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p SUMMARY

America ’s demand for energy is now growing at 2.5 per-
cent a year , according to the Federal Energy Administration,
and its dependence on foreign oil is increasing rapidly —-
from 26 percent before the 1973 oil embargo to 46 percent in
February 1977. One important source of new oil and gas re—
serves lies off the coasts of the U.S. This offshore region ,
only about 2 percent of which has been opened for produc-
tion, provided 16.4 percent of the nation ’s oil and 14
percent of its natural gas in 1975 , and according to the
predictions of the American Petroleum Institute , by 1985 the
yield could double.

In the near future , exploration and production will be
extended from the principal sites of present offshore oil
and gas reserves in the Gulf of Mexico and offshore Southern
California to the Gulf of Alaska and the Atlantic and Arctic
Oceans , where storm , seismic , and geological conditions
are different. The projected increase in such oil and gas
recovery from the U.S. outer continental shelf (OCS) has
intensified public and government concerns about conserving
vital resources , protecting the environment , and safeguard-
ing human life .

The U.S. Geological Survey (USGS) regulates OCS tech-
nology and other activities principally by issuing OCS
orders and other lease st ipulations. Since 1971 , several
studies conducted by the USGS , the Marine Board of the
National Academy of Engineering, the General Accountinq
Office , the President ’s Council on Environmental Quality,
and the Congress ’ Office of Technology Assessment have con-
cluded with recommendations for regulating and inspecting
the lessees engaged in offshore oil and gas production.

Accordingly, the USGS requested the Na t iona l  Research
Council to undertake a review of the practices in the veri-
fication of the structural adequacy of fixed offshore oil
and gas platforms -- that is , the production facilities
permanently fixed to the seabed by pilings , spread footings ,
and other means. The USGS also requested a review of the
need for establishing a third—party ver ification procedure
and, if this was deemed necessary, how such a procedure
might operate. To perform this study , the Na t iona l  Research
Council assigned the Marine Board (which had been transferred
from the National Academy of Engineering in 1974 to conduct
such projects) , which in turn , appointed a special panel
that initiated this study in January 1976.

The record for oil and gas platforms operating off U.S.
coasts in the past three decades is exceptionally good . Of
3,000 structures erected between 1947 and 1975 in the Gulf
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of Mexico, storms accounted for the destruction of only 26
and partially damaged another 11. While oil spills have
resulted from storms or from such other causes as collisions ,
fires , blowouts , or storage tank ruptures , no significant
spills have been attributed by the USGS and the U.S. Coast
Guard to failures of the platform structures. The most
publicized spill involving a platform in U.S. waters,
the incident in the Santa Barbara Channel of f Southern
California in 1969 , was due to the nature of the subbottom
geology and to leakage around the well casing rather than any
structural deficiency of the platform . Since then , as the
Council on Environmental Quality has observed in its 1974
report , OCS Oil and Gas, “the offshore oil and gas industry
has made substantial progress in technology and work prac—
tices. ’ The record of offshore platform operations in the
past three decades also shows that no lives were lost from

P structural failures.
a

In its earliest deliberations the panel concluded that
no verification procedure could guarantee that a fixed of f-
shore oil and gas production platform will be safe or secure
~it all t imes for operating personnel , that  it will withstand
thi- effects of all storms, collisions , or other accidents
o~ nature or man , and that it will preserve the environment.
E~.-en so, verification provides a practical way of giving
additional and more credible assurance to the public and
the governments (at state and national levels) that all
~sonable precautions have been taken , based on the best

applicable technical and environmental knowledge available,
to ensure the integrity of the structure , so that oil and
qas platforms on the OCS offer safety to the personnel ,
protection of the environment , and conservation of the
resources.

The present verification procedure calls for the off-
shore oi l  and gas industry , under the general  supervision of
the USGS , to oversee and regulate the structural integrity
and operational safety of all drilling operations at sea
as well as of the production equipment associated with the
platforms. The industry does this by requiring that the
structures are designed to withstand the operational loads
and environmental forces likely to occur . The design of
the structure is certified by a registered professional
engineer.

The panel reviewed the verification systems now in use
for offshore structures in waters around the U.S. and abroad
(as well as other types of structural certification) in
order to determine the advantages and disadvantages of each.
Based on its examination of such systems , the panel concluded
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that a ver i f ica t ion  system should include the following
• principa l elements:

o Establishment of environmental conditions for
each area and class of structure;

o Documentation and promulgation of the recom—
mended practices for design and construction;

o Submission and approval of the verification
plans;

o Conducting the verification procedure
throughout the design , fabricat ion and
installation;

O Allowance for appeals of the system ;
o Provision for reporting and investigation

of accidents; and ,

o Maintenance of an audit of the system .

In addition, the system must be sufficiently flexible
to provide for variations in environmental design conditions
and to allow for the introduction of new technology .
Further , it should be so structured as to minimize any
delays that might occur in the process of platform design
approval , construction , and installation .

The panel weighed the benefits and possible adverse
effects of a third-party verification system . The principal
benefit of such a system is to enhance the orderly extension
of OCS oil and gas activities in an expeditious and effi-
cient way by assuring the public and the Congress of the
integrity of the fixed offshore platforms. Potential ad—
verse effects include excessive delays and interruptions to
the step-by-step process of design and construction , exces-
sive rigidity , and over—reliance on codes or standards that
may prevent the introduction of advanced technology . On
balance , the panel concluded that the benefits , advancing
the capability to proceed in an orderly manner , outweigh
the adverse consequences of third-party verification.

Therefore , the panel recommends that a third-party veri-
f i c a t i o n  system should be implemented by the USGS for future
production platforms in all U.S. waters. In making this
recommendation , the panel recognized that the establishment
of a verification procedure requires a major commitment on
the part of the USGS and the government , particularly 
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recruiting and training an adequate and technica l ly  compe—
tent  in—house s t a f f  to adminis te r  the system.

Whe n the system is f u l ly devel oped , the ver i f i c a t i o n
of design , f a b r i cation , installation , and ma in tenance can

• best be performed by independent third-party agents , selected
on the basis  of technical  competence and experience in o f f -
shore engineering . Such third-party agents should not have
corporate a f f i l i a tion wi th  the owner or operator of the
platform ; nor should they be allowed to verify any function
or structure for a specific platform with which they , their
company , or any corporate affiliate are connected .

The panel recommend s a tr ansition period dur ing  which
• the ver i f icat ion procedu re is implemen ted. Th e purpose of

the transition period is to avoid a disruption of the pre-
• sent developmen~t of the OCS and to utilize existing tech-• nical exper t i se  f ul ly .  Unreasonable  delays can be costly

and increase the nation ’s dependency on for eign oil and
ols. Only when the USGS is staffed adequately and criteria

and env ironmental data fo r spe c i f i c  reg ions have been
establ ished should the ver if i ca tion procedures used in the
transition period be expanded to the full third—party
verification system that the panel proposes.

Tue panel recommends that t:h~ USGS establish a board
of consultants to develop and review environmental design
coniitions , practices for design and construction , verifi—
caLion L~roc~ uures , and qualifications for third—party
reviewers. The membership of such a board would be suffi-
ciently broad to ensure that critical lecisions are not
based on narrow considerations.

The panel also recommends the usc of outside contrac-
tors to support the system while , at the same time , to
limit tb: need for an over]v lar Te USGS staff. Notwith—L standini, the management and a (Im]nistration of the entire
verification procedure is a function of the USGS and cannot
be delegated.

In additi on , the panel offers relat~ed recommendations:

O The USGS should prepeic policy ~juihelines
defining the elements o~ the verification
procedure and how i t  is to be implemented ;

o The USGN should provide iuid eli~:es for the
subm iscion of acc :~~t a L l e  v r i f i c a t i o n  p l a n s
by th e owner or operetor on inc livi da il
projects;

vi
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O The USGS should take positive steps to
ensure that research programs necessary
to resolve technical uncer ta int ies
arising from verification are initiated;

O The USGS should establish procedures
for the routine report ing of p la t fo rm
structural  conditions and ana lys i s ;

o An independent , impartial board should
be utilized to review accident investi-
gations;

O The USGS should encourage its personnel
to maintain their  technical competence

• by par t ic ipat ing in profess ional  society
• activit ies and continuing education pro-

grams;

o The federal  government should provide
adequate funding for  the adoption and
administration of the proposed verif i-
cation system; and ,

o A periodic review of the established
ver i f i ca t ion  system should be ins t i tu ted.

In the course of its study , the panel was aware that
the USGS, under its present statutory basis , has responsi-
bility for the prevention of waste and conservation of
natural resources. The legal authority of USGS responsibi—
lity for  the sa fe ty  of s t ructures  and protection of the
environment is not clear . Therefore , the s tatutory basis
for the operation of the verification program , under the
USGS , need s c l a r i f i c a t i o n .

Although costs were not a majo r  considerat ion, the
panel’ s best estimate of costs is approximately 1 percent
of cost of the total platform for meeting the expense of
USGS personnel to administer and monitor the system and 2
percent of the cost of the p la t form to meet the outlay of
indust ry  for  documentation , reviews , and inspection. The
cost of each major platform in new U.S. waters varies in
a range from $30 million to $150 million .
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INTRODUCTION

The magnitude of a verification program for offshore
oil and gas structures can be estimated on the basis of
the number of existing platforms . Since 1947 , more than

• 3 ,000 offshore oil and gas production p latforms have been
erected on the outer continental shelf (OCS) around the U.S.,
mostly in the Gulf of Mexico. Approximately 50 more
structures are now being bui l t  for  ins ta l la t ion in U . S .
waters . 1

• The history of offshore platform structural integrity
• is described in papers by G. C. Lee and Bernhard Stahl ,

and in presentations to the panel by Ly le S. S t .  Amant and
• the Offshore Operators ’ Com mittee . 2 ’ 3 The record shows
• that  as o f f s h o r e  experience in s t ruc ture  design has in-

creased , damages to structures have decreased , even though
• work has extended to greater depths in the oceans. Stahl

sta tes that this is largely a result of continual improve-
• ments in industrial design and construction and work

practices. About 850 major platforms and 2,200 lesser
structures were installed in the Gulf of Mexico between
1947 and 1975. Of these , major hurr icanes completely
destroyed only 26. Eleven others were damaged , but could
be salvaged and repaired. Few of the destroyed structures
embodied modern design practices. There is no record that
a~ y lives were lost as a result of structure failures from
the storms. Furthermore , no major oil spills in the Gulf
h ive been attributed to structural failure.

The outlook is for increa sing the pace of development
for offshore oil and gas to meet the demand for these fuels
that cannot be met by onshore development in the United
States. It is estimated that from 20 to 35 plat forms will
be install ed each year during the next five or six years ,
about half of these to be erected in the waters off
Ala ska or in the Arctic.  Such structures must be built
to withstand storm and seism ic conditions that do not exist
in the Gulf of Mexico , where much of the offshore technology
experience has been gained . Furthermore , many of them will
be operated by 200 to 400 people who may find themselves cut
off from rescue during severe storms at sea. Moreover , newly
organized and possibly less experienced firms may be involved
in such o f f s h o r e  exploration and produc tion , thereby increas-
in I~ the possibility of structural failures and accidents.1



2

Concurrent with the expansion of offshore technology
into harsher environments is a growing tendency of the

• public and the Congress to question the adequacy of safety
• provisions and environmental precautions in offshore re-

covery operations. Although unrelated to structural
failures of fixed. platforms , the loss of life and other acci-
dents in North Sea oil and gas operations have called
public attention to the hazards posed by hostile environ-
ments for man and structures. Wh i le the public recognizes
that offshore production can augment the dwindling supplies

• of oil and gas required to heat their homes , f uel their
cars , and opera te their f a rms  and indust ries, at the same
time, it is increasingly sensitive to activities that
a f f e ct human s a f e t y  and dama ge the env ironm e n t .

Leonard C. Meeker , in a work ing paper prepared for the
• • panel , has noted several con sequences of publ ic  in terest in

environmental safeguards. Thus , public reaction to the oil
spill in the Santa Barbara channel o f f  Califor nia in 19 69

• led the Department of Interior to halt further OCS oil and
gas development in the area for several years. Even though
the oil leaku~ e resulted from the nature of the subbottom

• geology and leakage around the well casing, rather than
structural deficiency of the platform , the event  wa s a

• rally ing point for many environmental groups who were seek-
ing Congress en~i •L support for ~hoir concerns

• Public pressure brought about the National Environmen-
tal Policy Act (NEPA) of 1969 , which has led to legal
actions taken by environmental groups. As a result of

• public concern for environmental protection in the OCS , the
federal government , in April 1973 , deferred  d r il l i nq on the
Atlantic OCS and in the Gu lf of A laska until a study of the
environmental impacts of oil and gas product ion in these
areas could be carried out. The stud y was conducted during
the following year by the President’ s Council on Environ-
mental Quality (CEQ) in consultation with the Environmental
Protection Agency and other federal agencies , the National
Academy of Sciences , and the governors , legislators , and
citizens of the coastal states involved.

In a report , issued in April 1974 , the CL) SL u t c u :

Development of OCS oil and gas.. .poses major
• challenges to Federal management and regulatory

agencies , to the sta tes a f f e cted by the offshore
• activities , and to the oil industry. Risk of damage

to the human and natural environment is an insepar-
ab~~ part of almost any development , incl~~)ing the
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OCS. The guiding principles must be to keep
risks at an acceptable level and to balance
risks with benef i t s .  When a risk -- based on
the current  state of knowledge and technology

• -- appears to outweigh that of an available
alternative for meeting the same objectives ,
we should not move ahead until we know more
and can do better. When the risk is accept-.
able , we should proceed wi th  caution an d with
a commitment to prevent or minimize damage .
This means that the oil industry must have
adequate technology and must use it safe ly ,
that Fede ral agencies must exercise their
management and regulatory responsibilities
to ensure that the oil industry meet its
obligations, and the Federal , state , and local
agencies must coordinate their e f f o r t s  to mini-
mize disruption of coastal communities and en-
vironments by those facilities and other develop-
ment required to support offshore operations.~

During the year in which the CEQ study was conducted ,
other events abroad bore directly on the question of OCS
oil and gas development in the f ron t i e r  areas . In October
1973 , war broke out in the Mideast , and as a consequence ,
the Arab states imposed embargoes of oil to several
nations , including the United States. When the embargo
ended in April 1974 , the Organiza t ion  of Petroleum Export-
ing Countries (OPEC) had establ ished prices which were
substantially higher.

In the meantime , the Administration had announced
Project  Independence with the stated purpose of making the
United States independent of foreign oil and gas imports
by 1980. To reach self-sufficiency , the pace of exploration
and production of OCS oil and gas resources would have to
increase.

But when foreign imports of even larger quantities of
oil resume d , concern was again  expressed by the public ,
members of Congress , and state governments that the federal
government and the industry were rushing into OCS develop-
ment without the necessary environmental studies and en—
vironmental safeguards . There were doubts that the USGS
could e f f e c t i v e l y  supervise and regulate OCS development
because of its dependence upon the exper t i se , evaluat ion,
and judgment of companies with a direct interest in develop-
ing OCS oil and gas resources. Furthermore , there were
quest ions  tha t  the exis t ing  r e g u l a t i o n s  developed for  appli-

LA ~~~~ •
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cation in the Gulf of Mexico would be appropr iate in the
At lan t i c , off  Alaska , and in other deep water regions. 

•



BACKGROUND

The U.S. Geological Survey of the Department of the
Interior is responsible for overseeing and regulating
the s t ructura l  integri ty and operational sa fe ty  of o f fshore
petroleum drilling and production equipment as provided in
the Outer Continental Shelf (OCS) Lands Act, August 7, 1953
167 STAT.462; 43 U.S.C. l33l—l343].~ In carry ing out this
responsibi l i ty , the USGS develops regulations , after soli-
citing public comments through announcement in the Federal
Register,  and issues them in the form of OCS Orders~~

Overall, the OCS Orders System has improved over the
• years ; however , the provisions pertaining to structural

integrity have remained relatively unchanged. However ,
the National Academy of Engineering ’s Marine Board (now
the Marine Board , Assembly of Engineering, Nat iona l  Research

• Council) in its report in 1972 questioned the validity of
approvals or inspections by the government of a platform
that are based on the personal standards and expertise of
the reviewers, rather than on a system of objective—oriented
regulations and an interpretive system of industry standards.
Regarding structural integrity , the report stated:

The Order [OCS Order Number 8, Approval
Procedure for the Installation and Operation
of Platforms , Fixed and Mobile Structures , and
Artificial Islands] requires statements by the
operator as to sizes and loads on structural
members and piling and then requires “the
following certification signed and dated with
the title of the company representative :

Operator certified that this platform
h~as been certified b

y a registered pro-
fessional engineer and that the structure
wi l l  be constructed , operated , and main-
tained as described in the app lication,
and any approved modification thereto.

5
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No criteria are given fer the registered prof essional
engineer ’ to use in cert•iI° inq the platforru .~

• Since that report WUS issucu ~nd as oil and gas op-
er ations h a !  p r o l i f e r a t e d, the r • gulat !r~ p rac t~ ces of
the USGS have come under increased scrutiny by the Congress ,
the general public , and the retroleurri ~ndustiy . These
facts as well as the projected expansion of petroleum op-
erat ions into the hostile ervrtoui:ents of the Gulf of
Alaska and the middle and north Atlantic Ocean areas , led
the USGS to re-examine the regulatory requirements pertain-
ing to o f f s h o r e  p l a t fo rms where :er they ri ;ay be ins ta l led,
to ensure the technical adequacy and safet” of their design ,
construction , and operation .

