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WRITTEN PRESENTATION 

OF THE 

GULF OF ALASKA OPERATORS COMMITTEE 

INTRODUCTION 

As  was noted in the testimony of Dr. Howard 

A. Slack, the Gulf of Alaska Operators Committee (hereinafter 

sometimes referred to  as the GOAOC), is comprised of 

twenty-eight companies interested in mineral development 

in the Gulf of Alaska. This committee was organized 

in November, 1971 to develop an assessment of  the impact 

of  oil exploration and development on  the environment 

of the Gulf of Alaska, and to prepare and coordinate 

the presentation of testimony at the BLM public hearing 

on proposed leasing in the  Gulf of Alaska. 

Appreciation is expressed to  the Administrative 

Judge and Panel for the advance permission granted for a 

special presentation by the GOAOC.  It was felt that the 

presentation in this form not only effected a savings of 

time by elimination of individual presentations from a 

great majority of  the member companies of  the  GOAOC, but 

that  it also permitted consideration of important technical 

issues in an orderly fashion. 



PRESENTATION OF THE GULF OF ALASKA 
OPERATORS  COMMITTEE 

Submitted  herewith  are  the following: 

The opening  statement of 
William M. Meyers, attorney 
for the GOAOC. 

The  written  statement of 
Dr. Howard A. Slack, 
Chairman of the GOAOC. 

The  written  statement of 
John H. Silcox,  with 
exhibit. 

The  written  statement  of 
Paul L. Horrer. 

The written  statement of 
John H. McKeever,  with 
exhibit. 

The written  statement of 
H. J. Fitzgeorge. 

The written  statement of 
Dr. J. H. Wiqqins. 

The written  statement of 
L.  E. Wilson. 

The  written  statement of 

with exhibit. 
Dr. Kenneth A. Blenkarn, 
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(10) The  written statement of 
A. D. Mookhoek. 

(11)  The  written statement of 
Guenter M. Conradus,  with 
exhibit. 

(12) The  written statement of 
Joe W. Tyson,  with 
exhibit. 

(13) The  written statement of 
William F. Gusey, with 
exhibits. 

(14) The  written statement of 

with exhibit. 
Dr. Clayton D. McAuliffe, 

(15)  The  written statement of 
Dr. Dale Straughan. 

(16) The  written  statement of 
E. W. Mertens. 

(17)  The  written  statement of 
Dr. Albert H. Lasday. 

(18) The  written  statement of 
Jesse P. Johnson, with 
exhibits. 



SUMMARY OF GOAOC PRESENTATION 

In the hope that it may be of assistance in 

the preparation of  the  Final Environmental Statement, 

the following summary is  given of the GOAOC presentation. 

In addition to  this surmnary, the GOAOC has included in 

this presentation detailed written comments on the Draft 

EIS. 

INTRODUCTORY PANEL 

Dr. Howard A. Slack 
Vice President, Atlantic Richfield Company 
and Chairman, Gulf of Alaska Operators Committee 

Role  of  the GOAOC: Environmental 
Studies Conducted by GOAOC 

Dr. Slack is  Vice  President and Resident Manager 

of Atlantic Richfield Company in Alaska, and is currently 

serving as  the  Chairman of the GOAOC. 

After reviewing the member companies and the 

various working sub-committees of the GOAOC, Dr. Slack 

summarized the studies and activities undertaken by the 

GOAOC and  by certain member companies. Following  this 
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summary, Dr. Slack observed that never has industry entered 

a new  area so well informed, well equipped and well trained 

as it is now for the proposed exploration and development 

of the Gulf of  Alaska. 

John H. Silcox 
Vice President and General Manager 
Exploration Department, Western Operations, Inc. 
Standard Oil Company of California 

Commentary on the Report Prepared 
by the Council on Environmental 
Quality entitled "OCS Oil and Gas - 
An Environmental Assessment." 

Mr. Silcox is  Vice President and General Manager, 
Exploration, Standard Oil Company of California, Western 

Operations, Inc. His testimony focused on  the report 

entitled "OCS Oil and Gas - Environmental Assessment" pre- 
pared by the President's Council on Environmental Quality. 

Mr. Silcox noted that  this report has become to some the 

final authority on environmental issues associated with 

oil and gas operations in the Gulf of Alaska, and is 

erroneously regarded as a scientifically complete and 

objective appraisal. The major shortcomings in the CEQ 

Report identified by Mr. Silcox are summarized below: 
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(a)  The  Report  gives  little  notice  to  the 

sweeping  technical  advances  which  the  oil  industry 

has  achieved  in  offshore  drilling  during  the  past 

25 years. 

(b) The  Report  gives  superficial  treatment  to 

complex  technical  subjects. 

(c)  The  spill  trajectory  probability  forecast 

set  forth  in  the  Report  makes  no  allowance  for  the 

effects  of  evaporation,  biodegradation,  emulsifica- 

tion  and  dispersion  of  spilled  oil. 

(d)  The  Report  overstates  the  effects  which  oil 

operations  in  the  Gulf  of  Alaska  will  have  onshore, 

both  in  Alaska  and  in  the  lower 4 8  states. 

(e)  The  Report  fails  adequately  to  recognize 

that  hydrocarbon  emissions  from  refinery  operations 

are  strictly  controlled  by  regulations. 

(f)  The  Report  contains a superficial  discus- 

sion  of  natural  phenomena  and  the  technology  which  has 

been  developed  to  minimize  problems  caused  by  natural 

phenomena. 
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(9) The  Report  leaves  the  reader  with a false 

impression  of  the  overall  severity  and  potential  for 

damage  resulting  from  the  tsunami. 

(h)  The  Report  gives  insufficient  recognition 

to  the  oil  industry's  experience  in  offshore  drill- 

ing  in  the  Gulf  of  Mexico. 

Detailed  comments  on  the  CEQ  Report  are  found 

in  the  volume  entitled  "Oil  Industry  Comments  on  the  CEQ 

Report,"  which  is  attached  hereto  as  Silcox  Exhibit I. 

PANEL A 

Sherman H. Clark,  Economist 
President, Sherman H. Clark  Associates 

Need  for  Oil and Gas  Resources 
of  the  Gulf  of  Alaska:  Alterna- 
tives  to  Leasing  in  the  Gulf  of 
Alaska 

Sherman H. Clark  is  the  President  of  Sherman 

H. Clark  Associates, a firm  specializing  in  energy  and 

resources  economics. 
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Mr.  Clark's  oral  testimony  covered  three  basic 

points : 

(1) Is there  a  basic  need  for  the  oil  and  gas 

resources  of  the  Gulf  of  Alaska? 

( 2 )  What  are  the  hazards  of  delaying  develop- 

ment  of  this  region? 

( 3 )  Is it  desirable  to  forestall  development 

until  a  national  energy  policy is prepared? 

In  his  analysis  of  the  need  for  the  resources, 

he  observed  that  domestic  oil  and  gas  production  have  both 

been  declining  for  several  years  and  that  a  downward  trend 

is  a  near  certainty  to  1980.  He  stated  that  the  conclusion 

is inescapable  that  federal OCS production  will  only  offset 

or  help  to  offset  the  production  decline  in  old  fields. 

Short  of  accelerating the exploration  effort  in  all  fron- 

tier  areas,  such  as  the  Gulf of Alaska,  there  is  no  way 

that U. S. oil  and  gas  production  will  exceed  present  levels. 

He  also  concluded  that  energy  requirements  would  not  be 

met  by  other  energy  sources,  and  that  the  nation  will  have 

to continue  to  rely  on  oil  imports  of  increasing  magnitude. 
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Such  reliance, he notes, is not sound policy because of 

the lack of security of this supply, an already uncertain 

outlook as  to the availability of the quantities required 

without full U. S. development, and the potential economic 

distortion if the reliance is  too extreme. 

On  the  topic  of delaying OCS development in 

these areas, Mr. Clark observed that  there is substantial 
net economic benefit to  the development of OCS production. 

Any delay - even for a few  years - cannot be made up later 
and will  reduce  those benefits in constant present dollars, 

as well as incurring a greater risk of inadequate energy 

supplies over a longer period of  time. 

Finally, Mr. Clark focused on the  question of 

delaying development until a national energy policy has 

been adopted. He noted that however desirable such a 

policy may be,  it can not alter the basic facts of energy 

supply and  demand. He  further noted that a complete 

national energy policy may never be developed, but that 

in any event it  could  not create onshore oil and gas re- 

sources that  do not exist, bring on new resources held 
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back  by  legal  or  environmental  hurdles,  or  make  new  tech- 

nology  and  capital  instantly  available.  He  concluded  that 

delaying  development  until a national  energy  policy  is 

available  will  help  to  defeat  the  potential  of  any  such 

policy  because a domestic  energy  supply  is  needed  now. 

His  comprehensive 66 page  report  covering  these 

topics  in  greater  detail  is  attached  as  Clark  Exhibit 1. 

PANEL B 

PHYSICAL  OCEANOGRAPHY  AND  OCEAN  GEOLOGY 

Paul  Horrer 
President,  Intersea  Research  Corporation 

Climate,  Winds,  Waves, 
Tides,  Storms,  Tsunamis 

Mr. Horrer  is  the  President  of  Intersea  Research 

Corporation,  La  Jolla,  California.  He  has  more  than  19 

years  experience  as a consultant  oceanographer  and  has 

been  involved  in a number of oceanographic  projects  in 

the  Gulf  of  Alaska. 

Mr. Horrer's  testimony  concentrated  on  the  physi- 

cal  marine  environment  of  the  Gulf  of  Alaska,  particularly 

as  this  environment  affects  offshore  petroleum  operations. 
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He  reviewed  the  oceanographic  studies  conducted  by  various 

groups,  then  presented  salient  results  of  those  studies. 

Included  was  information  concerning  monthly  variation  of 

wind  speeds,  wind  distributions,  and  recurrence  intervals 

of winds.  Seasonal  variation  of  wave  heights,  recurrence 

interval  of  significant  wave  heights  and  maximum  wave 

heights  were  also  set  forth  in  his  testimony.  He  noted 

that  while  the  Gulf  of  Alaska  has  earned  a  reputation  as 

being  a  stormy  area,  it  is  not  markedly  different  from 

other  areas  in  which  the  offshore  petroleum  industry  has 

successfully  conducted  operations.  The  indicated  extreme 

winds  of  the  Gulf  of  Alaska  are  substantially  less  than 

those  associated  with  Gulf  of  Mexico  tropical  hurricanes 

and  the  persistence  of  storm  winds  in  the  Gulf  of  Alaska 

does  not  appear  to  suggest  more  severe  conditions  than  are 

encountered  in  the  Norwegian  North  Sea.  In  both  of  these 

areas  the  petroleum  industry  now  operates  successfully. 

Turning to the  important  question  of  tsunamis, 

Mr.  Horrer  stated  that  in  the CEQ Report  the  potential 

damage to underwater  oil  storage  systems  on  the  open  coast 

due  to  tsunamis  was  assessed  improperly.  He  then  compared 

the  tsunami  to  a  storm  wave,  noting  that  drag  and  inertial 
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forces on a hypothetical storage vessel due  to a tsunami 

will be much smaller than those due to the maximum storm 

wave for which  the industry is confident it can safely 

design. 

He concluded by expressing his belief that 

sufficient knowledge is already available concerning the 

physical oceanography of the Gulf of Alaska to permit 

operations to  be conducted there  with safety to  the 

environment and to personnel. 

John H. McKeever 
Staff Geologist, Amoco  Production Company 

Seafloor sediments; seafloor 
characteristics, industry 
surveys of bottom conditions 

John H. McKeever is a Staff Geologist and Explora- 

tion Representative in Alaska for Amoco Production Company. 

He has been employed in that capacity, resident in Alaska, 

for 9 years. 

In his opening remarks, Mr. McKeever emphasized 

that the Gulf of Alaska seafloor is  not free from problem 
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areas. He  did, however, state his  firm belief that industry 

has the information and the knowledge to identify these 

areas and that  the industry's operations can be safely 

conducted. 

Mr. McKeever described two  methods  of obtaining 

information concerning the seafloor, these being seafloor 

sampling and high resolution acoustic seismic surveys. 

Detailed descriptions of  these  methods are found in his 

presentation, along with examples of  the data gained by 

these surveys. 

Commencing on page 7 of his presentation, he 

described the Gulf of Alaska Continental Shelf, noting 

that offshore formations are less structurally disturbed 

than they are onshore, and that they were planed off by 

marine and glacial erosion during rather late geologic 

time. He notes that the Gulf of Alaska has undergone a 

long history of earth movements that have folded and 

tilted the underlying bed  rock. However, there has not 

been any extensive folding or faulting offshore since 

the late Pleistocene era. This  can be demonstrated 

because no deformation or only occasional incidents of 

-13- 



deformation  of  the  glacial  recent  overburden  layer  can  be 

seen.  Since  this  recent  overburden  layer  blankets  most  of 

the  Shelf,  its  stability  as  a  foundation  layer  is  especially 

important. 

H. J. Fitzgeorge 
Vice  President,  Mobil  Oil  Corporation 

Geology;  oil  and  gas 
potential 

H. J. Fitzgeorge,  Vice  President of the  Western 

Exploration  and  Producing  Region,  North  American  Division, 

Mobil  Oil  Corporation,  described  the  geology  and  the  oil 

and  gas  potential  of  the  Gulf  of  Alaska. 

He  noted  that  the  prospective  sedimentary  rocks 

of  the  Gulf  of  Alaska  are  sands  and  shales  of  Tertiary  and 

Pleistocene age, and  are  both  marine  and  non-marine  in 

depositional  origin.  Numerous  structural  features  have 

been  identified  both  onshore  and  offshore.  Nithin  the 

designated  sale  area  there  are  large  anticlinal  structures 

mapped  by  the  seismograph.  Structures  of  the  magnitude 

outlined  can  contain  significant  reserves. 

-14- 



Analysis  of  crude  oils  from  the  Katalla  Oil 

Field  and  the  various  seeps  indicate  that  the  Gulf  of 

Alaska  has  the  potential  for  high  quality,  low  sulphur 

crudes.  Mr.  Fitzgeorge  stated  that  his  company's  most 

recent  estimates  in  the  Gulf  of  Alaska  of  the  potential 

recoverable  oil  and  gas  are  of  similar  magnitude  as  the 

USGS  estimate  set  forth  in  the  Draft  EIS.  He  concluded 

by  stating  that  in  the  Department  of  the  Interior's  survey 

of  the  oil  industry  the  Gulf  of  Alaska  ranked  No. 1 in 

OCS priority  for  its  probability  of  large  potential. 

Dr. John W.  Wiggins 
J. H. Wiggins  Company 

Seismicity;  consideration 
of  seismic  hazards  in  the 
design of facilities. 

Dr.  Wiggins  holds a Doctor  of  Philosophy  degree 

in  Civil  Engineering  with a specialty  in  Structural  Dynamics. 

He  is  one  of  four  persons  selected  to  develop  seismic  risk 

maps  for  the  United  States  National  Bureau  of  Standards 

earthquake  code  study.  His  testimony  deals  with  the  proba- 

bilistic  response  of  offshore  platforms  to  seismic  excita- 

tion  in  the  Gulf  of  Alaska. 
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Dr.  Wiggins  noted  that  earthquake  engineering  is 

made  up  of  three  disciplines  in  the  scientific  community. 

The  first  deals  with  the  seismic  environment  in  which 

principally  seismologists  work.  From  the  knowledge  of 

the  seismic  environment,  one  can  estimate  ground  shaking, 

structural  response  and  the  failure  of  various  structural 

elements  and  components.  The  latter  two  disciplines  are 

left  to  the  structural  engineer  and  the  specialist  in 

engineering  mechanics. 

In  discussing  the  "proneness" of an  area  to 

earthquake  activity,  he  set  forth  six  methods of esti- 

mating  future  seismicity.  Thereafter,  Dr.  Wiggins  pre- 

sented  seismic  risk  maps  showing  hard  rock  velocities  to 

be  anticipated  in  the  general  sale  area. 

Turning  to  the  structural  analysis  and  response 

procedure,  he  explained  how  actual  test  site  borings  have 

been  taken  in  the  Gulf of Alaska  and  how  typical  offshore 

structures  have  been  analyzed  and  modeled.  Concluding, 

Dr. Wiggins  stated  that  with  appropriate  consideration  of 

each  probabilistic  term,  enough  knowledge  and  know-how  is 
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available so that  structures can be designed for the  Gulf 

of  Alaska  within  an  acceptable  level  of risk. 

PANEL  C 

TECHNOLOGY  FOR  OCS  DEVELOPMENT 

L. E. Wilson 

Atlantic  Richfield  Company 
Petroleum  Engineer 

Exploratory  Drilling  Operations; 
the North  Sea  Experience 

Mr. Wilson,  a  registered  Petroleum  Engineer in 

the  State of Alaska,  has  worked  with  the  Atlantic Richfield 

Company  since 1950, primarily in drilling and production 

activities. For  the past three  years  he  has  been  associ- 

ated with  his company's operations in the  North Sea. 

He observed  that  the  North  Sea  was  quite differ- 

ent from other  major  operating  areas  where  the  offshore 

oil industry had previously worked. The  Gulf of Mexico, 

although  severe at times, did not  generate the continual 

storm environment of the  winters in the  North Sea.  Des- 

cribing the  environmental  constraints  present in that area, 
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he  noted  that  as  demand  increased  for  year  round  explora- 

tion,  as  well  as  for  exploration  in  the  far  North,  more 

sophisticated  equipment  was  built  to  cope  with  the  sea 

conditions.  He  stated  further  that  the  developments 

which  had  occurred  as a result  of  North  Sea  operations 

will  be  of  significant  benefit  in  the  Gulf  of  Alaska. 

These  developments  include:  better  weather  forecasting, 

utilizing  computers  and  satellites,  use  of  long  range 

helicopters  with  large  load  capacities,  and  creation  of 

specially  designed  supply  ships  capable  of  working  in 

heavy  seas.  Mr.  Wilson  concluded  by  stating  that  the 

success  of  the  North  Sea  operations  reflects  the  ability 

of  the  oil  industry  to  explore  and  develop  in a hostile 

environment  similar  to  that  which  will  be  encountered 

in  the  Gulf  of  Alaska. 

Dr.  Kenneth  Blenkarn 
Special  Research  Group  Supervisor 
Amoco  Production  Company 

Development  and  production; 
pipelines;  design  of  struc- 
tures  to  withstand  wave  and 
seismic  forces 

Dr.  Kenneth  Blenkarn  is a special  research  group 

supervisor  for  Amoco  Production  Company.  His  engineering 
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P M  degree emphasizes training and research in theoretical 

and applied mechanics. 

Dr. Blenkarn's testimony described the equipment 

and methods employed in the production of offshore petroleum 

resources, as well as the  special aspects of engineering 

for application in the Gulf of Alaska.  He described the 

manner in which offshore platforms are constructed onshore, 

barged to location, and emplaced on  the  ocean floor. He 

then noted that after construction of the platform is  com- 

pleted, well drilling is initiated through specially driven 

structural well conductor pipes. Following a brief descrip- 

tion of the environmental safety features to be found 

on a platform, he stated that generally the preferred 

and safest way to transport offshore production away 

from a platform is to transport it through a subsea pipeline 

to  shore facilities. The pipeline construction operation 

was described. 

Turning to specific consideration of  the  Gulf 

of Alaska, be observed that there is no question of 

industry's ability to design platforms to resist the 

conditions in the Gulf of  Alaska. He stated that  there 

may emerge special platform designs for Gulf of Alaska 
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operations, but that designs will not be dictated because 

wave conditions are more severe than encountered elsewhere. 

On the question of design for earthquakes, Dr. 

Blenkarn concluded that on balance, there  is little doubt 

but that industry can design offshore platforms with appro- 

priate levels of earthquake resistance. He noted that 

extensive drilling and producing operations have been 

conducted in the seismically active area of Southern 

California. while a few  wells  there have suffered casing 

damage by fault movement, such damage has not occasioned 

release  of  well fluid to pose a pollution threat. 

A. D. Mookhoek 
Port Operations Manager 
Exxon Company, U . S .A. 

Transportation: terminals 

Mr. Mookhoek  is the Ocean Operations Manager for 
the  Marine Department, Exxon Company, U.S.A. During his 

27 years in the company, he has been associated with  all 

aspects of marine transportation, including the technical, 

economic and operational aspects. He  is  also  the Chairman 

of the Marine Services Sub-committee of  Alyeska. 
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Mr.  Mookhoek  first  focused  on  the  vessels  which 

might  be  used  to  transport  Gulf  of  Alaska  oil.  He  noted 

that  for  obvious  reasons,  no  one  can  determine  the  size 

tanker  to  be  used  for  this  purpose,  since  this  is a func- 

tion  of  crude  production  and  the  location  of  the  terminal. 

However,  to  place  the  issue  in  perspective,  he  presented 

a table  indicating,  for  various  ship  sizes  and  different 

production  levels,  the  number  of  port  calls  which  would 

occur.  He  then  observed  that  the  traffic  separation  sys- 

tem  presently  under  development  for  all  ships  travelling 

between  Valdez  and  the  West  Coast  will  also  aid  ships 

carrying  crude  from  the  Gulf  of  Alaska. 

Turning  to  the  second  subject,  he  noted  that a 

marine  terminal  or  terminals  will  be  necessary  to  receive 

crude  delivered  from  the  wells,  store  the  oil,  and  then 

load  it  into  tankers  for  delivery  to  market  destinations 

in  the  lower 48 .  He  pointed  out  that a number  of  poten- 

tial  site  locations  exist  in  the  Gulf  of  Alaska,  including 

Yakutat  Bay,  Ice  Bay,  Kayak  Island,  Middleton  Island  and 

Montague  Island.  The  advantages  and  disadvantages  of  each 

of these  were  discussed.  Finally,  he  described  the  environ- 

mental  safety  features  which  would be incorporated  into  any 

terminal or system. 
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PANEL D 

Guenter Conradus 
Mathematical Sciences Northwest, Inc. 

Report on study on 
Socio-economic Impacts 

Mr. Conradus is employed by Mathematical Sciences 
Northwest, Inc., of Bellevue, Washington, as a Senior Econo- 

mist. In January of 1975, Math Sciences was requested 

by the Gulf of  Alaska  Operators Committee to undertake a 

study of the economic and social impacts which would be 

felt in Alaska as a whole and specifically in six coastal 

communities (Juneau, Yakutat, Cordova, Seward, Whittier 

and Kodiak) as a result of likely exploration, development 

and production activities on  the OCS of the Gulf of Alaska. 

Mr. Conradus directed that study. 

His testimony presented a very brief summary of 

the study itself, and further summarization will not  be 

attempted here.  Mr. Conradus' testimony is included in 

the written presentation and his full report, "An Economic 

and Social Impact Study of Oil Related Activities in the 

Gulf of Alaska,"  is attached as Conradus Exhibit I. 
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PANEL E 

ENVIRONMENTAL EFFECTS 

Joe Tyson 

Gulf Universities Research Consortium 
Senior Scientist 

Report on Gulf Universities 

Ecology Investigation 
Research Consortium Offshore 

Mr. Tyson is a Senior Scientist for  the Gulf 
Universities Research Consortium (GURC), Houston, Texas. 

He reported on the results of  the GURC Offshore Ecology 

Investigation ( O E I ) ,  a study conducted to  answer the ques- 

tion "What is the measurable impact of drilling for oil and 

later producing it on the estuarine and marine environ- 

ment of the Louisiana Outer Continental Shelf?" While 

noting that  there are significant differences between the 

environment of the  Gulf  of Alaska and that of the Gulf of 

Mexico, Mr. Tyson stated that  the OEI must be given seri- 
ous consideration whenever offshore leasing is  proposed. 

This, he said, is because the OEI is by all  odds the most 

thorough and comprehensive study of  the environmental 

effects of  offshore drilling and production ever under- 

taken. 

The salient results of the study may be summar- 

ized as follows: 
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(1) The results question the universal neces- 

sity for conducting a "before the fact" baseline 

study to subsequently determine the environmental 

impact of this  type  of man's activity. 

(2) Natural phenomena such as seasonality, 

floods, upwellings, and turbid layers have  much 

greater impact on the ecosystem than  do petroleum 

drilling and production operations. 

(3) Concentrations  of  all compounds of OEI 

interest which are in  any way related to drilling or 

production are sufficiently low to present no known 

persistent biological hazards. 

(4) Every indication of good ecological health 

is  present. 

(5) The area has not undergone significant eco- 

logical change as a result of petroleum drilling and 

production since 1952. 

