
ment and environmental conditions to an extent in which the
technological requirements for safety will be better known.

2. In the course of reviewing and acting on permits, plans, and
licenses, the government would require, where appropriate, that
an operator justify that his proposals assure the use of BAST.
This would occur most often in areas where there is little
operating experience and {nadequate knowledge of the environ-
ment i{n areas characterized by high risk, or in instances of
need, such as those that may be revealed by the Subsection
21 (a) safety study.

3. In instances of demonstrated need (in response to results of
the Subsection 21 (a) safety study, accidents, or equipment
failure, the government would have the authority to invest in
and {nitiate the development and testing of technological
solutions to problems.

4. An organizational mechanism for coordination would facilitate
{mplementation and compliance by clarifying and fixing
responsibilities among government agencies.

The basic thrust of this approach is for concerned government
agencies, primarily the USGS and the USCG, to adopt procedures and
follow a process that will assure and document the careful and rational
implementation of the BAST requirement. This means that the agencies
would focus on BAST {ssues in the granting of permits and in the is-
suance or modification of regulations and orders. An applicant for a
permit would be required to address BAST {ssues in its submission, set-
ting forth the facts and considerations the applicant thinks relevant.
Whenever an agency contemplates or proposes a new order or regulation,
it would invite comment on the BAST {ssues from all i{nterested persons.
Whenever the agency made a decision on a permit or new regulation or
order, it would focus carefully on the risks {(n the event of equipment
fatlure; the relative costs and economic feasibility of using particular
technologies; and the balance between costs and benefits of those
technologies. A related factor may be the need for more, and more
detatled, {nspection of OCS facilities.
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Government agencies would take the initiative in assessing risks,
considering possible new technologies and evaluating their costs,
independently of the decision process on permits, regulations, and
orders. The agencies would have in use a procedure that allows
manufacturers, experts, and the public--as well as operators--to
facilitate the evaluation of technological developments and the need
for them in OCS operations. This procedure would include methods for
taking account of new technologies that have been proved reliable in
operating conditions and that meet the needs identified from documented
deficlencies in existing operating methodologies.

With regard to the usefulness of organizing to clarify and fix
responsibility for BAST the regulation of OCS safety historically has
been divided between and shared by the USGS and the USCG, on the basis
of which facilities were fixed and which were floating. As the two
agencies primarily concerned organize to assure the use of BAST, they
need to consider alternate ways of administering the BAST requirement,
including perhaps designation of a lead agency for coordination with
respect to OCS safety.

Discussion

As in Approach I, the procedural approach relies on industry for
the reduction of risk and the continued development of technology as
needed and {n response to economic incentives. However, in some cir-
cumstances the government would take the inftiative in developing new
and safer technologies. Through requiring consideration of BAST {s-
sues as an integral component {n the regulatory process, the proce-
dural approach would probably provide for more thorough consideration
of operating risks. 1

To {mplement these procedures and fulfill these responsihilities,
government agencies would require additional funding and more personnel
of the necessary qualifications. Clarification of responsibilities could
minimize the financial and manpower resources that would be called for. 1

This approach would place additional requirements, and therefore
burdens, on industry, as {t would on the government. It also would pro-
vide additional opportunities for exchange of views between the govern-
ment, industry, and the public. As a result, government and {ndustry
credibility would be enhanced, leading to an i{mproved overall climate
for 0OCS development.

II1. A BAST Standards Development Program

The Strategy

I. Incorporating and building on Approaches I and II, a special
BAST unit would be established {n the government. It would be
jointly staffed by appropriate departmental personnel.
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The BAST unit would develop the technological capability
necessary to provide a basis for:

o evaluating technologies; and,

o developing new technology in promising areas.

On the basis of these activities, the govermment would then

develop and utilize performance standards to ensure the use of
BAST.

Under this arrangement, the {nitiative to develop technological
standards would rest with the government. Technological standards
could be applied on an industry-wide basis or with respect to classes
or categories of operations.

In {mplementing the process of standards development, the govern-
ment could proceed in the following manner:

o

Establish policy objectives for {mplementation of the BAST
requirement. Presumably these would be derived from the
OCSLA.

See that a data base is assembled on environmental conditions
to be met as well as other factors that bear on technological
safety.

Inventory and evaluate avaflable offshore ofl and gas tech-
nologles to determine which are the safest. The safest
technologies are those that are characterized by the lowest
level of risk.

Assume a leadership position {n the development of perform=-
ance standards to assure the use of BAST. Examples of such
leadership fnclude a) surveillance of operations to identify
areas where new or revised performance standards are needed
and appropriate and b) encouraging existing standard setting
organizations to develop such needed performance standards.
Whether developed directly by the government, under contract,
by a trade association, or by a nat{onal standards organiza-
tion, the most credible standards will be consensus standards
approved by a national standards organization.

Modify performance standards as necessary to achieve an
acceptable level of risk, and to ensure that performance
standards support policy objectives.

Evaluate the economic and technological feasibility of
performance standards, retaining all which can be imple-
mented within the range of costs usually associated with OCS
exploration and development.
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o Invest in technological development to meet performance
standards as justified by economic considerations.

This approach 1s based on the approach developed by the Environmental
Protection Agency in the implementation of the "Best Available Control
Technology (BACT)" requirements of the Clean Air Act as modified by the
panel i{n order to incorporate comments received from the public.

Discussion

An underlying assumption of this approach is that in certain
instances industry, in responding to the marketplace, may not identify,
produce, and adopt the best available and safest technologies. As a
result, the government must take the lead in enhancing safety through
developing and utilizing performance standards for offshore technology
vhenever necessary. If technology is not available to meet the perform—
ance standards and {f there are inadequate incentives to produce such
technology, the government must be prepared to invest in the develop~-
ment of the needed technology.

Establishing a BAST standards development program would be a major
departure for the government and would require the commitment of finan-
cial and manpower resources significantly beyond those required by the
first two approaches. The most {mportant element in establishing such
a program would be the necessity for the government to develop and
maintain sufficient independent technological capability in offshore
technology to evaluate technologies, to participate i{n standards
development, and to assure compliance with standards.

While government investment {n technological development may be
more cumbersome and less efficient than the {ndustry investment, {t
would be focused solely on the needs of the BAST requirement. Thus,
vhile {t could take longer to implement BAST under this approach, the
end result could well be greater certainty in the regulatory system.

It might also result {n increased rigidity i{n the regulatory system.
It {s likely that in some instances development of more specific
performance standards could freeze the level of technology that is
developed and commercially utilized. On the other hand, perfcrmance
standards could be used to force the development of technology.

A BAST standards development program could also directly affect
the structure of the offshore oil and gas industry because, under this
approach, incentives for industrial development of technology for
safety would come directly from the government as well as from the
marketplace.

To the extent that the effort to comply with performance standards
for safety diverted manpower and resources from the development of
other technology needed in the marketplace and from the job of energy
resource development, {t {s possible that this approach would have an
adverse effect on the offshore oil and gas industry, including its
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