• Accordingly ,  on Janua ry 29 , 1976 , the U .S. Geological
Survey published a draft “Notice to Lessees and Operators
of Feder al Oil and Gas Leases in the OCS , Gulf of Mexico

• Area.” [Issued by the Oil and Gas Supervisor , Field Op-
erations] in the F ederal Register (Vol. 41, No. 20) con-
ce rning the requirements for ~Jdrd-party inspections to beperformed on all drilli ng and produc tion operations.7
[Comments f rom the public we re solicited.] The following

• excerpts from that notice state the purpose of third-party
inspect •o~n and define third-party inspectors for drilling
and production oper at ions :*

A. P~~~pose: The purpose of th u  h-par ty  inspections
is to enhance the effor ts , to id e ;r i f y undesirable
trends , and to provide solutions to prob lem areas
with respect to safety and pollution control in
day—to-day operations . Third-party inspection data
w ill be coded for inclus ion in the Platform In-
spection System of the Gulf of hexico , OCS op-
eration s, to permi t its retrieval separately f rom
inspection data collected by USGS inspection
personne l .

~~~~~ ~ ne . defined a third-party verification agent which
is later recommended for sLL u:t rl l verification .
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Third-party inspections will not replace any
portion of the present USGS inspections hut will
be an adjunct to them.

B . D e f i n i t i o n s :  T h i r d — p ar t : :  i n s p ec to r s  a : c  de f ined
as either: (IT personnel emp loyed hr the ope r~ t o x
who are not directly responsible for th u  u p ur a t i o n
they are inspecting and who report  d i r t c t : ly  to
management , or (2) personnel who are employed by
an outside f i r m  with which  the opera tor or g roup
of operators contract inspect ion serv ic es.

In January 1976 , the USGS reguested t he  National i~C-
search Council’s Marine Board to provide a techni cal
analysis and to recommend procedures for tr  r ev~~ ;W of
the structural integrity of new fixed offshore st: •~••:tares.
The purpose of the study was to :

o Determine whether or not independent third-
party review of offshore stiactures would be
of sufficient benefit to the USGS , the compan ies
involved in the design , fabr ication, and instal-
lation of offshore s t ructures , the opera ting
companies undertaking the recovery of offshore
petroleum and gas resources , the pub lic and the
Congress , to warrant the time and costs involved;

o Determine , if the answer to the above is af firma-
tive , the scope and detail that should be recom-
mended for such review and further , to determine
the availability of criteria, guidelines , and
engineering standards for performing the review ;
and ,

o Identif y and determine the relative merits of
alternative organizational concepts for certif i—
cation .

The panel limited its deliberations to the problems
of des ign , f abrication, installation , and maintenance of
f i x e d , bot tom-founded, o f f s h o r e  oil and gas structures ,
that is , production p l a t fo rms  permanent ly f i x e d  to the
seabed Ly means of piling, spread footings , or other
means . (Steel Jacket , Pile  Supported ; Steel Tower , Pile
Supported ; Concrete , Gravity ; Articulated , Buoyant;
Concrete/Steel Hybrid; Tension Leg; Guyed Tower; Monopod .)
O t h e r  aspects of offshore oil and gas operations, i.e.,
the existence of pipelines, drilling operat ions , production
equipment , operat ional  sa fe ty would be cons idered only
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peripherally. Thus , mobile drilling shins and jack—up rigs
were excluded from consideration .

The panel also excluder cons•: ucration of verification
techniques applied to the strrrtural integrity of existing
pla tforms . A v er i f i cat~ on procedure for these must take
into account the number of existing plutfcr::s, their age ,
the technology used at the t o • •: of conutruction , the cos t
of bring ing them up to accep table construction des ign
cr iter i a , speci f i c ations , etc ., and the value of remaining
oil or gas reserves. Thus , the large nurber of existing
platforms and the differences in their ages ~•‘ ulci require
an evaluation procedure ent ire ly different than the pro-
cedure app lied to new platforms .

An additional limitation which the panel imposed on
itself was the consideration of costs. Ultir :utalv , the
public will bear the total costs of operating the system
ei ther through taxes or inc reased prices for oil and gas .
Theref ore , the panel gene rally conside red only the total
costs and did no t attempt to d i f f e r e n t i ate between “govern-
ment costs ” and ‘ industry costs” except when necessary .

Certificat •inu vs. Verification

One of the first tasks on which the panel focused was
selection of terminology Lu define accurately th e process
they were stud y ing .  Accordingly, the imp lications of the
words “certification ” and “verfLcu tion ” were examined. The
panel concluded that while the term “pl at f o r m  c e r t i f i c a t i o n”
as presently used by the U SCE re f e r s  to certi f i c ation by a
professional engineer “ . . .thet the structure will be con-
st ructed , operated and maintainer as described in the ap-
plication (of the owner,/operator) and any apl:r!’ed modifi-
cation thereto ” the public and the Congress might inf er
that the structure was certified to withstand all environ—
rental and man—made impacts upon the structure .B Howeve r ,
it is not possible to ce rtif y unconditionally that the

~latfor:~ will at all ~imes be safe for operating personnel ,
or wi thstand the effects of all storms and seismic condi-
tO )ns , collis ions or accidents , or that the environment
will flot be endangered .

Nevertheless , a procedure is requ•~rcJ , wha* ever its
designation , to assure the public , the Congress , the USGS
and the  owner/operator of the platform that the environ-
ment :~l and operat ing fac tors have been given consideration
in the platform design , construction and instal l ition . This

— - • •  --~~~~~~~~~~~~~~~~~~~~~~~~ • • - -  ~~~~- • — • -~~~~~~~~~~~ -~~~-—  _ _
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procedure should also indicate that appropriate reviews and
inspections have been conducted to document that the design,
building , and installation of a platform are in conformance
with the app licable performance criteria, specifications,
etc. This procedure has been identified as “verification .”

I
Scope of Panel Study

The panel examined numerous areas of concern associated
with ver ification, including :

o The overall objectives of verification ;

O The adequacy of the prese nt USGS verification system ;

o The methodology and characteristics of other U.S.
and foreign verification systems ;

• ° The adequacy of present industry design, fabrication,
i n s t a l l a t i o n, and maintenance practices;

O The legal and public—interest implications of yen —
• fication ;

o The need for , and the positive and negative effects
of, any change from the present system ;

o The criteria by which the ve rification system and
organizational concepts might be judged for suit-
abili ty and adequacy ;

O Third—party verification process by which design
review and inspection of structures is performed
and documented by independent third-party agents.
There are numerous variations of third-party
verification systems . Some permit the utiliza-
tion of personnel emp loyed by the companies in-
volved in the design and construction of the
structure ; other sys tems permit only the use of
outs ide , independent qualified personnel or organi-
zations as verification agents with a full range
of combinations. In this report , several types
of verification processes are discussed.
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O The use of various groups —— USGS , and other govern-
ment agencies, classification societius such as
the American Bureau of Shipping (ABb) , oil industry ,
engineering and construct:iu:. firms , in uos tr y  and
professional  societi es, and independent consulting
firirs in a verification program .

The USGS also requested that the panel consider a study
being conducted by the Aero srice Corh-:iTuLi un , unier contract

k. to the USGS , as it relatect to the :)anCl’ s efforts and to com—
ment as appropriate . The Aerospace study analy zed various
cerification procedures and deveicoed detailed cost estimates ,
personnel staffing and implementatLon requirements. The

• USGS arranged for Aerospace to apprise the panel of its
progress . The USGS also provided the panel with the Aero-
space f i nal reports , \‘eriii.cation oi Offshore Structures
for Oil and Gas Development.: Program Plan and Program Plan
Ij
~
plementatioh Options —— Verification of Offshore Structures

for Oil and Gas Development .~

Need for Verification

• No verification system can offer unconditional guaran—
tees of structural integrity or even of the complete ade-
quacy of design and construction procedures. The most that
it can accomp lish is to assure a high degree of p r o b a b i l i ty
that adeq Iate or appropriate procedures, technology , and
materials have been utilized , and that no recognizable prob-
lens have been overlooked .

The panel f o u n d  no i n di c~~t ion of m a j o r  t echn ica l  d e f i —
ciencies requiring a more strinqent verification system to
improve the integrity of offshore structures in the geo-
graphical areas where the majority of offshor e struc tu res
now exist. They determined , however , that as oil and gas
development extends into offshore locations more hostile
than the Gulf of Mexico , and the design , installation and
ope rat ion of such structures become more complex , a system
is needed to:

O Give formal and additi i:•il assurance to the
puolic and the Congress of the inteuritv of
f ixed o f f s h o r e  st ructures in a l l  U .S .  waters ;

o E n su r e  a con t inua t ion  of in u s t ry ’ s e r r e l le n t
past : pe rt (i ounce as OCS opera t ions  are ex t ended
into frontier areas with harsher conditions.
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Primary Implementation Considerations

The success of any v e r i f i c a t i o n  system depends on sound
scientific and technical knowledge anci its documentation ,
and on q u a li f i e d  personnel.

Knowledge of Offshore Technology

R& D e f f orts by the U. S. offshore industry have been
pr imar i ly responsible for the development of OCS technology
to its present state of sop histication . The scientif ic and
technical  knowledge required to imp lemen t a v e r i f i ca t i o n
system consists of:

o Environmental data , including atmospheric ,
ocean ic , and geotechnical;

o Engineering properties of structural materials;

a St ruc tural design;

o Response of structures to environmental loads;
O Fabricat ion technology;

o Inspection technology ; and ,

o Installatfin technology .

While the present state of scientific and technical
knowledge provides a satisfactory basis on which to continue
the development and regulation of the U.S. outer continental
shelf oil and gas activities , it is essential that this
basis is continually expai u~ d and supported . There must be
an uninterrupted flow of environmental data , spon sorship of
background or basic research and a rc’qulatory climate that
is conducive to continued (or even enhanced) industry re—
search and development  e f f o r t s .  In his paper prepared
for the panel , Natlock listed some ~~~~~~~~~~ opportunities
for  f u r ther research (see Appendix B ) .

Status of Technical Documentation

The technical documentation includes policy guidelines ,
the bas ic verificat ion program plan , and the administrative
and technical procedures , st andards , environmental data , and
manuals by which i t  is supported and implemented .

Li
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~~~ • The documentation now in use fo r  o f f s h o r e  s t ruc tures
d i f f e r s  among government agencies , i ndus t r i a l  groups , and
c e r t i f i c a t i o n  organiza t ions. To date , the technology has

I- been developed and cont inual ly extended in a large measure
by the U.S. offshore industry . The documentation of this
knowledge exists in several f orms , inc lud ing:

o Government regulations , such as the U.S. Code
of Federal Regulations , USGS—OCS Orders , British
Department of Energy Guidelines;

o Classification Society Rules , such as those
of Lloyd ’s Register of Shipp ing, Det norske
Veritas (DNV) , American Bureau of Shipping (ABS)

o Quasi-public sets of nationally recognized
standards , such as those of the American
National Standards Institute (ANSI);

o General professional and technical codes pre—
• 

• pared by p ro fes s iona l  and techn ical or ga n i z a t i o n s
such as , the American Institute of Steel Construc-
tion (AISC) , the American Concrete Institute (Ad),
the American Society of ~1etals  (ASM) , the American
Society of Testing Materials (ASTM) , the Fdder a-
tion Internationale de la Précontrainte (FIP);
and petroleum soc ieties ’ recommended practices,
such as American Petroleum lnstitute (API) API-
RP2A (Recommended Practice for the Planning ,
Designing , and Cons t ruc t ing of Fixed O f f s h o r e
Pla tfo rm s)

o Industrial firm design procedures and prac tices ;
• and ,

O Technical  l i te ra ture.

In its study for the USGS , the Aerospace Corporat ion
reviewed A P I -RP 2 A  and indicated which  areas  of the s ta te
of technology we re sat is f a ctory and which areas could be
improved .~~ While the panel does not entirely conc ur
with their conclus ions, the report does prov i de a start-
ing point for improving the documentation of recommended
practices. It is to be n ot ch , however , that API—RP2A is
ci ted in domest ic  and foreign g o v e r nm en t  regu lations as
well as classification societies ’ rules and thus presents
a f a i r ly accurate  p ic ture  of the s tate of knowledge of
offshore tecrinology as it is being applied.

j
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The task of t r a n s l a t i n g  the technica l  l i t e r a t u r e  into
• s tandards is not t r iv ia l. It  r equ i res  the constant  exam i-

nation of the evolving technology , exchange of ir~forma-tion wi th in  the o f f s h o r e  technology communi ty ,  and the con—
• 

- t inous t r ans l a t i on  of new knowleu:jc in to  st~~n o a r Js .  The
resulting standard s can be sele ctively incorporated into
the regula t ions  th rough  the Federal  R e g i s ter  process which
solicits comments from industry and the public prior to
adoption of the change .

Personnel

The number , scope , and intricacy of the functions to
be performed in a ver if i c a tion program dictates a need fo r
personnel with outs tanding technica l  capab i l i ti e s  in many
areas . Their technica l  competence shou ld be combined wi th
strong managerial ability and sensitivity to the public
interest. At the same time , such personnel should have a
keen grasp of the role of the government , and the capa-
bility of the industry .

V e r i f i c a t i o n  F u n c t i o n s

The pan~- t i~~enti f je: tne f u n c t i o n s  to be car r ied out
in a verification system :

~~ 0 Establish environmental desi~~n and construction
criteria and prepare basic implement in~ docu-
mentation of pol icy, rep~1utions, standards ,
and uerau:v1 l qualificat ions;

O Prepare detailed ve ri f ica tion ~ 1ans which l is t
the cr iter ia and procedures to be used in
design , cons t ruc t ion , i n s t a l l a t i o n, and main-
tenance and the various design review , inspec—
tion , test , and quality control activities :

O Check and approve (with modi f ications , i f  needed)
the verif ication plans;

O Provide an appeal route  f o r  resolv ing c o n f l icts ;

O Implement the plan (i.e. , conduct :  design review ,
observe tests , i n spec t  fabri cat i on and installation ,
and review va r ious  q u a l i t y — c o n t r o l  a c t i v i t i e s) ;

O Monitor the implementat i on ;

• A
—j
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Operate the failure reporting and analysis
system; and,

o Audit the overall implementation of the verifi-
cation system.

¼

I

L



REVIEW AND ANALYSIS OF E X I S T I N G  SYSTEMS AND AGEN TS

Historical ly ,  ve r i f i ca t ion  programs have been insti-
tuted as a result of catastrophes to assure the adequacy
and safety of hazardous structures or equipment . They

• provide the basis for obta ining insurance for  li ab i l i ty
or loss , and for obtaining government approval or licens-
ing for construction and operations. Examples are:

o Ship Classification : Originally instituted for
insurance purposes by Lloyd’s of London and by
the Ship Master ’ s Association (predecessor of
the American Bureau of Shi pping [ AB S] ) ;  and ,

O The Boiler and Pressure Vessel Code: Original ly
ins t i tu ted for  insurance purposes by the American

• Society of Mechanical  Engineers  (ASME) .

In both cases , verification systems have been adopted
by various governmental agencies to assis t in fulfilling
their regulatory responsibilities.

The panel reviewed several verif ication systems cur-
rently used in the United States and other countries. In
addition , the panel reviewed the three optional verifica-
tion procedures considered in detail by the Aerospace
Corporation in their  report to the USGS. The following
ve r i f i c a t i on  systems were considered by the panel:

Present USGS system f o r  o f f s h o r e  platforms ;

Present in te rna l  system f o r  o f f s h o r e  p l a t fo rms
used by many elements of U.S. industry;

Present Br i t i sh  system f o r  o f f s h o r e  p l a t f o r m s ;

Present Norwegian syster for offshore p latforms ;

Present  U . S .  C our t  Guard  ( U S C G )  sy o co f o r
ships and mobil e o f f s ho re i iq s ;

15
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• P r e se nt  Foceral Ao .iu~ ion Administration (FAA )
system for  c iv i l  a i r c r a f t;  and ,

Three v e r i f i c a t i o n  o p t ion s  proposed f o r  U Sd5
consideration by the Aerospace ‘o rp or a t ion .

¼ The panel also considered , in less depth , tli~ sys tems
used by the U.S. A rmy Corps of Engineers for dams and by
the U.S. Nuc lear Regulatory Commission for power reactors .

• Present USGS System for Offshore Platforms

The L~~GS system is based on OCS Order No. 8. It allows
for differing environmental conditions encountered in the

• Gu lf of Mexico and the Pa ci f i c  Coast o f f s h ore areas , but in
each case , the Orde r requi res that  the s t ruc ture  be designed
to withstari i the maximum operational and environmental loads

• expected to he imposed on it.1 ’ It also requires that the
• adequacy of the design be certified by a registered pro-

fessional engineer. OCS Order No . 8 calls for personnel
• from USGS regional offices to review the general arrange-

men t of the struc tu re , the sizes of the primary embers ,
and the anticipated operational and environmental loads.
Internal industry reviews , which are discussed in the next
section , are not necess arily submitted with the documenta-
tion to USGS . However , such reviews are used by the certi-
fying profersional engineer to help in an ev alu ati on of the
adequacy of the design .

The USGS has evolve a sys tem for  i s s u i n g  r e o ul a t i o n s .
I t  solici ts  i n d u s t r y , government , and the publ ic  by publi-
cat ion of a proposed req tat ion in the h~~Jer 1 ou ster
and reques t ing  comments.  USGS reacts  to t he  2 m m e n t s  p r i o r
to f i n a l  p romulga t i on  of the r e g u l a t i o n  th rough  the Federal
Reg i s t e r .

As p resen t ly cons t i t u t ed  an d me riormed , ~he I SGS
syst ~ canno t  a ssure  the s t r u c t u r a l  i nt e~~r i ty  of o f f s h o r e
oil and gas p l a t f o r m s  in the  ha r she r  env~~r on m e nt s  or the
Arc t i c  an: i  A l a s k a n  w a t e r s .  I t  w i l l  t a : e  time to  codif y

L 

the exper ience  be ing  gained f r o m  other  ha r sh  e i i v r r o nm e n t s ,
such as the ~o r t h  Sea , and i t  w i l l  requi re  more experience
and knowled~~~ i~h e - t a f f  to app ly j 4~~ F u r t h e r m o r e , a l though

_ _ _  -— -— --—•~~~~~~~~~~~~~~~ - - ---
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the USGS system invites public par t ic ipat ion, it does
not provide for  an e f f ec t ive  appeals route . The lack
of adequate criteria for the registered professional

• engineer who cer t i f ies  the p la t fo rm, fu r the r  weakens the
the credibi l i ty  of the USGS procedure insofa r  as the

• . public is concerned. The present USGS system has a fail-
ure-report ing and analysis func t ion , but due to lack of
s t a f f , the analysis func t ion  is not strongly imp lemented .
Formalized accident investigation and review , and system
audit functions are not included .

Present Indus t ry  System of Desi gn and Construct ion Review

The in te rna l  design review is conducted by specialists
• who have taken part  in the actual  design and construction

work . The reviewers determine whether the design and con-
struction meet accepted indus t ry  pract ice, the customers ’
requi rements ,  and app licable codes , standards and practices.

• Independent re—calculations or re-analyses of the structure
may or may not be conducted . The process is monitored and
disputes are resolved by high level company officials. In

• War te lle ’ s paper , prepared for  the pane l , a schedule for
a typical  indus t ry  review is described , and appears in
Appendix C.

In view of the public ’s wariness toward industry to-
day , it would be naive to assume that the industry verifi-
cation system would sufficiently assure the public and the
Congress as to the s t ruc tura l  i n t eq r i t y  of o f f s h o r e  p la t—
forms and to the safeguards  and precaut ions  that are being
exercised f o r  protect ing human l i f e  and the environment .
However , the indus t ry  system undoubtedly uses its tech-
nical personnel more efficiently and effectively.

B r i t i s h  System for  C e r t i f i c a t i o n  of O f f s h o r e  P l a t f o r m s

In Great Britain , the Department of I:ner ;y (DOE) is
responsible for establishing certification requirements.
The basic s t a t u t o r y  r e g u l a t i o n s  are  a m p l i f i e d  in Guidance
on Design  and Construction of O f f s h o r e  Installation, pub-
lished by the DOE in l974.~~~ Certifications and periodic
r e c e r t i f i c a t i o n s  of o f fs h o r e  s t ruc tu re s  are  conducted by
five ship classifications societies: Lloyd ’ s Register of
Shipping ; Dot norske V e rit a s ;  Bureau ~‘er i t a s ;  Amer ican
Bureau of Shipping ; and Germanischer Lloyds. These organiza-
t ions or appointed by the DOE to provide a “C e r t i f i c a t e
of Fi tness” fo r  each i n s t a l l a t i o n .
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In addi t ion , the DOE is presen t ly appoint ing two
addi t ional  cert if ying au thor i t i es  which are a consortia
of English and Scottish—based consulting firms. The
cer tif ying authorities have established their own rules
and requirements within the general hounds of the govern-
me n t ’ s stat u tory an d guidelines regulations. Such rules
provide the principal technical documentation in all areas
except those dealing with environmental concerns . The
rules are based upon experience as well as documents such
as API-RP2A , the acceute (l British National Codes and
Standards, and other widely-accepted codes and s tandards .
Environmental conditions are described by the Br i t i s h

4 weather service.

The system , based on observat ions of panel members ,
has negat ive cha rac t e ri s t i c s .  The Lloyd’ s or DNV review
procedures (principal ones used) requ ire costly indepen—
dent r e—computa t ion  of s t ru c t u r a l  condi t ions .  The DOE
is reported to lack s u f f i c i e n t  experienced competent
personne l .  As a r e su l t , the DOE cannot provide a strong
monitoring activity nor perform an effect ive updating of
regulations that stay abreast of technological advances.
In addition , the British system does not provide an effec-
tive appeal route for disputes between the operator and
the certifying authority .

The highly structured and detailed content of the
rules  of the Bri ti sh sys tem , and its lack of f l e x ib il ity
discourages the introduction of new technology ,  and makes
it difficult to design prudently and cost-effectively.
The British system provides for an effective use of tech-
nical manpower by the verification agents (except for the
structural re-analysis  in the imp lementation steps of the
systend , hut does riot prov i de an appeal route or invite
public participation .

h oroo;ian System for Certification of offshore Platform s

The Norwegian system is similar to the British for
cer t i f ication and periodi c recert i f ication, except tha t
less au thor ity is delegated t o  the cert if ying authorities.
Th e Norweg ian Petroleum Department (NPD) is res ponsible
for ver ification . The primary certifying authorities
are Det norske Veritas and Dr. Aas Jacobsen and
Associates (A—J). The NPD also enforces rather detailed
occupational safet y regulations, comparable to those of the
U.S. Occup aticr al Safety and Health Administrat i on . While
the ~n t  also provides er vironmental desi gn i n f or m a t i o n , the
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primary structural rules are set by the cer tif ying authori-
ties. These rules , like those in Britian, are based on
DNV experience , FIP recommendations , API—PP2A , applicable

• government standards , and othe r widely-accepted codes and
standards . The DNV and A—J reviews also include an iride—