A pamphlet setting forth and summarizing certain 

results of the study is attached as Tyson Exhibit I. 
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William F. Gusey 
Shell  Oil  Company 

Effects  on  Fish  and 
Wildlife  Resources 

Mr. Gusey  is a Senior  Staff  Wildlife  Specialist 
in  the  Environmental  Affairs  organization  of  Shell  Oil 

Company,  and  appeared at the  hearing  as  the  Coordinator 

of  the  Environment  and  Biology  Standing  Committee  of  the 

GOAOC.  He  submitted  for  the  record a detailed  statement 

entitled  "Fish,  Wildlife  and  Petroleum  Production - the 
Gulf  of  Alaska".  Also  submitted  were  Appendices 1 - 5, to 
that  document,  describing  the  fish  and  wildlife  resources 

of  the  Gulf  of  Alaska;  and  Appendices 6 - 8 ,  supplementary 

fish  and  wildlife  data  discussing  existing  petroleum  industry 

experience  and  the  resources  in  the  Gulf  of  Mexico,  Santa 

Barbara  Channel,  and  in  the  Cook  Inlet. Mr. Gusey's  testi- 
mony,  including  his  written  presentation,  briefly  summar- 

ized  the  salient  findings  of  these  lenghty  documents  and 

further  summarization  will  not  be  attempted.  The  documents 

are  attached as Gusey  Exhibits I - IV. 
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PANEL F 

OIL  AND  THE  MARINE  ENVIRONMENT 

Dr. Clayton  McAuliffe 
Chevron  Oil  Field  Research  Company 

Movement  and  degradation 
of  oil  spills 

Dr.  McAuliffe  is a Senior  Research  Associate 

with  Chevron  Oil  Field  Research  Company,  La  Habra,  Cali- 

fornia.  For  the  past  five  years  he  has  devoted  his  time 

almost  exclusively  to a study  of  petroleum  in  the  marine 

environment.  His  testimony  focused  on  what  happened  to 

crude  oil  during a major  oil  spill  as  revealed by studies 

during  and  following  that  spill.  He  related  these  events 

to  the  Northern  Gulf  of  Alaska  to  predict  what  would 

happen  to  the  oil  if a major  spill  should  occur  in  the 

Gulf  of  Alaska. 

In  reporting  on  the  Main  Pass  Block 41 spill, 

Dr.  McAuliffe  noted  that  during a three  week  period  in 

1970,  an  estimated 65,000 barrels  of  crude  oil  were  dis- 

charged  from a platform 11 miles  East  of  the  Mississippi 

River  Delta.  As a safety  precaution, 2,000 barrels  of 
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chemical  dispersants  were  sprayed  on  the  platform  and 

on  the  surrounding  water  surface. It is  estimated  that 

between 25-30 per  cent  of  the  oil  evaporated  during  the 

first  24  hours,  10-20  per  cent  was  recovered  from  the 

water  surface,  less  than 1% dissolved,  and  less  than 

1% of  the  oil  was  identified  in  sediments  within a 5 

mile  radius  of  the  platform.  The  remaining  oil  emulsified 

and  dispersed  to  undetectable  levels,  biodegraded, or 

photooxidized. 

Spilled  oil,  identified  in  bottom  sediments  by 

gas  chromotography,  showed  rapid  weathering  after  one  week 

to  one  month,  and  at  the  end  of  one  year  was  reduced  to a 

few  per  cent  of  the  amount  after  the  spill.  There  was  no 

correlation  of  number  of  species,  number  of  individuals  or 

other  biological  parameters  with  the  hydrocarbon  content 

of  the  sediments  for  samples  from  within a 10 mile  radius 

of  the  platform.  This  lack  of  correlation  suggests  lack 

of  significant  effect  of  oil  on  benthic  organisms. A re- 

print  of a paper  summarizing  the  investigation  is  attached 

to  Dr.  McAuliffe's  testimony. 

After  noting  the  difficulties  inherent  in  extra- 

polating  the  results  of a study  from  one  region  to  another, 
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effects of  oil pollution following the Santa Barbara 

spill. 

Dr. Straughan stated that experience in the 

Santa Barbara area should provide some insight in the 

effects of  oil spillage in the  Gulf  of Alaska. While 

the area is colder than in the Santa Barbara Channel, 

many  of the same species range  through and beyond both 

areas. 

In commenting on the results  of the Santa 

Barbara study, she observed that  on balance, biological 

damage was  much less than predicted imediately after the 

spill and, at the conclusion of the study, the area was 

recovering. In a subsequent ecological survey of rocky 

shores and sandy beaches in 1974, Dr. Straughan was unable 

to demonstrate disruption in the distribution and abund- 

ance of intertidal  species  due  to  the  Santa Barbara oil 

spill. Her conclusions were  that any disruptions had 

been of a temporary nature. 
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E. W. Mertens 
Chevron  Research  Company 

Effects  of  oil  in  the 
marine  environment 

Mr.  Mertens  is a chemist  for  the  Chevron  Research 

Company,  and  currently  serves  as  Chairman  of  the  American 

Petroleum  Institute  Committee  on  the  Fate  and  Effects  of 

Oil  in  the  Marine  Environment. 

Mr. Mertens  reported  on  the  comprehensive  research 

program  initiated  by  the  API  on  the  fate  and  biological 

effects  of  oil  spills.  He  noted  that  perhaps  the  most 

serious  problem  concerning  the  potential  effects  of  oil 

on  marine  life  is  whether  oil,  once  taken  up  by a marine 

organism,  would be permanently  retained  by  that  organism, 

and,  if s o ,  whether  the  oil  would  become  concentrated  as 

it  moves  up  the  food  chain. If this  were  true,  in  time 

the  oil  would  reach  some  member  of  the  food  chain  that 

is  used  by  the  human  race  as a part  of  its  diet.  Thus, 

it  might  constitute a threat  to  human  health.  Mr.  Mertens' 

testimony  showed  that  such  concerns  have  no  valid  scien- 

tific  basis,  because  extensive  research  shows  that  oil 

does  not  permanently  enter  the  food  chain. 
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Next, Mr. Mertens noted that it is widely believed 

by the  public  that whenever an  oil  spill of  any reasonably 

large magnitude occurs, the aftermath is  a major devasta- 

tion of marine life. Moreover, the public is conditioned 

to believe that  this devastation will persist for an exten- 

ded period of time. 

Citing the  results of studies, he stated that 

for a spill to cause significant environmental damage, 

three  conditions must exist simultaneously. These con- 

ditions are: 

(1) The  oil must be spilled into a confined 

body of  water,  such as a small bay. 

(2) The  oil should be refined oil, such as 

No. 2 fuel oil. 

(3) Storms  or heavy surf must cause the 

spilled oil  to be churned into the bottom  sediments. 

In contrast, offshore platforms are almost without exception 

located in unconfined areas and in reasonably deep waters. 

Second, a platform produces crude oil, which  is substantially 
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less  toxic  than  most  refined  oils.  Finally,  in  deep  waters 

such  as  those  in  the  proposed  sale  area,  storms  and  heavy 

surf  rarely,  if  ever,  are  able  to  churn  oil  into  the  sedi- 

ments.  Thus,  the  absence  of  all  three  factors  minimizes 

the  risk  to  the  marine  ecosystem. 

Dr.  A. H. Lasday 
Texaco Inc. 

Comments  on  Draft  EIS 

Dr.  Lasday  is a coordinator  in  Texaco's  Environ- 

mental  Protection  Department.  His  responsibilities  include 

advising  on  and  coordinating  the  company's  world  wide  acti- 

vities  in  prevention  and  control  of  water  pollution,  includ- 

ing  oil  spills.  Dr.  Lasday's  testimony  contains  detailed 

comments  on  the  Draft  Environmental  Statement  and  will  not 

be  summarized  at  this  point. 

Jesse P. Johnson 
Atlantic  Richfield  Company 

Oil  spill  prevention, 
containment  and  cleanup 

Mr. Johnson,  the  Manager  of  Atlantic  Richfield 
Company's  South  Alaska  District,  is  responsible  for  company 

-32,- 



operations  in  South  Alaska,  including  any  which  may  occur 

in  the  Gulf of Alaska.  His  testimony  related  to  procedures 

for  oil  spill  containment  and  cleanup  in  the  Gulf  of  Alaska. 

He  announced  that,  as a result  of  the  efforts  by  the  GOAOC, 

twenty-four  companies  have  committed  to  join  the  newly 

formed  Gulf  of  Alaska  Clean-up  Cooperative.  He  stated  that 

company  participants  in  this  new  co-op  met  on  August 0 ,  1975 

and  transacted  business,  including  the  appointment  of 

several  committees.  These  committees  will  plan  for  the 

equipment  and  procedures  necessary  to  clean  up  oil  spills 

in  the  Gulf  of  Alaska.  He  also  reviewed  work  already 

accomplished  by  the  GOAOC  designed  to  provide  special 

versions  of  skimming  equipment  for  use  in  the  Gulf  of 

Alaska.  Model  testing  of a suitable  self-propelled 

skimming  vessel  has  been  contracted  for  by  the  GOAOC. 

The Cooperative  will  take  over  this  program,  and  is 

expected  to  commit  for  engineering  design  and  drawings, 

and  then  for  construction  of  the  ocean  open  skimming 

vessel.  When  built,  this  skimmer  would  be  the  largest 

such  vessel  in  operation  in  OCS  waters. 

He  closed by stating  that  all  precautions  will 

be  taken  to  prevent  oil  spills.  In  the  event a spill 
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does  occur,  contingency  plans  and a cooperative  will  be 

in  effect  to  respond  promptly  and  thoroughly. 

CONCLUSION 

The  testimony  of  the  GOAOC  at  this  hearing  has 

demonstrated  beyond  question  that  the  oil  industry  has 

sufficient  knowledge  to  operate  in  the  Gulf  of  Alaska 

without  causing  significant  environmental  harm.  The 

GOAOC  witnesses - each a recognized  expert  in  his  or  her 
field - have  convincingly  refuted  arguments  that  the  Gulf 
of  Alaska  environment is too  hostile  for  oil  and  gas 

development.  To  the  exact  contrary,  this  presentation 

has shown that  never  has  industry  been  better  prepared 

or  equipped  to  commence  operations  in a frontier  area 

than  it  is  for  the  Gulf  of  Alaska. 
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GOAOC COMMENTS ON DRAFT EIS 

1 

Pages 7 ,  8 ,  9 :  Resource  Supply  and  Production  Assumptions 

The D r a f t  E I S  estimates t h a t  6 3 5 , 0 0 0  acres i n   t h e  

area p roposed   fo r   l ea s ing  w i l l  be   p roduct ive .   Al though  the  

estimate of t o t a l   r e s e r v e s  i s  thought  t o  be a c c u r a t e  or  even 

c o n s e r v a t i v e ,  a t  least  one member company o f   t he  GOAOC b e l i e v e s  

t h i s  estimate of p roduc t ive   ac reage  t o  be   too  large. 

Pages 41-44 :  

The  damage caused by t h e  1 9 6 4  A laska  Earthquake 

i s  well documented i n   t h e   D r a f t  E I S .  However, t h e  GOAOC 

sugges t s   t ha t   men t ion   be  made o f   t h e   f a c t   t h a t  Cook I n l e t  

p r o d u c t i o n   a n d   g a t h e r i n g   f a c i l i t i e s  as well as d r i l l i n g  ex- 

p l o r a t o r y  wells ( a l l  onshore )   w i ths tood   t h i s   ea r thquake   w i th  

minor   damage  and  with  no  detr imental   effect  t o  the   env i ron -  

ment.  The  Beluga  River Gas F i e l d ,   t h e   K e n a i  Gas F i e l d ,   a n d  

t h e  Swanson River O i l  F i e l d  were a l l  on  product ion or under 

development a t  t h a t  time. Such a comment could be inc luded  

on  pages 4 1 - 4 4 ,  o r   i n   t h e   s e c t i o n  of t h e  E I S  d e a l i n g   w i t h  

p r o b a b i l i t y   o f  o i l  s p i l l s   d u e   t o   n a t u r a l  phenomena (pages 

3 6 3  e t  seq.) 



states tha t   magn i tude  i s  o n l y   o n e   p a r t   o f   t h e  two par t   p roblem 

o f   d e r i v i n g   i n t e n s i t y .  On pages 7 through 1 0  o f   h i s   t e s t i m o n y ,  

h e   p o i n t s   o u t   t h a t ,   u s i n g   a l l   o f   t h e   h i s t o r i c   i n f o r m a t i o n  

a v a i l a b l e   a n d   t r e a t i n g   e a c h   e a r t h q u a k e  as a p o i n t   s o u r c e , .  

h a r d   r o c k   v e l o c i t y   c o n t o u r s   f o r   a n   a r b i t r a r y   r e t u r n   p e r i o d  

of 1 0 0  years   have   been   cons t ruc ted   for   the   Gul f   o f   Alaska .  

A map s e t t i n g   f o r t h   t h e s e   c o n t o u r s  i s  a t t a c h e d  t o  h i s   p r e -  

s e n t a t i o n .  

I n   c o n n e c t i o n   w i t h   t h e   d i s c u s s i o n  of p r o b a b i l i t y  

of s p i l l s   d u e   t o   n a t u r a l  phenomena  found  on  pages  361-366 

o f   t h e  E I S ,  it is  s u g g e s t e d   t h a t  comments of D r .  Kenneth 

Blenkarn  (Testimony  page 10) be cons idered .  Here, D r .  Blenkarn 

notes  t h a t   e x t e n s i v e   d r i l l i n g   a n d   p r o d u c i n g   o p e r a t i o n s   h a v e  

been  conducted i n   s e i s m i c a l l y   a c t i v e   a r e a s   o f   S o u t h e r n  C a l i -  

fo rn ia .   Whi le  a f e w  wells have   su f f e red   ca s ing  damage by 

f a u l t  movement, such damage has   no t   occas ioned   r e l ease   o f  

well  f l u i d s  t o  pose a p o l l u t i o n   t h r e a t .  

Page 51: 

I t  s h o u l d   b e   n o t e d   t h a t   i f   o n s h o r e  f a c i l i t i e s ,  

such as tank   fa rms ,  are bu i l t   h igh   enough  o r  i f   t h e y   a r e  

surrounded by d i k e s  of s u f f i c i e n t   h e i g h t ,   t h e y  w i l l  n o t  

be damaged. Moreover, i n   connec t ion   w i th   pa rag raph  3 ,  it 

shou ld   be   no ted   t ha t  some major  earthquakes  which  have 
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ocurred in Southcentral  Alaska  did  not  produce  a  tsunami. 

Page 71, First complete  paragraph,  last  sentence: 

Some  direct  current  measurements (by current  mecers) 

were  made in the  Gulf of Alaska  in  1974. These  measurements 

are  described  on  page 6 of the  testimony of Paul L.  Horrer. 

Pages  341-343,  417-418:  Effects  of  Drilling  Muds on Marine 
Organisms 

The testimony  of  Dr.  Albert H. Lasday  (pages 8-10) 

addresses  some of the concerns  set  forth  in  the EIS, and cites 

a  number of studies  concerning  the  impact  of  drilling  muds  on 

organisms.  Dr.  Lasday concludes  that  rapid  dilution by  sea- 

water  renders  components  of  drilling  muds  non-toxic  almost 

instantaneously. 

Pages  342-5, 424: Effects of  Produced  Water  Discharges 

Pages 10-11 of  the  testimony of Dr. Albert H. 

Lasday  contains some additional  references on the  question 

of  effects  of  produced  water  discharges. 

Page 345, First paragraph: 

On  page  345  of  the EIS, the  authors  note  that  in  the 

worst case, some 1,400  barrels  of  oil  per  year  could  be  intro- 
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duced  with  discharged  formation  water.  Additional  perspective 

on this  point might be  gained by  noting that some 40 to 4 5  

million  barrels  of  petroleum  are  introduced  into  the  marine 

environment  each  year  through  many  sources,  and  that  offsh'ore 

oil  exploration  and  production  contributes  only  slightly 

more  than 1% of the  total.  ("Petroleum  in  the  Marine  Environ- 

ment" - National  Academy of Sciences,  Washington, D.C., 1975). 

Page 346, Last  sentence: 

The  EIS  notes  that  "an  estimated 200 miles of pipe- 

line will be buried,  resulting in the  resuspension of . 6  to 

1 . 6  million  cubic  yards of  sediment." To obtain  additional 

perspective,  it  might  be  noted  that  this  amount  of  sediment 

is small in comparison to the discharge  of  sediment  by  rivers 

and  resuspension  of  bottom  sediments by wave  action.  An 

average of 200,000 tons  of  sediment  per  day  enters  the Cook 

Inlet, and the  Mississippi  River  discharges  an  average of 

over 1 million  tons  of  sediment  per  day. The sediment  dis- 

charge  from  streams  into  the  Northern  Gulf  of  Alaska  is  like- 

wise  large. 

Pages 3 5 6 - 3 5 7 :  

In its discussion  of  natural  seeps in the Gulf  of 



A l a s k a ,   t h e  BLM s h o u l d   c o n s i d e r   t h e   p u b l i c a t i o n s   o f  R.  D. 

Wilson, e t  a l . ,  of Esso Research, who have made e s t i m a t e s  of 

seepage  into  the  marine  environment .   These  authors   rank  the 

Gulf of Alaska as having   h igh   seepage   po ten t ia l   and   capable  

of  seepage rates as h i g h   a s  4 , 5 0 0  barrels a day.  (Wilson, 

R. D.;  Monaghan, P.H.; O s a n i k ,  A . ;  Price, L.C.;  and  Rogers, 

M.A., 1973.  "Estimate of  Annual  Input  of Petroleum t o   t h e  

Marine Environment  from  Natural   Seepage."  Transactions of 

23rd  Annual  Convention,  Gulf Coast Assoc ia t ion  of Geologica l  

S o c i e t i e s .  ) 

Page  392, Last  sen tence :  

The EIS n o t e s   t h a t   " c h r o n i c   o i l   p o l l u t i o n   s o u r c e s  

nea r  major salmon  spawning streams o r  wi th in   sa lmon  migra t ion  

pa ths   cou ld   e l imina te   ce r t a in   s a lmon   runs . "   The   au tho r s  may 

wish t o  note i n  t h e   F i n a l  C I S  t ha t   s a lmon   con t inue  t o  m i g r a t e  

through  San  Francisco Bay and  up  the  Sacramento  River   despi te  

t h e   f a c t   t h a t  7 o i l  re f iner ies  are l o c a t e d  on t h e  Bay a n d   t h a t  

apprec i ab le   quan t i t i e s   o f   hydroca rbons  are d ischarged  i n t o  t h e  

Bay, p r i n c i p a l l y  from municipal   sources .   This   amounts  t o  

approximately 30 tons  per   day .   Moreover ,   pe t ro leum  genera t ions  

ex i s t ,  and o i l  s p i l l s  h a v e   o c c u r r e d   i n   t h e  Cook I n l e t .  Salmon 

con t inue  t o  m i g r a t e   t h e r e .  
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Pages  395-404:  Chronic  Exposure of Marine  Life  to  Spilled Oil 

While  considerable  speculation on this  topic  has 

appeared  both  in  the  technical  and  the  popular  literature, 

many  comprehensive  studies  have  been  conducted  or  are  in  pro- 

gress  which  show  that  such  exposure  is  not  harmful.  Of  parti- 

cular  interest  is  the  work  done by Gulf  Universities  Research 

Consortium,  as well as  the  Battelle  Northwest  Laboratories 

study  of Lake  Maracaibo in Venezeula.  Other  literature  re- 

ferences on this  subject  are to be found  on  pages  4-6 of the 

testimony  of  Dr.  Albert El. Lasday. 

Page 395, Third  paragraph: 

In preparing  the Final EIS, the  authors  may  wish 

to  note  that  several  studies  show  that  organisms do not  mag- 

nify  hydrocarbons  through  the  food  web.  (See  authorities 

cited in the  testimony of Edward W. Mertens,  pages 1-15). 

Moreover,  a numer of  investigators  have  shown  depuration of 

hydrocarbons  by  many  species  of  organisms.  (See  testimony of 

E. W. Mertens). 

Pages 422-431:  Effect of Spilled  Oil  on  Phytoplankton 

The Draft  EIS  discussed  the  effects of oil on 
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p h y t o p l a n k t o n   i n   s e v e r a l   p l a c e s ,   a n d   p r i n c i p a l l y   o n   p a g e s  

422-431. I t  is  a r g u e d   t h a t   b o t h   a c u t e   a n d   c h r o n i c   e f f e c t s  

of o i l  would  be  harmful t o  the   phy top lank ton   popu la t ion ,   t ha t  

the   phytoplankton  are the   u l t ima te   bas i s   o f   t he   mar ine   foo t l  

c h a i n ,   a n d   t h u s   t h a t   a n y   d i s r u p t i o n  o r  ha rmfu l   e f f ec t s   on  

them  would s e q u e n t i a l l y   a n d   a d v e r s e l y   i n v o l v e   h i g h e r   t r o p h i c  

l e v e l s .  

I n   c o n n e c t i o n   w i t h   t h e   p r e p a r a t i o n   o f   t h e   F i n a l  E I S ,  

t h e   a u t h o r s  may w i s h   t o   i n c l u d e  some a d d i t i o n a 1 , a n d  new i n f o r -  

m a t i o n   r e g a r d i n g   t h e   e f f e c t s   o f  o i l  on phytoplankton.  The 

c o n c l u s i o n   o f   t h e s e   s t u d i e s  is t h a t   i n s o f a r  as phytoplankton 

are conce rned ,   any   adve r se   e f f ec t s   o f   c rude  o i l  is temporary 

and   phy top lank ton   r egene ra t e   qu ick ly   a f t e r  a s p i l l .  A l i s t -  

i n g   o f   t h e   p r i n c i p l e   s t u d i e s   a d d r e s s i n g   t h i s   q u e s t i o n  is 

found on page 3 of   the   t es t imony  of  D r .  A l b e r t  H. Lasday. 

Pages 491-597: Impact on   t he   Soc ia l   and  Economic  Environment 

I n   c o n n e c t i o n   w i t h   t h e   p r e p a r a t i o n   o f   t h i s   s e c t i o n  

o f   t h e   F i n a l  E I S ,  it is  s u g g e s t e d   t h a t   t h e  BLM r ev iew  the  

r e p o r t  "An Economic  and Social   Impact   Study  of  O i l  Re la ted  

A c t i v i t i e s   i n   t h e   G u l f  of Alaska"  prepared by Mathematical 

Sciences  Northwest,  I n c . ,  u n d e r   t h e   d i r e c t i o n   o f  Mr. Guenter 

Conradus.  The s a l i e n t  r e s u l t s  o f   t h a t   s t u d y   a n d  a b r i e f  

d e s c r i p t o n  of the  methodology is found   i n   t he   t e s t imony   o f  
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Mr. Conradus . 

Pages 740-745: Alternative  of  Delaying Sale Until New Equip- 
ment  is  Available  to  Provide  Increased  Environ- 
mental  protection 

It is  suggested  that  the  Final  EIS  take  note  of  the 

developments  announced  by  Jesse P. Johnson  at  the  recent  hear- 

ing.  Mr. Johnson  announced  that,  as  a  result  of  the  efforts 

by the GOAOC, 24 companies  have  committed  to  join  the  newly 

formed  Gulf of Alaska  Cleanup  Cooperative.  He  stated  that 

company  participants in this  new  Co-op  met on August 8, 1975 

and  transacted  business,  including  the  appointment  of  several 

committees.  These  committees  will  plan  for  the  equipment  and 

procedures  necessary  to  clean-up oil spills  in  the  Gulf  of 

Alaska. He also  reviewed  work  already  accomplished by  the 

GOAOC  designed  to  provide  special  versions of skimming  equip- 

ment  for use in  the  Gulf  of  Alaska.  Model  testing  of  a  suit- 

able  self-propelled  skimming  vessel  has  been  contracted  for 

by the  GOAOC. The cooperative  will  take  over  this  program 

and is expected to commit  for  engineering  design  and  drawings, 

and  ultimately  for  construction of this  vessel. 

Pages 740-752: 

In connection  with  the  discussion of all alternatives 
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related to delaying  the  proposed  sale,  it  is.suggested  that 

reference be made  to  the  testimony of Sherman H .  Clark.  Mr. 

Clark  states : 

“There  are  substantial  net  economic 

benefits  to  the  development .of OCS 

production.  Any delay, even  for  a 

few years, can not be  made up latex 

and will reduce  those  benefits  in 

constant  present  dollars  as well as 

incurring  greater  risk of inadequate 

energy  supplies  over  a  longer  period 

of  time.  There  is  a  high  degree of 

risk  involved  and  the  potential 

consequences  are  even  lower  economic 

growth  and  higher  unemployment  than 

has  been  incorporated  in  (the  Clark) 

study.  In  evaluating  the  consequences, 

rather  than  isolating  the  analysis  to 

one  source  such  as  the  Gulf  of  Alaska, 

all challenged  new  sources  should  be 

combined  together;  the  reduced  domestic 

supply  of 2 to 7 million  barrels  per  day 

equivalent in 1985 and 5 to 12 million 
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barrels  equivalent  in 1990 entails,  high 

risks  amounting to $100 - $300 billion 
(1975 dollars)  per  year  reduced GNP 

rising to $250 - $600 billion  per  year 

by 1990; the  related  unemployment  is in 

the  millions of people at the  extreme 

in  excess of 20 million." 
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DEPARTMENT  OF  THE  INTERIOR - BUREAU OF LAND  MANAGEMENT - 
HEARING  ON PROPOSED  LEASING 

NORTHERN GULF  OF  ALASKA 

AUGUST 12-13, 1975 - ANCHORAGE,  ALASKA 

STATEM€NT O F  WILLIAM M. MEYERS 

I AM  WILLIAM H. M€YERS  OF  THE LAW  FIRM OF 

LISKOW 6 LEWIS OF NEW  ORLEANS,  LOUISIANA. I AM APP€AR- 

ING  HERE  TOQAY AS  ATTORNEY FOR TH€  GULF OF ALASKA 

OPERATORS  COHWITTEE.  AS  WILL  BE  EXPLAINED LATER, THE 

GULF  OF  ALASKA  OPERATORS  COMMITTEE IS COMPRISED  OF  28-- 

MEMBER  COMPANIES. 

THE COWITTEE HAS R~QUESTED AND OBTAINED 

PERMISSION  TO  MAKE A MULTI-WITNESS  PRESENTATION.  THIS 

WAS  DONE  FOR  TWO REASONS. FIRST, WE  BELIEVE  THAT A 

COORDINATED  PRESENTATION OF THIS  TYPE  ON  BEHALF OF THE 

OFFSHORE  INDUSTRY  WILL  BETTER  COVER  THE  PERTINENT  ISSUES 

INVOLVED IN THIS  H€ARING  THAN  WOULD A SERIES OF SEPARATE 

STATEMENTS  FROM  THE  MEMBER  COMPANIES  WHICH  WOULD BE 

LARGELY  REPETITIVE. SECOND, WE  BELIEVE  THAT  CONSIDERABLE 

TIME  WILL BE SAVED IN MAKING  THIS  INDUSTRY  PRESENTATION 

SINCE A GREAT  MAJORITY OF THE  MEMBERS OF THE  GULF OF 



ALASKA  OPERATORS  COMMITTEE  WILL  NOW  CONTENT  THEMSELVES 

WITH  FILIN6  WRITTEN  STATWnENTS. 

* OUR  WITNeSSES  WILL  COV€R  THE  MANY  IMPORTANT 

ISSUES  RELATING  TO  THE  EXPLORATION AMQ DEVELOPMfNT OF 

THE  PETROLEW  POTENTIAL O F  THE  GULF OF ALASKA. WE 

WILL  DISCUSS  THE NEED FOR  THE  OIL  AND  GAS  RESOURCES OF 

THE GULF, THE  PHYSICAL OCEAblOCRAQHY, THE GEOLOGY, THE 

TE8HMLOGY,  THE  SQCIO-ECOWid IMPACTS, AND  THE  ENVIROM- .. 

- MENTAL EFFECTS. CERTAINLY, IN EVALUATING THIS TESTIMQNY 

ST IS NECESSARY.TO  EXNINE  THE  PARTICULAR  BACKGROUNQ 
- 

AND QUALIFICATIONS  OF  EACH  WITNESS.  WE  SUBMIT  THAT  EACH 

OF  OUR  WITNESSES IS AN  ESTABLISHED  EXPERT IN HIS FIELD-. 
- EACH IS WELL-EQUIPPED BY EDUCATION, TRAINING-AND EXPERIENCE 

TO ADDRESS  THE  SUBJECT  WHICH  HE  HAS  BEEN  ASSIGNER IN A 

RESPONSIBLE  ANU  OBJECTIVE MANNER. . ~~. 

OUR  WITN€SSE%  WILL BE PRESENTED IN SEVERAL 

PANELS.  THE  FIRST  PANEL  CONSISTS OF DR. HOWARD A, SLACK, 

VICE  PRESIDENT,  ATLANTIC  RICHFIELD  COMPANY  AND  CHAIRMAN 
. .. . ,- 

. .  

OF THE GULF OF ALASKA 'OPERATORS COMMITTEE, AND MR. JOHN 

A. SILCOX, VICE  PRESIDENT  AND  GENERAL  MANAGER,  EXPLORATION 

-2 - 



. DEPARTMENT,  WESTERN OPERATIONS, INC., STANDARD  OIL 

COMPANY OF CALIFORNIA. 

I NOW  PRESENT DR. SLACK  WHO  WILL  DISCUSS  THE 

PURPOSES  OF  THE  GULF OF ALASKA  OPERATORS  COMMITTEE  AND 

THE VARIOUS ENVIRONMENTAL  STUDIES  WHICH  HAVE BEEN' CON- 

DUCTED BY THE  COMMITTEE  AND  CERTAIN  OF  ITS  MEMBER 

COMPANIES. - 

OUR  NEXT WITNESS,,MR JOHN SILCOX, WILL  COMMENT 

ON  THE  REPORT  RENDERED BY THE  COUNCIL  ON  ENVIRONMENTAL 

~ QUALITY~  ENTITCED~ "OCS OIL  AND  GAS - AN  ENVIRONMENTAL 
~ ~. -. __.-. 

ASSESSMENT". 

MR. SHERMAN H. CLARK IS OUR NEXT  WITNESS  AND 

WILL  DISCUSS "THE NEED FOR PETROLEUM  SUPPLY  FROM  THE 

GULF OF ALASKA". 
~~ ~ 



I 

THE  NEXT  PANEL  WILL  DEAL  WITH  THE  PHYSICAL 
- 

OCEANOGRAPHY  AND  OCEAN  GEOLOGY  OF  THE  GULF OF ALASKA. 

THE  WITNESSES ARE: .- 

1. MR. PAUL HORRER wnosE SUBJECT IS THE 

PHYSICAL  MARINE  ENVIRONMENT OF TKE  GULF 

OF  ALASKA. 

2. MR. JOHN  MCKEEVER  WHO  WILL  DISCUSS SEAFLOOR 

SEDIMENTS AND CHARACTERISTICS, AND X N D U ~ T R Y  

SURVEY5 OF BOTTOM CONDITIONS. / 

~~~~~ ~ .~ ~~ ~ ~ ~ ~~ .~ ~~ 

3. MR.  H. J. FITZGEQRGE HMO WILL  TESTIFY  AS 

TO THE OIL AND  GAS  .POTENTIAL OF: THE  AREA 

UNDER  CONSIDERATIQM. 

4. DR. JOHN H. WIG6INS  WHO  WILL  DISCUSS  THE 

"PROBABILISTIC  RESPONSE OF O F F S H W  

PLATFORM5  TO  SEISMIC  EXCITATIONS IN THE 

GULF OF ALASKA". 

- - - - - - - - - - - -  
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THIS IS  A  CONTINUATION O F  THE  TESTIMONY ON BEHALF 

OF THE  GULF  OF  ALASKA  OPERATORS  COMMITTEE. 

OUR  NEXT  PANEL  WILL  COMMENT  ON  TECHNOLOGY  FOR  OCS 

DEVELOPMENT. THE  WITNESSES ARE: 

1. MR. L.  E. WILSON  WHO  WILL  SPEAK  ON 

EXPLORATORY  DRILLING  OPERATIONS,  WITH 

EMPHASIS ON THE  NORTH  SEA  EXPERIENCE. 

2. DR. KENNETH  BLENKARN  WHO  WILL  DISCUSS 
_ _ ~  ~~ 

~ ~ ~~. 

DEVELOPGNT AND PRODUCTION, PIPELINES, 

AND  DESIGN OF STRUCTURES  TO  WITHSTAND 

WAVE  AND  SEISMIC  FORCES. 

. .~ - . ~~ ~ 

.~~ ~ 
. ~ ~- ~~~ .- 

3. MR. A.  D. MOOKWEK WHOSE  SUBJECT IS 

TRANSPORTATION  AND  TERMINALS. 
~ ~-~ ~ 

~~~ 

.___ ~. 

THIS  CONCLUDES  THE  PRESENTATION OF THE GULF OF 
~~ - ~ ~ ~.  ALASKA OPERATORS COMMITTEE SCHEDULED FOR TODAY. 
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WEDNESDAY,  AUGUST 1 2 .   1 9 7 5  

T H I S  IS A CONTINUATION OF THE PRESENTATION OF 

THE  GULF OF ALASKA OPERATOR§  COEtWITTEE. 

OUR F I R S T  WITNESS TODAY WILL BE MR. GUENTER M. 

CONRADUS WHO WILL REPORT ON THE STUDY  MADE ON THE ECONOMIC 

AND SOCIAL  IMPACT OF O I L  RELATED A C T I V I T I E S   I N  THE GULF O F  

THE NEXT PAN€L OF WITNESSES-WILL  DISCUSS THE 
.. . .~ , .~ 

ENVIRONfl€NTATZ3TECTS~ OF OFFSHORE tiEVEL0PflENT'. 

~- 

2 .  MR. WILLIAM F. GUSEY WILL COMMENT  ON THE .~ 
- 

~~ 

IMPACT-OF THE  PROPOSED OFFSHORE LEASING 

ON F I S H  AND WILDLIFE. 

~~ ., 



OUR LAST  GROUP  OF  WITNESSES  WILL  DISCUSS  OIL ~._.. 

AND  THE  MARINE ENVIRONMENT. 
~. 

3 .  

~~ 

1. DR. CLAYTON D. MCAULIFFE  WILL  DISCUSS  THE 

FATE AND MOVEMENT OF OIL SPILLS. 

2. DR. DALE  STRAUGHN  WILL  COMMENT  ON  THE 

ENVIRONMENTAL  EFFECTS  OF O I L  SPILLS, 

4~. 

PARTICULARLY  RELATED TO THE  SANTA  BARBARA 

INCIDENT. ~~~ 

~. ~ 
-~ ~ -. . ~ ~. .- ~. ---- 

MR. E.  W. MERTENS  WILL  REPORT  ON  THE  RESEARCH 

PROGRAM  CONDUCTED L1Y THE  AMERICAN  PETROLEUM 

INSTITUTE'S COMMITTEE  ON  THE  FATE  AND  EFFECTS 

OF O I L  IN  THE  MARINE ENVIRONMENT. 

-~ ~~ ~~~. .- ~ ~ . .~~ . ~ ..~ 

DR. A. H. LASDAY  WILL  DISCUSS  CERTAIN 
~~~ ~ 



GULF 

5 .  

OF 

MR. JESSE P .  JOHNSON  WILL  DISCUSS 

SPILL  CONTINGENCY  PLANNING. 

THIS 

ALASKA 

THE  TESTIMONY 

COMMITTEE. 

ON 

OIL 

- 

BEHAtF OF THE 



tDWARD A ,  SLACK 
A T L W T I  C R I CHF I E O  COYlnltid'l 

Cl-lAIRj@AiJ, GULF OF ALASKA OPUIATORS'  COIWITrEE 

before the 

HEAR I lijG 

on 

PROPOSE3  OIL AID GAS LEASIEdG 

on the 

OUTER COIJTXNENTAL SHELF 

NORTHERN GULF OF ALASKA 

ANCHORAGE, ALASIU 

AUGUST U-U, 1975 



&OD PKIRNING, MY NAME IS WWARD A,  SLACti,  BY DUCATION, I AM A 

IN ENGINEERING  PHYSICS, I AM A PENBER OF  THE  SOCIETY  OF 

EXPLO~WTION  GEOPHYSICISTS,  THE AMERICAN ASSOCIATION  OF  PEROLEUM 

GEOLOGISTS, APKI A MEMBER OF M E  BOARD OF DIRECTORS  OF  THE AlASKA 

STATE W E R  OF COPPIERCE, I AM VICE  PRESIDENT AND RESIDENT  PkNAGER 

FOR A W I C  RICHFIELD CGWANY IN ALASKA, MY AREA OF  RESPONSIBILITY 

IS ALL MY COMPANY'S MPLORATION AND PROXJCTION ACTIVITIES  IN NKI 

A3JACEPJT TO  THE  STATE  OF ALASKA, INCLUDING  THE OUTER COrdTINUVTAL 

SHELF, THE LATTER REPRESENTS APPROXIMATELY 383 MILLION ACRES OR 

ABOUT 6-2/3 x OF THE  TOTAL  UNITED  STATES  CONTINENTAL  SHELF, 

1 AM APPEARING TODAY IN M E  CAPACITY  OF CHAIRMAN OF THE GULF OF 

ALASKA OPERATORS CM'PlIlTEEJ W O S E  PEPBERSI-IIP  CONSISTS OF 28 COMPANIES, 

TI-jESE CQYPKdIES  ARE: 

AMERICNd INDEPENDENT OIL  CO,,   INC. 
MqERICAid PETROFINA O I L  COYIAldY 
MDCO  PROXCTION COPPANY 

ASliLAbD  OIL, I I K ,  
B P  ALASKA INC, 
CiWNPLIN PETROLEUM CoI4PANY 
C I T I E S   S E R V I C E   O I L  COWANY 

ATLWTIC RICHFIEW cormw 



CLINTON O I L  COMPMJY 
CONTIllEPSTAL OIL COMPANY 
EXXON  CWIPAIW, UnS, A, 
GULF O I L  COYPANY,  UsSm 
WEWN 01 L CONPANY 
DEPCO, INC, 
FOBIL OIL CORPORATIOI't 
PJRPHY OIL CORPORATIN 
NATIONAL COOPERATIVE  REFINERY 
PANCAIWIAN PETROLEUM  COMPANY 
PENIEOI L COMPANY 
PHILLIPS PETROLEUM  CCMPANY 
PLACID OIL C@lPANY 
SHELL OIL COMPMIY 
SKULY OIL COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 

TENNECO OIL COMPAW 
SUN OIL c a w w  

TEXACO, I NC 
UNION OIL COMPANY  OF CALIFO3NIA 

ME GULF  OF  ALASKA  OPERATORS CONYITTEE WAS ORGANIZED I N  N9VU*IEER 

OF 1971 TO DEVELOP AN ASSESSMENT  OF  THE  IMPACT OF O I L  EXPLORATION 

AND DEVELOPIVIENT  ON  THE  ElNIROI@lEiiT OF M E  GULF  OF  ALASKA NIID TO 

PREPARE A D  COORDINATE  THE PRESENATION OF TESTIPKWW AT THE 

ENVIRON'IENTAL  HEARING FOR THAT  AREA, 

THE CWlMITTEE ACCOMPLISliES ITS TASK  THROUGIi  A  NUYBER OF WORKING 

SUBCOWlITTEESm  THESE  SUECOMMITTEES M E :  

ENERGY  DEMAND 
ENVIRONMENTAL AFD BIOLOGY 
GEOLOGY I4ND GEO?IIYSICS 
OIL SPILL PREVENTION 
DRILLING A M  PR03LICTION 

ADMINISTRATIO;.I AND CQVIUNICATIONS 
WRINE TERMINALS AND  TRAKSFORTATION 

PUBLIC, BUSIPESS ASD GOVERIWENT RELATIONS 
SPECIAL PROJECTS 



AM) EACH I S  EMPOWERED  TO DEAL WITH THOSE  PROBLEMS,  RESEARCH AND 

STUDY  RELATED  TO ITS  PARTICUM INTERESTS, A N L L  EXECUTIVE C W I T T E E  

MEETS MORE FREQUENTLY MAN THE ENTIRE C W I T T E E  TO  COORDINATE  THE 

EFFORTS OF THE  GROUP,  THE  OFFICERS,  THE EXECUTIVE CMITTEE,  AND  THE 

SUBCWITTEE CHAIRMEN  COMPRISE  THE  COORDINATING COWITTEE, 

THE OIL INDUSTRY  HAS  BEEN  INTERESTED I N  THE  GULF  OF  ALASKA OCS FOR MANY 

YEARS, BECAUSE  OF  THE BELIEF THAT THIS AREA  HOLDS  PROSPECTS FOR M J O R  

DISCOVERIES WICH CAN SIGNIFICANTLY AID OUR COUNTRY'S GOAL OF REASONABLE 

ENERGY SELF-SUFFICIENCY, I N  ANTICIPATION OF LEASING I N  THIS REGION,  THE 

INDUSTRY  LONG  AGO  COMMENCED  ONE OF THE  YOST EXTENSIVE PROGRAMS  OF 

ENVIRONMENTAL  STUDY  EVER AllEMPTED, LET'S TAKE A LOOK AT SOME  OF  THE 

MORE SIGNIFICANT  ACTIVITIES UNDERTAKEN  BY  THE  GULF OF ALASKA  OPERATORS 

C H I T T E E  RELATIVE TO THE  GULF  OF ALASKA, 

1, GROUP @FANOGRAPHIC SURVEY: THIS SURVEY, UNDERTAKEN IN 1365, 
WAS ORGANIZED SOME TWO FULL YEARS  PRIOR  TO  PASSAGE  OF  THE NATIONAL 

ENVIRONMENTAL POLICY ACT OF 1969, IT WAS DESIGNED TO ESTABLISH 

THE FULL RANGE  OF PHYSICAL ENVIRONMENTAL  CONDITIONS SO AS  TO 

ASCERTAIN THEIR EFFECT ON PETROLEUM  EXPLORATION,  PRODUCTION,  AND 

TRANSPORT, THIS RESPONSIBLE EFFORT RESULTED FROM THE STRONG 

DESIRE OF THE PARTICIPANTS TO DETERMINE WETHER OPERATIONS  COULD 

BE SAFELY AND ECONOMICALLY CONDUCTED IN THIS AREA, HISTORICAL DATA 

OF RECORD  WAS COMPILED AND AN IN-KEAN DATA  BUOY WAS ACTIVATED 

TO GATHER WAVE DATA, SESE DATA HAVE CONVINCED us THAT CONDITIONS 

I N  THE  GULF  OF  ALASKA  ARE NO  WORSE  THAN I N  OTHER  AREAS  OF  THE 

WORLD  WHERE PEmOLEUM  OPERATIONS  ARE  CURRENTLY BEING SAFELY 

CONDUCTED, WITH THIS KNOWLEDGE, INDUSTRY  HAS  PROCEEDED WITH 

FURTHER  ENVIRONMENTAL STUDIES AND WITH EXPLORATION  COMMITMENTS 

PREPARATORY  TO A SALE, 
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2, REVIEN OF THE CCEAI:EPW~-~Y NO R E r w d m . E  RESOURCES OF ME 

k x T H E R i d  GJLF OF L s I ? :  THIS WORK WAS DONE BY THE INSTITUTE OF 

MARINE SCIENCES IN I%?, EDITED BY DOXALD H,  ROSEWERG NdD NAS 

PARTIALLY  FUNDED BY THE G U L F  OF ALASKA  OPERATORS  CDWlITTEEn THIS 

STUDY  WAS AVAILABLE TO TIBSE WRITING  THE  DRAFT  ENVIRONqENTAL 

IMPACT STATUEN, 

3, FISH, WILDLIFE A I W  PETROLE~M PRODUCTION, THE GULF OF ALASKA: 
THIS COMPILATIOiN OF EIGHT  SEPARATE  REPORTS BY THE ENVIRONIENTAL 

AND BIOLOGY SU"COYW1TTEE  OF THE GULF OF ALASKA  OPERATORS CWIVIITEE 

COVERS BIRDS,  TERRESTRIAL  WILDLIFE, WRINE W N ~ L S J  n-iREATENED 

SPECIES AND THE FISHERY  RESOURCES  OF  THE  GULF OF ALASKA, 



5 

ADDITIONALLY, IT REVIEWS  THE  EFFECT  OF  OIL  ON  FISH  AND  WILDLIFE 

WITH  SPECIAL  CONSIDERATION  TO  RECENT  DATA  ON  COLD  WATER  EFFECTS, 

IT CONCLUDES  WITH A STUDY  CONDUCTED  BY  SHELL  OIL  ON  EXPLORATORY 

FISHING  DRAGS  FOR  DEMERSAL  FISH AND SHELLFISH, 

4, &E OIL ACTIVITY RELATED k I A L  AND ECONOMIC IMPACT  ON THE 
GUI F OF ALASKA CWNITIES: THIS STUDY WAS CONDUCTED BY~THE 

M4THEM4TICAL  SCIENCES  NORTHWEST,  INCt IN SEATTLE  UNDER  THE  DIRECTION 

OF  GUENTER  CONRADUS AND FINANCED  BY  THE  GULF OF ALASKA  OPERATORS, 

CmITTEE, 

5, 011 SPI -: INTERSEA  RESEARCH  CORPORATION  IS 

PERFORMING  CALCULATIONS  OF  TRAJECTORIES  ON  THE  OCEAN'S  SURFACE  FROM 

SEVERAL  LOCATIONS WHERE OIL AND GAS  OPERATIONS  MIGHT  BE  CONDUCTED, 

MR,  CLAYTON  MCAULIFFE  OF  CHEVRON  OIL  FIELD  RESEARCH  CCNPANY, USING 

PREVIOUS.RESULTS, HAS MADE  ESTIMATES  OF  BIODEGRADATION,  DISPERSION, 

AND EVAPORATION  OF  POSSIBLE  ACCIDENTAL  OIL  RELEASES IN THE GULF  OF 

ALASKA, E~TH PROJECTS WERE INTIATED AND SUPPORTED BY THE GULF OF 

ALASKA  OPERATORS COWITTEE, 

6, SFISMIC RISK ANALYSIS: THIS STUDY WAS CONDUCTED BY THE 

J, H, WIGGINS  COMPANY  OF  CALIFORNIA AND REPRESENTS A PROBABILISTIC 

ANALYSIS  OF  THE  GULF  OF  ALASKA  SEISMIC  ENVIRONMENT, THE LIKLIHOOD 

OF  EARTHQUAKES  OF  VARYING  MAGNITUDES  OCCURRING  AT  ANY  SITE HAS BEEN 

ESTIMATED AND THE  RESPONSE AND PERFORMANCE  OF  OFFSHORE  STRUCTURES 

TO SEISMIC EVENTS EXAMINED, THIS WORK FORMS A BASIS FOR THE 
DEVELOPMENT  OF  SEISMIC  DESIGN  CRITERIA AND THE  ASSESSMENT  OF  THE 

FEASIBILITY AND RELIABILITY OF OFFSHORE STRUCTURES, 
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7 ,  O I L   S P I L L  ‘PREVENT108 IUD b i W N G E N C Y  PIAN: T ; ~ E  GULF OF ALASKA 

OPERATORS CWUITTEE HAS AN O I L   S P I L L   P R W c h T I O N  AND COiffIPGENCY PLAN 

WHICH WILL  BE  IN  EFFECT  PRIOR TO TrlE  FIRST EXPLORATORY DRILLING ON 
-. 

THE  OdTER COi’lTINEiiTAL SHELF  OIL  114 THE GULF OF ALASYA, 

It( ADDITION TO THESE PROGFWIS ALREADY MENTIOXED, THERE ARE rww 
OTHER STUDIES  THAT HAVE BEEN  ORGANIZED AID SUPPORTED BY SEVEFiAL 

OF THE CCXII\IITTEE’S I W B E R  CONIPANIES, SOPE OF THIS WORK IS ONGOING 

NOW AND SOYE IS IN M E  PLANNIIdG STAGES,  THESE  PROGW4S  INCLUDE: 

(1) A WAVE AND \EATHER FORECAST STUDY (1971-23721 
PWVAGU) BY EXXON AND COPWCTED BY OCEAl\IOGRAPi-1IC SERVICES. 

(2) AN OFFSHJRE  SOIL BORII!G PROGRWl (1973) 
W N A G D  BY SHELL AND COIDUCTW BY MPLORATIO?! SERVICES,  INC, 

’ A WAVE AtD WIND YEASUR5EifI’ PROGRAM (2974-1976) 
BEING ADMINISTEREC  BY MARATHON AND CONDUCTEJ BY INTERSEA  RESEARCH, 

(4) A WAVE HINDCAST B’AWATICN PROGRWI U975-1976) 
MAT IS USIKG THE YiNY PHYSICAL MEASUREMENTS COLLECTED FROM THE 

WAVE AID k!IND PlE4SURDlEhT PF70GRNI TO IMPROVE WAVE FORECASTING 

TECHNIQUES, M I S  PROGWV ALSO IS BEING  AWINISTERED BY 

WARAMON Aim CONDUCTED BY INTERSEA  RESEARCH, 

(5) A SUPERSTRUCTURE  ICING REVIEW (1975) 
AWlINISTERED BY PRRATHON, 



CONDUCTED BY BOLT, BERANEK AID N E W ”  

(7) A METEOROLOGICAL A ~ Q  OCEWRAPHIC FORECASTING PROGWI (1975-1976) 
THAT WILL BE ADMINISTERED BY I4WATWN NJD WILL  USE YdCH OF  THE 

PHYSICAL MEASUREPENT DATA COLLECTEI: IN THE GULF OF ALASKA. 

MOST OF T H I S  DATA HAS BEEN  I440E  AVAILJSLE  TO  THE BUREAU OF LAND 

kRIWGB4EIiT FOR ITS USE IN PREPARING  THE DRAFT EIWIROMIENTAL IMPACT 

STATBIEIJT, OTHER STATE  AID FEL’ERAL AGENCIES HAVE RECEIVED THIS 

INFOWNTION UPON REQUEST,  AS  NRt MEYERS HAS IIDICATED, SUBSEQUENT 

TESTIMONY BY REPRESENTATIVES  OF  TilE  GULF  OF ALASKA OPERATORS CQWIITTEE 

WILL CONTAIN FURTHER DETAILS OF SOIT OF  THESE  PROGRNlS, 

FRQY THE  ACTIVITIES WHICH I HAVE DESCRIBED, WE MUST CG?JCLUDE THAT 

F I E  ININSTRY HAS THOROUGtliY STUDIED  THE GULF OF A I A S K 4  ECOSYSTEM, 

NOTHING HAS BEEN FOUIC!  THROUGH THESE S P J D I E S   W I C H  PRECLUDES THE 

O I L  INDUSTRY FROM OPERATING IrJ THIS AREA w m  CONPLETE ENVIRONMENTAL 

SAFETY I 

THE GULF OF ALASKA OPERATORS COPTIITTEE  SLT3IITS TO YOU THAT NEVER HAS 

OUR IIDUSTRY ENTERED A NEW PREA SO WCLL INFORMED, BELL  EQUIPPED AND 

WELL TRAINED  AS WE ARE NOW FOR THE  PROPOSED EXPLORATION A t D  DEVELOPNELT 

OF  THE G U L F  OF AIASI(A, WE ARE PREPMD TO GO FOilWWJ), AM) WE IiAVE 

HIGH  HOPES  THAT OJR EFFORTS  WILL  RESULT IN SIGNIFICANT  DISCOVERIES 

OF PETROLEUM WHICH ARE SO BA?ILY NEEDED FOR THE ECONOMIC WELL-BEING 

AND SECURITY  OF OUR COUNTRY, 
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On t h e  Dra f t   Env i ronmen ta l   Impac t   S t a t emen t  
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I n  t h e   N o r t h e r n  Gu1€ of Alaska  

Anchorage ,   Alaska  - August 12,  1975  



My name is John  H .  S i l c o x .  I am a geologist and 

Vice P r e s i d e n t   a n d   G e n e r a l   M a n a g e r  of E x p l o r a t i o n   f o r   S t a n d a r d  

O i l  Company o f   C a l i f o r n i a ,   W e s t e r n   O p e r a t i o n s ,   I n c o r p o r a t e d .  

My company h a s   b e e n   a n  active o i l  o p e r a t o r   i n   A l a s k a  

s i n c e   t h e  l a te  1 9 5 0 ' s   a n d   d u r i n g  my career I have   been  

pleased t o   l i v e  and work  in   Anchorage for  s e v e r a l   y e a r s .  

A s  a resnl t ,  and   because  of my p r e s e n t   r e s p o n s i b i l i t i e s ,  

I am t h o r o u g h l y   f a m i l i a r   w i t h   t h e   h i s t o r y  and ongo ing  

d e v e l o p m e n t   o f   p e t r o l e u m   e x p l o r a t i o n   i n   A l a s k a   a n d  its 

o f f s h o r e  waters. 
~~~ 