pendent re—computation of the structural analysis. The
NPD is better staffed than the DOE and thus is able to
maintain a greater degree of monitoring and updating of

• regulations than the DOE.

The Norwegian system has demonstrated in practice con-
siderable flexibility primarily because of the effective
use of its personnel. Nevertheless , because it is highly
structured and the rules are extremely detailed, the adop-
tion of new technology may be difficult. The Norwegian
system does not provide for  publ ic  inpu t .

The U .S. Coast Guard System for Certifying Ships
and Mob ile Of f s h ore Rigs

The United States Coast Guard (USCG) has statutory
responsibility for the certifying and periodic recertifi-
cation of ships and mobile offshore rigs before these are
fixed in p lace . The USUG has a strong in—house technical
capabilit y and provides detailed regu lat ions and rules
under which ships and mobile rigs are certified . These
rules are developed through the Federal Register process.
The American Bureau of Shipping TABSY is authorized by
sta ti1t~ to provide certain structural certifications based
upon USd0 and ABS rules.

The USd0 participates in the development of ABS rules.
The ABS structural rules for ships are the result of over
a century of opera ting experience as well as techn ical
analyses. As is the case for DNV , Lloyd’ s and A—J , the
ABf~ also depends on an independent re-analysis of the
structure in its review .

The envit ninertal conditions are specified for ships
and will vary depending on the “class ” to which they are
certified . The USCO operates a continuous mointoring ,
investigation , -m d  review system to provide data about
failure and accidents. Major accidents are formally
investigated by USCG teams and their findings are reviewed
by the Notional Transportation Safety Board (NTSB) to deter—
~ri oue probable cause.

L~A •~~~~~~~~~~~~ • • • ••• .~~~~~~~~~~ -•—• -— -~~~~—~~~~
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FAA System

The Federal Aviation Administr ation (FAA ) has the
s t a tu to ry  au tho r i ty  for  c e r t i fy i n g  the airworthiness
(structural)and operational safety of civil aircraft
operating in the United States. ’~ FAA rules and regula-
t ions are es tabl ished a f t e r  muL ,l ica t ion  in the Federal
Register. The technical base for  the certification pro-
cess of FAA is derived from in-house technical personnel
and benefits from the expertise of the Nati onal Aeronau-
tics and Space Administration (NASA) and the Department
of Defense (DOD). In the FAA system , certification of a
part icular type of air c r a f t  beg ins with a certification
p lan developed by industry based on FAA ru l e s .  Fol lowing
approval of the p lan by the FAA (o f t en  a f t e r  mod i f i ca t i on)
imp lementat ion is accomplished by Designatori Engineering
Representatives (DERs) and Designa ted ~anutacturing Inspec-
tion Representatives (DNIRs) with the FAA monitoring and
auditing. DERs and DMIPs are nominated by industrial
emp loyers and approved by the FAA. They do not review or
inspec t work for which they have been responsible. * The
DERs and Dr-lIRs review the design , qua l ity con trol , and
manufacturing inspection activities on those aircraft-types
for  which  t hey have been qua lified by the FAA. Their work
is monitored and audited by FAA technical personnel .

The FAA omerates an effective failure reporting and
anal ysis system that urovides oformation for improved
regulations and for the deterrn nation of recommended or
mandatory aircraft modification requirements. All major
accident s are investiga t ed by the FAA in c o n j u n c t ion wi th
the N~ SB . The f i n d ings of prob al ] e acci rent cc i  ses are
then published by the NISB . The results of these investi-
gations and reviews are utilized in a continuing process
of updating the regulations and improvin~j airworthiness.

Proposed Aer suace Options

The three outions consi iero~ b y the A ej  ospoce Corpora-
t ion t o r  USGS in. lem~ stati n u . basically identical , ex-
cept f o r  t i 0  o f f  I t i t  i o n  of t i e pt r sonrel p e r f o r m i n g  the
ver~~ficati’rn functions. Possible tvu~ s of personnel and
their affiliations ire: employees of classificatiun

*U~~~~~~~I r ~c
r sii~Lilar limits in their definiti~~ nf third—

p a rt ~ c e r t i f i  ‘~~t ion as pul. ished in the Fuderal Fe~~ister ,
Ja n .  2 i) , 1976 , and •~u fed herein on 

F°_
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societies, such as ABS , DNV , or Lloyd ’ s; teams of personnel
from offshore engineering , des ign , or construction firms
who divest themselves of other offshore business to avoid
conflict of interest ; and designated representatives from
industry.

The Aerospace Corporat ion recommends a ver ification
procedure in which USGS personnel are charged with the
development of the verification plan . The extent of the
technical review undertaken through verification would
depend on the degree of exper ience/knowledge of the design
and construction procedures proposed and the expected
environmental loading. In the Aerospace study, offshore
structures are subdivided into six classes , based on com-
binations of existing, extended , or new technology and
known or unknown environments. L These classes are :

Class A Units or structures of proven design
in a known environment*

Class B Units or structures of proven design in
an unknown environment**

Class C Units or structures of extended design in
a known environment

Class D Units or structures of extended design in
an unknown environment

Class E Units or structures of new design in a
known environment

Class F units or structures of new design in an
unknown environment

The environmental conditions would be determined from
a data base prepared and evaluated for the USGS by a con-
tractor. The design and construction rules and regulations
would be derived f rom existing applicable rules and codes.

*kño~~ ~nvironment is that for which nominal and extreme
wave and wind loads can be predicted with acceptable
accur acy and seabed geotechnical characteristics are known .

**Unknown environment is that for which the above predictions
are not substantiated with s ufficient data and/or seabed
geotechn ical characteristics are not well known (latter
applicable to seabed fixed units).
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These , accoruing to the Aerospace study, would be reviewed
and augmented to cover harsh environments and all current
design practices. The rules would be promulgated through
the Federal Register.

The NRF panel notes that provisions were not included
in the propo sed Aero space procedure for  repor ting and
analyzing f ailures , investigating and reviewing acc idents ,
aud iting the entire process , or inc lud ing such data  and
evaluations in the regulations and rules.

As described by Aerospace , the process appears to this
panel to be quite de tailed an d rig id.  The on ly flex ibility
provided is the choice among the six classes of verification .
An appeals route is provided by which the USGS regional and
area off ices could resolve disputes. No refe rence is made
to appeals by industry.

The panel identified a set of criteria as a result of
its examination of each of the foregoing verification sys-
tems . Ideally, the verification should:

o Provide the publ ic  and the Congress with added
assurance that industry development of the OCS
is being pursued in an environmentally accept-
able manner ;

O Accommodate and encourage new technology,
avoiding over—dependence on codes instead
of good engineering;

° Be flexible and adaptable to frontier—area
oueratiOns;

O Provide for an appeal route in contested
determinations;

O Avoid introduction of undue delays;

o Provide for the most effective use of
personnel w ith ex perience in des ign, fa b-
rica tion, and installation of OCS structures;

° :IL SL Ili ze disruption to the USGS and industry
operations;

o Provide time for the USGS to acquire and
train staff; and ,

O Facilitate “phased” implementation.
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The panel determined that none of the existing systems
entirely meet the basic criteria and institutional require-
ments f or a ver if ication system that would e f f e ctively
assure the public and the Congress of the structural inte-
grity of the new platforms. Continuation of the USGS system
would be least disruptive for both the USGS and the off-
shore industry. The introduction of the other systems would
be disruptive , at least tempora ril y ,  since all would cause
marked changes f rom the present pract ice. The Brit ish and
Norweg ian systems wou ld provide less d isruption to industry
(except fo r  the associated ac quisition of strong technical
personnel by the government) since much of the U.S. off-
shore industry has already worked with one or both of these

• systems in the North Sea.  A s now cons t i tuted , all of the
systems are sufficiently structured to recognize the time
required to acquire and train personnel in a phased manner .
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A RECC~LNFNDED VERIFICATION SYSTFN

As a result of the preceding analysis , the panel be-
lieves that a third-party verification system could be insti-
tuted and implemented by the USGS that would assure the pub-
lic and the Congress that the best applicable scientific and
technical knowledge available is being used in the design ,
building , installation , and operation of f i x ed o f f s h o r e
structures on the outer continental shelf. The panel has
identified the elements of a verification system that it
believes wo uld enhance the ca pab il i ty  of the U SGS , but that
would not be overly restrictive and rigid. The system is
based on a combina tion of the des irabl e elemen ts of the
various systems reviewed by the panel , including the con-
siderable wealth of experience already gained from opera-
tion s in the Gulf of Mexico . Some modifications to proce-
dural details have been introduced to accommodate the
va rie ty of env ironments , e:-y erience in operations , and types
of structures used in OCS develu :nent . The resulting system
should be sufficiently flexible to allow adaptation to other
offshore facilities that might be used for OCS oil and gas
development.

System Steps

The basic steps encompassed in the proposed procedure
are :

1. The operator (person , f irm , corporation or other
o r g a n i z a t i o n  em p L o y e d  by the owners tof a platform ]
to conduct exp lo ra t ion , p r o du c t i on , and recovery
operations) submits to the USGS the structure
verification plan . The cost of implementing the
v e r i f i c a t i o n  plan is borne by the opera tor ;

2 .  The LSGS checks p1on in-house (or w i t h  cont rac t
suppor t  in some cases)

3. The LiSLF approves p l an  if a pp r o p r i a t e  (an  appeal
route is provided for contested decisions);

4. The plan is iri-ip Lncnted by the third—party engi-
neerin~ and inspection representatives as listed
in the plan;

24 
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5. The USGS moni tors  implementa t ion  of the plan for
compl iance , provides an appeal route , and insti-
tutes a failure reporting and analysis system;

6. An independent board ( s imi l a r  to NTSB ) conducts
and/or reviews inves t iga t ions  of m a j o r  acc i—

r 
dents;

7. A step-by-step procedure for implementation and
approval is provided to enable work to proceed inr a timely manner.

Content s of Ve r i f i cat ion Plan
- 

- The veri icat ion plan submitted by the operator would 0
describe the plan for  design , cons t ruct ion, and installa-
tion in s u f f i c i e n t  detai l  to ident if y those aspects that
ensure  p l a t f o r m  in teg r i ty. These include :

° Definition of environmental performance
criteria , which the structure must with-
stand (e.g., a 100-year storm ) ;

° Design c r i t e r i a  and procedures , inc luding
p r o bab l e  names of des igner  and design
consultants ;

O Fabrication procedures , inc luding probable
list of fabricators;

O Installation procedures (conditions analyzed ,
such as launch , applicable pile-driving
practices , etc.), including probable name
of installation contractor;

° Operating procedures and plans for post- Iinstallation and maintenance inspection
procedures  tha t  re la te  to s t r u c t u r a l
safe ty ( in spect ion in tervals  and
coverage)  ;

O Techniques  and procedures  to be used
for verifying the structure : design
re,’iow (engineering) ; tests (materials/
welding); and inspection procedures
(fabrication , insta l l at ion) ; and ,

O Nominations for the implementing third-
party v nification agents.
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Applicaule Verification Standards , Codes , Practices

The ure’po ation and acceptance of v e ru  f i c a t i o n  p l ans
should be b~~sed on applications of technology and eng ineer—

• ing practices that have been developed for OCS operations
under s u e  it i c  env i ronmen ta l  cond i t ions .  These t o ct i c e s
include thoa~ of:

° OCS Orders of the U . S . G . S . ;

:-~~ ° American National Standards Institute (ANSI)

° American Society of Mechanical Engineers (ASME )

O American Society of Testing Materials (AFT N)

° The American Petroleum Institute (API);

O The Federation Internationale de la Precontrainte
(FIP)

~ American Concrete I n s t i t u te  (Ad )

° Society of Naval Architects and Marine Engi leers
(S NAME )

° Internal standards developed within individual
o r g a n i z a t i o n s  compris ing t ts: o f f s h o r e  .i~~dust~r~- ;

° American Welding  Socie ’ v (AWS ) ; and ,

O other regulations and foreign standards as appli-
cable to the specific st:t uct : es for which the
s t r u c t u r e  v e r i f ica t i o n  p1an is submitted. e.g.

0~ Det norske ’Veritas Pules for Design , Construction
an d Inspection of Fixed Of f s h o r e  Struc tu res.

These p r ac ti ces , s t al da l io s , and codes s l io u lu  appear  in
the F e d e r a l  l~e ;  i s~ o I publ  i c a t  i on and as pr ac t ic~~ble , undergo
ANSI rev iew.  Lii the rapidlY exp~i n d in q  o f f s ho r e  t echno lo y ,
t ii. . scst .cr i n iu s t  be f l e x i b l e  enou ih e Occonunujo to app l icable
advances ~is soon as they  appea:  in :hnical  society publ i—
c o t i o i s .

As L O W  Aoc iln : ntat. i on on c oy  i :~ a n t  !i~ a 1 des go con i i t i o n s
and reconullen led p r a c tic e s  f o r  desl in and construc t . :on become
.i : . ii l a b l e , it shoul .1 be i nco rpora t ed  i n t o  design and V c 1 ~~~—

fic~~ cc p r o gr a m s , a n d  when app l icuble , ire ’ t he  ,~~~~: ol . r i a t e
st an iircl s ai d clesicj n crac ices.

- -~~~~~~~~-~~~~~~~~~~~~~~ - --• - ---
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Repeated Designs

When the desiuns used are the same as those of pre-
viously verified platforms , the design rt . vi ew ver if i c a tion
step should be m i n i m i z e d .  However , the review should take
into account planned structural modifications and differ-
ences in environmental loadings , if any.

Flexibility to Accommodate Advanced Designs

The need fo r  f l e x i b i l i t y  in a v e r i f i c a t i o n  system can-
not be overstated . For example , the truly “fron tier ”
structures will need design procedures and perhaps fabr ica-
tion and ins ta l l a tion techn iques that  may not have been
applied to other offshore structures. They may require new
procedures and techn iques that  have not been recognized in
the documen ta t ion  governing v e r i f i c a t i o n .  Consequen t ly ,
v e r i f i c a t i o n  for  such s t ruc tures  cannot  rely on a l i t e r a l
interpretation of the then accepted and standardized guide-
lines , or wait while guidelines can be formulated through
the Federal Reg ister. Without flexibility , the new concepts
needed in the des ign , bui ld ing , and i n s t a l l a t ion  to meet
conditions in more severe environments will be stifled.

Furthermore , it must be recognized that building a
p l a t t o r m  is a step by step procedure , spanning a long period
of t ime . These steps include detailed geologic and oceano-
qrapt-iic ii~vestigat ion of the spe c i f i c  site , establishment of
the system concept for  development of the f i e ld , design of the
structur , fabrication of pr incipal components , transportation
and in sta l l ation of the basic s t ruc tu re  a t the site , completion
of installation of the drillin g and production equipment , a f t e r
which r h o  drilling can commence. Over that period of time ,
desLqn details are completed , with such ad jus tm ents as may be
requi red . The v e r i f i c a t io n  syst r should be s u f f i c i e n t l y  f lex-
ible to accommodate these s teps .

Inspection

The inspect ion component of v e r i f i c a t i o n  per ta ins  to
both f a h r i c u t  ion and o f f s h o r e  phases .  Fabr ica t ion  inspec-
t ion w i l l  cover such items as we ld ing  and m a t e r i a l s  in order
to c o n f i r m  t h a t  the s t r u c t u r e  has been b u i lt  to the approved
desi gn ~p t c l f i c~~L i.oi -i~~. At sea , i t  is necessary to c on f i r m
t h a t  LU p l a t f or m  has  been ins ta l l ed  according to p lan and
that c rit i c a l  damage to the p l a t f o r m  has e i the r  not occurred ,
or if it has , that it has been adequately repaired . Such
inspect ion may r equ i re  the use of r emotely operated tele-
vision , und rwater photograph y ,  nondestructive test equipment
and p rocedures , and t r a in e d  inspec t ion  d i v e r s .

. .~~~~~~~~~~~ -—--.~~~---- --~~~~~~ -V -~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ - . . ~~~~~~~~~~ --
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Ongoing Configuration Control and 1Iispect~~o: P l a n s

Post-installation chaiices affecting the platform (con-
figuration control) and inspection plans relate to the
es tab l i shment  of a “ regime fo r  s a f e t y ’ tha t should r e s u l t
in con t inued  s t r u c t u r a l  i nt c  t i t y  fo r  the o p e r a t i o n a l  l i fe-
time of the structure until such time as it may he abandoned
and removed. Such a ‘ regime for safety ” process includes:
(1) ongoing configuration control; (2) planned periodic
third-party inspections; (3) reverification either when
changes in configuration are mane which would .offect struc-
tural integrity or when the inspect ons show t h a t  because of
major damage due to ship collisions , mar ine corrosion , and
storms , re~. a i r s  are  n e c e ssa ry .

Third—Party Verification Agents

To be qualified as an induI ernlent verification auor.t
(design reviewer or inspec tor )  , the design organization or
personnel selected may not have corporate affiliation with
the owner or operator; nor should they verify aid of the
design , f a b r i c a t i o n, i n s t a l l a t i o n, or opera t ion  functions
which they or a corporate affiiiot~ have per f o r med fo r  the
specific platform being verified .

Third—narty verification ..ersonnel may be independent
consultants or may be d r aw n  f r o m  the o f f s hore indu s t r y  an d
sources such as c o n s u l t i n g  f i r m s , o f f s h o r e  e n g i n e e r i n g  and
inspection f i r m s , and c l a s s i f i c a t i o n  s o c i e t i e s  such  as
Amer ican  Bureau of S h i p p i n g  and Dot no rske  V e r i t a s .  Verifi-
cation reports prepared by these verifying agents are to be
submitted by them to the government with copies to the opera-
ting companies.

Failure Reporting

Failure reporting a n i  a n a l y s i s  should deal  w i t h  r e p a i r s
made f o l l o w i n g  the p lanned  rou t ine  or . :‘ie r q e n cy - c i : n e i  in-
spec t ions , as well as witi. failures that occur (and are
found ) beLween inspections; t h e  reporting can be implemented
using the present USGS industry r cp or t i ng  system for s a f e t y
devices .

Accident  I n v e s t i g a t ion  and Re’ i r w

A c c i d e n t  invest . i iat i o n  and r e ,~iew wou ld  o cc u r  on ly
followin g major structural failures or other events as

• V V  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~- .. -~~~~~~~ - -..- . . V. - - - - - —  - -~~~~~~- 
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necessary. The investigation could be conducted by either
the USGS or USCG at the request of the USGS. Post-inves-
tijation review should be conducted by a detached hi gh-
level boar d such as the Na t i ona l  Transpor ta t ion  Safe ty
Board ( \ 1 SB ) . Review by such a board would provide a strong
measure of credibility to the i d e n t i f i c a t i o n  of the probable
cause . Cost effectiveness should be high because of the
past experience of NTSB and the infr equent occurrence of
major structural failures.

System Management , Approval , Appeal , and Audit

There are a number of government f u n c t i o n s  not listed
as a part of the contents of the submitted verification
plan but cri tical within the overall  ver i f ication system .
These will include : management of the system , approval
(disapproval) , occasional appeal , and audit  of the planned
implementation.

The purpose of the aud i t ing  f u n c t i o n  is to assure the
USGS that the verifying agents  are , in fact , conduct ing the
ver i f ication procedure systematicall y ,  complete ly ,  and
totally in compliance with the verification plan. Spot
checks may be r equ i r ed  in which inspect ion techniques and
inspection records are carefully examined and authenticated .

The provis ion  of an e f f ective appeal route is essential
f o r  settling disagreements encountered both in the verifi-
cation pla n review and in the implementat ion of the p lan .
Disaureernents will , on occasion , be unavoidable  beca use of
the adva nc ing natu re of the engineering involved , the
interpretation of the environmental data , and the lag in
modif yin ; codes , regulations , and standards which accommo-
date the technical advancements.

Analysis of Proposed System

The components  of the proposed system are summarized
in Table I which inc ludes  f ur ther explanatory notes on
each. As was done on pages 15 to 22 fo r  the e x i s t i n g
systems .. .ii~~1 Aerospace opt ions , the panel reviewed i ts  pro-
posed s y s tem  w i t h  respect to -~ach of the c r i t e r i a  and needs
es tabl i shed  e a r l i e r .

The proposed system , with its use of third-party yen-
f ica t ion  agen ts and the accident  rev iew board ( s i m i l a r  to
NTSB) , a p p ear s  capable of assuring the publ ic  t ha t  the
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industry is developing the OCS in an env ironmentally safe
and resource-conservative manner. I n i t i a l l y ,  as in any
new program , there will be a shor t supply of USGS personnel
qua l i f i ed  in offshore structure technology. This deficiency
can cause in to le rab le  delays  should the sys tem be instituted
has t i l y .

V Management Options

The panel believes that a verification system could be
i n s t i t u t ed  which  would correspond to the Management Option
listed in Tab l e  I I .

As w i l l  be noted , the f u n c t i o n s  marked by a s t e r i sks  and
identified as “establish criteria ,” “ approve plan ,” “provide
appeo l rou te , ” “ f a i l u r e  r epo r t i ng  and ana lys i s , ” and “ audit
imp J emen ta t ion ” are considered to be p r i m a r i l y  government
rcs~~o n s i b il ib i e s .  The remaining functions are “prepare
p l a n , ” “ check plan ,” “ implement plan ,” and “monitor imple—
‘n er l t a - i o n . ” The o k n a q e n ion t  o pt i o n s  fo r  these f u n c t i o n s
slo u l u  be ba lanced  a g a in s t  cons ide ra t ions of c r ed ib i l i t y,
accountability, anu n-a ct.

The panel believes that the operator is the best quali-
fied to pr cr-u:e the plan (“prepare p lan ”) according to gov-
ernment quit. lines since the industry will design , fabricate ,
and i n s t a l l  the  p .i t f o r m . A lso , since the struc ture is owned
and opera ted  b’ tee  operator , it is in the bes t int erests of
both qovern~nent us. industry that the accountability reside
wi th  the 0; no  ato r .

The plan , once repared , idea l ly  wou ld be checked f o r
technical and  administrative adequacy by the USGS per-
sonne l before approval; however , i f  th e USGS checked all  of
the industry p lan s in detail , it would require a large
staff of h: .:i ly competent , technical manpower , whose work
load would fluctuate considerably. Therefore , it  may be
more e f f i c i e n t  r or the U SdS to c o n t r a c t  fo r  the a c t u a l
checking pro - n.e-s Lor selected submissions or portions
thereo t . Th ISO a t  con 4 r a c t o r s  to check all  p lans  is pos-
sible , but, unwise , since the USGS mu st deve lop and main tain
a strong in-house overall t e chn ica l  and management capability
in the performance of its verification functions. For these
reasons , t iis USGS , wi th .-om ~tractor assistance , is indicated
as hav ing res; onsibilit ; for the “check plan ” function
(USGS/Contractor) . To assure credibility and a c c o u n t a b i l i t y ,
con tractors in the “check p lan” function should be drawn
from sources ot .h -r  t h a n  these i n d u s t r i a l  sources involved

- - -~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ V~~~~~~~~ ~~~~~~~~~~~~ -- --~~~ -- -~~~~~~~~~~ -~~~~~ ----
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TABLE II

Matrix of Options for Performance of Verification Functions

10~~~~~~~~~ 
- 

Management Opt ions  
__________

E s t a b l i s h  Cr i t e r i a  U SGS 
- USGS USGS

Prepare Plan  
— 

Third 
-- 

Third
Indu stry Party Party

Check Plan USGS/ ** USGS/ Contrac tor
contractor contractor

Approve  Pla n* 
USGS USGS USGS

- , - --- . - - -