My t e s t i m o n y   t o d a y  is on b e h a l f  of t h e   G u l f  of Alaska  

O p e r a t o r s  Committee, a 28-member g roup  of o i l  and  gas companies  

e n g a g e d   i n   e x p l o r a t i o n   a n d   e n v i r o n m e n t a l   s t u d i e s  of t h e   G u l f  

of Alaska. 

Later i n   t h i s   h e a r i n g ,   o t h e r s  w i l l  o f fe r  s t a t e m e n t s  

o n   v i r t u a l l y   e v e r y   a s p e c t  of e x p l o r a t i o n ,   d e v e l o p m e n t  and 

e n v i r o n m e n t a l   a s s e s s m e n t   o f   o f f s h o r e  areas. They will o u t l i n e  

t h e   e x t e n s i v e   e f f o r t s   t h e  o i l  i n d u s t r y  is t a k i n g  t o  min imize  

or e l i m i n a t e   e n t i r e l y  any p o t e n t i a l l y  adverse e n v i r o n m e n t a l  

L impact  as a r e s u l t  of o f f s h o r e   o p e r a t i o n s .  
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My own comments will be l i m  i t ed  t o  a document   en t  
11 OCS O i l  and  Gas---An E n v i r o n m e n t a l   A s s e s s m e n t . "   T h i s  is 

it l e d  

a 

r e p o r t  t o  t h e   P r e s i d e n t  by the   Counc i l   on   Env i ronmen ta l   Qua l i t : ,  

d a t e d   A p r i l  18, 1974. A t  t h i s  time, I would l i k e  t o  e n t e r  

i n t o   t h e   h e a r i n g  record a volume e n t i t l e d  " O i l  I n d u s t r y  

Comments  on t h e  CEQ R e p o r t .  I t  

T h i s   v o l u m e   c o n t a i n s   d e t a i l e d   r e f e r e n c e s  t o  V a r i o u s  

p a r t s   o f  t h e  CEQ R e p o r t ,  far  more e x t e n s i v e   t h a n  I can 

p o s s i b l y  cover i n  my brief comments. I u r g e   y o u r   c a r e f u l  

c o n s i d e r a t   i o n   o f   t h e s e   o b s e r v a t i o n s .  

F i r s t ,  le t  me s a y   t h e  o i l  i n d u s t r y   r e c o g n i z e s  t h a t  

t h e  CEQ---because of its p r e s i d e n t i a l   m a n d a t e - - - h a d   o n l y  a 

s h o r t  time t o  p r e p a r e  i ts r e p o r t   o n   w h a t  is a n   e x c e e d i n g l y  

c o m p l e x   a n d   c o n t r o v e r s i a l   s u b j e c t .  We a l s o  r e c o g n i z e   t h a t  

t h e   C o u n c i l   d i d   n o t   h a v e   t h e   b e n e f i t   o f  a t e c h n i c a l   s t a f f  

w i t h  t h e  s c i e n t i f i c   e x p e r t i s e  t o  p roduce  a d e f i n i t i v e   s t u d y .  

D e s p i t e   t h i s ,   t h e  CEQ R e p o r t   h a s  become t o  some __ t h e  

f i n a l   " a u t h o r i t y "   o n   e n v i r o n m e n t a l   i s s u e s  associated w i t h  

o i l  and gas o p e r a t i o n s  i n  t h e   G u l f   o f   A l a s k a .  I t  is 

e r r o n e o u s l y  regarded as a s c i e n t i f i c a l l y   c o m p l e t e   a n d  

o b j e c t i v e   a p p r a i s a l .  And it is o f t e n   c i t e d  as a r e f e r e n c e ,  -- 
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e s p e c i a l l y  by t h o s e   s e e k i n g  t o  d e l a y   l e a s i n g  of t h e   O u t e r  

C o n t i n e n t a l   S h e l f  f o r  o i l  and  gas e x p l o r a t i o n .   U n f o r t u n a t e l y ,  

it is n e i t h e r   c o m p l e t e   n o r   o b j e c t i v e .  

B e c a u s e   o f   t h i s ,  we b e l i e v e  i t  is i m p e r a t i v e  t o  o f f e r  

t h i s   c r i t i q u e   o n   t h e  CEQ Report and  some of its f i n d i n g s .  

And we a p p r e c i a t e   t h i s   o p p o r t u n i t y  t o  p r e s e n t   o u r   v i e w s  a t  

t h i s   h e a r i n g  . 

Our comments are n e c e s s a r i l y  c r i t i c a l  o f   t h e   r e p o r t ,  

i ts  l a c k  of s c o p e   i n   c e r t a i n   i n s t a n c e s  and t h e   f a l s e  

i m p r e s s i o n s  i t  can convey t o  t h e   u n i n f o r m e d  reader who is 

n o t  familiar w i t h   t e c h n i c a l  subjec ts .  But we b e l i e v e   o u r  

comments are c o n s t r u c t i v e   s u g g e s t i o n s  for improvement.  

We hope t h e y  w i l l  be c a r e f u l l y   c o n s i d e r e d  in t h e  s i n c e r e  

s p i r i t   i n   w h i c h   t h e y  are o f f e r e d .  

We r e s p e c t f u l l y   r e q u e s t   a n d  we t r u s t   t h a t   o u r  comments 

and our d o c u m e n t e d   p r e s e n t a t i o n  will r e c e i v e  f a i r  and 

o b j e c t i v e   c o n s i d e r a t i o n   i n   t h e   f i n a l   E n v i r o n m e n t a l  Impact 

S t a t e m e n t  on t h e  G u l f  of Alaska. 

The CEQ R e p o r t   d o e s   c o n t a i n  a number of c o n s t r u c t i v e  

recommendat ions   which   have   been   accepted   and   implemented- - -  

- a fact  n o t   w i d e l y  known, e s p e c i a l l y  among o i l  i n d u s t r y  cr i t ics .  
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B u t   t h o s e  of u s  w h o   h a v e   s p e n t   y e a r s   i n  o i l  deve lopmen t  

and e n v i r o n m e n t a l   a s s e s s m e n t   f i n d  we m u s t  s t r o n g l y  disagree 

w i t h  much of t h e  CEQ R e p o r t .  

s t ud ie s  r e p r e s e n t   t h e  most c o m p r e h e n s i v e   e n v i r o n m e n t a l  

a s s e s s m e n t  of t h e   p o s s i b l e  impact of o i l  and  gas o p e r a t i o n s  

e v e r   c o n d u c t e d   i n   a n y   n o n - p r o d u c i n g  area i n  t h e  world.  

T h i s   i n v o l v e d   y e a r s  of effort  a n d   t h e   t a l e n t s  of some 

of t h e  most knowledgeab le  experts  ever assembled. The s tud ie s  

were c o n d u c t e d   w i t h  great care and a t  great e x p e n s e .   P e t r o l e u m  

i n d u s t r y   w i t n e s s e s   a p p e a r e d   a n d  t e s t i f i ed  e x t e n s i v e l y  a t  t h e  

h e a r i n g s   c o n d u c t e d   b y   t h e   C o u n c i l .  

Yet t h e i r   t e s t i m o n y , ’ t h e   s u p p o r t i n g   d o c u m e n t a t i o n   a n d  

t h e  comments made b y   p e t r o l e u m   i n d u s t r y   w i t n e s s e s  were g i v e n  

l i t t l e  c o n s i d e r a t i o n .  In f a c t ,  t h i s  mass of material and  

e x p e r t  comment was v i r t u a l l y   i g n o r e d   i n   t h e   f i n a l  repor t .  

As a r e s u l t ,   t h e  CEQ Report f a l s e l y   i m p l i e s   t h a t  o i l  

and  gas d e v e l o p m e n t   i n   t h e   G u l f  of Alaska is a n   u n r e a s o n a b l y  

h i g h   e n v i r o m e n t a l   r i s k   o p e r a t i o n .  Yet i f  t h i s   f a c t u a l  da t a  

- h a d   b e e n   r e f l e c t e d   p r o p e r l y   i n   t h e   f i n a l  d r a f t ,  we b e l i e v e  

it would clearly d e m o n s t r a t e   t h e   s h o r t c o m i n g s  of t h e  CEQ 

R e p o r t   a n d   o f f s e t   t h i s  false i m p r e s s i o n .  



- 5 -  

One c o n c l u s i o n   i n  t h e  CEQ R e p o r t   w h i c h   g r e a t l y   c o n c e r n s  

t h e   p e t r o l e u m   i n d u s t r y  is t h e   a r b i t r a r y   r a n k i n g "   o f   t h e  17 

OCS areas i n  terms o f   e n v i r o n m e n t a l  r i s k ,  T h e   r e p o r t   p u r p o r t s  

t o  c lass i fy  t h e   G u l f  of Alaska  as a h i g h   e n v i r o n m e n t a l   r i s k   f o r  

I, 

1 ,   1 ,  

o i l  and  gas e x p l o r a t i o n .  

A p p a r e n t l y ,   t h i s   " r a n k i n g "  is based o n   t h r e e   g e n e r a l  

c o n c e r n s :   O c e a n o g r a p h i c   c o n d i t i o n s ,  seismic hazards a n d   t h e  

Gul f   o f  Alaska's geograph ic   l oca t ion - - - an  area of major 

ecological i n t e r e s t .  

I n  a l l  deve lopment  b y  man, whe the r   o f  o i l  or a n y   o t h e r  

commercial e n d e a v o r ,   t h e r e  is some degree o f   e n v i r o n m e n t a l  

r i s k .  Yet i n   e v a l u a t i n g   t h i s   p o t e n t i a l   r i s k ,  great care must 

be 'made t o  c l e a r l y   d i s t i n g u i s h   b e t w e e n  r ea l  t h r e a t s  t o  t h e  

e n v i r o n m e n t   a n d   s u b j e c t i v e   j u d g m e n t s   t h a t   s i m p l y   p r o h i b i t   a n y  

p roposed   deve lopmen t .  

If t h i s   h a d   b e e n   d o n e ,  we d o   n o t   b e l i e v e  o i l  e x p l o r a t i o n  

i n   t h e   G u l f  of A l a s k a   c o u l d   r e a s o n a b l y  be c l a s s i f i e d  a s  a n  

area of h i g h   e n v i r o n m e n t a l   r i s k .  

Even t h e  term " r i s k "   m u s t   b e   p r o p e r l y   d e f i n e d  i f  i t  

is t o  o f f e r   a n y   m e a n i n g f u l   a s s i s t a n c e  t o  a n   e n v i r o n m e n t a l  
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E v e r y o n e   h e r e   r i s k e d "   t h e   p r o s p e c t  of b e i n g  h i t  b y  I 9  

a f a l l i n g  meteorite on t h e  way t o  t h i s   h e a r i n g .  Yet t h e  

p r o b a b i l i t y  of b e i n g   s t r u c k   b y  a f a l l i n g  meteorite is so  

remote t h a t   t h i s   p a r t i c u l a r   r i s k "  is almost n o n - e x i s t e n t .  *, 

By f a i l i n g  t o  make s u c h   m e a s u r e d   d i s t i n c t i o n s ,   t h e  

CEQ Repor t  leaves a clear i m p r e s s i o n  t h a t  a n y t h i n g   l a b e l e d  

a s  a r i s k "  must   indeed be r i s k y "  or e v e n   u n a c c e p t a b l y  a ,  1 1  

I 1  h a z a r d o u s .  VI 

T h i s  is s i m p l y   n o t  t rue .  

To r a n k   t h e  Gulf of A l a s k a   o n   t h e   h i g h   e n d  of a n  

e n v i r o n m e n t a l   r i s k  scale a n d   t h e   E a s t e r n  Georges Bank a t  

t h e  low end is a n   a r b i t r a r y   j u d g m e n t .  It t o t a l l y   i g n o r e s  

t h e   f a c t   t h a t   f o r   b o t h  areas,  based  on p a s t  o i l  i n d u s t r y  

e x p e r i e n c e ,   t h e r e  is a v e r y  low p r o b a b i l i t y  of any major 

or p e r m a n e n t   e n v i r o n m e n t a l  damage from d r i l l i n g   a n d  

p r o d u c t i o n   a c t i v i t y .  

F u r t h e r m o r e ,  t o  be u s e f u l ,   t h e   c o n c e p t  of r i s k "  I 1  

of e n v i r o n m e n t a l  damage must be c o n s i d e r e d   o n  a larger 

scale o f  r i s k  e v a l u a t i o n - - - g i v i n g   p r o p e r   w e i g h t  t o  a l l  

avai lable  o p t i o n s   t h e  U.S. h a s  t o  d e v e l o p   t h e   a ~ d d i t i o n a l  

e n e r g y  it  must   have .   Everyone  is well aware o f   t h e   p o t e n t i a l  

l ong- t e rm  ene rgy  crisis c o n f r o n t i n g   t h e   U n i t e d   S t a t e s .  

~ 
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We impor t  40 p e r   c e n t  of t h e   p e t r o l e u m  we u s e   a n d  

t h e   g a p   b e t w e e n  domestic product ion   and   demand grows wider 

e a c h   y e a r .  I t  aggravates t h e   b a l a n c e   o f   p a y m e n t s   p r o b l e m ;  

i t  s e r i o u s l y   i m p a i r s   t h e   n a t i o n ' s   a b i l i t y  t o  r e c o v e r  from 

t h e  worst r e c e s s i o n   s i n c e  World War 11. Inc reased   dependency  

o n   f o r e i g n   s o u r c e s   o f   p e t r o l e u m  is c l e a r l y   n o t   i n   t h e   n a t i o n a l  

i n t e r e s t .   B e c a u s e  of t h i s ,  it is t h e  declared p o l i c y  of t h e  

F e d e r a l   g o v e r n m e n t  t o  e n c o u r a g e  and h a s t e n  domestic o i l  

e x p l o r a t i o n ,   p a r t i c u l a r l y   i n   t h e   p r o m i s i n g   o f f s h o r e  areas. 

C h r o n i c   l o n g - t e r m   e n e r g y   s h o r t a g e s   c o u l d   c a u s e  wide- 

spread  unemployment   and severe h a r d s h i p s   t h a t   w o u l d  create 

massive soc ia l  and  economic p r o b l e m s .   C l e a r l y ,   t h e   " r i s k "  

of e x p l o r i n g   f o r  o i l  i n   t h e  OCS is more  than of fse t  by t h e  

e c o n o m i c   r i s k  of - not v i g o r o u s l y   t r y i n g  t o  become more self- 

s u f f i c i e n t   i n   e n e r g y .  

.Viewed i n   t h i s  context , as par t  of t h e   o v e r a l l  

economic )  ecological and  social  e n v i r o n m e n t ,   a n y   r e a s o n a b l e  

o b s e r v e r   m u s t   c o n c l u d e   t h a t  o i l  and gas explorat ion o f f s h o r e ,  

i n c l u d i n g   t h e  G u l f  of A l a s k a ,  is c l e a r l y   a c c e p t a b l e  and 

n e c e s s a r y .  
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Too o f t en ,  e x c e s s i v e   e n v i r o n m e n t a l   r e s t r i c t i o n s   h a v e  

s i m p l y   i g n o r e d  economic needs. T h e   d e l a y   i n   t h e   A l a s k a   p i p e l i n e  

p r o j e c t  is a n  example .  Yet, t o  t h e   i n d i v i d u a l   c i t i z e n ,  a j o b ,  

a paycheck  and e n e r g y  t o  h e a t   a n d   l i g h t  h i s  home a n d   f u e l  t o  

r u n   h i s  car are c r i t i c a l l y   i m p o r t a n t .   T h e y  are  p a r t   o f  h i s  

t o t a l  env i ronmen t ,   and   mus t  be c o n s i d e r e d ,  too.  

Major Short-Comings  of  CEQ Report 

Because   o f  limited time, I will b r i e f l y   o u t l i n e   t h e  

major s h o r t c o m i n g s  we f i n d   w i t h   t h e  CEQ Repor t .   But  I w i l l  

be happy t o  re spond  t o  a n y   q u e s t i o n s  a t  t h e   c o n c l u s i o n  of 

t h is summary . 

F i r s t ,  t h e  CEQ Repor t  g ives  l i t t l e  not ice  t o  t h e  

s w e e p i n g   t e c h n i c a l   a d v a n c e s   t h e  o i l  i n d u s t r y   h a s   a c h i e v e d  

i n   o f f s h o r e  d r i l l i n g  t h e   p a s t  25 years. I t  v i r t u a l l y   i g n o r e s  

t h e   r e s e a r c h  programs c a r r i e d   o u t   i n   t h e   G u l f  of Alaska   by  

t h e  p e t r o l e u m   i n d u s t r y ,   t h e   t e s t i m o n y  we p r e s e n t e d ,   a n d  t h e  

several  boxes of d o c u m e n t a t i o n   e n t e r e d   i n t o   t h e   r e c o r d .  

T h e   f i n a l   r e p o r t   c o n t a i n s   o n l y   o n e  or two m i n o r   r e f e r e n c e s  

t o  t h i s   r e s e a r c h .  

By w a y  of c o n t r a s t ,  t h e  environmental   community 

- o f f e r e d   r h e t o r i c  ra ther  t h a n  sc ien t i f ic  f a c t ,   a n d   y e t   t h e i r  

p h i l o s o p h y   p e r m e a t e s   t h e   e n t i r e   f a b r i c  of t h e  CEQ Report. 
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The U.S. i n d u s t r y   l e a d s   t h e   w o r l d   i n   p e t r o l e u m  

t e c h n o l o g y .  I t  h a s   e x p l o r e d ,   f o u n d   a n d   d e v e l o p e d  almost a l l  

t h e  Free W o r l d ' s  o i l  reserves, i n c l u d i n g  t h e  latest  major 

o f f s h o r e   a r e a - - - t h e   N o r t h  Sea. E x c e p t   f o r  seismic a c t i v i t y ,  

e n v i r o n m e n t a l   c o n d i t i o n s   i n   t h e   N o r t h   S e a  are s l i g h t l y  more 

s e v e r e   t h a n  i n  t h e  Gulf  o f   A l a s k a .  

Yet t h e  o i l  i n d u s t r y   h a s   c o n s t r u c t e d   o f f s h o r e   p l a t f o r m s ,  

d r i l l e d ,  a n d   p l a c e d   s u b - s e a   p i p e l i n e s  i n t o  o p e r a t i o n .   T o d a y ,  . 

t h e   N o r t h   S e a  is p r o d u c i n g  o i l  and gas w i t h   n o   s i g n i f i c a n t  

d e t r i m e n t a l   i m p a c t   o n   t h e   m a r i n e   e n v i r o n m e n t .  

T h e   r e s u l t   h a s   b e e n   t r e m e n d o u s l y   b e n e f i c i a l   f o r  t h e  

economic env i ronmen t  of n e i g h b o r i n g   n a t i o n s .   T h e  United 

Kingdom e x p e c t s  t o  b e   s e l f - s u f f i c i e n t   i n  o i l  a n d  gas i n   t h e  

ear ly  1980s and  Norway p l a n s  t o  become a n  o i l  e x p o r t e r .  

P r e v i o u s l y ,   b o t h   t h o s e   n a t i o n s   h a d   b e e n  almost t o t a l l y  

d e p e n d e n t   o n   f o r e i g n  o i l .  

Second ly ,  a d i s t u r b i n g   p a r t  of t h e  CEG) Repor t  is t h e  

s u p e r f i c i a l   t r e a t m e n t  i t  g i v e s  t o  c o m p l e x   t e c h n i c a l   s u b j e c t s ,  

w i t h  i n s u f f i c i e n t   d o c u m e n t a t i o n .   T h e   r e p o r t   u s e s   l a n g u a g e  

w h i c h   e x a g g e r a t e s   a n d  overstates p o t e n t i a l   e n v i r o n m e n t a l  damage. 
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T h e   u s e   o f   s u c h   w o r d s  as d e v a s t a t e ,   c h a o s ,  znC k a s s i v e  I* I t  t l  I* 11 

c h a n g e s "   i n   d e s c r i b i n g  t h e  p o t e n t i a l   i m p a c t  of of1  o p c r a t i o n s  

s t r o n g l y   s u g g e s t s  a b i a s   a g a i n s t   p e t r o l e u m   d e v e l o p m e n t  and 

c l e a r l y  demonstrates a lack o f   s c i e n t i f i c   o b j e c t i v i t y   i n  

a s s e s s i n g   e n v i r o n m e n t a l   q u e s t   i o n s .  

I n  many i n s t a n c e s ,  t h e  overa l l  i m p r e s s i o n   g i v e n  

by t h e  report is a w h o l l y   u n w a r r a n t e d   s k e p t i c i s m  toward 

t h e  o i l  i n d u s t r y   a n d  i ts  s i n c e r e  and p o s i t i v e  e f f o r t s  t o  

act r e s p o n s i b l y ,  t o  f u l l y   c o m p l y  ' w i t h  a l l  e n v i r o n m e n t a l  

s a f e g u a r d s .  