~~~~~~~
--  -

~~~~~~~ 

_ _ _

r n -r ide Appeal
Routn USGS USGS USGS 

-~~~~~~ .- _ _ _

Ini;.’l ’rrent Plan Third Third Third
Parties Parties Parties

t1 ,,  ~ ~ - . 
USGS/ USGS/ USGS/t i t ) O f l  contractor contract r contractor
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in the design, etc . ,  of the structure involved.*

The “ implement plan ” func tion w ill require the maximum
number of capable personnel. If this function is performed
by the USGS , a large staf f  would be necessary , par ticularly
to handle peak-activity periods; furthermore , scheduling
the government personnel to inspect , review , etc.  could
impose considerable unwanted delays. This function , howeve r ,
can be carried out by i n d u s t r y ,  us ing  q u a l i f ie d  verification
agents wi th  the necessary ski l ls  who may be ind iv idua l s  or
companies that  have no corporate a f f i l i ation wi th  the owner/
operator of the par t icu la r  s t ructural  platform being verified .
The opera tor ’s choice of t h i r d — p a r t y  v e r i f i c a t i o n  agents
would be submi tted in the v e r i f ication pl an fo r  the USGS
approval.

A highly  compe tent USGS s t a f f  w ill be necessary to
monitor the implementation funct ion properly ( “monitor im-
plementat ion” ) . By using monitor contractors , the size of
the s t a t f  can be kept to a minimum ; however , the USGS
auditors should be used to spot check the entire implemen-
tation program .

The utilization of other agencies such as the Navy and
the Coast Guard in the ver if ication process was considered
by the panel .  For example , the USCG experience which could
be appl ied to par t s of v e r i f i c a t ion include :

o Sa f e ty of life  at sea ;

O Pollution cleanup;

o E f f e ct ive rela tionships with groups such as
ABS . technical societies , Intergovernmental

~laritime Consultative Organization (IMCO)

o Ship certification;

o Failure and accident investigations; and ,

o Ongoing USC (~ marine eng ineering research
and shi p opera t ions .

~It is not believed necessary nor advisable , as indicated in
the V r , ; : L V O  opt ion s , fo r  the  consu l t ing  f i r m s to d ives t
themselves  of o ther  o f f s h o r e  design and engineer ing  work to
be qu a l i f ied f o r  such e f f o r t .  In f a c t , the over r id ing  re—
gu i r e m e n t  is f o r  the expertise that can only be developed by
bein g t e c h n i c a l l y  involved .

Li -~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The assignment of a group of USCG t echnica l  personnel
migh t  be considered f o r  a two- to f i v e - y e a r  per iod to aid
in the ve r i t i c a t i o n  system wh i l e  a permanent USGS staff is
formed . As the USGS competence w a s  developed , the ass igned
USCG staff would be terminated .

Separation of the development and re gu L~~t~~ry f u n c tions
by assignment of the lat ter  to another agency to ensure
public credibility was discussed by the panel. However , in
view of the s t a tu to ry  basis  f o r  the USGS , which is discussed
later , and the f ac t  tha t  meaning f u l  r egu la t ion  is dependent
upon the understanding of the associated technology, this
option m aj  not be feasible at th is  time .

_ _ _ _ _ _ _ _ _ _ _  —- A
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REQUIREMENTS FOR ESTABLISHMENT OF PROGRAM

A great  amount  of e f f o r t  wil l  be requi red  by the USGS
to institute a valid third-party verification plan . Besides
the sizable task of recruiting personnel , numerous imple-
menting documents must be developed including a substantial
policy guidance  document .  I t  is also necessary that  i n d u s t r y
s h i f t  to independent  reviewers and inspec tors. This will
unders tandably  cau se a cer tain reali gnment of ex pertise
within the industry and will take time .

Transition Period

The industries that are affected by a verification pro-
gram are those t h a t  are involved in the exploration, produc-
tion , and recovery of petroleum and gas resources .  These
include designers , builders , and operators. Their primary
concern is not with the concept of structural verification ,
but rather with the potential problems resulting from a
system tha t  is poorly conceived or a d m i n i s t e r e d .  The panel
identified the negative effects that could occur if a veri-
f i c a t i o n  system is adopted too h a s t i l y ,  such as de lays  in
the u p d a t i ng  of r e g u l a t i o n s ;  use of inadequa te  c r i t e r i a  or
an appearance  of “ w a i v e r s ” or “ e~~co pt inn s ” in the appl ica t ion
of the s y s t e m ; an overdepenclence on “ f o l l o w i n g  codes ” r a the r
than “good engineerin . •

“ i t  noted that  opposing views of
regulations by indiv ci .~,l verifying agents or regiona l
offices would i ’i a c e  a frustratin m effect on operators ,
designers , a r - I builders , amid that technical development
could P inhibited due to the lach of technical competence
or lack of ex;. erience of verifyinc agents or USGS approving
o f f i c i a l s .

By establishing a transition per iod  w i t h  speci f ied  t ime—
linked milestone s to be reached du r i ng  t h i s  m eriod , govern-
ment and i n d u s t r y  can proceed in an o r d e r l y  m a n m i e r  to the
implementation of a full third-party verification program
designed to a.: - ’ o,l these p i t f a l l s .

Wh i Le it is impor tant  to a ssu r e  that’ the imp lementation
of the third-party verification program is established in an
orcuerl y manner , it is also necessary that the continuity of
the development  of o f f s h o r e  energy is not u n d u l y  i n t e r r u p t e d
or de layed  b y  the v e r i f i c a t i o n  imp lementa~ ion process. The

~
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US GS , the congress , the Execu t ive  Branch and t he i r  budge t ing
o f f i c e s , and i n d u s t r y  must take appropriate actions , Par-
t i c u l a r l y  w i t h  respect to the US GS p e rc snn e l  ~~i , c e m en t s
and t h i r d — p a r t y  v e r it i c a t  :o i .  a g e n t s  to :ul r m im~ ze the d e l a y s .

~1any of the mi les tones  to be a c h i e v e d  dur ing the tran-
s i t ion n-en iod  are r e ad i l y  evident  b y r ev iewing  the  program
policy docuniemit ou t l ined  in Appendix D.  In f a c t  as wi ll  be
noted , the policy document i t se l f  wi l l  take considerable
time to develop and may undergo modification during the
transition period as the USGS gains the necessary manage-
ment stuff.

Table III outlines the requirements for the orderly
es tab l i shment  of the u l t i m a t e  t h i r d — p a r t y  v e r i f i c a t i o n
program in relation to the transition period. These re-
quirements are discussed in the following pa ramraphs.

Board of Con sul t ants

A board of consultants should be named by the USGS at
the beginning of the transition period and become an inte-
gral part of the third-party verification or o u r a m . As
noted iii Tab le  I I I , t h e  board nuald perform a variety of
tunctions on a continuing basis. It would . maLae the USGS
in the development and review of proposed e n v i r o n m e n t a l
design conditions and construction practices (by ‘geographical
area and structural type ) amid provide recommendaL .i. ons fo r
verification proc J’.lres , and for the qualifications of third-
m )art” reviewers. It is important that this board is in
place and funct i.ening before the USGS issues environmental
desi gn cond i t ions  ar~ i c o n s t r u c t i o n  p r a c t i c e s  f o r  third
p a r t y  and i n d u s t r y  use in a gi~.’t .’ mm area o t  OCS o p e r a t i o n s .
The USGS , however , woul d b r e s p o nsi b l e  f o r  ahe fin al
decis ions .

toruase of i ts  f u n c t i on  and close - \ c r k in q  r e l a t i o n s h i p
wi th  the U SG S , the board must  r e f l e c t  a h i q h  level ot tech-
nical k t i o w l e d - ; t -  f r o m  i n d u s t ry ,  i -  i b-nii a , and government ,
and it mus t a l s o  r e f l e c t  the needs of the p u b l i c .  The board
need not be -iade up e nU i r ~’ly of I y . 1 m n i . c i l  a> : n t  s.

P re m r u m  Pci ~ 
~~~ V hoc .ent

T his  r l o c u m e nt  is cons u P ’ ted to le necessary to ensure
consistent , log ci i n m u f o r c o I V l n I t hr ou ;hou~ t h . - several  USGS
req ions.

_ _ _  - -  V .—-- - ~~~~~
---- - -- --~~~~~~~~~~~~~~~ — -
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The final document should be rev iewed by the board of
c o n s u l t a n t s  and then  publ ished in the Federal  Regis te r  to
assure broad input and wide accccitance . In the transition
period , an abbreviated interim version could be published
in the  Federal Register .  An example of such a document was
prepared for the panel and has been included as Appendix D.

The USGS s t a f f  should seek advice of the board of
consultants and others to aid in the preparat ion of a
credibi , rc schedule for transition milestones. Program pro-
gress wi l l  dictate the necess ity for  ad j ustment s to the
t r ans i t i on  m ilestone da tes , and depend not only upon the
USGS efforts , but also upon appropriate funding and the
r e c r u i t m e n t  of key t echn ica l  pe r sonne l .

E a r l y  development and publ ica tion of the program pol icy
document and transition milestone dates and the achievement
thereof is necessary to assure the gover nment , the Congr ess ,
and the pub l i c  of the v i a b i l i t y  of the t r a n s i t i o n  period as
well as the succeeding third—party verificution program .

Requirements Regulation

A rc’.~ulution requiring a verification plan for each OCS
structure is a legal nec~’isi ty. The USGS should develop a
Proposed Ru l i n g  based on the recommendat ions prov ided her ein ;
and should use the above-noted board of consultants and the

~eder ..t1 
1, -c . p s te r  publication process to assure broad input.

w i t h f r h -  ire.Jram policy document , the final document can
be developed with assistance from the USGS ~c~ ional Offices.

-

‘ 
Recommended Practices , Design Standards , and Codes

The USGS can adopt , by reference , the various Recom-
mended Practices , Spec i f i c a tions , Standards , and Codes now
cited in existing OCS Orders using the Federal Reg ister
process. It 1) 1st be noted , however , tha t some of these
documents are incomplete , contradictory, out-of-date , some-
times too explicit , and sometimes too v3gue . As a result ,
their litera l, application would stifle design and construc-
tion. The effort demanded by step 3 of Table II (p. 32) to
g i l t procedurally satisfactory documents is considerable .
Technically, the available documents , when coupled with en-
- ; i neeri~iq j - i d ’ m o c .’mc t ’. , are adec u ’ .i l a - as g u i d e l i n e s ;  bu t , they
are not 0ldFl Iuate as documents for verification. These i tems
can bo updated and amended by the hoaru  of c o n s u l t a n t s
through the same process as the systehi  develops.

LA 
_ _ _  _ _
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Envi ronmenta l  Design Condi t ions