T h i r d l y ,   g r e a t   e m p h a s i s  is p l a c e d   o n  t h e  s p i l l   t r a j e c t o r y  

p r o b a b i l i t y   f o r e c a s t s   c o r d u c t e d   b y  t h e  M a s s a c h u s e t t s   I n s t i t u t e  

of Technology.  Yet t h e  MIT c a l c u l a t i o n s  are m i s l e a d i n g   i n  

s e v e r a l   c r u c i a l  respects. 

. .  

They make n o   a l l o w a n c e  for  t h e  es tabl ished fact t h a t  

o i l  s p i l l e d  i n  the  O c e a n   e v a p o r a t e s ,   b i o d e g r a d e s ,   e m u l s i f i e s  

a n d   d i s p e r s e s - - - w i t h i n   r e l a t i v e l y  s h o r t  p e r i o d s   o f  time--- 

s o  a n y   s p i l l  is d i l u t e d  t o  a degree t h a t  ha rmfu l  effects are 

e l i m i n a t e d  or g r e a t l y   m i n i m i z e d .  
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Nor do t h e  MIT c a l c u l a t i o n s  allow fo r  t h e   f a c t   t h a t  

t h e   i n d u s t r y  m a k e s   e v e r y   e f f o r t  t o  c o n t a i n  and prevent  S p i l l e ~ . ,  

o i l  f r o m   c o m i n g   a s h o r e .   I n d e e d ,   F e d e r a l   r e g u l a t i o n s   a l r e a d y  

r e q u i r e   e q u i p m e n t  and c o n t a i n m e n t   p l a n s   i n  a l l  - o f f s h o r e  

p r o d u c i n g  areas 

F o u r t h ,  t h e  CEQ Report g r o s s l y  overstates the e f f e c t  

t h a t  o i l  o p e r a t i o n s   i n   t h e   G u l f   o f  Alaska will have o n s h o r e ,  

b o t h  here a n d   i n  t h e  Lower 48 s ta tes .  

For e x a m p l e ,   t h e  CEQ p r e d i c t s   t h a t  more r e f i n e r i e s  

a n d   p e t r o c h e m i c a l   p l a n t s  will be r e q u i r e d  on t h e  West Coast 

b e c a u s e   o f  OCS o i l .  T h i s  is u n t r u e .  The  growth  of r e f i n e r i e s  

is c a u s e d   b y   d e m a n d   f o r   r e f i n e d   p r o d u c t s   i n  a p a r t i c u l a r  

r e g i o n ,  - n o t   b y   t h e   p r e s e n c e  or a b s e n c e  of o i l  p r o d u c t i o n  

The   p roduc t ion   o f  OCS o i l  will s i m p l y   s u b s t i t u t e  domestic 

o i l  f o r   p a r t   o f   t h e   f o r e i g n   c r u d e  now b e i n g  processed by 

West Coast r e f i n e r i e s .  

T h e   o n l y   s i g n i f i c a n t   o n s h o r e   e f f e c t s  w i l l  be   f rom 

t h o s e   r e q u i r e d  t o  s u p p o r t   o f f s h o r e   o p e r a t i o n s - - - i n c l u d i n g  

b o a t   l a n d i n g s ,   h e l i p o r t s ,   s t a g i n g  areas, o f f  ices and 

p o s s i b l y  o i l  and  gas t r e a t i n g   f a c i l i t i e s .  Even t h i s  may 

n o t  be r e q u i r e d   i n  a l l  cases b e c a u s e  it may be a n   a d v a n t a g e  

t o  store a n d   s h i p  some oil. f r o m   o f f s h o r e   f a c i l i t i e s .  
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F i f t h ,   i n   a n o t h e r   r e f e r e n c e  , t h e   r e p o r t   m e n t i o n s  

p o t e n t i a l   h e a l t h   h a z a r d s   a n d   m a k e s   m a t h e m a t i c a l  forecasts 

of a d d i t i o n a l   h y d r o c a r b o n   e m i s s i o n s   n e a r  U.S. r e f i n e r i e s .  

But i t  d o e s   n o t  document t h i s   f i n d i n g .  

I f  it h a d ,   t h e   a u t h o r s   w o u l d  h a v e  d i s c o v e r e d   t h a t  

i n  areas t h e y   m e n t i o n e d ,   h y d r o c a r b o n   e m i s s i o n s   f r o m   r e f i n e r y  

o p e r a t i o n s  are s t r i c t l y   c o n t r o l l e d  - now---by r i g i d  s t a t e ,  

local  a n d   F e d e r a l   r e g u l a t i o n s .   C l e a r l y ,   t h i s   t y p e  of 

u n d o c u m e n t e d   a n d   i n c o m p l e t e   p r e s e n t a t i o n  t o  a non- t ec .hn ica1  

a u d i e n c e   i m p a r t s   a n   e x a g g e r a t e d   a n d   e r r o n e o u s   i m p r e s s i o n  

o f   o n s h o r e   e f f e c t s  of OCS o i l  deve lopmen t .  

The CEQ R e p o r t   c o u l d   h a v e   b e e n  more u s e f u l  and 

a c c u r a t e   i f  i t  h a d   s t u d i e d   t h e s e   s u b j e c t s   i n  more d e p t h   a n d  

i f  it had a t  l eas t  c o n s i d e r e d   t h e   t e s t i m o n y   b y   t h e   p e t r o l e u m  

i n d u s t r y .  

But there is one   onshore   impac t   men t ioned   by   t he  CSQ 

w i t h   w h i c h  we do agree: OCS o i l  p r o d u c t i o n  w i l l  p r o v i d e  

s u b s t a n t i a l l y   i n c r e a s e d   e m p l o y m e n t   o p p o r t u n i t i e s - - - i n  t h e  

Lower 48 and in Alaska .  
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S i x t h ,  I must c r i t i c i z e  t h e   C o u n c i l ' s   s u p e r f i c i a l  

d i s c u s s i o n   o f   n a t u r a l  phenomena   and   t he   des ign   t echno logy  

t h a t   h a s   b e e n   d e v e l o p e d  t o  minimize problems c a u s e d   b y  

na tu ra l   phenomena .  

O t h e r   w i t n e s s e s  will d i s c u s s   t h e s e   t o p i c s   i n   d e t a i l ,  

i n c l u d i n g   o c e a n o g r a p h i c   c o n d i t i o n s ,   t h e  effect of winds   and  

waves, e a r t h q u a k e s   a n d   d e s i g n  practices. Here a g a i n ,   t h e  CI::' 

h a s   i g n o r e d  t h e  c o n s i d e r a b l e   f a c t u a l  da ta  a n d   i n f o r m a t i o n  

p r e s e n t e d   b y   t h e   G u l f   o f   A l a s k a   O p e r a t o r s  Committee. 

I n   s e v e r a l   i n s t a n c e s ,   o c e a n   c o n d i t i o n s   p r e s e n t e d  by t h e  o i l  

i n d u s t r y   d i f f e r e d  from t h o s e  c i ted  b y   t h e  CEQ. But t h e  

C o u n c i l  d i d  n o t  l ist i ts  s o u r c e s ,   n o r  t h e  geographic. location 

o f   t h e  data it  c i t e s .  

T h e r e  are several m i s l e a d i n g   s t a t e m e n t s   o n  t h e  o i l  

i n d u s t r y ' s   t e c h n i c a l   a b i l i t y .  An example :  An uninformed 

reader s c a n n i n g   t h e  CEQ Repor t   would  get t h e  clear i m p r e s s i o n  

t h a t   m o d e r n   e n g i n e e r i n g  is i n c a p a b l e  of d e s i g n i n g   s t r u c t u r e s  

t o  w i t h s t a n d   e a r t h q u a k e s .   B u t   s u c h   s t r u c t u r e s  are b e i n g  

c o n s t r u c t e d   i n   a c t i v e  seismic z o n e s   t h r o u g h o u t  t h e  world 

F u r t h e r ,   i n   d i s c u s s i n g   o f f s h o r e   o p e r a t i o n s ,   t h e   r e p o r t  

s h o u l d   h a v e  noted t h a t  t h e  f a r t h e r  away you get  from a n  

e a r t h q u a k e  f a u l t  or e p i c e n t e r ,   t h e  - less p o t e n t i a l   t h e r e  is 

f o r  damage or even   ground mot i o n .  

~, 
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Much o f   t h e  lease sale  area i n  the   Gu l f   o f   A laska .  

is located s u f f i c i e n t l y   d i s t a n t   f r o m   s i g n i f i c a n t   f a u l t s   t h a t  

t h e   p o t e n t i a l  f o r  s e v e r e   g r o u n d  motion is s h a r p l y   r e d u c e d .  

T h e   r e p o r t   s h o u l d   h a v e  a t  least a c k n o w l e d g e d   t h a t  

m i l l i o n s  of p e o p l e   i n   t h e   w o r l d   l i v e   i n   a c t i v e  seismic 

r e g i o n s - - - i n   J a p a n ,   C a l i f o r n i a ,   A l a s k a ,  down t h e  West Coast 

of Sou th  America and  i n t o  t h e  Middle East. T o   s u g g e s t   t h a t  

deve lopment  of a n y   k i n d   s h o u l d  be p r o h i b i t e d   i n   t h e s e  areas 

because o f  seismic h a z a r d s  is a b s u r d .  What is needed  is 

t o  d e s i g n   s t r u c t u r e s  t o  w i t h s t a n d   a n d   m i n i m i z e   p o t e n t i a l  

damage. T h a t  is a l r e a d y   b e i n g   d o n e   i n   t h e  U.S. 

S e v e n t h ,   t h e  d i scuss ion  of t s u n a m i s   i n   t h e   C o u n c i l ' s  

r e p o r t  a l so  leaves a r e a d e r  a f a l s e   i m p r e s s i o n  of t h e i r  

overall  s e v e r i t y   a n d   p o t e n t i a l   f o r  damage. The  main th rea t  

from wave a c t i o n s  caused by seismic a c t i v i t y  is t o  o n s h o r e  

i n s t a l l a t i o n s - - - b e r t h i n g   f a c i l i t i e s ,   d o c k s   a n d   t h i n g s  of 

t h i s  s o r t .  T h i s  is r e c o g n i z e d .  

But i n  the   open   s ea - - -where  much of t h e  o i l  o p e r a t i o n s  

i n  t h e   G u l f  of Alaska would t a k e   p l a c e - - - t h e   i m p a c t   o f  most 

t sunamis   wou ld   p robab ly  go u n n o t i c e d .  
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The C o u n c i l ' s  report makes o n l y   p a s s i n g   r e f e r e n c e  

t o  t h e  o i l  i n d u s t r y ' s   t e c h n o l o g i c a l   a c c o m p l i s h m e n t s   i n  Cook 

I n l e t  where s i n c e  t h e  early 19601s, w h e n   p e t r o l e u m   p r o d u c t i o n  

act ivi t ies  commenced, there have b e e n   n o   s e r i o u s   s t r u c t u r a l  

f a i l u r e s  or damaging o i l   s p i l l s .  

D r i l l i n g   p l a t f o r m s   i n  Cook I n l e t   h a v e  w i t h s t o o d  y e a r l y  

b a t t e r i n g s   b y  3 t o  4 feet of ice moving. a t  ' f i v e   k n o t s  or 

 better, and  t ides  whose r a n g e  is among t h e  h i g h e s t  i n  t h e  

vorld. T h e s e   p l a t f o r m s   h a v e  als'o e x p e r i e n c e d  an e a r t h q u a k e  

measured a t  a magn i tude   o f  6.5 on the Richter scale. 

E i g h t h ,  as a f i n a l  item of t h i s  c r i t i q u e ,  we believe 

t h e  CEQ R e p o r t   s h o u l d   h a v e  placed more impor t ance   on  t h e  o i l  

i n d u s t r y ' s   e x p e r i e n c e   i n  offshore d r i l l i n g   i n  t h e  'Gul f  of 

Mex ico .   The   i ndus t ry  has d r i l l e d  a n d   p r o d u c e d   o f f s h o r e   i n  

t h e  Gulf  of Mexico f o r  a q u a r t e r  of a c e n t u r y .  There has 

- b e e n   e x t e n s i v e   o p e r a t i o n s   i n  a l l  weather, e v e n   u n d e r   s t o r m  

c o n d i t i o n s   i n   a n  area n o t e d  for  h u r r i c a n e s .  Yet t h e  o i l ,  

f i s h i n g   a n d  other i n d u s t r i e s   h a v e   o p e r a t e d   h a r m o n i o u s l y  

together over a l l  t h a t  p e r i o d  of time. 

T h e r e  h a s  b e e n   n o   e v i d e n c e   o f   l a s t i n g  harm t o  t h e  

I e n v i r o n m e n t   n o r  t o  m a r i n e  l i f e  f r o m   o f f s h o r e  o i l  o p e r a t i o n s .  



T h e   O f f s h o r e   E c o l o g y   I n v e s t i g a t i o n   c o n d u c t e d   b y   G u l f   U n i v e r s i t i e s  

R e s e a r c h   C o n s o r t i u m   c o n t a i n s   f a c t u a l  data  o n   t h e  ecological 

h e a l t h  of t h e   G u l f  of Mexico. Despite t h i s   d o c u m e n t a t i o n ,  

t h i s  h a r m o n i o u . s   o p e r a t i o n   o f   t h e  o i l  i n d u s t r y   w i t h   f i s h i n g  

and o t h e r   m a r i n e   a c t i v i t i e s  is n o t  reflected i n   t h e  CEQ Report .  

In  summary, we b e l i e v e  many p a r t s   o f   t h e  CEQ Repor t  

give a n   i m p r e c i s e   p i c t u r e  of t h e  Gulf o f   A laska   env i ronmen ta l  

a s s e s s m e n t ,  a fa lse  p i c t u r e   o f   t h e   i n d u s t r y ' s   a b i l i t y  t o  

d e s i g n   s a f e   s t r u c t u r e s  for  t h e  Gu l f   o f   A laska ,   and  a n  

e r r o n e o u s   i m p r e s s i o n  of t h e   o n s h o r e   i m p a c t  of l e a s i n g  OCS 

l ands  i n   t h e   G u l f   o f   A l a s k a .  

The o i l  i n d u s t r y   b e l i e v e s  i ts  i n p u t  t o  t h e  CEQ Repor t  

was n o t   a d e q u a t e l y  considered or reflected.  

With t h i s   p r e s e n t a t i o n  and t h e   w r i t t e n   d o c u m e n t a t i o n  

we h a v e   o f f e r e d ,   t h e   i n d u s t r y  has t r ied  t o  p u t  t h e  CEQ Report 

i n  i ts  p r o p e r   p e r s p e c t i v e .  

We e a r n e s t l y   t r u s t  t h a t  t h e   t e s t i m o n y   b e i n g  presented 

h e r e   t o d a y  will be s e r i o u s l y   c o n s i d e r e d   a n d   e v a l u a t e d  by those 

who p r e p a r e   t h e  f i n a l  Envi ronmenta l   Impact   S ta tement - - -and   by  

t h o s e   i n  t h e  d e c i s i o n - m a k i n g   p r o c e s s   r e g a r d i n g  OCS l e a s i n g  

f o r   t h e   G u l f   o f   A l a s k a .  

Thank  you .   I f   anyone   has   any   ques t ion- - - -  

* * * 
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THE NEED FOR  PETROLEUM SUPPLY FROM THE 
GULF  OF  ALASKA 

My p r e s e n t a t i o n   d e a l s   w i t h   t h r e e   q u e s t i o n s   r e l a t i n g   t o   t h e   p o t e n t i a l  

development of Gulf of Alaska o i l  and gas   resources :  i s  there a bas i c  

need f o r   t h i s   s u p p l y ,  what are   the  hazards   in   delaying  the  development ,  

and i s  it d e s i r a b l e   t o   f o r e s t a l l  development u n t i l  a national  energy 

pol icy  i s  prepared? 

THE NEED 

Let me begin  with  the  need, which i s  pr imar i ly  a na t iona l   i s sue .  

The re   a r e   f i ve  components t o   t h e   a n a l y s i s :  (1) ou t look   fo r   domes t i c   o i l  

and gas   product ion from exis t ing   sources ,  (2) t h e   r e q u i r e m e n t s   f o r   a l l  

energy, (3)  the  a v a i l a b i l i t y  of other  sources  of  energy, (4)  r e s u l t i n g  

demand for   petroleum, and (5) the   impl ica t ions  of r e ly ing  on f o r e i g n   o i l  

suppl ies .  

1. Exist ing  Sources  

Domestic o i l  and gas  production  have  both  been  declining  for  Several 

years ,  and  combined 1975 production w i l l  be down about 10%  from the  peak 

output .  A downward t r end  is  a n e a r   c e r t a i n t y   t o  1980. Excluding  Federal 

OCS and a l l  Alaskan  sources,   there i s  v i r t u a l l y  no hope t h a t   t h e   s l i d e  

i n  product ion  can  be  arrested  thereaf ter .  With e a r l y   a c c e s s   t o   e v e r y  

possible   resource and adequate   incent ives ,  t he  highest   output  of o i l  and 

gas  combined w i l l  be no higher  i n  1985-90 than  today. The gene ra l ly  

p r e v a i l i n g   e s t i m a t e   c a l l s   f o r  a reduct ion of about 15%, or about 25% 

below t h e   e a r l y  1970s peak.  These e s t ima tes   a r e   no t   excep t iona l ;  most 

of the   publ i shed   pro jec t ions   in   the   pas t   year  or so have  been i n  t h e  same 

range. 

The conclusion is inescapable;   Federal  OCS product ion w i l l  o f f s e t  

or h e l p   t o   o f f s e t ,   t h e   p r o d u c t i o n   d e c l i n e   i n   o l d   f i e l d s ;   s h o r t   o f  

a c c e l e r a t i n g   t h e   e x p o r a t i o n   e f f o r t   i n   a l l   f r o n t i e r   a r e a s   s u c h   a s   t h e  

Gulf of  Alaska,   there is no way t h a t  U . S .  o i l  and gas   product ion w i l l  

exceed  the  present   level .  We a r e  accustomed t o   t h i n k i n g   t h a t  new 
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supp l i e s  imply a n   i n c r e a s e   i n   t o t a l   s u p p l y   a v a i l a b l e ,   b u t   t h i s  is not 

the   case   wi th  U.S .  oil and gas  production. 

2.  Energy  Requirements 

The use  of  energy is r e l a t e d   t o   t h e   l e v e l  and c h a r a c t e r i s t i c s  Of 

economic a c t i v i t y .  I n  t he   pas t  18  months,  beginning  with  the  Arab o i l  

embargo, we have   a l so   l earned   tha t  economic a c t i v i t y   c a n  be a f f e c t e d  by 

energy   ava i lab i l i ty .  

Our economic projections  have  been  influenced by the  energy  outlook 

a s  well a s  by the   l ength  and seve r i ty   o f   t he   cu r ren t   r eces s ion ,   t he  

deg ree   o f   i n f l a t ion   i n  the r e c e n t   p a s t ,  the f e d e r a l   d e f i c i t s  and imbalance 

of payments,  and t h e  below  normal business   investment   in  t h i s  decade.  In 

a de l ibe ra t e ly   conse rva t ive   fo recas t ,  we e s t ima te   t he  growth r a t e   i n   r e a l  

GNP t o  be  only  2.2%  per  year for  1973-80,  but t o   i n c r e a s e   t o  3.8% per   year  

i n   t h e  1980s.  In  comparison  with  the  postwar  trend  through  1973,  extra- 

po la ted   to   1990,  $4.6 t r i l l i o n  less GNP w i l l  be genera ted   in  1974-90 

under t h i s   f o r e c a s t ;   t h a t  is e q u a l   t o   t h r e e   y e a r ' s   t o t a l   o u t p u t   a t   t h e  

cu r ren t  s i ze  of t h e  economy and p a r t  of t h a t  loss is  a t t r i b u t a b l e   t o   o u r  

energy  problems. 

The na t ion  is  using a c e r t a i n  amount  of energy to   suppor t   t he   p re sen t  

leve l   o f  economic a c t i v i t y ,   j u s t   a s  it h a s   i n  t h e  pas t  and w i l l  i n  t h e  

fu tu re .  The pas t   t r end  i n  to ta l   energy   use   per   un i t   o f  GNP shows a 

d e c l i n e   a t  1.2% per  year from  1920 t o  1954,  but  in  the  postwar  period 

there   has   been   v i r tua l ly   no   change;   tha t  i s ,  for   every  percentage  increase 

i n  GNP, there   has   been  an  equal   percentage  increase i n  energy. There i s  

no ind ica t ion  of  any  change i n  the r e l a t i o n s h i p   t h r o u g h   t h e   f i r s t   q u a r t e r  

of  1975. However, w e  have  assumed--again i n  a de l ibera te ly   conserva t ive  

manner--that commencing i n  1976 the  use of energy  per  unit  of GNP w i l l  

d e c l i n e   a t  0.7% pe r   yea r ,   equa l   t o   t he   ave rage   r a t e  of  change  over  1920 

t o  1974. The dec l ine  i n  the r a t i o  i s  assumed, i n   a n t i c i p a t i o n  of p r i c e  

e f f e c t s  combined w i t h   t h e   e f f e c t  of conserva t ion   leg is la t ion .  B u t  t he re  

a r e  a number of f a c t o r s   t h a t  w i l l  t e n d   t o   o f f s e t  any  improvement i n   t h e  

energy-economic a c t i v i t y   r e l a t i o n s h i p :  

0 More energy i s  needed for energy  intensive  growth  markets  such 

a s   f e r t i l i z e r s  and petrochemicals.  
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More energy i s  needed f o r   t h e  steel indus t ry ,  which w i l l  expand 

more r a p i d l y   t h a n   i n  the pas t  10 years .  

More energy i s  needed  because  stack  gas  devices and o the r  means 

of  improving t h e  environment  absorbs  energy. 

More energy is needed  because  energy  conversion  such  as  Coal 

gas i f i ca t ion   abso rbs  a la rge   share  of the  energy  input.  

More energy is  needed to   save   energy ,   in   p roducing   insu la t ion  

and  other   energy  saving  mater ia ls .  

More energy  per  unit of output w i l l  be  required i n  energy  produc- 

t ion  and  mining  in  general   because of  lower grades  of   deposi ts  

i n  less access ib l e   l oca t ions .  

In   add i t ion ,  remember t h a t  w e  a r e  comparing the  fu tu re   w i th   t he  

pas t   r e l a t ionsh ip  i n  energy u s e  and GNP. Consider  the  following 

comparisons: 

The power p l a n t   h e a t   r a t e  (or e f f i c i e n c y )  will improve very 

little over   the  next   decade,  and f a r  less rap id ly   t han   i n   t he  

1920-60 period.   Higher   eff ic iency  of  new p l a n t s   t e n d s   t o  be 

o f f s e t  by energy  absorbed in   s c rubbe r s  and other   environ-  

mental   equipment .   Diesel izat ion  of   the  ra i l roads  increased 

e f f i c i e n c y  by several   orders   of   magni tude  in   the  postwar  

per iod   bu t   tha t  program is  completed  and f u t u r e  improvement 

w i l l  be  l imited.  

E l e c t r i c  power w i l l  con t inue   t o   i nc rease   a s  a share  of t o t a l  

energy. Electric power r equ i r e s  more energy  input   per   uni t  

Of Output  than  other  energy  and  as  stated,   the  efficiency i s  

not   expec ted   to  improve. 

The composition  of  economic  activity w i l l  change  very  gradu- 

a l l y ;   S e r v i c e s ,   g e n e r a l l y   c o n s i d e r e d   t o  be  non-energy  inten- 

s i v e ,  W i l l  no t   increase   as  a sha re  of GNP any more r ap id ly  

t h a n   i n   t h e   p a s t  20 years   during which t h e  energy-GNF' r e l a t i o n -  

s h i p  changed very l i t t l e .  Serv ices  w i l l  be   adversely  affected 

by the   s lower   fu tu re   i nc rease   i n   r ea l   d i sposab le  income  and 

s t a t i c   t o   d e c l i n i n g   d i s c r e t i o n a r y  income.  Moreover, Serv ices  

i n   t o t a l  i s  already  the  major  component of GNP and by v i r t u e  

of i t s  l a rge   sha re ,  a rapid  change i n   s h a r e  is extremely  dif-  

f i c u l t   t o   a c h i e v e .  
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Combining the   conserva t ive  economic forecas t   wi th   an  energy-GNP 

r a t i o   t r e n d   t h a t   c e r t a i n l y   a p p e a r s   c o n s e r v a t i v e   i n   t h e   l i g h t  of a l l   t h e  

above f a c t o r s ,   y i e l d s  a growth ra te   for   energy   requi rements  of only 1.5% 

per   year   for  1973-80  and  3.1% pe r   yea r   fo r  1980-90.  The low growth r a t e  

i n   ene rgy   u se  is h e a v i l y   a t t r i b u t a b l e   t o  a low growth r a t e   i n  economic 

a c t i v i t y .  A c o n c e r t e d   e f f o r t   t o   a c h i e v e  more rap id  economic  growth  can 

be  expected and may well prove t o  be s u c c e s s f u l ;   i f  so, energy  requirements 

w i l l  be  higher  than  forecast   above, and th i s   fo recas t   shou ld  be  viewed 

a s   r e a l i s t i c   t o  low. 