Some spec ification of the e n v i r o n m e n ta l  coi’i di t io n s  wh Ich
the structure mu st withstand is needed . The PSI S can Login
with the “ condit ions” now speci f ied  in the va r ious  vers ions
of OCS Orl Ior  N o .  3 as part  of the adoption of “Procedures ”
noted above. This should be updated and ainendeu as soon as
feasible using the ’ board of consultants. These conditions
Shoj .ilic be spec i f i ed only in terms of general conditions
such as 100-year storms , ice loading s , arid seismic a c t i v i ty .
Unusual geological conditions such as subbottom faulting,
potential sl’ .~:uping , and turbidity currents may be pertinent
to the particular offshore areas and addressed in the yen —
fication plan. They would have also been addressed in both
the p ro- l eas ing  s tudies  by the Bureau of Land Management
( BLM )/ CSGS , as well as in petroleum drilling and welihead
completion o p e r a t i o n s .  The specific numbers of data such
as wave heights and amounts o~ ice or the pa r t i cu la r s  for
ob ta in ing  such data wi l l  be par t  of the v e r i f i c a t i o n  plan
submitted for ouch structure. Being site specific , they
~~~~~~ not normally be specificd in the regulations. Compe-
tent specialists will be necessary fo r  r ev i ewing , ver i f y i ng,
and approving the environmental data to be used. as the con-
di tions for des ign. This area, among others , requires con-
tinuing resea rch .

Qualification Standards for Third-Party Verification Agents

In reviewing the availability of third-party verifica-
tion agents the panei considered , in depth, the pot en t i a l
sources of technically qualified agents.

As a standa r;.,~ en g ineering pract ice , the ollerator and
the industry contractors conduc t  desiqn reviews and in-
s~aect the quality of fabricatiVon. To accomplish this ,
expertise has to be drawn from in-house teams as well as
from outside contractors and consultants.

Since the personnel  nominatcu by operators to ce~~~ -,,i a c t
the ac tua l  v e r i f ’~na tion  ( r e v i e w  and inspect ion ) f u n ct i o n s  P

are su } jec t  t:o approval  by the USGS , s t a n dar d s  must be
es tab l i shed  fo r  their approval. During the transition
period , the USGS can begin wi th  simple requi remen ts such as
“ J~ -:;ist,ored Professional Engineer w i t h  exper i ence  in des ign
of offsho re structures ,” and “Qualified Inspector with ex-
perience i n  inspection and q u a li t y  control  in c o n s t r u c t i o n
of of fsho re structures. ” Ver ification aients may be from
the app licant ’s f i r m , provided they have not been d ir i .’ctly
iri ’.olved in pc’rforming the work being verified . From ini-
tiation of the t r a n s i t i o n  r a er i o d , “ t I i r J ‘.‘ir ties” or firms
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as defined by the USGS in the Federal Re :ist~-r of January 29 ,
1976 should be used when pos sub i .e . by completion oi the
transition period , onl y independent third parties or firms
should be selected for each particular structure. Profes-
sional s tandards  wo ’a1~1 be the otarc:ards amp lif 1 ,’-rc during
the t r ans i t ion  period by the  b l ur t  a t  consultants , and

4. promulgated through publication in the Feuc-rai begister.

Internal USGS Procedure s

The requisite internal USGS procedures for im-lementing
the system can be developed in essentially the same manner
as described for the Ilro .. Iram policy document. However ,
since the s- are internal ‘p r o cp ’l’uures , they can probably  be

V developed initially in a slightly more informal rhanner.

The U SG S Pers onnel

Mar’17 sk ills requ~ rin ..; cxperierlce in offshore operations
are into crated into the design of a safe and efficient plat-
form system . The system is desi;’t r1ed to meet a multitude of
f,:icto~~s such as drilling and production and environmental
conditions as well as fabrication and  i n s ta l l a tI o n  tech-
niques. Verification programs rer . jui.rc c~

,’mi:ati’: r of
e::Ia el ’ 1 .~ i 2 ’  , tech n~ -:,r J training , arid m a u • a c e m o n o  s k il l  O~
all u1ro p c:n el in order t o  be e f f e c t i v e .

It is  evident , therefore , that in addition to reg’ala—
and verification management ability, the USGS should

O i t t , ’ c p e r - s or : n e l . Dossess ing  s k i l l s  in  t he f o l  l o w i n g  I scip i ~nes

Drilling TechnoJ . oqy C o n s t r u c t  I on Ung i neerin’T

Geology I n s t a  L i a t  ion .I ’Thij i n e : : r i r ’i- ~
Geophys ics  ‘tar inc En - i  i n .~er in g

e o tt .’ ; - h I . l c , l f En ’J in o~’r a n ~ ‘tat c -r i a l s  5;, :incc- r n j  (concrete ~
il yd ro’i yn a: - ics ~Ui to j a l  s U n ’ .j  L f lc C r i : ’  ( S t  eel

ice  Engineering 
~avu] ~ rchi t “ ‘~t ’  ~re

~h.- teorology ProiL~.u -~ tion Ei;;~i,nu ~-~’rj i n ;

Occano- r ap h y Q u a l i t y  ~ I n spec t  l o l l  U n - 1 i n l e e l ’ l n ; n

Sei smoloqy Str~nc t i n - u  I E- nq 1 flOOr I: : (concrete)

—~ - 
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Statistics Structural Engineering (steel
f r a m e )

‘
V Systems E n g i n e e r i n g  W e l d i n g  E n g i n e e r i n g

Acquisition and Training of the USGS Personnel

Recruitment should be immediately initiated for an
acknowledged leader in offshore structure technology possess-
ing management skills and a keen sensitivity to the inter-
ac tion of the structure w ith env ironmental fa ctors.

Recru i tmen t  should fo l low f o r  other  senior special is ts
and managerial skilled offshore encjineers with the realiza-
tion that it will take a significant amount of time . Con-
tracts to gain additional support for specific efforts
would be contingent on sufficient in-house expertise to
mon itor these efforts properly.

The USGS w 11 need to recruit free the offshore industry
and its supporting contractors in order to obtain personnel
wi th  t’.he apr . r o p r i a t e  ex pe r i e n c e .  I t  w i l l  p r o b a b l y be neces—
sarI’ to work  closely with the C iv i l  Service Commission so
that sufficientL y high ratings are availaLi.e for those who
meet the stringent qualification s that will be required.
The USGS may also wish to consider other method s to find
such talent:

o A qovern ;ri cot-industry personnel i n t e r c h a n g e
program ;

V ° Arran:g ing an assa . i rinent of qualified personnel
f rom o ther  government  a . ; e n ci e s ;

o C o n t r a c t s  w i t h  t t a rj o u s  segments  ot . the
supporting offshore consultin;, servicing ,
and classification orinanications; and ,

o 
~rranc iii - . ; t empora r : hiring of acad~tnoic
oer s on ne l  know l t’ c I — i e , i t  le in offshore
enq ino- i .’rirlq

,‘tjicr Personnel Conslci (’ra t , ion s for the USGS

The ov e x~al l  success of the v e r i f i c a t i o n  s yst e m  depends
not only on t h e  competence I :t also on the continued ~redi—c at i o n  of i t s  p e r s o n n e l .  The 1 SGS personnel will have ,
t h rou ; .;h the ver~ f ication process , a s i gn it  i c an t  u:-g ~act  on 
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of tshore oil and gas ro;.a,ction . ‘Fht . i e f ur e , i t  iS l I : C L l l t l i O f l t
upon the USGS that its p e r s o n nel  ma in  a in s  i t S CGmpeL Ps:’:CL- ,
e n t h u si a s m , and  ob ectivity Lv acL L V O  p a r t  .L ci t )at , i u r u  in the
various verification functions, close - contac t .  W I -  ;;

ing research and Jevc-lopment activities and p u s  t i c  ip-o t .
in appre;. ;riate technical society activities.

Since  not only senior l eve l  expel 1011:2CC1 offshore en-
gineers will i.;e r e c ru i ted  but also el-uchineers who have other
applica~~ic experience , it  will be necessary to initiate inten—
sive tOIjfliflij courses in offshore oeci ’inoi o ’Iy. (An e:-:amp le
of the breadth and scope of tra’h n i n g  applied los an ’~t he r  as—
tiect of oil f i e l d  ocerations has been detailed P r  the
panel b’: Ros~ rt C. Craze in Ae~~e nd ix  E . )  LP”Vg ineering
colleses that have curricula with a heavy concers oration of
offshore cour se s as well as various se’ ,~r i , ,n t - s of the off—
shore i n d u s t r y  should be c o n su Lt e d  f o r  t r a i ni . nq ; ir o cr r a m s
that w ou l d  reflect new technologies , operation s techniques ,
ann s c i e n t i f i c  kn o w l c i~~e.

iiuterqovernment ul Agency Cooperat. ion

A l t h o ugh  the USGS w i l l  have p r i m a r y  r e s p o n s i b i l i t y
f o r  th o  v e ri f i c a t i o n  sy s-t -en ’- i t  w .i I I ;‘i~ eii tI’uo CoO~~ - rat , 00

of other joverriment a i’ncies to m i  t i a te the program. I n
particular , t he Civil Service Commission should be consulLeLi
at  thu o1,it ~ , af so t ha t  the USGS has the  t b :-: ibi I ity to emoloy
the highly qual,iflc-u people it ~V~~h J 1  rej .lire . in O;,i. ,iitj. In ,
the O f f i c e  ot ‘t ar ’ a q e l Ier : t  an ’u. .i LI . luc ;e t  shou ld  be apprised of
the nee’. i , scope , arid Jet a i l s  of t h e  sys t em , so th a t
USGS can b e n e f i t  f r o m  t hu -j r  cdv L C d  0!) i s i m s ie m eu t a t i o n .

R e s e a r c h  and D ev e l o p m e n t  .L m p l i c a t i  ons

Desn i  t o  the need f o r  c o nt i nu i . nu rev i sion an,u orm a—
lizat ion , t h e  p re s e n t  design proc~ ’ .i rres , s t a nd a r d s , and COLIC5

a ro  oeemed s a t i s f a c t o r y  for i n i t i at i n g  a verification
S7 Ste In . Tti is is evi cu - I - s le d u t  t he  rec-ol ’ - of  st: r uc t  ir a  1
1f lt ,~~~- L  ity  O f  e X l s tj i ’iq o f f s h or e  s t r i c t u r e s .  l l O W e V h . r , W I t  11
t i l L  e xt e n s io n  of  p l .a t  f o r m  c on s t : r - u c t .i o n i  i nt o  h a r s h e r  areas ,
;.iesic;ti an..i conistr .~c t ton p r O C O L I U  r.’en , s t  a r i d a r i s  , ccdu- s and
er ’: i r or :mn ’ r~ t al  C C ’f li . 2 I 1, 101:5 w i l l  r e qu i re  I t ’ i r u u e - 1
support I, ron bet Ii iniiustr : arid t u e govo iV l mnle rl t . ‘the ver i f  i—

ion  sys ’ C ;)  sho u ld u t  i i  i so  t he  ox i. St 1 ng :j roced p 1 0 5  d l i ; ;

st.~inr1arus as a sto t i ne  o o i nt ,. The or’inal specification
of e n v i r o n m e n t a l  si  in  cons  a L i ons  sh ould  r - CE ” Ly e  p r i o r  i t y
L ’  JU102 t h e  I r Id  is  t~~r t i out s- -i. mp le -i ;,d requires l~ -aa t Ime
t o  c e L l , ec l :  critic al , data . 130 th :  r ’,c~w ana  ir ’~ the  f u t u r e , this
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will involve quantification of env ironmental conditions for
design purposes , determination of accep table intervals of
extreme occurrences , and determination of minimum design
requ irements either for extreme loads or for complete load
spec tra.

Determinat ion of the appropriate loads based on spec if ic
condi tions and intervals is another R& D pr io r ity.  Fu r the r ,
the quantified load values are subject to revision as addi—
tional environmental data are acquired and as improved
method s are developed for conversion into energy forces.
Many of the curr ent des ign procedures and standards are in
the process of revis ion  and wi l l  cont inue  to be revised
in the foreseeable  f uture.

~
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LEGAL C-DNSLDERATI f)NS

The J u G S  has the au tho r i t y  to r egu la t e  oil and gas
structures with respect to protection of the environment
and the conservatie:”1 of natural ri,soc:r;”es on the  OCS .
However , as oil and gas operations move f u r ti i e~: f r o m  s h o r e
and into harsher conditions the protection of human lives
w Ill become a greater problem since many plattorms may be
continuously manned , during periods of both calm and high
seas.

-t
rn Today ,  the USGS’s m a j o r  detailed reculations concerning

- the safety and integrity of offshore structures are found
in OCS Order 8, which refers to 30 CFR 250.11 and .19(a)
as authority. P-art 550 of tb;’ Code of Federal Re- ;uiations
r e f e r  s in tu rn  to the legislative mandate in the Outer
Continental Shelf Lands Act (OCSLA ) , 4 3  USC 1334 , as it s
s t at u t or t  a u t h o r i t.y .  OCSLA authorizes t h e  Secretary of the
I n t e r i o r, and by d e l e g a t i o n, the U : l G S  to:

prescribe and amend . . .  r u i - ,,l s  and regulations.
as mac- l’s’ n e ce s sa ry  and i~iro~.~er in  order to
prov id~ fo r  the p rev e n t i o n  of w a s t e  and con-
servat ion of n a t u r a l  resources of t h e  Outer
Continental Shelf and the ur o t ec t i o n  of
correla tive ri gh ts here in . . .
(43 USC 1334) (a) (1)

Thus the key language on which the USGS ’s authoritc- to
require verification rests is t h a t  of was te , c o ns er v at i o n ,
and c o r r e l a t i v e  r i g h t s , not s a f o t c - . Ti - icre is a ques t ion
as to whe the r  t ho l a n g u age  can L i l  - t : i ’ p i s e t , ~- -~ to cover  t iii :
protect  ion ot h u m a n  l i fe , a s w’ ll as i f  t he  r o y  I r on ient  a nd
s a f e t y  of the s tt ’ u ct u r e  tha t  the  ~,- an e l  c o n s i de rs  U ’  I i ; -  v i ta l .
C o n t ra s t , fo r  ex amp l e , the st a f : . i ’t -ry  lO ud- b ; of  dir’ Coast
Guard ’ s safety responsibilities for the same strjctui .- es.
The Coast Guard has the author it’ “ to make l i i i  e n f o r c e  requ-
l at  a - ’

nith re: ’cct to l igh t s  and o t h e r  ~. a r n i n g
i n v ic e s , s a f et y  equipm ; .-ut , a c t  o ther  m a t t e r s
relating to t h e  pr o m o t  15 of sa fe t . ’: of l i f e
cool pro  e t  t -/ .
( 4 3  . 1, 13 3 . 1) ( ‘ -d (1)

_ _ _ _ _ _ _ _  ,~~~~~~~~~~~~~~~~~~~~~~~~~
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Another possible statutory base lies in section 1333 (a) (1)
of the OCSLA , which extends the laws of the United States to
all oil and gas ar t if icial islands and f i x ed s t ruc tures on
the outer continental shelf. The Nineral Leasing Act of
1920 (30 USC 2let .se .

~.) provides that the USGS , by delega—
- S 

tion shall have authority :

• . . to pr escribe necessary and proper rules
and regu lat ions and to do any and all
things necessary to carry out and accomp lish
the purpose of this chapter...
(30 USC 189)

The USGS thus  has a clea r mandate fo r  s a f e t y  on land tha t
would cover the verification program . The general lan-
guage of section 1333 might be interpreted as providing an
extens ion of the mandate oceanward.  And , ex i s t ing  regula-
tion s in 30 CFR Par t 221 , Oil and Gas Operating Regulations ,
prov ide ample scope for  safety and environmental concerns
of ve r i f i cation.  However , following section 189 , there is
an expl icit statement that rules and regula tions with
respect to tracts on the OCS leased for min ing are to be
prescribed by the Secretary , ci ting the f ami l i a r  section
1334 of OCSLA .

The adequacy of the legis la t ive  mandate  to the USGS
wi th  respect to human sa fe ty is th us open to ques t ion . ~pract ica l  issue is whether it is l ike ly  to be chal lenged in
cour t. If  indus t ry  p lays  a par t  in the setting of the
standards  and establ ishment of the ve r i f ication procedur es ,
and is reasonably con tent with  the outcome , it is u n l i k e l y
to challenge USGS authority.  Publ ic  in terest groups migh t
challenge the authority as well as the substance , if they
thou ght the USGS au thor i ty  was inadequate , and i f they
believed pressure on Congress might result in a tougher
perspective . Until this issue has been clarified , exer cise
of the USGS current safety orient .:d activities in response
to its ‘ conservation ” manda te provides a basis for design ing
(and probably implementing) the verification scheme .
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COST CONSIDERA’fIULiS

Costs a s soc ia ted  wi th  v e r i f i c a t i on  Sy S t em S  can o n l y  he
ap 1Jru:V : :cTiated ~ fo r  €- :- :an ip le , it is d i f f ic u l t  to d e t e rm i n e
the  added costs industry mus t  absorb w i t h  a se 1;arat; 1 des ign
review conaucted by a third party. In some cases , ir ’~dustrv
might  elect  to use the re su lts of cer tain por tions of a
t h i r d - p a r t y  v e r i f i c a t i o n  to sa t i s f y pa r t s  of the i r  int erna l
review requ i r emen t s .  In most cases , they  wi l l  probab ly
elect to ui’siertake separate  in—house reviews .

Another  important consideration affecting costs is the
~‘o;mber and complexity of platforms to be constructed . It has

-‘ been e s t i m a t e d  that about 25 major platforms will be built
in new U.S. waters per year in the coming five years. The
costs can range from $30 million to $lsO million each ,
depend ing  on the i r  s ize , the site of i n s t a l l a t i o n, and the
o b j e c t i v e s  of the p l a t f o r m . Also , the add i t i ona l  costs
ass~ l I V a b l e  to v e r i f i c a t i o n  to obta in  en v ir o n m e n t a l  - i ct a ,
wh~- tl ~~ r i n cu r re  I U ,  liaoustry or government , v u o s i  Cl be ~ i f —
ficult to establish.

A vet  i f a  ca t ion  SyS te l i m i . Ih t  r e su l t  in a “ sav .i ng .” For
exam p le , a third—party review process may a s su re  t ha t  one or
more structures survives a storm . On the  other hO n ~1 , the
verification sy:.1ti .’:. C O U I I  atish to costs by delays that could
result ~~;i s h i ft i n g  the  i nst a l l a t i o n  of the s t r u c t u r e  to
the nex t  w e a t h e r — s .,ii table  c o n s t r u c t i o n  season .  T hu s , an
accurat .- .i n i to I ally defensible tabulation of real costs  is
unattainable.

The panel’ s best esti.ciate of the cost of a v e r i f i c a t i o n
p r o g r a m  is approx ir a t e ly  one percent  of the t o t a l  p l a t f o r m
cost to the USGS for persons -i to administer and monitor
th .: system , an1,i twe ‘ crc  t of t he  to ta l  p l a t fo r m  cost fo r
industry, to cover its costs for e.~cra documentation , reviews ,
an,~ ins ect ton. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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CObiCLUSI ’,)Th

Although the record of saf ety  for  o f f s h o r e  p la t forms
has been excellent , the panel finds that i-he nrooosecl thir9-
par ty ver if ication progr am for new o f f sho re  pla tforms will
enhance the orderly extension of OCS oil and gas activities
in an expeditious and e f f ic i e n t  way by assur ing  the publicand the Cong ress of the inte gr ity of the fixed offshore
p la t fo rms . A secondary b e n e f i t  w i l l  be a more un i form
appl icat ion of current  technology.  Spec i f i c  conclusions
follow ;

o A commitment by the USGS for sufficient ,
q u a l i f i e d  personnel  is required for  i n i t i a l
ar’1d later  implementa t ion  of the p rog ram.

o A transition period is needed d u r i n g
~V h i c h  time the verification pro cedure
is established i n  order to avoid dis-
ruj:tiol’i of the present orderly -ieveiop—
ment of ‘th e  OCS and to utilize existing
technical experitise fully.

o While  a ver i f ica t ion system can provi de
d o cu m V cn t a t ion  that design , f a brica t ion ,
i n s t a l l a t i o n, inspect ion , and m a i n t e n a n c e
is in compliance with  app lical .ile criteria ,
guides , sp e c i f i c a t i o n s, and codes , it can
reduce , but not entirely eliminate , the
possibility t h a t  a structural failure m a y
result f t 1 ’ -l cond i t ions  caused by the
e~’i t irG ’ 1i :’ ; e ic t  or man .

o An i n e f f e c t i v e  or poor ly  execut ed  or V
c -c ur l y  detailed and  r i g i d  v e r i f i c a t i o n
s yst i n - - . c1in in t roduce  i n o r d i n a te  de l ays
t i : at  mdv d i s r up t  the or 1 . - n y  d e v el op —

ment of energy  r e sou rces  on t b  OCS ,
-a~’id ma~,

, e V e ;  I cr e a se  the probability
of a c c id E n t s .

o There a re  f o u r  i d l e r  f u n c t  ions ot  a
v e r i f i c a t i o n  system to assure  that
p e r t o r l n  t r e e  c r it ’ ’r i a  are m e t :  sys tems

47
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management; .-rtablishrnent of environ-
• mental conditions , design and con-

struction procedures : promulgation
of recommended p r act i c e s  or des ign
an-i construct : o n;  and i m ol e m e n t a tio n
of the verification procedures. No
o r g a n i z a t i o n  or a g e n c y ,  as pr~~s e n t Ly
constituted , is entirely suitabl e
for  i m p l e m e n tat i o n  of”  the t o t a l
veri fication sy:-;t,em or for providing
tie systems ntana-;ement function .

O The management of verification needs
to reside in the USGS and n-:i t be
delegate;; : the  env .t r o nm e n t al  desi gn
conditions and recommended practices
for  design and con str u c t i o n  should be
established by the USGS (utilizing input
front in d u s t r y ,  professional societies ,
universities , ind iv idua l  exper t s , and
public groups) . The implementation of
v e r i f i c a t i o n  p rocedures  should be
delc-’:at sd to independent ‘ii rd parties
nominate—i by the operator and approved
by the USGS wi thin appropr l a te  jo Li e—
lir e s.

O The p r e s e n t l y  a v a i l a b l e  technology
(design procedures , standards , - .~oJes , dI d
environmental uata) is c o-abb e  of
supporting the initiation of an
adequate verification system for the
U.S. OCS . - bat form locations. 1UVV’C~V~i ,’I ’

~
there arc two critical factors in
am p I €aI le n ti ;i o  the propo:3e i third~~;-artv
ve r i f i c a t i o n  o re - ram : 

V

( a )  C o n s o l id a t i o n  and documentation ,
on a con t inu ing  bas is , o f :

—— e n v i r o n m e n t- a ]  deu ign  c o n d i t i o n s ,

—— n~-commenued practic~. s for design
and construction ,

— — qualifications f or  t hi  r d — o n ’  f .V
personnel , a;u

—— verification ~::‘ ;:lementation
procedt i  Cs .

I
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(b) The availability of personnel
wi th  technical capabi l i ty  and
experience in offshore practice
to support the associated ef f o r t ,
both in government and industry.

O Immediate requirements for the initiation
and operation of a verification system are:

adequa€e  s t a f f i n g  in the USGS wi th
qua l i f i e d  personnel to carry out
the management function;

es tab l i shment  of a board of consul-
t a n t s .

An adequate t r ans i t i on  period is considered
essential. The fully independent verifica-
tion system should not be initiated until the
USGS has the capabi l ity to manage it , and
the associated policy , codes , spec i f i ca t ions,
and procedures needed for implementation of
the system.

O In view of the d i f f i c u lties like ly  to be
encountered  as o f f s h o r e  technology is
applied in harsher environments , the
current level of onoging research and
development in in du stry and gover nmen t
mus t be sustained and pre fe rab ly  raised
to maintain and enhance the st a tus  of
the technology .

O The USGS verification personnel must be
encouraged to participate in activities
that will result in maintaining and up-
dating their technical competence.
Government personnel training through
a cooperat ive progr am wi t h in the indus try ,
such as is practiced by the U.S. Coast
Guard and several other agencies , as well
as specia l ized  courses from universities
having strong c u r r i c u l a  in offshore struc-
tu r e eng ineering , can help main tai n
technical proficiency. In addition , the
USGS personnel should be enc ouraged to
p a r t i c ipate in p ro fes s ional society
activities and conferences in the U.S.
and overseas.

- V - -V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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0 The adequacy of the USGS statutory
basis  with respect to human safety on
stru ctures which may remain manned
dur ing  storms needs c l a r i f i c a t i o n .

H
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Based on its study of the nceis , b e n e f i t s, costs , and
probable effects of verification , the panel recommend s that
a third-party \V e ni f i c at i o n  system be implemented by the
U.S. Geological Survey. This recommendation is made with
the recognition that a significant commitment of effort and
funding by the USGS and the industry wi l l  be required to
ensure an e f f e c tive and constructive system .

To aid in e s t a b l i s h i ng  and operating the system , the
panel offers a series of recommendations , many of wh ich
are interdependent. In planning and executing a verification
system ca re f ul con sidera t ion of each element should be taken
to minimize delays created by the procedure. The system
must be flexible and adaptable in operation to accommodate
new technical developments and the time-consuming step-
wise process of designing , building , and installing a plat—
form .

(1) A policy document should be prepared by
the USGS to i n i t i a t e  the ve r i f i ca t ion
system . The document should establish
that the primary goal is to enhance the
orderly extension of oil and gas acti- V

vities in an expeditious and efficient
way by assur ing the publ ,ic and the Congress
of the i n t e g r i t y  of the f ixed o f f s h o r e
platforms . The document should define
the elements of the v e r i f i c a t i o n  system
and th ~ policy by which the system is
implemented .

(2) The principal elements that should be
included in the verification syst - - n  are:

(a) establishment of environmental
design conditions for each
offshore area ard each class of
structure ,

(b) d-~c r l ’ -I ~tation atid ‘ r:, it .Ilgat ion
a t  oec o inmendc - i l  d c  Si n a nt  con—
str .. i- . .- t i o n p r n ’t i c c s ,
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(c) submission and approval of
v e r i f i c a t i o n  p lans ,

(d) verification of design , fab-
rication , installation , and
enhancement of safety t h r o u g h
continuing periodic inspections ,

(e )  issuing of approvals  and a permit
to opera te ,

(f) a rapid and effective procedure
for  ap peals , and

(g )  provisions fo r  aud i t i ng .