3 .   Avai labi l i ty   of   Other   Energy 

Nuclear power production is based l a r g e l y  upon scheduled  addi t ions 

through  1985 a t   l e a s t .  The scheduled  additions  have  been  stretched  out 

and  reduced i n   t h e   p a s t   y e a r  or two; if anyth ing ,   the   p ro jec ted   re l iance  

on  nuclear  may be overstated  because  of   fur ther   delays and poss ib le  

cance l la t ions .   Nuclear  power faces   even   s t i f fe r   res i s tance   fmm  envi ron-  

mentalist   groups  than  does  Federal  OCS development. As a r e s u l t ,  10 to 

13  years may be  required  f rom  ini t ia t ion  of  a n u c l e a r   p r o j e c t   t o   i n i t i a l  

opera t ion .  

Coal ,   desp i te  i ts  enormous resource   base   faces  many c o n s t r a i n t s   t o  - 
rapid  expansion of productive  capacity.  Output and u s e   f a i l e d   t o   i n c r e a s e  

i n  1974  and t h e r e  w i l l  probably  be l i t t l e  increase  i n  1975.  Scheduled 

a d d i t i o n s   t o   c a p a c i t y  amount t o  about 200 mill ion  tons  through  1983  versus 

roughly 600 mi l l i on   t ons   cu r ren t ly ,   bu t   a s  much a s   h a l f   t h e   a d d i t i o n s  w i l l  

o n l y   o f f s e t   c a p a c i t y   t h a t  w i l l  c l o s e  down because of exhaust ion of the  

depos i t  or i n a b i l i t y   t o  meet Mine Safety  Standards or environmental  regu- 

la t ions.   Addi t ional   expansion  can  be  expected by 1983 a s  well a s   i n  1984- 

90,   but   there  are l imi ta t ions   to   expans ion   tha t   inc lude   envi ronmenta l  

limits on sulfur   content ,   delays  caused by environmental  hearings,  problems 

a s soc ia t ed   w i th   i ndus t r i a l   conve r s ion   t o   coa l ,  water a v a i l a b i l i t y   f o r  

g a s i f i c a t i o n   p l a n t s ,  and p o t e n t i a l  limits t o   o u t p u t   i n   t h e   w e s t e r n   s t a t e s  

t h a t  may be  imposed by t h e s e   s t a t e s .  The projected  production by 1990, 

i nc lud ing   coa l   fo r   gas i f i ca t ion  and f o r   e x p o r t s ,  i s  i n   e x c e s s  of  1.2 

b i l l i on   t ons .   Th i s  i s  not   necessar i ly   the   upper  limit, but  i t  will be 

d i f f i c u l t   t o   a c h i e v e  a much g r e a t e r   l e v e l  of output.  
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Geothermal  capacity  operating  in 1980 i s  only   tha t   a l ready   scheduled ,  

and w i l l  be  extremely  l imited.  While r a t h e r   f a n t a s t i c   e s t i m a t e s  of opera- 

t i n g   c a p a c i t y   i n  1985  and  1990  have  been made by reputab le   g roups ,   th i s  

source of energy i s  a l s o   s u b j e c t   t o   c o n s t r a i n t s  and extreme uncer ta in ty :  

a The l e v e l  of R&D; the   degree of s u c c e s s   i n   s u c h   e f f o r t s  and 

the  t iming.  

a The success  of exp lo ra to ry   ac t iv i ty .  

a The locat ion  of  new d e p o s i t s   i n   r e l a t i o n   t o   t h e  demand c e n t e r s  

f o r  t h i s  energy. 

a The necessary  incremental   approach  to  expansion of c a p a c i t y   i n  

any general   locat ion,   caused by the   unpred ic t ab le   s i ze  of t he  

resource   ava i lab le .  I n  o the r  words it is n o t   p r a c t i c a b l e   t o   i n -  

s t a l l  a large  plant,   for  example,   one w i t h  a 1,000 megawatt 

capaci ty .   In   Geyservi l le ,  a large  geothermal  resource,   each new 

plant  adds  only  75  to  125  megawatts of capac i ty .  

Solar  energy i s  i n  an R&D s t age   t ha t  w i l l  l a s t   a t   l e a s t   f i v e   y e a r s  

and probably  15  years or more. According t o   t h e  FEA, t h e r e  is a t   p r e s e n t  

no market for s o l a r  systems because t h e y  are   not   compet i t ive;  if they 

could  be  sold,   manufacturers would provide  the  systems. For example, 

manufacture of high  temperature   solar   energy  col lectors  i n  1974, a t  maxi- 

mum Btu output ,  was e q u i v a l e n t   t o   o n l y  56 bar re l s   pe r  day  of o i l ,   l a r g e l y  

financed by var ious   research   pro jec ts .  A s  i n  any  extensive R&D e f f o r t ,  

t h e  outcome  and p a r t i c u l a r l y  the  t iming of  any degree of success i s  

extremely  uncertain.  The pos i t i on   t aken   i n   t h i s   s tudy  is  that   the   market  

f o r   s o l a r  systems w i l l  evolve   g radual ly ,  w i l l  not commence before  1980, 

and will p robab ly   no t   be   pa r t i cu la r ly   s ign i f i can t   un t i l   a f t e r  1990. To 

t h e   e x t e n t   t h a t   t h e r e  is any  use i n  the   1980s ,   the   e f fec t  i s  an t i c ipa t ed  

i n   t h e  lower r a t e  of  growth in   convent ional   energy demand i n   t h e   r e s i d e n -  

t i a l  and  commercial s ec to r s .  

4. U . S .  l b t a l  Demand for  Petroleum 

Af ter   a l lowing   for  low economic  growth, a s teady improvement i n   t h e  

r e l a t i o n s h i p  between  energy  use  and  economic a c t i v i t y   t h a t  i s  a substan- 

t i a l   d e p a r t u r e  f r o m  postwar  experience and quest ionable   in   magni tude,  

5 



and t h e   p r a c t i c a l   a v a i l a b i l i t y   o f   a l l   o t h e r  forms  of  energy  that  recognizes 

a l l  the cons t ra in ts   on  these sources ,   t he   ove ra l l  demand for o i l  and gas 

combined f o r  1973-80 is only  0.3%  per  year,  and 1.8% per   year   for  1980-90, 

and p a r t   o f   t h i s  is coa l   t ha t   has   been   gas i f i ed .   Bu t   t o t a l   gas   ava i l ab i l i t y  

from a l l   s o u r c e s  i s  ce r t a in   t o   con t inue   t o   dec l ine   t o   1980 ,  and w i l l  most 

probably  be  lower  through  the  1980s  than a t   p r e s e n t  by 10% or more. The 

most op t imis t i c   a s sumpt ions   a s   t o   de regu la t ion  and resource  base would 

y i e l d  no h i g h e r   a v a i l a b i l i t y   t h a n   a t   t h e  peak i n  1973,  while  the low 

estimate  adopted is  not   necessar i ly   the   lowes t   tha t  may be  real ized.  To 

o f f s e t   t h e   g a s   d e c l i n e  and meet o v e r a l l  growth i n   o i l  and  gas  requirements, 

o i l  demand w i l l  increase  by several   percent   per   year   while   domest ic  

product ion  decl ines .  

Thus, t h e   r e s u l t s   o f   t h i s   c o n s e r v a t i v e   a n a l y s i s  show that ,   even 

wi th   t he   fu l l e s t   poss ib l e   access   t o   Fede ra l  OCS lands and a l l   o t h e r  

promising  hydrocarbon  locations  throughout  the  country  together  with 

adequate   incent ives ,   the   nat ion w i l l  have t o   c o n t i n u e   t o   r e l y   o n   o i l  

imports of increasing  magnitude.  Depending  on  the o i l  and gas re- 

source  base and the   inevi tab le   de lays   in   ach iev ing  new product ion  in  

Alaska,  imports w i l l  increase  from 6 mi l l i on   ba r r e l s   pe r   day   cu r ren t ly  

t o  9 to 12   mi l l i on   ba r r e l s   pe r  day i n  1980  and 13   t o  17 m i l l i o n   b a r r e l s  

per  day  in  1990. A t  t he   p re sen t  time, the   p reva i l ing   op in ion   as   to   the  

o i l  and gas   resource  base  favors   the  higher   es t imate   of   import  levels  

i n  1980-90 even  though  the  high  import  estimates look unrea l i s t i c   t oday .  

5. Implications  of  Relying  on  Foreign O i l  

U.S. o i l  imports  from Canada reached a peak of 1 .2   mi l l i on   ba r r e l s  

per  day  and  have  since  declined,  with  the  further  Canadian  government 

object ive  of   gradual ly   phasing  out   exports   completely.  The o i l   a v a i l -  

a b i l i t y  f r o m  t h e  rest of  the  free  world  (excluding OPEC and r e l a t e d  

production  in  the  Middle  East)  i s  d i s t i n c t l y   l i m i t e d ;   t h i s   p o r t i o n   o f  

the free world is in   such a s u b s t a n t i a l   n e t   d e f i c i t   p o s i t i o n   o n   p e t r o l e u m  

that   the   expected  increase  in   local   product ion  can do no  more t h a n   o f f s e t ,  

or p a r t i a l l y   o f f s e t ,   t h e   l o c a l   i n c r e a s e   i n  demand. Some coun t r i e s   w i th in  

th i s   ca tegory ,   should   subs tan t ia l   o i l   p roduct ion   be   ach ieved ,  may a l s o  
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e l e c t   t o   j o i n  OPEC, which is  assumed to   provide  the  balance  of   the 

required  supply;  i t s  a v a i l a b i l i t y  i s  f a r  from assured.  

Based  upon a f r e e  world  energy  balance  that   takes  into  account  the 

n e t   a v a i l a b i l i t y  from the  Soviet   Bloc,  t h e  OPEC and r e l a t e d  Middle East  

output  i s  p ro jec t ed   t o   i nc rease   f rom 31 mi l l i on   ba r r e l s   pe r  day i n  1973 

and 27 mi l l ion   bar re l s   per   day  i n  1975 t o  32 mil l ion   bar re l s   per   day  i n  

1980  and 41   mi l l i on   ba r r e l s   pe r   day   i n  1990. This   p ro jec ted  OPEC output 

assumes f u l l   a v a i l a b i l i t y  of Federal  OCS and a l l   o t h e r  U . S .  o i l  and gas 

a s  well as   nuc lear  power and other   sources  of energy. When economists 

d e c l a r e   t h a t   t h e r e  w i l l  be a surplus   of   energy  within  the time period  of 

t h i s  s tudy,   they assume t h a t   a l l  of   these  sources  w i l l  be a v a i l a b l e  and 

t h a t   t h e r e  w i l l  a l s o  be  numerous d iscover ies  of s u p e r g i a n t   o i l   f i e l d s ,  

but  some of t h e  same economists w i l l  then  argue  against   the  development of 

Federa l  OCS resources  or other   sources  of energy. The discovery of super- 

g i a n t   f i e l d s ,   s u f f i c i e n t   t o   a l t e r   t h e   h i s t o r i c a l   t r e n d  i n  t h e   f i n d i n g  

r a t e ,  i s  bas ica l ly   unpredic tab le .  The pas t   f i nd ing   r a t e   i nco rpora t e s  

discoveries   such  as   in   the  North  Sea and the  North  Slope; if the  f u t u r e  

t r e n d   i n  t h e  f i n d i n g   r a t e  i s  t o  be subs t an t i a l ly   h ighe r ,   such   f i e lds  w i l l  

have t o  be  found  with  increasing  frequency.  Outside  of OPEC, such a 

prospect  i s  not  supported by cur ren t   eva lua t ions  of the  resource  base.  

I f  new U . S .  sources of energy  are  not made a v a i l a b l e  and the  U.S. 

economic  growth p ro jec t ions  of th i s   s tudy   a re   no t   reduced ,  t he  need f o r  

OPEC production will be t h a t  much g r e a t e r ;   i n s t e a d  of 41   mi l l i on   ba r r e l s  

per  day i n  1990, we could  face a r e l i a n c e  on OPEC of 58 m i l l i o n   b a r r e l s  

per   day  i f  OCS production and nuclear power are  not  permitted.   Obviously,  

t he  less t h e  U . S .  energy   product ion ,   the   g rea te r   the   wor ld ' s   re l iance  on 

OPEC. Extreme r e l i a n c e  on OPEC is not  sound  policy  because of the  lack  

of securi ty  of t h i s   supp ly ,   an   a l r eady   unce r t a in   ou t look   a s   t o   t he   ava i l a -  

b i l i t y  of t h e   q u a n t i t i e s   r e q u i r e d   w i t h o u t   f u l l  U . S .  development,  and 

p o t e n t i a l  economic d i s t o r t i o n s   i f  t he  r e l i a n c e  i s  too  extreme. 

Of major   s ignif icance  with  respect   to   excessive  re l iance on 

f o r e i g n   o i l ,  is the  burden  placed  on  the  foreign  exchange  posit ion  of  the 

United  States .  Sudden p r i ce   i nc reases  by the  OPEC i n  1973  increased 

the  adverse  balance of  payments  of the   Uni ted   S ta tes .  The weight of 
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economic  opinion  is  that  the  sudden  increase  had  much to  do with  the 

severe  inflation  of 1974. The  measures  taken  to  combat  that  inflation  as 

well  as  the  basic  economic  distortion  induced  in  turn,  have  a  great  deal 

to  do  with  our  present  economic  recession  and  high  unemployment  rate. 

The  more  we  are  dependent on foreign  oil  the  more we  are exposed  to  similar 

and  indeed  more  severe  shocks  of  the  same  sort.  Gentlemen,  the  need 

clearly  exists. 

DELAYING  DEVELOPMENT 
The second  question  to  be  considered  is  that of delaying  development. 

When  there  is  a  demonstrated  need  for  oil  and  gas  from  the  Federal OCS 

now,  when  there  is  every  indication  that  the  resource  exists,  when  the 

technology  is  available to develop  the  resource,  and  when  industry  is 

considering  investing to find  and  produce  the  oil  and  gas,  should  develop- 

ment  be  delayed?  It has been  argued  that  oil  and gas  are  too  precious 

to  use  them  for  their  Btu  content,  and  that  development  of  the  Federal 

OCS resources  should  be  delayed  until  their  use  can  be  restricted to 

such  valued  uses  which  are  generally  characterized as the  production  of 

materials  (i.e.,  petrochemicals)  as  opposed  to  heat  and  other  forms  of 

energy.  It  has  also  been  argued  that  a  delay  of  a  few  years is neces- 

sary for planning  purposes. 

There are  substantial  net  economic  benefits  to  the  development  of 

OCS production.  Any delay,  even for a  few  years,  cannot  be  made up 

later  and  will  reduce  those  benefits  in  constant  present  dollars  as  well 

as  incurring  greater  risk  of  inadequate  energy  supplies  over  a  longer 

period  of  time. There  is  a  high  degree  of  risk  involved  and  the  poten- 

tial  consequences  are  even  lower  economic  growth  and  higher  unemployment 

than  have  been  incorporated  in  this  study.  In  evaluating  the  consequences, 

rather  than  isolating  the  analysis  to one source  such as the  Gulf of 

Alaska,  all  challenged  new  sources  should be combined  together;  the  reduced 

domestic  Supply  of 2 to 7 million  barrels  per  day  equivalent  in  1985  and 
5 to 12 million  barrels per day  equivalent in  1990  entails  high  risks 

amounting  to $100-$300 billion (1975 dollars)  per  year  of  reduced GNP 

rising to $250-$600 billion  per  year  by 1990;  the  related  unemployment 

is  in  the  millions  of  people,  at  the  extreme  in  excess  of 20 million. 
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A s  f o r   t h e   l o n g  term de lay ,   t he  same arguments   are   appl icable .   In  

add i t ion ,   t he   concep t   t ha t  o i l  i s  too   p rec ious   t o   u se   fo r   t he rma l   va lue  

f a i l s   t o   c o n s i d e r   t h e   p o t e n t i a l   u s e  of coal--our  abundant  energy  resource-- 

fo r   t he   p roduc t ion  of chemicals and o ther   mater ia l s .  

WAITING FOR A NATIONAL ENERGY POLICY 

The th i rd   ques t ion   dea ls   wi th   de lay ing   deve lopment   un t i l  a na t iona l  

energy  policy  has  been  adopted. But d e s i r a b l e   a s  a nat ional   energy 

pol icy  may be,  it c a n n o t   a l t e r   t h e   b a s i c   f a c t s  of energy  supply and 

demand desc r ibed   ea r l i e r .  Energy  and  economic a c t i v i t y   a r e  s o  i n t e r -  

r e l a t e d   t h a t   a n   e n e r g y   p o l i c y   l i t e r a l l y   r e q u i r e s  a n  economic p lan ,  

introducing many u n c e r t a i n t i e s  and extreme  controversy. A complete 

nat ional   energy  pol icy may never  be  developed.  In  any  event, no pol icy 

or portion  thereof  has  any  chance of acceptance if it is predica ted  on 

low economic  growth,  high  unemployment, or no i n c r e a s e   i n  rea l  d isposable  

income. No policy  can  create  onshore o i l  and gas   r e sources   t ha t  do not 

e x i s t ,  or br ing  on new resources  held  back by l e g a l  or environmental 

hurd les ,  or make  new technology and c a p i t a l   i n s t a n t l y   a v a i l a b l e .  

The probable  elements of a national  energy  policy  have  been  antici-  

p a t e d   i n   t h e   e a r l i e r   a n a l y s i s - - c o n s e r v a t i o n   l e g i s l a t i o n ,   r i s i n g   r e a l   p r i c e s  

fo r   ene rgy ,  and  encouragement i n   t h e  development  of a l l   ene rgy   r e sources .  

But a po l i cy   canno t   change   t he   a l t e rna t ives   t o   Fede ra l  OCS development-- 

e i t h e r   g r e a t e r   r e l i a n c e  on o i l   i m p o r t s  or a lower  economic  growth r a t e .  

Delaying  development u n t i l  a nat ional   energy  pol icy i s  ava i l ab le  w i l l  

h e l p   t o   d e f e a t   t h e   p o t e n t i a l   s u c c e s s  of  such a plan,   because  the  domestic 

energy  supply i s  needed now. 

CONCLUSION 

Developing  Federal OCS resources  will r e s u l t   i n   s u b s t a n t i a l   n e t  

economic bene f i t s   i n   i t s e l f .   Add i t iona l ly ,   t h i s   deve lopmen t  w i l l  he lp  

to   support   the   nat ion  in   expanding  the economy and c r e a t i n g   a d d i t i o n a l  

j obs   fo r   an   a l r eady  known inc rease   i n   t he   l abo r   fo rce .  The a l t e r n a t i v e  

is 1ower.economic  growth  and  greater unemployment--measured i n   m i l l i o n s .  
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These resources  should be developed  as  quickly  as  possible,  in 

order to   arres t  a  continuous  decline i n  U . S .  o i l  and gas  production and 

to  achieve  a  reasonable  regional  balance  in world o i l   s u p p l i e s .  There 

i s  no economic or energy  pol icy  just i f icat ion  for any delay. 
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Statement   of   Paul  L. Horrer ,   In te rsea   Research   Corpora t ion  

OFFSHORE SALE ENVIRONMENTAL HEARING 

Anchorage,  Alaska 

My name i s  Paul   Horrer .  I am P r e s i d e n t  of Intersea  Research  Corpora-  

t i o n .  My educa t iona l   background   i nc ludes  a BS i n  Meteorology  from  Cal  Tech 

and MS i n   Phys ica l   Oceanography   f rom  Sc r ipps   In s t i t u t ion  of Oceanography. 

My work e x p e r i e n c e   i n c l u d e s  8 yea r s   a s   r e sea rch   oceanographe r   a t   Sc r ipps  

and 19 y e a r s   a s  a consul t ing   oceanographer .  The l a t t e r   i n c l u d e s   p r o j e c t s  

i n   A laska   beg inn ing   w i th   t he   Chevron   mar ine   t e rmina l   a t   N ik i sk i   i n  1959. My 

f i rm ,   In t e r sea   Resea rch ,  i s  p resen t ly   conduc t ing  a two-year  wave  measure- 

ment  program a t   f i v e   l o c a t i o n s   i n   t h e  Gulf of A laska .   In t e r sea ' s   p redecesso r  

company,   Mar ine   Advisers ,   Inc . ,   ca r r ied   ou t   an   ex tens ive   in -of f ice   s tudy  

i n  1968-70 to   develop  and  summarize  data  on weather ,   waves  and  currents   in  

t h e  Gulf  of  Alaska as well  as two yea r s   o f  wave  measurements a t   Y a k u t a t .  

Both p r o j e c t s  were f inanced  by  groups  of o i l  companies. 

S l i d e  1 The purpose  of my testimony i s  to   d i scuss   t he   phys i ca l   mar ine   env i ron -  

ment  of t he   Gu l f   o f   A laska ,   pa r t i cu la r ly   a s  t h i s  env i ronmen t   a f f ec t s   o f f shore  

pe t ro l eum  ope ra t ions ;  t o  d e s c r i b e   t h e   s t a t e  of p r e s e n t   s c i e n t i f i c  knowledge 

of th i s   envi ronment ;  and t o   i n d i c a t e  some fu ture   improvements   to   he   expec ted  

in  such  knowledge. 



Genera l ly  my t es t imony is  i n  agreement w i th  the   Dra f t   Env i ronmen ta l  

Impact   Statement   which  presents  a good d e s c r i p t i o n  of t h e   p h y s i c a l   m a r i n e  

environment.  Two except ions   involve   (a )   ocean   cur ren ts ,   and   (b)   t sunamis .  

Some recen t   i n fo rma t ion ,   no t   i nc luded  i n  t h e  E I S ,  i s  a v a i l a b l e  on c u r r e n t s .  

The o t h e r   e x c e p t i o n  i s  t h a t  I d i s a g r e e   w i t h   t h e   b r o a d  statements made i n   t h e  

E I S   r e g a r d i n g   p o t e n t i a l  damage t o   r i g s  and f a c i l i t i e s  due t o   t s u n a m i s .  

W r i t t e n  comments on t h e  E I S  w i l l  b e   f i l e d   l a t e r ,  

S l i d e  2 Pas t   and   present   measurements  i n  t h e   G u l f   t h a t  are p e r t i n e n t   t o  this  

t e s t imony   i nc lude   bo th   pub l i c  and  industry-sponsored  programs  which  date 

back   t o   t he   end  of t h e  l a s t  cen tu ry ,   beg inn ing   w i th   wea the r   obse rva t ions  

f rom  sh ips ,  as wel l  as shore-based  recording  of   t ides   and sea water 

tempera ture .   Those   in i t ia l   p rograms  and   o thers   a re   cont inuing ,   and  now 

t h e r e  are wea the r  sa te l l i t es  a n d   s o p h i s t i c a t e d  wave and   weather   t e lemeter ing  

buoys. 

The   weather   p lays  a g o v e r n i n g   r o l e   i n   d i c t a t i n g   t h e   n a t u r e  of almost 

a l l  o f f shore   ope ra t ions .  The knowledge   of   average   o r   f requent ly   occur r ing  

wea the r   cond i t ions  i s  a n   i m p o r t a n t   f a c t o r   i n   p l a n n i n g   f o r   e f f i c i e n t   a n d  

s a f e   o f f s h o r e   o p e r a t i o n s .   E v a l u a t i o n s   o f   e x t r e m e   o r   r a r e l y   o c c u r r i n g  

c o n d i t i o n s   p r o v i d e   t h e   b a s i s   f o r  the d e s i g n   o f   s t r u c t u r e s   o r   o t h e r   f a c i l i t i e s .  

And, f i n a l l y ,   p r e d i . c t i o n  o f  weather  i s  a n   i n t e g r a l   p a r t  of the  conduct   of  

p ruden t   o f f shore   ope ra t ions .  