(3) The USGS should establish a continuing
board of consultants composed of repre-
sentatives from industry, academia , the
public , and gove rnment sectors , to
develop and review environmental design
conditions and practices (by geographical
area and s t r u c V t u r e  type) , ver i f i c ation
pr ocedures , and qualifications of third-
par ty  rev iewers .

(4) The USGS should provide guidelines for
submitting acceptable verification plans
for individual projects. Such plans
would be initiated by the owner or
operator and should describe environ-
mental and operating -‘o nditions under
wh ich t b :  s t r u c t u r e  must  m a i n t a i n  i ts
integrity; the  proposed desi gn , fabri-
cation , in sta l l a t i o n, and maintenance
procedures;  desc r ip t ions  of the scope
of t h e  design reviews , inspection , and
testing ; and identification of i n d i v i d u a l s
or organizations who wit ! act as h u e  third—
parE ; reviewers.

(5) For each p r o j e c t , t h e  f o b  t o w i  nj ~e-n era l
procedure shou to i c  Til l - l iccl

(a) The owner or his representative
submits a v e r i f i c a t i o n  p lan  in
aocor,.i :nn . V e with the USGS guide-
lines recommended in (4)

V ’ _ V V V  
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(b) The USGS a c c e p t s  tb ;. submitted
verification plan or issues a
s t at -en e rt  concern ing  spec i f i c
correction s ro- :uired .

(c) Third—party review and inspect ion
is done in accordance with the
accept-cc ; p l a n .

(d) The USd5 J c h n o V -:lcdojcs compliance
with the verification program
w i t h  w r i t t e n  approval and
issuance of a permit to operate .

(e) For cases in which plans or
verification practices are
contested , an appeal procedure
is estal ,- l i shed Lv the USGS ,
posSibly through the use of an
ad hoc technical panel or the
board of consultants.

( f )  Provision s wo uld be incorporated
fo r  s t ep -by—step  v e r i f i c a t i o n  and
approval , thus allowing actual
work to be initiated in a timely
manner.

(6) The USGS should directly manage  and
administer the verification system .
Although the boa rd of con sultants  wi l l
make recommendations about the system L
and individual consultants may be
utilized in reviewing verification plans
when submitted , the USGS should not
delegate its authorit.y and .r;.’~y onsibility
for establishing environmental design
and construction conditions , practices ,
and verification procedures. This also
should a~ .-p l y to approvals of individual
verification plans , their implementation ,
and appeals.

( 7 )  The no el  recommends tha t , to be q u a l i f i e d
as an independent venifica~ ion aqent
Ulosign revi -we r or in s~~ ’- c t or) , the
design organization or personnel may not
ha v c-  n or c o~~a~~ ç’ a f f i l ia t , ion w i t h  the owner
or u~ er,1 Lor ; no r  shon ItT they verif y any
of n h -  design , fabrication , i n s t a l l a t i o n, or

- —- - - -V - ---- -~~~~~~~~~~ - -  — - - -- ‘ — - - - V
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operation functions or ;art s Lherec:- f which
t b ;I ;

V or a corporate an f ;1, iat e have 5 t ~
-V

formed for the specific p l at f o r m  b e i ng
verified . The verification agent m a y  t h u s
be iru.-V- : ’i from such groan- s as cons ji toint s,
eng ineering cofl. o -d l ; i eS , and v e r i f i c a t i o n
societies such as ABS and U t  norski .
Ver i tas , provided they  meet  t he  particular
t e c h n i c a l  and the independence  qu a l i f i c a t i o n s .

V ( 8 )  The s h i f t  f r o m  the p r e sen t  USGS sys tem to-
the implementation of the verification
system should be accocislished in an
orderl~ canner , taki~’c :~ into consideration
the critical shorta-n e of goalified Ler-
sonnel , the j n t e i -governmental  a o e n c y
cooperation that must be established ,
and the time required to initiate an
e f f e c t i v e  anti u s e f u l  sy s t em.  The
USGS should  estat- l .t sh  inom ec i i a te l y
the houro ; o,t c o n s u l t a n t s  u: ’;ci develop
e n v i r o n m e n t a l  d e s i g n  and c o n s t r u c t i o n
practices. Dun n a transition -eriod ,
an owner or operator could continue to
use existi;c- recon’Jlicndcd arac  l~~ ces d l i i ; ;

appl icable  codes , ~ t F U b I I C i  t he  a d o p t i o n
of new ones I V  t he  U S G S .  D u r i ng  t h i s
transition period , i n — h o u s e  dcs~ a p p r o va l
by a pr o f e s s i o n a l  eng ineer  ,i n I, icu of
thi, rd—r.art’~ ven t ication could be C O l V t l f l ’LI Cd ,

,althou ch own e r s  and  ope ra t ors  o~ s t r u c t u r e s
should be ui-jet by the USGS to pro’lre-sslvel’ :
inc rease  the i r  use uf indep-.:IIC;e-nt th ir u
par t ies  for  ~~~y j ’  i cat ion , t hu s ; -has lou out
t h e  present USi , b-i S yst em

(9) Only when the USGS is staf fed air- - :u~~’, c-l’:
and en~— i r o n m e n t u 1  c o i i u i t i o r cs f o r  Su; ’~~ ~f ic
r ecj l o nr  h a V :~~ ij ee n estahl , isl ’ e-i , rio, It p

ce r i t i c a t  i o n  piOcec.iures shi  t t f , -
- 

V

l O u - c l in tb , - t s~ nsit .1 -an period to these
r c - - u f n T l e r 1 - i e - ,~ fo r  f u l l  th I r d -- mit t 1 vcritication .

(10) It is t o  be ex 1cecte-i , i x a t . Si  ~~5 V t ~~~~~’
’ ’ l i V L

tech n i ca l  cwest ,~ons w i t  d l  1 50 t onI  T i le

yes if ic a t  ior, p rocess  . The CS 5 si: il a
t I L c ’  po sit i v e  st . ‘. s to us t i r e  t h a t
nccessar - , - r c cV s e a rc l l  - r o - T 1 , n U S  a r c ’  c i t  i j L c -u .

_ _ .  
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(11) Procetiures for routine rc-pcrt.tng of  ~-I
,at—

form structural conditions and a n al y s i s
‘V s h o u l d  be established . The rV enorting

can be ~mp b e m en t e d  us m g  the r’eser’i t~
U SG S r ep o r t in ’ j  ~ v~~t C -; c i  for safety devices.

(12) Ac : i, d;-n t  i nv e st i g at i o n  a;id review should
be undc ’-r’t aken to de t ei :mtn e  the pr obab le
cause of m a j o r  s t ru c t u r a l  failures , or
other events as determined tn be
necessary . Such i n ve s t  i ga t ions  sh ou l d
be reviewed by a board s imi la r  to the

Pr hational Transportation S a fe t y  Board .

( 13)  The USGS shouh,,T aggressively o rg a n i z e
and devel op a hi chly competent staff in
order to establish and ou r-rate the von -

- I f i cit i o n  system . P o s i t i o n s  mus t  be
established with civil service ratings
of sufficientl y hi’c h gr a d e  levels  to
a t t r ac t  hiqhl~ qualified and competent
e ng i n eer s  to u n d e r t ak e  the program .
hr iur expe- r d c c  in of f s ho r e  work is

~~ vat-a l f o r  these  ke~ pe-a j~lc.

(14) The USGS t ,;er s .inn e l  itTi v ) l V r d  in the
-a dn c i n i s tr a t  ion and  :: lan agelT ;eIlt  of the
ver~~f i c a t i n t i  sy s t e m  s h o u l d  L .-e encouraged
to par t ici pa t e iii technical societies
and in other g r o u p s  concerned with 1)CS
a c t i v it i e s .

(15) Ade-~ aa tu fu n u  i t ;  ‘j f o r  the mar t :;- nuent
and inc -ii nistr-ation at t h e  v e r i f i c a t i o n
system needs  to be a s s - u  ci by the
fo de r  i L eover :cn:e- n t prior t 0 its
imp le’-m- ntat ion.

11- ) Provi si or shou  1. ci be cu -d e i v  the
fo r  per iod cc r e v i e w  by an ;, n , - - : ‘ i - : ; c ; n L

• g roup  of  the  :1 t o n -c c :  an~ d o t  i c .i e t l c l e s
o f t i c -  e s t a} ’ i i  sh ed  von I i c  0, iOn s y s t e m ,
w i t h  -u p o r o pr i a  t c -  ac t i ( I t  OeC( n U f l C f l c i -  ~~~ f o r
~ l l c v t i i t L I I I ; :~~~~~ d e f i c i en c y .
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AP PENDIX B

THE RELATIO N OF RESEARCH TO CERTIFICATION

HUDSON MATLOCK

In the present considerat ion of c e r t i f i c a t i on  of of f -
shore f ixed  p la t forms , pr imary emphasis has been placed on
frontier areas . For frontier areas, the need for gathering
new knowledge and for the development of new and innovative
engineer ing  methods is obvious . Even in es tab l i shed  areas
such as the Gul f  of Mexico , there is a continuin g need for
extension and re f inement  of ex i s t ing  technology .

Three d i s t inc t  areas of inves t iga t ion  should be recog-
n i zed :

(1) acquisi tion of environmental data and under-
s tand ing  of p e r t i nen processes and e f f e c t s ,

( 2 ) development of me thods for  ana lysis , design ,
and construction , and

(3 )  observation of per formance  as a basis  for
r e f i n i n g  cor re la t ions  between (1) and ( 2 )
for  improving eng inee r ing  me thods and for
con t inu ing  review of codes and r egu l a t i ons .

His tory  of Cooperat ive  Research

The world-wide cons t ruc t ion  of o f f s h o r e  p l a t f o r m s  dur-
ing the last three deca des cons ti t u tes a t r u l y  remarkable
achievement .  In terms of rapid and mass ive  development  of
technology and especia l ly  of benefits to mankind , it is in-
teresting to compare it to the conquest of outer space .

The research and developme nt which provided the basis
for the accomp lishmen t have ha d an in teres t ing h i story.
The ear l i e s t  p l a t f orms , in re la tively shallow wa ter , were
ex tensions of onshore marsh area capab i l i t i es, for  the mos t
part on a company-by-company basis. In the f i f t i e s, there
were a tt e m p t s  at o r g a n i z i n g  j o i n t ly — s u p p o r t e d  research ef-
f o r t s  in such a reas  as wave forces , s t r u c t u r es and founda—
tions. Howeve r , it soon became evident that a more expedi-
t ious and e f f e c t i v e  process r e s u l t e d  when one company pro-
vided the leadership for  a p a r t i c u l a r  research e f f o r t  and
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• then o f f e r e d  the r e su l t s  on a cost-shari~n 5 basis to others .
This ur ac t ic e  cont inues  to the presen t  time , al though in
the last few years the part i cipation has broadened greatly ,
with projects typically involvL :~ 10 to 15 companies.
Along with a broader base of support for the research has

-S come more rapid and widespread dissemination of the resu l t s .
Wi th regard to f i x e d - p l a t f o r m  te chnology , management  groups

- -  in most c ( a V c ’anies  have come into agreement with technical
people that p ropr i e t a ry  in te res t s  are minimal and that it
is very desirable to have rapid dissemination through such
vehicles as the Offshore Technology Conference . Some of
this attitude can be attributed to the desire to provide a
ra t iona l  bas is  fo r  a n t i c i p a t e d  development of codes and
r egu la t i ons .

Resea rch for offshore platform design has been charac-
terized by a hi gh degre e of ob j ec t iv i t y  on the pa r t  of the
sponsors . For tne mos t part , the companies support ing the
research are also the owners and are looking fo r  t echn ica l ly
sound so lu t ions  to d i f f i c u l t  prob lems .

Pub l i c  In terest and Respons ib ili ty in Research

Perha ps o v e r s i m p li f i e d , the justific ation for certifi-
cation of of f shore  s t r u c t u r e s  appears to rest on the public
i n t e r e s t  in e n h a n c i n g  recovery  of resources  and in protect-
ing against environmental damage and injury to personnel .
With  regard to the necessary  deve lopment o f know ledge and
engineering capabilities , there appear to be two possible
approaches:  ( 1)  con t inued  deve lopment  by i n d u s t r y  alone or
( 2 )  j o i n t  e f f o r t s  by g o v e r n m e n t  and i n d u s t r y . I f  only to
provide a basis for certification and regulation , it  appears
tha t  the second choice is more likely. Currently, govern-
men t agency e f f o r t s  and government contract research f u n d —
m g  are app lied in the nat i onal  i n t e r e s t  to many  other seg-
ments of our economy .

O---

~ -~-rninent efforts wo-:J -J -appear to be bes t  appl ied  in
p rov iding  e n v i r o n m e n t a l  da ta  on a broad scale and in sponsor-
ing back j round research . Particalarl y for  fr o n ti e r  areas ,
t h e  p r i va te  sector mu :- t he f r e e  to p r ov i d e  the innovative
s o L u t i o ns  r eq u i r e d  for new ar -i unusual problems . O~ the
other hand , m y  gre-a ; s iiivo.I vol in the c e r t i f i c a t i o n  of
s t r u ctu re s  a lso  shc-j id  ho : losely i n vo l ve d  i n  the knowledge—
development process in order to k eep  ab r e a s  ~ of currentdeve lopmen t s

I j a r t i e s  s h o ul d  be c o op e r a t i ve l y  i n v o l v e d  in t h e
ongoing  s t~~d p of p e r f or m a n c e . T h i s  mos t  n n t  be l i m i te d  to
£ - e : i - ~ l i c  s a f et y  inspections. A great deal can be gained
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for  the f u t u r e  by monitoring ear thquake , wave , wind , and
other natural phenomena correlated with the observed perfor-
mance of structures. Provisions for measurements should be
considered in the original design of structures. In view
of the present state of knowledge , p r imary  emphasis should
be placed on simple and re l iable  check-point  types of ob—
servations , and overly elaborate instrumentation schemes
should be avoided .

Fina l ly ,  procedure s must be developed to accelera te the
exchange of all environmenta l  data , research on method s ,
and observations of per formance.

• F
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APPI1NDIX C

‘I
M cDE RMOTT HU D SOE LC-~G I N E I - R I U G

-TE CHN ICAL WORK WE VI EW - STRUCTURAL

T. R. WARTELLE

A. INTENTION

1. Prevent structural failures and monetary loss to
McDermo tt and our cus tomers .

2. Improve Quality of Design.

a. Ensure design is in accordance with the criteria.

b. Ensure design is in accordance with current
standards an d codes.

C. hiisure design can be fabricated and installed
on most economical basis by our construction
divisions .

a. Ensure designed structure and/or system functions 
-

p r o p e r l y  in f i e l d .

3. Develop cons is tency of work to ensure design by
various departments is in a standardized form best
suited for use by our construction divisions and
customers.

4. Ensure con t~ nuance of education of personnel  in
latest codes , standards , and cons truc t ion techniques .

B. APPROACH

1. Conside r review of egual i m p o r t a n c e  wi th initial
design .

2. Review I ens t h a t  a f t e ct  s~ ructural adeguacy ,
p e r f o r m a n c e, md / o r  a h i l~ ty t a  construct. .

3. Review only and do not redesign , since responsibil—
it y  r em a in s  with m i  t . i a l  d es i g n e r .  On ly  construc—
t ive  c r i t i c i s m  is s o ugh t  -
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4 . Schedule review so tha t  o r ig ina l  design is g e n e r a l l y
complete before it begins . Review may be in phases
or in one pack age depending on particular project
requirements.

C. TYPES OF REVIEWS

1. No Review

a. The work involved is so minor that no review is
-

- warranted .

-- b .  The struc ture  is not designed by one of the
corporation engineering departments.

2 .  Routine Review

- -• a. The structure involved is a type or design that
has been performed f requen tly and does no t have
any special or unique problems associated with it.

b. The pr imary  emphasis  is in compar ing the key
design , f ab r i ca tion and ins talla tion parameters
with those of previous projects .

c. The compar ison normal ly  is completed by techni-
cal review personnel in the New Orleans Techni-
cal Review Section.

3. Intermediate Review

a. The structure involved is the first (a proto-
type) of a new series of modified platform corn-
ponerits , such as a new deck ty ; : c . The structure
involved also may have an unusual fabrication
and/or installation procedure , such as projects
involving drilled-in piling .

b. A thor ough review is per formed o f the s t ru ctural
analysis model and/or the compu te r i zed  s t ruc tural
ana lys i s  inpu t and ou tput wi th emphas is  on the
unique areas of the design . This is in addition
to the work performed in a routine review .

c. The intermediate review normally is completed
by an engineer in one of the three Structural
Design Depa rtments  (New Orlean s , Wembley,
Houston ) , or the Special  Pro jec ts Depar tmen t in
New Orleans office . The only limitations on the
selection of this  engineer are his  expe rience ,

L 
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availab ility ,  and non-involvement in the
original design.

4. Major Review

a. The structure involved has difficult and/or
uni que desi gn , f a b r i c a t i o n , or i n s t a l l a t i on
procedures.

b. A thorough review of the entire design is per-
• formed in sufficient detail to satisfy the re—

viewer of the adequacy of al l  aspect s of the
des ign .  This  is always in g reat -~ r depth  than

V. an intermediate review .

c. The m a j o r  review n o r m a l l y  is comp leted b y an
engineer  in one of the three S t r u c t u r a l  Design
Departmen ts (New Orleans , Wembley , Houston) , or
in the Special Projects Department in the New
Orleans office . The only limitations on the
selecti on of this engineer are h is  exper ience ,
a v a i l a b i l i t y, and n o n — i n v o l v e m e n t  in the o r i g i n a l
design.

Obviously, placing p o r t i o n s  of a g iven p roj e c t  in to  the
above type s of review requi res  discretion ny the struc-
t u r a l  des ign engineer  and h i s  supe rv i so r .  Also , the
review types desc r ip t ions  provide gu ide l ines  and are not
al l  en compassing .

D. INFORMATION FLOW PROCEDURE

- • 1. The project is received by the Engineering Depart-
ment  and a p r o j e c t  e n g in e e r  is a s s igned .

2 .  As soon as poss ib le  t h e r e a f t e r, the design ( and/ o r
p r o j e c t )  e n g i n e e r  n o t i f i e s  the W ork Review Section
via the projec t engineer of t h e  t o l l - w i n g :

a .  A -description of the project.

b.  The type of review requi red  f or  each n o S V i e w
c a te g o r~ 3u b j e c t  to s u p e r v i s o r y  d i s c r e t i o n .

c. ‘i’ he- schedu le  f o r  t 1 i ~~ r e v i e w .  - V

* 3. B’se~ on this information , Wo rk Review seledts (in
c c - nj u r c t i - m  with Review Contacts in the diff erent
of H c~~s)  t h e  e n g i n e e r( s )  who w i l l  be p e r f o r m i n g  the
review.

-~~~~ -~~ V ~~~~~~~~~~~~~~~ • V~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ -— -
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-
- 4. Whe n the desig n is re ady for review , the review

mater ia l s  are forwarded  d i r ec t l y  to the reviewer
by the designer(s).

5. Once the reviewer receives these materials , he
- acknowledges thei r  receipt and ind i cates i f he can

meet the desired review schedule. Work review
schedul ing con f l i c t s  are jo in tly resolved by Work
Re view and Review Contacts .

6. The reviewer then proceeds with the review . All
technical questions concerning the review materials
are resolved d i r ec t ly between the respect ive
designers an d reviewers.

V 7 Upon completion of hi s work , the revi ewer fo rwards
p. h is rev iew f i n d i n gs to the designer , project engineer ,

Work Review Section , and managers  of the s t r u c t u r a l
depa r tmen t s .

8. As soon as possible a f t e r receiving the review , the
desi gn eng ineer fo rwards :

a. His answers and actions taken with respect to
the review to the reviewer, Work Revi ew Sect ion ,
-a t -nJ to the managers  of the stru ctu ral  depar tmen ts.

b .  To the reviewer , any add i t iona l  or re vised calcu-
la t ions  tha t  have been added to the des ign  f i l e
if he and h i s  supervisors fee l  add i t iona l  review
is warran ted.

9. The Wo rk Revi ew Section comple tes its records and
advises the Work Review Technical  Commit tee  of any
unresolved d i f f i c u l t i e s  or uni que happenings .

10. The Work Review Technica l  Commit tee  then takes what-
ever action deemed appropriate .

________ -I
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APPENDIX D

OUTLINE OF PROPOSED PROGRAM POLICY GUIDANCE DOCUMENT
FOR

OCS STRUCTURAL VERIFICATION PROGRAM

PREFACE

Purpose:  To provide common general requirements and poli cy
guidan ce fo r a program of verif ica tion of s t ru ctu ral
integrity for  f ixed oil and gas pla tform s in al l  USGS
OCS regions.

Basic Philosophy : To institute an e f f e c tive program for
such verification that: will provide added assurance
to the public of the safe USGS and industry develop-
ment of OCS resources; best utilizes the available
technical competence in the U.S.; introduces a mini-
mum burden upon both the USGS and ind ustry  in its
implementation ; and provides for broad public , govern-
ment, and industry input to the regulations.

Policy: The policy of the USGS shall be to institute and
implement a structural verification program that : is
consistent ly  applied throughou t the several OCS
regions; rests on a sound technical basis recognizing
differen ces in the environmental conditions; is flexi-
ble and adaptable to OCS f r o n t i e r  a reas ;  does not
hinder  sa fe  OCS resource development on a reasonable
time scale;  is based on performance-oriented regula-
tions; and encourages the development and use of new
technology.

Approach:  The approach of this document is to outline and
b r i e f ly discuss the basic pol icy of the USGS in de-
veloping and implementing an effective program of
s t r u c t u r a l  v e r i f i c a t i o n  of offshore tacilities. The
outline includes the relationships of the USGS to:P ° Other concerned Federal and State

L agencies;
O The o f f s h o r e  oil and gas  producti on

industry;
O The suppor t ing  service industries who

conduct structural design , fabrica-
t ion , installation , and maintenance
of offshore facilities;

-
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V ~ The var ious  sources of st an d a r d s ,
V specif ica tions , desi gn codes , e t c . ;

~ The var ious sour ces of ver if i ca tion
a g e n t s  f o r  the conduct of design
reviews , inspect ions , etc.; and

~ The public and its represen ta tive s.
The detailed content of implementation plans and man-
agemen t plans  for  the ver i f i c a t i o n  sys tem are the
subjects of other documents.

INTRODUCTION

Scope : Fixed , bottom-founded , oil and gas pla tfor ms in th e
U . S .  OCS. (M ao be wise to include statements on pos—
sibly extending scope later to include all OCS s a f e t y

• . and pollution-control ac t iv i t i e s ;  i . e . ,  everyth ing
-
~ covered in Gulf of Mexico OCS Orders sl thru ~l0 and

maybe ~l2 .)

Approach* : The approach of this program w~ ll be to depend
prim ar ily on USGS mon itoring of indus try ’s adherence to
a pre-planned and USGS-approved plan for the design ,
fa br ication , opera tion , inspection , and ma intenance of
each new OCS oil and gas pla t f orm . In its m o n i t o r i n g ,
USGS will depend upon competent third-party personnel
to conduct design reviews and to conduct or monitor
quality—assurance programs and inspections. ** The pro-
gram wil l  be imp lemented in an order ly , phased , manner;
and will depend initially upon existing technology,
design procedures , criteria , standards , etc. These
technology elements wi l l  be reviewed and updated f irst
as necessary to ass ure tha t they conform to the US GS
program policy enunciated in the preceding section ,
and then on ly  when determ ined on sound techn ica l  bases
to be necessary f or improv ing the struct ura l  in teg rity
of OCS oil and gas platforms.

General  Re la t ionsh ips  and Respons ib il i t i e s:

(Policy; not detailed procedures , et c . )
Relation to other USGS re-;ulations and requirements .
Relation to other Federal regulation s and r e qu i r e m e n t s .
Act ions  and p re roga t ives  of the Government :

*This particular a ; - ; ~n u a c h  is ba sed on the Pane l ’ s proposed
V e r i f i c a t i o n  Sys tem . If some -other system is selected , the
approach descr ip t ion  would , of course , be d i f f e r e n t .
**As def ined i~n OCS no tice to lessees , etc .  , Federal Regis-
ter , January 29 , 1976.
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Genera l  CSGS r i g h t s  to data , etc.;
Propr ietary  ni ah t s  of industry ;
Third—party evaluation s (use of ,

and appro- -:al of , t h i rd  p a r t i e s )  ; and
I n p u t s  to Government R&D and data-
exchange programs .

Actions and Prerogatives of Industry:
P r o p r i e t a ry  Rd~hts ;
Particioati:n in R&D and data-

exchan -te programs;
Responsibility for s-mcontractors;
Actions and prerogatives of

third parties ;
Ar n e s s  to data and r ecords .

Ref erence to G lossary of Term s .

DOCUMENTATIO N :

(Emphas is  on ~o1i-:o; not on derails of content , etc . )
Types -- Statutes , Federal Regs. , OCS orders , c r i t eria ,

standards , API sp ecs , stds., and RP’s, etc .
Sources & Approvals -— Use of Board of Consultants for

development arV i Federa l  Regis te r  Route f o r  f i n a l
p r o m ulu a t i o n .

Periodic revision & u p d a t e  —— Revise onl y as necessary,
and  only v i  th  so u n d  technical basis.

~A CEMEN T

(Policy on authorities and responsibilities)
USGS-Hg , Regional , and A rea Of f ices ( inc lud ing  appeal

routes)
Assistance tar Board of Consultant S.
Industry.
T h i r d  p a r t ie s .
T h i r d — p a r t y  q u a l i f i c a t i o n .
T ra i n i n g  -- US d5 , t h  rd -antics , Industry .
In t e ra ;er:cy a c t iv i t i e s  — -  R — • D and da ta  e x c h a n g e .

VERIFICATIO-i SNCiNL-:- ~RI~~G:

( P o l i cy  on i e s pc n s i b i l ~ t i 0~~ of USd5 , industr~- , et al
- a - n-a l

E n v i r o n m e nt a l  - t c s i g n  c ’ I - ~ it ruli s.
D e s ign , c o n s t r t c t i o n , and inspect ion procedures .
Stand ards aun t s p e ci f i c a t i o n s .
Failure t eporting a~ d anal ysis .
Requirements for Sat ety .