? ' 'de  3 

-, 

Within  the  Gulf   of   Alaska  area,   wind  measurement   data  are a v a i l a b l e  

a t  c o a s t a l   s t a t i o n s ,  a t  Midd le ton   I s l and ,  a t  two weather  buoys (EB-03 and 



EB-33) ,  and  from some s h i p   r e p o r t s .   S u c h   i n f o r m a t i o n   g i v e s  a f i r s t   e s t i m a t e  

of   wind   condi t ions   genera l ly   to   be   found  wi th in   the   Gul f   o f   Alaska   bu t  

d o e s   n o t   n e c e s s a r i l y   d e s c r i b e  all o f f s h o r e   l o c a t i o n s .  However, t h e r e  are 

methods  by  which  winds can b e   c a l c u l a t e d   f r o m   t h e   s y n o p t i c   w e a t h e r   c h a r t s  

S l i d e  4 o f   h i s t o r i c a l   d a t a   p u b l i s h e d   b y   t h e  Weather Bureau.  In 1967, t he   pe t ro l eum 

indus t ry   o rganized   and   suppor ted   an   envi ronmenta l   s tudy  o f  t h e  Gulf  of 

Alaska   cos t ing   $1 ,200 ,000   and   requi r ing   th i r ty   months   o f   e f for t .  The prime 

c o n t r a c t o r   f o r   t h i s   e f f o r t  was my consul t ing   f i rm,   Mar ine   Advisers ,   Inc .  

The Mar ine   Advisers '   p ro jec t   inc luded   wind   ca lcu la t ions   f rom  weather   maps ,  

t e c h n i c a l l y  known as w i n d   h i n d c a s t s ,   f o r   t w e n t y   l o c a t i o n s   i n   t h e   G u l f   o f  

S l i d e  5 Alaska. An example   r e su l t   o f   t h i s   s tudy  is  summarized i n   t h i s   s l i d e  which 

po r t r ays   t he   mon th ly   va r i a t ion   o f   w ind   cond i t ions   t h roughou t   t he   yea r   a t   one  

locat ion.   For   example,  t h i s  i n d i c a t e s   t h a t   d u r i n g   t h e  month  of January 

winds   g rea t e r   t han  24 kno t s   cou ld   be   expec ted   t o   occu r  25 pe rcen t   o f   t he  time. 
- 

S l i d e  6 More d e t a i l  i s  a v a i l a b l e   i n   i n f o r m a t i o n   a b o u t   t h e   d i r e c t i o n s   o f   w i n d s ,   p r e -  

s e n t e d   i n  this  s l i d e  as a t y p i c a l  "wind  rose" a t  an   in format ion  s i t e .  For 

example ,   th i s   d iagram  ind ica tes   tha t   winds   f rom  the   eas t - southeas t ,  a t  

speeds  between 11 and 2 1  knots ,   occur   approximate ly  10 p e r c e n t  of t h e  time. 

S l i d e  7 In   addi t ion ,   the   examinat ion   of   wind   in format ion   permi ts   eva lua t ions   o f  

the ex t reme  events  t o  be   expec ted .  A s  in all eva lua t ions   o f   ex t r eme   even t s ,  

one  must view t h e   i n f o r m a t i o n   i n  a p r o b a b i l i s t i c  manner.  Annual  extreme  winds 

h a v e   d i f f e r e n t   s o r t s   o f   p r o b a b i l i t y   d i s t r i b u t i o n s   t h a n  do typ ica l   w inds .  

A series of   observed  annual  maximum e v e n t s  i s  f i t t e d   t o  one  of   these 

t h e o r e t i c a l   d i s t r i b u t i o n   f u n c t i o n s  and the   speed   occur r ing   once   per   cen tury  

on t h e   a v e r a g e   c a n   t h e n   b e   d e t e r m i n e d .   T h i s   s l i d e   i n d i c a t e s   t h a t  a t  a 

v 
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t y p i c a l   o f f s h o r e   l o c a t i o n  i n  t h e  Gulf  of  Alaska,   one  should  expect  wind 

gus ts   o f  100 k n o t s   t o   o c c u r  on the   ave rage   once   eve ry   f i ve   yea r s .  

It i s  i m p o r t a n t   t o   n o t e   t h a t ,   i n   g e n e r a l ,   w i n d s  are n o t   d i r e c t l y  the 

mst i m p o r t a n t   p a r a m e t e r   w h i c h   i n f l u e n c e   o f f s h o r e   s t r u c t u r e s   o r   o p e r a t i o n s .  

I n s t e a d ,  i t  i s  the   waves   genera ted  by the   winds   which   cons t i tu te   the   mos t  

impor tan t  phenomenon.  Winds d e t e r m i n e d   f r o m   t h e   h i s t o r i c a l   s y n o p t i c  

wea the r  maps may a l s o   b e   u s e d   t o   e v a l u a t e  waves o c c u r r i n g   d u r i n g   p a s t  

h i s t o r y .   S u c h   h i s t o r i c a l  wave e v a l u a t i o n s ,   o r  wave h i n d c a s t s ,  were a l s o  

a p a r t   o f   t h e   i n d u s t r y - s u p p o r t e d   G u l f   o f   A l a s k a   p r o j e c t   b e g u n   i n  1967.  

S l i d e  8 Wave c a l c u l a t i o n s  were v e r i f i e d   a g a i n s t  wave measurements ,   a lso made as 

a p a r t   o f  the p r o j e c t .   T h i s   s l i d e   i n d i c a t e s   t h e   s e a s o n a l   v a r i a t i o n  of 

normal waves a t  a t y p i c a l   s t a t i o n   i n   t h e  Gulf  of  Alaska. These r e s u l t s ,  

f o r   e x a m p l e ,   i n d i c a t e   d u r i n g   t h e  month  of  January, sea s ta tes  w i t h   s i g n i -  

f i c a n t  waves  higher   than 1 2  fee t  s h o u l d   b e   e x p e c t e d   t o   o c c u r  25 percen t   o f  

the time. S i g n i f i c a n t  wave h e i g h t  i s  a t e c h n i c a l  term but  one  whose 

n u m e r i c a l   v a l u e   c o r r e s p o n d s   c l o s e l y   t o   t h e   s u b j e c t i v e   v i s u a l   i m p r e s s i o n  

S l i d e  9 of wave he igh t   r epor t ed   by  a t r a ined   obse rve r .   In fo rma t ion  on the   occu r rence  

of  extreme wave even t s  i s  d e p i c t e d   i n   t h e   n e x t   s l i d e .   T h i s   i n d i c a t e s   t h a t  

a wave 95 f ee t  high  should  occur ,   on  the  average,   once  every 100 y e a r s .  

Refinement of t hese  wave d a t a  w i l l  be  accompl~ished, i f  needed, by 

means o f   t h e  wave  measurements  and  hindcast   eva1.uation  being  performed 

S l i d e  10 now b y   I n t e r s e a   f o r  a group  of o i l  companies.  "Waverider"  buoys,  which 

r e a s u r e  sea s u r f a c e   e l e v a t i o n   f l u c t u a t i o n s  by  means of a s p e c i a l i z e d  
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acce lerometer ,  telemeter d a t a   t o   s h o r e   w h i l e  also ana lyz ing   and   record ing  

results on a c a s s e t t e   t a p e   w i t h i n   t h e  buoy.   Fif teen of t hese   were  

i n s t a l l e d  i n  f i v e   c l u s t e r s  of three each ,   for   redundancy ,  i n  August  and 

S l i d e  11 September 1974.  Wave d a t a  i s  received  and  recorded  ashore  from  the  Waveriders 

at Si tk inak   I s l and ,   Midd le ton   I s l and   and   Yaku ta t .  Wind and   o ther   weather  

d a t a  are recorded   ashore  a t  t h e s e   t h r e e   l o c a t i o n s .  I t  is  p l a n n e d   t o   c o n t i n u e  

t h i s   p r o g r a m   i n t o  1976.  

The  Gulf  of  Alaska  has  earned a r e p u t a t i o n  as be ing  a s to rmy   a rea  

o f   t he   wor ld .  However, t h i s   a r e a  i s  no t   marked ly   d i f f e ren t   f rom  o the r  

areas i n  wh ich   t he   o f f shore   pe t ro l eum  indus t ry   has   success fu l ly   conduc ted  

ope ra t ions .  The indica ted   ex t reme  winds   o f   the   Gul f   o f   Alaska   a re  

s u b s t a n t i a l l y  less than   those   assoc ia ted   wi th   Gul f   o f   Mexico   t rop ica l  

hu r r i canes ,   and   t he   pe r s i s t ence   o f   s to rm  winds   i n   t he   Gu l f   o f   A laska   does  

n o t   a p p e a r   t o   s u g g e s t  more severe c o n d i t i o n s   t h a n   e n c o u n t e r e d   i n   t h e  

Norwegian  North  Sea. I n  bo th  of t hese   men t ioned   a r eas ,   t he   pe t ro l eum 

i n d u s t r y  now o p e r a t e s   s u c c e s s f u l l y .  The i n d u s t r y  a l so  copes   wi th   s tormy 

S l i d e  1 2  sea c o n d i t i o n s   i n   o t h e r  areas, as well. An eva lua t ion   o f   va r ious  areas o f  

t h e   w o r l d   h a s   b e e n  made on t h e   b a s i s  of s h i p   r e p o r t s  of wave he igh t s .   Th i s  

survey  comparison i s  p resen ted  on t h e   n e x t   s l i d e ,  I t  is t o   b e   r e c o g n i z e d  

t h a t   s h i p   r e p o r t s   o f  wave h e i g h t s   r e f l e c t   c e r t a i n   b i a s e s   o n   t h e   p a r t  of 

obse rve r s  on s h i p s   w i t h   d i f f e r e n t   c h a r a c t e r i s t i c s .   N e v e r t h e l e s s ,   t h e   t r e n d s  

are s i g n i f i c a n t   i n   i n d i c a t i n g   t h a t   t h e   G u l f   o f   A l a s k a  i s  not  more stormy 

t h a n   o t h e r  areas i n  which   of fshore   pe t ro leum  opera t ions   have   been   conducted .  

I n  terms of   extremes,  i t  is  w o r t h w h i l e   t o   n o t e   t h a t  t h e  d r i l l i n g   v e s s e l  SEDCO 

135F  experienced a wave r e p o r t e d   t o   b e  95  f e e t   h i g h   i n   d r i l l i n g  o f f  Vancouver 
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(Petroleum  Engineer,  - March 1969) without   evidence of t h r e a t   t o   t h e   s t r u c t u r a l  

i n t e g r i t y   o r   s a f e t y  of the   un i t .   Moreover ,   the   indus t ry   has   des igned   p la t -  

forms fo r   ve ry   l a rge   waves ,   and   t hese   have   been   u t i l i zed  i n  the  North  Sea.  

One f a m i l i a r   w i t h   t h e  sea w i l l  r ecognize ,   o f   course ,   tha t   condi t ions  

of  wind  and  waves  are  also  accompanied by  var ious   types   o f   ocean   cur ren ts .  

On t h e   c o n t i n e n t a l   s h e l f ,  away f r o m   c o n s t r i c t e d   b a y s ,   c u r r e n t s   a r e   n o t  

genera l ly ,   however ,  a m a j o r   f a c t o r   i n   o f f s h o r e   d e s i g n   o r   r o u t i n e   o p e r a t i o n s .  

They a r e ,   n e v e r t h e l e s s ,   c o n s i d e r e d  i n  s t r u c t u r a l   d e s i g n  and must  be  accounted 

f o r   i n  any o i l   s p i l l   c o n t a i n m e n t   a n d   c l e a n u p   c o n t i n g e n c y   p l a n .  The previously-  

descr ibed  industry-sponsored  s tudy  determined  both  normal   current  and  extreme 

S l i d e  13 c o n d i t i o n s   o f   c u r r e n t   t o   b e   e x p e c t e d   i n   t h e  Gulf of Alaska.   Such  information 

is i n c l u d e d   i n   t h i s   s l i d e   w h i c h   d e p i c t s   t h e   o c c u r r e n c e   o f   n o r m a l   t y p e s   o f  

c u r r e n t .  This, fo r   example ,   i nd ica t e s   t ha t   cu r ren t   ve loc i t i e s   wh ich   exceed  

S l i d e  14 one   kno t   shou ld   gene ra l ly   be   an t i c ipa t ed  25 p e r c e n t  of t h e  time.  Estimated 

- 

e x t r e m e   c u r r e n t   v a l u e s   a r e  shown i n   t h e   n e x t   s l i d e ,   w h e r e   s u r f a c e   c u r r e n t s  

a r e   e v a l u a t e d   f o r  a t y p i c a l   l o c a t i o n   t o   b e   a s  much as  4 knots .  The va lues  

f o r   c u r r e n t   i n d i c a t e d   i n   t h e s e  s l ides  do n o t   d i f f e r  f rom  cur ren ts   found  in  

many o ther   a reas   o f   the   wor ld   such   as   the   Nor th   Sea   o r   the  Grand  Banks a r e a ,  

and they   a r e   no t  as s e v e r e  as c u r r e n t s   i n  Cook I n l e t .  

S l i d e  15 Direct  measurements of cur ren ts   wi th   record ing   cur ren t   meters  were 

c a r r i e d   o u t   i n   t h e  Gulf  of  Alaska i n  1974 by Bolt ,   Beranek & Newman, and 

I n t e r s e a   a t   s e v e n   l o c a t i o n s   a n d  by the   Na t iona l  Ocean  Survey a t   t h r e e   l o c a t i o n s .  

Analys is   o f   these   da ta  will permi t   fur ther   re f inement   o f   the   Yar ine   Advisers '  

s tudy   of   cur ren ts .  
Y 
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As w i t h   t r a d i t i o n a l   m a r i t i m e   a c t i v i t y ,   t h e  d r i l l i n g  of o f f s h o r e  o i l  

wells, e s p e c i a l l y   e x p l o r a t o r y  wells, must  b e  ca r r i ed   ou t   w i th   one   eye  

on the  weather .   This  means tha t   wea the r   fo recas t s   a r e   impor t an t .  

h e   o i l  company organized a t r i a l   f o r e c a s t i n g   e f f o r t ,   w i t h   e m p h a s i s  upon 

those   weather   condi t ions   which   might ,   fo r   example ,   ca l l   fo r   shut  down of 

an e x p l o r a t o r y   d r i l l i n g   o p e r a t i o n .  

Over a t r i a l   p e r i o d  of th ree   months ,   rou t ine   forecas ts   were  made f o r  

an a rea   o f f   Yakuta t   by  a m a r i n e   f o r e c a s t i n g   c o n s u l t i n g   f i r m .   P a r t i c u l a r  

a t t e n t i o n  was  devoted t o   t h e   f o r e c a s t  of s e a   s t a t e s .   C o n c u r r e n t l y   w i t h  

the   fo recas t ing ,   waves  were measured i n  t h e   f o r e c a s t   a r e a   u s i n g  a Waverider. 

Comparison  of forecas t   and   measured   condi t ions   o f   seas   p rovides  a measure 

o f   f o r e c a s t   r e l i a b i l i t y .  From such  comparisons  the  fol lowing  conclusions 

have   been   es tab l i shed .  

1. Most impor t an t ,   t he re   occu r red  no storm condi t ions  which  were 

n o t   f o r e c a s t .  

2.  ' h e re   were   on ly  a few " fa l se   a l a rm"   fo recas t   s to rms ,   wh ich   f a i l ed  

t o   m a t e r i a l i z e .  

While   experienced  judgment   indicates  t h a t  p r e s e n t  Gu1.f  of  A'lnska fore-  

c a s t i n g  i s  adequa te   fo r   o f f shore   ope ra t ions ,   improvemen t s   a r e   des i r ab le  and 

to   be   expec ted .  A group of o i l  companies i s  c o n s i d e r i n g  a new year-long 

forecas t ing   program  us ing  a computer-based  wave  model t o   g a i n   p r a c t i c e  i n  

t h i s   s c i e n c e   b e f o r e   e x p l o r a t o r y   d r i l l i n g  is i n i t i a t e d .   S p e c i a l   f o r e c a s t i n g  
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g e n e r a l l y   i m p r o v e s   r a p i d l y   w i t h   e x p e r i e n c e   g a i n e d   i n   a c t u a l   o p e r a t i o n s .  

For   the  Gulf   of   Alaska,   one may expec t  that  t h i s  normal evolution  of  improve- 

ment w i l l  b e  augmented   th rough  expans ion   of   the   input   da ta   base  by a d d i t i o n a l  

oceanographic   buoys   to   be   deployed   by  the Nat ional   Oceanographic   and Atmos- 

phe r i c   Admin i s t r a t ion .  One such  buoy is  now i n  operat ion  off   Kodiak,   and 

ano the r  i s  o f f   Y a k u t a t ,  as shown i n   a n  earlier s l i d e .  

S l i d e  16  In   add i t ion   t o   knowledge  of  winds, waves a n d   c u r r e n t s ,   t h e   o f f s h o r e  

i n d u s t r y   a l s o   r e q u i r e s   e s t i m a t e s   o f   t h e   t o t a l  water leve l  r ise  a n d ,   e s p e c i a l l y ,  

e s t i m a t e s  o f  t h e   p r o b a b i l i t y   t h a t   v a r i o u s   d e s i g n   w a t e r   l e v e l   e l e v a t i o n s  

w i l l  occur .   Besides   waves  and  the  infrequent   ear thquake-produced  tsunami,  

t h e  components  of  raised sea s u r f a c e   e l e v a t i o n s   a r e   a s t r o n o m i c a l   t i d e   a n d  

s to rm  su rge .   T ides   i n   t he   Gu l f   o f   A laska  are o f   t h e  mixed  type,   containing 

both  diurnal  and  semi-diurnal  components.  I n  the n o r t h e a s t   p a r t  of the  Gulf  

of  Alaska,  extreme t ides   range   f rom - 3  t o  +15 feet  r e l a t i v e   t o   t h e  >lean Lower 

Low Water reference datum. 

S torm  surge  i s  t h e   i n c r e a s e   i n   s e a - s u r f a c e   e l e v a t i o n  due t o  low 

b a r o m e t r i c   p r e s s u r e   a n d   t o   w i n d   t i d e .   I n  the 14arine  Advisers '   study, 

s t o r m   s u r g e  was c a l c u l a t e d   f o r   t h e  most  severe  storms  of  record.   Depending 

on loca t ion   and   wa te r   dep th ,  the 100-year  storm may r a i s e   t h e  water l e v e l  

by  one t o   f i v e   o r  six f e e t .  T h e  100-year  combined  ;Istronomica1  and  storm 

t i d e  i s  on t h e   o r d e r   o f  20 f ee t   above  mean l o v e r  low w a t e r   o r  15 f e e t  above 

mean s e a   l e v e l .   T h i s  i s  cons ide rab ly  less t h a n   i n  Cook I n l e t .  
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S l i d e  18 

Good documentation now e x i s t s  on t sunami   run-up   e leva t ion   in   harbors  

a n d   b a y s ,   a n d   t h u s   s h o r e   f a c i l i t i e s   c a n   b e   c o n s t r u c t e d   a t   s a f e   e l e v a t i o n s .  

I n   t h e  open Gulf ,   a l though  the  tsunami i s  h i g h e r   a t   p l a c e s   t h a n   t h e  t i d e s ,  

i t  is  much lower  than  the maximum storm  wave.  For  example, i n   t h e  Good 

Friday 1964 ear thquake ,  i t  has   been   ca l cu la t ed  by numerical   model ing  that  

t h e  w a t e r   e l e v a t i o n s   a b o u t  50 mi les  west of   the   p roposed   lease   a rea   reached  

a maximum of 30 f e e t ,   f i v e   m i n u t e s   a f t e r   i n i t i a l   g r o u n d   m o t i o n .  I n  t he  

open  Gulf,   the  tsunami  was  not a b o r e   n o r  was i t  s t e e p   l i k e  a wind  wave, 

b u t   r a t h e r   t h e   w a t e r   l e v e l   r o s e   g r a d u a l l y   t o  i t s  maximum e l e v a t i o n .  

I n   t h e  CEQ r e p o r t   t h e   p o t e n t i a l  damage t o   u n d e m a t e r   o i l   s t o r a g e   s y s t e m s  

on t h e  open  coast   due  to  tsunamis was assessed   improper ly .  In o r d e r  t o  

p l a c e  i t  i n t o   p r o p e r   p e r s p e c t i v e ,  i t  is  u s e f u l   t o  compare t h e  tsunami  with 

s torm  waves.   Drag  and  iner t ia l   forces  on a h y p o t h e t i c a l   s t o r a g e   v e s s e l  

due t o  a tsunami will be much sma l l e r   t han   t hose   due   t o   t he  maximum storm 

wave f o r  which   the   indus t ry  i s  conf ident  i t  can   sa fe ly   des ign .  

For  example, a t s u n a m i   r a i s i n g   t h e   w a t e r   l e v e l  30 f e e t   i n  5 minu tes   a t  

a l oca t ion   where   t he   wa te r   dep th  is 200 f e e t  would   p roduce   water   hor izonta l  

a c c e l e r a t i o n  and v e l o c i t y  maxima of   0 .15   f t / sec2  and 7 f t l s e c .  By comparison, 

t h e  maxima f o r  a s torm wave 90 f e e t   h i g h   w i t h  a 1 6  second  period  would  be 

8 f t / s e c 2  and 20 f t j s e c   a t   t h e   s u r f a c e   d e c r e a s i n g   t o  4 f t / s e c 2  and 10 f t / s e c  

a t   the   bo t tom.  

Buoyancy f o r c e s  due t o  a tsunami w i l l  be   comparable   to  

those  due  to   the  design  s torm  wave.  Of course ,   buoyancy   forces   mat te r  



'L 

on ly   fo r  an underwater  storage  tank  which  has  large  volume  above  the 

s t i l l  w a t e r   l e v e l .  A storm wave 90 f e e t   h i g h   w i t h  16 s e c o n d s   p e r i o d   i n  

200 f e e t   w a t e r   d e p t h  would r a i s e   t h e   w a t e r   l e v e l  an average  of 44  f e e t   a l o n g  

a 300-foot   wide   s t ruc ture ;   the   hydrodynamic   a t tenuat ion   reduces   th i s   to  

25 f e e t   d i f f e r e n t i a l   w a t e r   p r e s s u r e   a t   t h e   s e a   f l o o r .   T h a t  compares  with 

30 f e e t   c a l c u l a t e d   w a t e r   l e v e l   r i s e  due t o   t h e  1 9 6 4  t sunami   i n   t he  open  Gulf. 