~~~ 
• 
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VERIFICATION OPERATIONS:

(Po l icy  on responsibilit ies of USGS , industry , et a l . )
I n d u s t r y  plan development -- General con tents , inclu de

nom ina tion s of third par t ies .
USGS Plan Approval -- include approval of third parties .
I n d u s t r y ,  USGS , and Thi rd-par ty  ac t iv i t i es .
Accident Review.

APPENDICES :

Glossary of Terms.
Reference to USGS Regulations , etc.
Reference to other Federal Regulations , etc .
USGS—required documents.
Related Documents.

p 

GENERAL NOTES (not part of document)

Be sure to cover the policy basis for deciding :
Who does what , when , to whom ;
How to select third parties;
General content of industry subm ittal ( not too

spec i f i c , but yet enough to assure u n i f o r m i t~~);
Specs and standards —— Performance—oriented , ~ow
to start , whe re to get lat e r.

Some portion of document should expla in  policies on :
Grandfather clauses - -  how to treat existing plat-

fo rms -- (m a i n l y  periodic inspection with t ime
based on past history ; mini mum upda te of plan
when major  chan ges made in stru cture or load s
[rev iew only  new eng ineering, etc.]);

Vary ing depth of treatment based on prior experi-
ence ;

Basing all  dec isions on sound technical da ta and
reason ing; not on personal pre fe rence ;

Review and appeal route . 

~. - _ _ 
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APPENDIY E

AN EXAMPLE OF AN OFFSHORE T E c I I N U L O G Y  T R A I N I N G  PROG~~~

by

Rupert C. Craze
Petroleum Engineer

INTRODUCTION

If the USGS is to be responsible for the verification
of offshore structures , it must have personnel  competent  in
offshore technology. Such verification will involve per-
sonnel working with industry and academia to develop prac-
tical criteria for efficient design , constr uction , instal-
lation , and maintenance of integrity for oil and gas
platforms , in both the development and operation phases.
The more competent the government personnel are in these
offshore-related engineering disciplines , the more e f f i cien t
the agency will be. Fewer management tiers and thus , fewer
personnel will be needed. Criteria and regulations devel-
oped will be more realistic and less complicated; corre-
sponding documentation that industry must submit showin g
compliance will also be simpler , thus completing the loop
and easing the communications between government and indus-
try .

The desi~ n , construction , ins ta l l ation , and operation
of o f f s h o r e  p latfo rms involve sk i l ls in a wide d iv er si ty of
disciplines in the technical and man a -- mo e n t  areas t h a t  are
not p resen t ly  cha rac t e r i s t i c  of the USGS s t a f f . A need
exists , therefore , for a comprehensive training program in
offshore technology to provide rapid transfer of knowledge
in the subject to existing and new USGS personnel.

A major approach to imparting the necessary expertise
to the USG S personnel is throu-~h the medium of saturation
learninc process; i.e., a rap id training program involving
the lat -st developments in all areas of offshore technology.

7 ()
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DISCUSSION

Training Program Needs

A t r a i n i n g  program should be des igned spec i f i ca l ly fo r
those USGS personnel ~pr esent  s t a f f  and new h i r e s)  whose
chief  r e spons ib i l i t i e s  are in the areas of developing ,

-
~~ managing , and implementing a verification program for off-

shore systems . The program s h o uT d  be a coopera t ive  e f f o r t

k of the USGS , aca demia , industry , and consul tants. The
courses should be designed to transf er the la test and most
e f f i c i ent technology developed by indus t ry  in the o f f s h ore
field. The curriculum should include broad overview
cour ses for  all the appropr iate USGS personnel .  This should
be followed by a group of concurrent intensive courses in
each of several disciplines per t inent to of f shore structural
desi gn , constructions , and verification. Each USGS “off—
shore ” sta f f  member would take courses, related to the dis—
cipline for which that person would have responsibility.

As an a d j u n ct to the above more formal  and sa turated
course of instruction , further training might be implemented
by the following:

O Loan of indu stry personnel to the US GS
on a tempo rary ba sis , work ing  w i t h  USGS
per sonnel to guide them on the job and
train them as instructors  in f u r t h e r
courses given in the o f f s h o re area .

O Transfer of USGS personnel on temporary
loan to industry in spec if i c areas to
u pgra de their  exper tise and to view
industry activities at first—hand ,
with on-the-job experience.

O Maintenance of a liaison “ facul ty ”
to provide a constant awareness and
ability to analyze and utilize the
r e s u l t s  of con tin uing industrial
and academ ic research devel opments
in the field of offshore technology.

O Participation of USGS personnel  in
the r e l evan t  a c t i v i t i e s  c-I the several
t echn ica l  societies, such as the  SPE
(A IME ) , the Offshore Technology Con-
ference , special study groups , and
consulting organizations active in
t h i s  f j ~ V ld

- -  ~~~~~~~~~~~~~ -
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Examp le: Saturated Tra in ing  in t h e  Petroleum I n d u s t r y

The t r a i n i n g  program described in the following pre-
sents the background , phi losop hy ,  and log ic tha t  led to the
presentation of several highly—successful concentrated
courses developed fo r  in—house  use by pet roleum industry
pe rsonnel.

The i n i t i a l  course covered the f i e l d  of reservoir
-
• engineer ing  and was designed to teach competent petroleum

- - engineers engaged in f i e ld  opera tions the ba sic f u ndamentals
and latest reservo ir technology developed by research. The

-
- course was desi gned for rap id tr ans f e r  of highly techn ical

~~~- knowledge to the ope rating petroleum engineer s who were
responsible f or the ef f i c i e n t  development and ope ration of
oil and gas reservoi rs .  The goal to be ach ieved by the
reservoir engineering course was the logical and practical
appl ica tion of the most up-to-date  research developments  in
reservoir engineering so tliat the operating engineers might
apply these developments to maximize the recovery of hydro-
carbons from the underground reservoirs in an efficient and
economical manner. A secondary qoal was to impart to the
operating engineers a s u f f i c i e n t l y  high exper t i se  in reser-
voir engineering so that they in tu rn  could serve as “fac-
ulty ” themselves in an on—going program of instruction in
the subject to incoming petroleum eng inee r s .  In t h i s
fashion the continuing developments in production research
were blended with the pra ctica l knowledge obtained f rom
actual applications in the field. This process u :Vn1 anded
and up-dated the course coverage for utilization on a broad-
ened ba se to al l  of the eng ineers involved in the operation
of the diverse reservoirs encountered.

Over a period of time , this course has had considerable
impact , not only in the operationa l reservoir engineering
aspects , but also in such areas as well completion , well
spacing , and efficient well operations . It further influ-
enced the exploratory efforts , and had considerable impact
on the technical foundations upon which governmental agen—
cies promulgated their regulatory programs , working with
industry to achieve a realistic conservation effort to
produce oil and gas most efficiently.

Dove loan -nt of the S u b j e c t  o f ” R e r e rv o ir  En u i n e e r i ng ”

trly research conducted l y pc-rsor iiivl of one of the
major oil companies in the area of production research ,
beoinninq in the late 1920’ s and in the 1930’ s, both in the
labora~~- - t y  and in the f i e l d , established some very
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fundamenta l  pr inciples r e l a t ing  to the behavior  of f l u i d s
in oil and gas reservoirs and to a preliminary knowledge and
understanding of the performance of those reservoirs.
During this period , it was recog nized that deta iled studies
of the performance of oil reservoirs had considerable value
in d i rec t  app l i ca t ion  to f i e l d  ope ra t ion . O b t a i n i n g  these
benef i ts , however , required developing a comprehensive ex—

r position of the fundamental principles governing reservoir
behav ior in order to transfer  the accumu lated knowledge to
the using personnel.

A detailed repor t was prepared (in book form)  tha t
presented these fundamental princ iple s governing reservoir
beha vior as established by research to tha t da te. This
report was given wide distribution among the operating
elements  w i th in  the company ,  as wel l  as among research per—
sonnel .  Of course , ma ny of the subjec ts  included in this
report had been presented by the company ’ s researchers in
technical papers pres -nted to and published by the several
technical societies to which they belonged . In that
fash ion , this knowledge was also made available to industry
as a whole .

It was during the period leading up to the publ ica t ion
of that report in l~ 40 that a new science had gradually
evolved in petroleum production engineering . This new
science was designated “ reservoir  engineer ing; ” it became an
integral part  of petroleum production eng ineer ing , and it
dealt principally wi th the movement of f l u i d s  in and the
recovery of f l u i d s  from oil and gas  reservoi rs .  I t  might
be point~~- l out in passing that petroleum research organiza-
t ions of several oil compan ies and in various unive rsities
were concurrently investigat in-j various aspects of the
subjec t  of reservoi r  and well per formance  and were publish-
ing papers tha~ added mu ch to the avai lable  knowledge of
th i s  spec ia l ized  technology . Th us , reservoir eng ineer ing
trew in importance as a vital tool that could aid the petro-
leum produc tion eng ineer as he put this new science to
~-ract ical use in the field .

Format ion_ of a ”Reservoir Engineering’ School.

With the stimulus provided by the Production Research
Division ’s o utstanding work during the 1930’ s in develop ing
some of the methods of analyzing reservoir behavior , studies
of several oil f i e lds  d e m o n s t r at e d  the p ra- :t i ca l  f e a s i b i l i t y
of a p p l y i r t - ;  these method s of ana lyses  to a c t u a l  f i e l d  opera-
t ions to improve recovery of oil and gas .  The onslaught of
World War I I , and the  attendant increased demand for
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V petroleum , brought to the forefront the necessity for opera-
ting each oil reservoir at its maxim um e f f i c iency in order
to supply the war demands for petroleum and its products.
This led to an increasing volume of y ork necessary  to con-
duct technical analyses of each reservoir to obtain high
operatinj efficiency. This work—load problem was compounded
by the losses of technical men to the armed forces. It
became readi ly  apparent  tha t  the remaining  few pet ro leum
production engineers who were familiar with the reservoir
engineer ing techniques could not handle the increasing
volume of work effectively. To alleviate this shortage of
technical men , plans were made in 1944 to train some of the
outstand ing petroleum engineers in other d ivisions in the
sub ject of reservoir engineering by means of a concentrated
program of tra n s f er of available knowledge in the technology
of reservoir engineer ing as developed by research .  The
f i r s t  cour se of study included seven studen ts fo r a three
and one—half month period beginning in late 1944. Lec-
tures and work sessions on applicable field problems were
continued on a full-time basis for the entire period of
th is  course , known as the f i r s t  “Reservo ir Engineering
School.”

Later , as these first “ students ” began to apply  the
r e s u l t s  of t he i r  t r a i n i n g  to f i e l d  ope ra t i ons , it became
apparent that  th i s  type of r ese rvo i r  eng inee r ing  t r a in ing
was very profitable. Plans were soon made to enlarge the
group of production engineers  h a v i n g  such t r a i n i n g . As a
consequence, the Reservoir E n g i n e e r i n g  School has been
cont inued to the present  time in concent ra ted  f a s h i o n  at
annua l  in te rva ls, w i th  the c lass  sizes enlarged to include
an avaraqe of 30-40 technical personnel. As successive
Reservoir Engineering Schools were conduc ted , it became
possihio in greater degree to utilize as instructors many
of the petroleum engineers who had attended earlier schools
and who had attained a high degree  of competence as prac-
ticing “reservoir engineers. ” Of course , the initial or-
ganization continued to supply instructors in subjects in
their particular areas of competence.

Throughout the entire success ion of ke servoir f~n q i —
ueerinq Schools , every effort has been made to up d a t e  the
cou rse c o n t e n t  to reflect the latest d e v e l o p m en ts  in reser-
voir  eng inee r ing  t echnoloc1y e m a n a t i ng  fr o n t  b - tb  research  and
ope ra t ions  w i t h i n  the company ,  f r o m  deve lopmen t s  pub l i shed
by others  in the industry , and f r o m  p u b l i s hed  advances in
rese rvo i r  e n g i n e e r i n g  w i t h i n  the academic woi L i .

The experience gained with the first . Reservoir l-Tnqi—
neeriny School indicated the need for a Reservoir

.
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Engineering Manual for use both in subsequent training work
and as a guide for r’ ~~rvoir engineering work throughout
the company operat~~~ ’~:. A tentative manual was completed
in time for use I~ the third class in its study program .
Following this t i , ‘-d class, the manual was completely re-
vised and printe~.’. Subsequent revisions and increases in the
scope of the manu .~~’s content have been made to include up—
to—date developments that have evolved in reservoir engi-
neering technology . These revisions in the manual incor-
porated the latest thinking and experience in all the
various facets of study material utilized , and made the
manual an important text—book adjunct in the presentation
of the course and in its further use as a guide and refer—
ence in practical field application.

In the late 1950’s, the rapid advances made in the area
of reservoir engineering made it apparent that additional
training should be given to many of the practicing reservoir
engineers who had already attended the prior regular
schools. Accordingly, plans were made to upgrade the skills
of these engineers through attendance in an “Advanced Reser-
voir Engineering School.” The course of study was intense
in its training and covered the most recent developments
evolving from research and practical field experience.
These schools were scheduled according to the needs at the
time and proved quite successful in improving the profici-
ency of those who participated in this advanced training .

Establishment of Training Programs in Other Technical Fields

The success of the “Reservoir Engineering School”
program exerted considerable influence among technical per-
sonnel engaged in other areas of activity throughout the
company ’s operations. With the experience gained from the
format of reservoir engineering training , the company em-
barked upon similar programs of instruction in the areas of
Production Operations, Drilling and Well Completion Prac-
tices , Well Log Interpretation , and other facets of company
operations. These schools were designed to transfer the
latest developments in the respective areas of study to
operational personnel including production engineers, dril—
ling engineers , geologists, and geophysicists throughout
the company . These schools likewise have greatly enhanced
the skills of the operating technologists and have proved
highly successful.
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Other Means of Training Technical Personnel -- as Continuing
Education

• In less formal and concentrated approaches in training ,
V the approach has been used of transferring competent engi-

neering and scientific personnel on a loan basis from one
area of technical end~avor to another area in order to giveon-the-job training to personnel in needed skills. For
example , the field engineer may be transferred to work with
a research group to supplement his practical knowledge , and
the reserach man may be sent to the field to gain a realis—
tic approach to field operational problems. The use of
consultants as highly—competent specialists in their field
of endeavor who are brought into contact with research and
operating people has been very successful as another medium
of transter of technology. Another training procedure has

V been the effective use of university professors to present
short but highly-concentrated instruction in fields of their
particular competence to selected classes of research and

V operational personnel as in-house courses in needed areas of
skills. In reverse fashion , technical personnel may attend
courses given at various universities to acquire additional
training in specific areas. Other methods of upgrading the
expertise of company personnel reside in an active partici—

r pation in the various technical societies; presenting papers ,
attending :nueting s of these organizations , attending special
courses and study groups sponsored by the societies , and
becoming actively involved on special committee assignments ,
both technical and administrative . It is through these
society activities and programs that a hiyh degree of effec—
tive interchange of technical know-how is achieved .

CONCLUDING REMARKS

The history, planned format , practicability, and suc-
cessful operation of the “Reservoir Engineering School”
exemplified in the preceding discussion appear to offer
considerable aid to the development of a concentrated trans-
fer of knowledge in offshore technology to the personnel of
the USGS. It is the sincere hope that this presentation ,
based on actual industrial experience , may prove to be help- 

V

ful to those responsible for developing a course specifi-
cally designed to meet the needs for rapid training of USGS
personnel.

ii 4

I t

L~A ~~~~~~~~~~~~~~~~ V V ~~~~~~~~~V V ~~~~~~~~~~~~ 
V V~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i~~~~~~~~~~~~~~~~ V V 

~V 

_ _ _ _  ~~~

APPENDIX F
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Patrick Dunn
Offshore Operators Committee
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E.R. Genois
Petro-Marine Engineering
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American Bureau of Shipping

J. Hoffman
Aerospace Corporation

Dale Kroeger
American Bureau of Shipping

K.D. Morland
• American Bureau of Shipping
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