'Che o t f sho re   pe t ro l eum  indus t ry   gene ra l ly   expends  s u b s t a n t i a l  e f f o r t  

i n  unders tanding   the   phys ica l   mar ine   envi ronment   where   o f fshore   opera t ions  

are   conducted.  I t  i s  t o   b e   n o t e d   t h a t  much of t h e   d e t a i l e d   i n f o r m a t i o n  

i s  ob ta ined  t o  meet  expanding  needs  as  development  proceeds.   Specific 

d e s i g n   i n f o r m a t i o n ,   r e q u i r e d   f o r   d e s i g n  o f   p r o d u c i n g   f a c i l i t i e s ,  is most 

e f f e c t i v e l y   g a t h e r e d   i n   t h e   c o u r s e  of e a r l y   e x p l o r a t o r y   p h a s e s .  From t h e  

foregoing ,  i t  i s  q u i t e   c l e a r   t h a t   t h e   i n d u s t r y   h a s   a l r e a d y   c o m p l e t e d   t h e  

requi red   p re l iminary   assessment   o f   the   phys ica l   mar ine   envi ronment  of t h e  

Gulf of Alaska.  Although  more  complete  and  detailed  knowledge w i l l  be  

gained as o f f s h o r e   a c t i v i t y  i n  t h e   a r e a   i n c r e a s e s ,  I am conf iden t   t ha t  

su f f i c i en t   knowledge  is a l r e a d y   a v a i l a b l e   t o   p e r m i t   o p e r a t i o n s   t o   b e   c o n d u c t e d  

w i t h   s a f e t y   t o  t h e  environment  and to personnel .  
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GULF OF ALASKA 
SEA FLOOR 

GOOD MORNING, Ply NAME IS JOHN ~ K E E V E R ,  I AM A STAFF 
GEOLOGIST AND EXPLORATION REPRESENTATIVE IN ALASKA FOR AMOCO 
PRODUCTION COMPANY AND HAVE BEEN EMPLOYED IN THAT CAPACITY, 

RESIDENT IN ALASKA, FOR NINE YEARS,  DURING THAT TIME I HAVE 

BEEN CONCERNED, ON BEHALF OF MY COMPANY, W I T H   F I E L D  WORK, 

WITH  GEOPHYSICAL WORK, AND WITH BOTTOM  SAMPLING I N  THE GULF 
OF ALASKA, I HAVE  REVIEWED  THE  DRAFT  ENVIRONMENTAL  STATE- 

MENT, IN PREPARING THE FINAL ENVIRONMENTAL STATEMENT, I 
B E L I E V E  YOU SHOULD BE AWARE THAT  THE OIL AND GAS INDUSTRY, 

AND OTHERS, HAVE  ACQUIRED A VERY  GREAT  DEAL OF INFORMATION 

ABOUT THE SEA FLOOR IN THE GULF OF ALASKA, AND THAT CON- 

SIDERABLE TECHNOLOGY TO INTERPRET  THIS  INFORMATION  WITH 

RESPECT TO ENVIRONMENTAL CONCERNS E X I S T S ,  

W E  DO NOT SUGGEST THAT THE GULF OF ALASKA SEA FLOOR IS FREE 

FROM PROBLEM  AREAS, WE DO,  HOWEVER, F IRMLY  BELIEVE  THAT 

INDUSTRY HAS THE  INFORMATION AND THE KNOWLEDGE TO I D E N T I F Y  

THESE  AREAS AND THAT OUR OPERATIONS CAN BE CONDUCTED WITH 

COMPLETE  ENVIRONMENTAL  SAFETY, 
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I N  GEOLOGY, AS I N  HISTORY, ONE OF THE MOST B A S I C   P R I N C I P L E S  

I S  THAT  THE  PAST I S  A  KEY TO PREDICTING  THE  FUTURE, FOR- 
TUNATELY,  THERE I S  A RECORD OF IMPORTANT  PAST  EVENTS I N  THE 

GULF OF ALASKA TO AID us IN JUDGING THE SAFETY OF FUTURE 

OPERATIONS, THIS RECORD IS ENSCRIBED IN THE GEOLOGY OF THE 

GULF OF ALASKA, IT IS WRITTEN IN THE ROCKS EXPOSED ALONG 

THE SHORE, AND MORE GERMANE  TO OUR PRESENT CONCERNS, I T   I S  

WRITTEN IN THE SEDIMENTS UNDERLYING THE WATERS OF THE GULF 
OF ALASKA, 

I N  THE  NEXT FEW MINUTES I WILL SHOW YOU HOW  WE READ  THE 

HISTORY  WRITTEN I N  THE ROCKS OF THE SEA  FLOOR AND HOW  WE CAN 

THEN ANSWER QUESTIONS  ABOUT  THE G ~ L F  OF ALASKA'S SEA  FLOOR 

S T A B I L I T Y   I N   R E L A T I O N  TO LARGE  EARTHQUAKES, STORM WAVES, 

T I D A L  AND  STORM  CURRENTS,  AND NATURAL OIL AND GAS SEEPS, 

BEFORE GETTING INTO THE TECHNICAL DETAILS OF HOW WE READ THE 

HISTORY OF THE ROCKS, LET'S REVIEW FOR A MOMENT WHAT WE 

ALREADY KNOW ABOUT THE GULF OF ALASKA, WE KNOW THERE ARE 

OIL AND GAS SEEPS IN THE AREA,  WE KNOW THAT THE GULF IS 

SUBJECT TO LARGE WAVES AND SEVERE STORMS, AND THAT  THESE 

HAVE OCCURRED FOR MANY YEARS,  \{E  ALSO KNOW THAT  WITHIN 

RECORDED HISTORY  THE AREA  HAS BEEN  SUBJECT TO VERY  LARGE 

EARTHQUAKES, AND THAT  THESE  ALSO TOOK PLACE IN PREHISTORIC 

TIMES,  \/E ALSO KNOW THAT  SINCE ROCKS OF THE  SEA FLOOP. WERE 
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PRESENT  DURING SUCH PAST  EVENTS AND F A I L E D  ONLY I N  LOCAL 

AREAS, I T  I S  VERY  UNLIKELY  THAT  WIDESPREAD  FAILURE WILL 

OCCUR I N  THE  FUTURE, 

Now THEN, LET'S PROCEED TO INTERPRET GEOLOGIC HISTORY AND IF 

POSSJBLE  TO  PREDICT  THE  FUTURE, WE BEGIN  BY  GATHERING 

INFORMATION ABOUT  THE  SEA FLOOR, AND T H I S  I S  OBTAINED I N  A 

V A R I E T Y  OF WAYS, RANGING FROM DIRECT  OBSERVATION  BY  PEOPLE 

I N  SUBMERSIBLE  VESSELS  TO  DETAILED  MAPPING  BY  GEOPHYSICAL 

SURVEYS a 

THE TWO METHODS  MOST FREQUENTLY  USED  BY  THE  PETROLEUM 

INDUSTRY  HAVE  BEEN  SEA FLOOR SAMPLING AND HIGH  RESOLUTION 

ACOUSTIC  SEISMIC  SURVEYS, IP,! SEA FLOOR SAMPLING,  AN  ACTUAL 

P I E C E  OF ROCK OR OTHER MATERIAL FROM  ON OR BENEATH  THE  SEA 

FLOOR IS RECOVERED BY DREDGING OR CORIKG, CEVICES SUCH A S  

CLAMSHELL OR BUCKET DREDGES, DART OR PISTON CORERS, OR 

ROTARY CORE D R I L L S  ARE  USED TO OBTAIN  ACTUAL  SAMPLES OF THE 

MATERIAL ON  OR BELOW THE  SEA  FLOOR, 

HIGH RESOLUTION ACOUSTIC SEISMIC SURVEYS ARE USUALLY SPOKEN 

OF A S  ACOUSTIC SURVEYS, ALL ACOUSTIC SURVEY SYSTEMS HAVE AN 

UNDERWATER  ENERGY  SOURCE BROADCASTING SOUND  WAVES IIdTO  THE 

WATER, THE SOUND I S  SENT OUT Ii\i SHORT PULSES  AT  PRECISELY 
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TIMED INTERVALS, WHEN THE SOUND PULSES STRIKE A SURFACE 

SUCH  AS  THE  SEA FLOOR OR BEDS  BENEATH  IT,  THEY ARE REFLECTED 

BACK, I N  PART,  AND ARE  DETECTED  BY SENSITIVE  RECEIVERS, AND 

THE TOTAL TRAVEL TIME IS RECORDED, THE DISTANCE BETWEEN THE 

SOUND SOURCE  AND THE  REFLECTING SURFACE CAN THEN BE  CAL- 

CULATED FROM THE KNOWN VELOCITY OF SOUND THROUGH THE  TRANS- 

MITTING  MEDIUM, 

THE RANGE  OF USEFUL  FREQUENCIES FOR ACOUSTIC  SYSTEMS I S  FROM 

ABOUT 40 UP  TO 300,000 HERTZ,  T!iE  HIGHER FREQUENCY,  SHORTER 

WAVE LENGTH  SYSTEMS  HAVE  HIGHER  RESOLUTION AND ACCURACY, BUT 

SHALLOW PENETRATION,  WHILE  THE LOWER FREQUENCY,  LONG WAVE 

LENGTH  SYSTEMS  HAVE  GREATER C A P A B I L I T Y   I N  DEEP  PENETRATION, 

THE ENERGY  SOURCE  AND RECEIVERS OF ANY SYSTEM CAN BE TUNED 

TO RECORD SPECIFIC  FREQUENCIES  THAT  PROVIDE  THE  BEST  INFOR- 

MATION OR THE  INFORMATION MOST DESIRED ABOUT A PARTICULAR 

AREA, SUCH  SYSTEMS  ARE  CALLED  TUNED  TRANSDUCER  SYSTEMS, 

UNDER GOOD CONDITIONS, THE HIGH FREQUENCY SYSTEMS  CAN 

DEFINE  FEATURES  WITH  LESS THAN A  FOOT  OF R E L I E F  ON THE SEA 

FLOOR AND THEY CAN ALSO  DETECT SCHOOLS  OF F I S H  AND BUBBLE 

COLUMNS I N  THE  WATER,  THE LOWER FREQUENCY  SYSTEMS  CAN 

PENETRATE  PERHAPS  AS  NUCH  AS 3000' INTO  THE SEA  FLOOR AND 

DEFINE  BEDS  WITH A  RANGE OF ACCURACY OF 2' TO 30', 
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A NUMBER OF ACOUSTIC  SYSTEMS ON DIFFERENT  FREQUENCIES CAN BE 

MOUNTED ON ONE SURVEYING  VESSEL AND WHEN T H I S   I S  DONE THE 

RESULTING SURVEY IS CALLED A MULTI-SENSOR SURVEY, WHILE 

ACOUSTIC  SURVEY  DATA is BEING RECORDED ON SHIPBOARD,  THE 

EXACT  POSITION OF THE S H I P  IS ALSO  BEII\IG RECORDED CONTINUOUSLY 

BY NAVIGATIONAL SYSTEMS OF THE SHORAN OR LORAN TYPE, THUS, 
THE  EXACT  LOCATION WHERE EACH P I E C E  OF DATA WAS COLLECTED I S  

KNOWN. AND CONSEQUENTLY,  MAPS OF THE  DATA CAN BE  PREPARED, 

EXAMPLES OF THIS DATA ARE SHOWN HERE, FIGURE 5 IS A DEPTH 

RECORDER PROFILE, NAVIGATIONAL STATIONS ALONG THE PROFILE 

ARE  NUMBERED  ACROSS THE  TOP OF THE RECORD  AND  MARKED BY 

VERTICAL LINES, THE DEPTH SCALE ON THIS RECORD IS IN 

FATHOPIS, AND YOU WILL NOTE Ti iAT  THE RECORD SHOWS A SCARP 

WITH ABOUT EIGHT FATHOMS  OF R E L I E F  ON THE  LEFT, AND BUBBLE 

CLUSTERS IN THE WATER COLUliiN ON THE  RIGHT, 

A TUNED  TRANSDUCER  RECORD I S  SHOWN I N  THE LOWER PART OF 

FIGURE 5, THIS RECORD WAS RUN SIMULTANEOUSLY WITH THE DEPTH 

RECORDER  RECORD ABOVE  AIiD I T  SHOWS THE SAME SCARP, THE SAl4E 

BUBBLE  CLUSTERS; HOWEVER, THE  HORIZONTAL  SCALE I S  EXPANDED, 

AN ELECTROMECHANICAL RECORD IS SHCVIN IN THE UPPER LEFT OF 

FIGURE 6,  HERE WE SEE TWO LAYERS OF SEDIMENTARY ROCK, 
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COLORED  GREEN  AND YELLOW, AND WE SEE  THE  DETAILS OF THEIR 

CONTACT WITH A SERIES OF OLDER BEDS BENEATH  THEM, PENETRA- 
T I O N  HERE I S  ABOUT 500' BENEATH  THE SEA FLOOR, A SPARKER 

RECORD I S  SHOWN I N  THE LOWER PART OF FIGURE 6 AND I T  SHOWS A 

S I M I L A R  SUCCESSIOirl OF BEDS ALONG  A DIFFERENT SURVEY L I N E ,  

A SIDE SCAN SONAR RECORD I S  SHOWN IN FIGURE 7 ,  IN THIS 

SYSTEM  THE SOUND I S  BEAMED DOWN AND OUT ON E I T H E R   S I D E  OF 

THE  SHIP'S  TRACK AKD  THE RECORD FORMS A PICTURE MUCH L I K E  AN 

A E R I A L  PHOTOGRAPH  OF THE  SEA FLOOR SURFACE, 

THE ACTUAL BOTTOM SANPLES CAN BE EXAMINED BY SPECIALISTS IN 

GEOLOGY  AND ENGINEERING TO DETERMINE HOW OLD THE  BEDS t,lAY 

BE, THE  KIND OF ENVIRONMENT IN WHICH  THEY WERE DEPOSITED, 

WHETHER THEY MAY PROVIDE  SUITABLE SOURCES, OR SUITABLE 

RESERVOIRS, FOR OIL AND GAS, AND HOW STROPJG THEY MAY BE FOR 

ENGINEERING  PURPOSES, 

WHEN THESE  PROPERTIES  ARE  DETERMINED,  THEY CAN BE  CORRELATED 

WITH  THE  LAYERS OF SEDIMENTARY R O C K  DETERMINED BY THE 

ACOUSTIC SURVEYS,  AND RAPS C A I   B E  MADE  SHOWING THE SEA  FLOOR 

TOPOGRAPHY, THE  TREND OF SEA FLOOR GEOLOGIC  FEATURES,  THE 

D I S T R I B U T I O N  OF DIFFERENT  K INDS OF SEA  FLOOR  SEDIMENTS, AND 

THE  GEOLOGIC  STRUCTURE OF THE @I..DER BEDS CEKEATIi  TIIE S E A  

FLOOR I 
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THESE RESULTS CAN BE USED TO DETERMINE  THE  PRESENT SEA FLOOR 

ENVIRONMENT  AS  WELL  AS I T S  RECENT  HISTORY, AND CAN ALSO  BE 

USED  TO PLAN  FURTHER  EXPLORATION A C T I V I T Y ,  ONE OF I T S  

PRINCIPAL  USES FROM TtIE  ENVIRONMENTAL  STANDPOINT, I S  THAT I T  

ENABLES  THE  PETROLEUM  INDUSTRY TO LOCATE  THE  AREAS WtiERE 

HAZARDS MAY BE  INVOLVED AND  TO AVOID THEM OR TO PLAN AROUND 

THEM 

A NUMBER OF SEA FLOOR SURVEYS  HAVE  BEEN  CARRIED OUT I N  THE 

GULF OF ALASKA BY  INDUSTRY GROUPS, BY  PRIVATE GROUPS, AND BY 

INDIVIDUAL  COMPANIES,  THE SURVEYS  HAVE  EEEN  CONCENTRATED IN 

THE GENERAL AREA BETWEEN P~IDDLETON ISLAND AND ICY BAY, BY 
THE END OF SUMMER 1975, IT I S  ESTIMATED THAT THE INDUSTRY 

WILL HAVE ACCUMULATED ABOUT 6000 LINE MILES OF ACOUSTIC 

SURVEYS,  OVER 5000 DART CORE SAMPLES,  AND POSSIBLY 25,000' 
OF D R I L L  SAMPLES, AT A TOTAL COST OF MORE THAN $15 M I L L I O N  t 

MOST OF THIS  EXPENDITURE MAY BE  CREDITED TO THE  PETROLEUM 

INDUSTRY  AS AN INVESTMENT I N  ENVIRONMENTAL  UNDERSTANDING OF 

THE  REGION, 

BENEATH THE  CONTINENTAL  SHELF L I E  ROCKS S I M I L A R  TO THOSE 

FOUND ONStiORE BORDERIIU'G THE GULF OF ALASKA, HOWEVER, OFF- 

SHORE THE  FORMATIONS  ARE  LESS  STRUCTURALLY  DISTUREED  THAN 
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THEY  ARE ONSHORE, AND THEY WERE PLANED  OFF  BY  MARINE AND 

GLACIAL  EROSION  DURING RATHER LATE  GEOLOGIC  TIME, 

DURING THE PLEISTOCENE ICE AGES THE SEA LEVEL WAS LOWERED 

AND MUCH OF THE  GULF OF rtLASKA’S  CONTINENTAL  SHELF WAS liBOVE 

THE  SURFACE OF THE  SEA, I T  k.!AS THEN  COVERED BY GREAT I C E  

SHEETS  ORIGINATING IN THE  t510UNTAINS BEHIND  THE  PRESENT  COAST 

LINE,. THE I C E  APPEARS TO HAVE  CUT  SEVERAL  MAJOR  CHANNELS 

ACROSS THE GULF OF ALASKA CONTINENTAL  SHELF FROM HONTAGUE 

ISLAND  CHANNEL TO ALSEK CHANNEL, AND GLACIATION  APPEARS TO 

BE  THE  PRIMARY  DETERMINAKT OF THE  BATHYMETRY OF THE GULF OF 

ALASKA  CONTINENTAL  SHELF, 

THE UPPER RECORD ON FIGURE 8 I S  P.N ELECTROMECHANICAL RECORD, 

AND SHOWS THE SEQUENCE OF BEDROCK FORMATION AND GLACIAL  AND 

RECENT  OVERBURDEN THAT ARE T Y P I C A L  OF MUCH OF THE NORTHERN 

GULF OF ALASKA, THE BOTTOM  PART OF THE RECORD SHOWS BEDROCK 

SLOPING UPWARD  TOWARDS TtiE  SEA FLOOR, AND TRUNCATED BY A 

GLACIAL  UNCONFORMITY, T H I S  EROSIONAL  SURFACE  SLOPES  AT A 

LOW ANGLE AND I S   F A I R L Y  SNOOTH AND REGULAR WITH PERHAPS 190‘ 
OF R E L I E F ,  

DIRECTLY OVERLYING TIHE BEDROCK  ALONG T H I S  UKCONFORMITY I S  A 

LAYER OF OVERBURDEN ACDUT 40’ TO 100‘ THICK, ITS SURFACE 
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HAS A LOW U N I F O R M   A V E R A G E   D I P   S E A W A R D  WITH E R R A T I C   L O C A L  

R E L I E F  O F  l o ' ,  T H I S  LAYER SHOWS N O  S T R A T I F I C A T I O N  AND I T  I S  

F E A T U R E L E S S   E X C E P T   F O R  A i4UMBER O F   S M A L L   D I F F R A C T I O N   P A T T E R N S ,  

C O R E   S A M P L E S   F R O M   T H I S   L A Y E R   S t l O W   T H A T  I T  I S  O F   L A T E   P L E I S -  

T O C E N E   T O   R E C E N T   A G E   A N D  CiAS D E P O S I T E D  BY G L A C I E R S  I N  A 

F I A R I H E   E N V I R O N M E N T ,  I T  I S  C A L L E D   T H E   G L A C I A L   O V E R B U R D E N  

LAYER  AND I S  OVERLAIN  BY  ANOTHER  L.AYER  OF  OVERBURDEN V!HICH 

H E R E   . T H I C K E N S   U N I F O R M L Y   F R O M  ,%OUT 20' T O  230' I N  A SEANARD 

D I R E C T I O N ,  A-r T H I S  LOCALITY THE U P P E R  S U R F A C E  O F  T H I S  LAYER 

F O R M S   T H E   S E A   F L O O R   W H I C H  I S  EXTREMELY  SMOOTH WITH A G E N T L E  

SEAWARD S L O P E ,  THE SMALL C Y C L I C  V A R I A T I O N S  I N  I T S  T H I C K N E S S  

ARE  CAUSED BY W A V E S   O R   S W E L L S   A T   T H E   S U R F A C E   O F   T H E   S E A ,  

SAMPLES OF THIS LAYER SHOW THAT 1-r I S  A M A R I N E  D E P O S I T  O F  

R E C E N T   A G E ,   C O M P O S E D   A L E l O S T   E N T I R E L Y   O F   S I L T Y   C L A Y  WITH 

S C A T T E R E D   P E B B L E S  AND C O E E L E S   E I ' I B E D D E D   W I T H I N  IT ,  AND I T  I S  

CALLED A R E C E N T  OR  NORMAL  MARIl ' iE  OVERBURDEN, 

N H E R E  R E C E N T  O V E R B U R D E N  I S  ABSENT, THE SEA F L O O R .  LOSES I T S  

SMOOTH  ACOUSTIC  CHARACTER Ab!D T A K E S  ON A C H A R A C T E R   R E F L E C T -  

ING I T S   C O M P O S I T I O N ,   \ d t l E N   G L A C I A L   O V E R B U R D E N  FORi.,IS T H E   S E A  

F L O O R ,   I T S   T O P O G R A P H Y   I S   T Y P I C A L L Y  HUMMOCKYJ A i l D   S I D E  SCAN 

SONAR  SURVEYS  NAY  SHOW A C O B B L Y   S U R F A C E  OR  EVEN MAY O U T L I N E  

L A R G E   B O U L D E R S ,  /.!HERE BEDROCK  FORPIATIONS FORN T H E   S E A   F L O O R  

THEY  / \RE   USUALLY  TOPGGRRPt . ! ICAL  HIGHS,  AElD SHOI'I A E O U G I i  

S U R F A C E ,   O F T E N  PiITIi l i IDC[ :S   1HAT  FOLLOW  AI lD   TRACE THE i,:O1?,E 

R E S  I S T A N T   B E D S  I 
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THE LOWER ELECTROMECHANICAL RECORD IN FIGURE 8 SHOWS RECENT 

OVERBURDEN PARTLY  COVERING A  SEA  FLOOR TOPOGRAPHIC  HIGH,  BUT 

ABSENT ACROSS THE ROUGH, ERODED APEX OF THE  HIGH, THE ROUGH 

TOPOGRAPHY OF TIHIS FEATIJRE, AND THE  ABSENCE OF DETECTAELE 

GLACIAL OVEREURDEN, IWICATE THAT IT WAS NEVER GLACIATED 

AND I S  I N  FACT A BED ROCK OUTCROP, 

T t iE  GULF OF ALASKA HAS  UNUERGPNE A LONG HISTORY OF EARTH 

MOVEKENTS TtiAT  HAVE  FOLijED AND T I L T E D  THE  UNDERLYING  CE3- 

ROCK, THE RECORD OF THESE  EARTH  KOVEMENTS I S  EVIDENT FROM 

THE  ACOUSTIC SURVEYS SHOii:;siG TO?I;;ATION  EEDROCK BENEAT: TiiE, 

OCEAN FLOOR, t/OI;’E;/ER, TtIERE IiAS F!OT HIiEN ANY EXTENSIVE 

FOLDING OR FAULTING OFFSKORE SI l . iCE  THE  LATE  PLEISTOCENE, )/E 

CAN DEMONSTRATE T H I S  BECAUSE WE SEE 110 DEFORMATION, O R  AT 

LEAST,  ONLY  OCCASIONAL  II!STANCES OF DEFORMATION OF THE 

G L A C I A L  OVERBURDEN ILAYER AI‘D  TEE  RECENT OVERBURDEid LAYER, 

THE RECENT  OVERBURDEN  LAYER FORMS THE SEA  FLOOR, .OVER  ABOUT 

75% OF THE  Sl iELF AREA, AXD THE GLACIAL  OVEREURDEN  COVERS 

ABOUT lo%, N H I L E  15;; OF THE SEA  FLOOR I S  COPiPOSED OF  BEDROCK 

I T S E L F ,  

SINCE  THE  RECENT OVERBURDEid LAYER BLAI’!I:ETS NOST OF THE 

SEELF, !TS S T A E I L I T Y  AS A FOUi4i)ATIOi.i LAYER !I: ESPTC! /?LLY 
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IMPORTANT, THE FLAT  PARALLEL  REFLECTORS  WITHIN  THIS  UNIT 

ARE BEDDING  PLANES FORMED AS  THE U N I T  WAS DEPOSITED,  EREAKS 

I N  THESE  BEDDIt!G  PLANES WOULD I IJDICATE  TECTONIC  DISTURBANCE, 

SUCH A EREAK I S  V I S I L L E  IN THE  BEDDING OF THE  RECENT  OVER- 

BURDEN ON THE  RICI-IT S I 9 E  OF FIGURE 88, SHOWING THAT  THE 

SEDIPZENl’S HAVE  SHIFTED  SLIGHTLY  SINCE  THEY WERE DEPGSITED 

APJU THEREFORE MIGHT NOT PROVIDE A FIRM  FOUNDATION IN THE 

FUTURE,  ACOUSTIC  SURVEYS  HAVE FOUND  SUCH AREAS OF INSTA- 

B I L I T Y   A T  ONLY A FEN ISOLATED  LOCALIT IES,  IN THE  REST OF 

THE  REGION  THE  EEDDIIG I N  THE RECi:..CT LAYER I S  PARALLEL AND 

U N B R O K E N ~  THIS SHONS THAT THESE SEDIMENTS HAVE BEEN WDIS- 

TURBED OVER  A PERIOD OF PlAliY THOUSAND  YEARS SINCE  THEY WERE 

DEPOSITED, AND TI-IAT  THEY WILL PROVIDE P, STADLE  FOUNDATION 

FOR ANY FUTURE  CONSTRUCTION, 

f!COUSTIC SURVEYS  HAVE SHOCIh THE  DISTRIBUTION.,  THICKNESS  N4D 

TOPCGRAPHY  OF  THE  VARIOUS K I l i D  OF BEDS  THAT FORM THE SEA 

FLOOR I N  THE  NORTHERII GULF OF ALASKA, AND THEY SHOb! RECENT 

STRUCTURAL  l4OVEt,iENTS, AS ME.NTIOIIED  EARLIERi  TtiERE ARE OilLY 

A FEW LOCATIONS WHERE THERE  HAVE  BEEN  RECENT  I’iOVEiJ,EI:TS 

WITHIN  THE PROPOSED SALE  AREA, 

THERE ARE BATHYMETRIC  TRENDS W E R E  THE  EOTTOl4  SLOPE  NAY EE 

STEEP EIiOUGH TO DuE Ui:STAGI.E IdJD S;I:-..lCCT T O  SLL!,’,PII~:Cit Ti.iEsz 
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EXPLORATION AND DEVELOPI4ENT A C T I V I T I E S ,  THE SURVEYS  THAT 

HAVE BEEN MADE SI-IGN THE  CIIARACTERISTICS OF THE SEE; FLOOR I N  

THE R E G I O t i  AhD  TtiEY HA\'E LOCATES  THE TRENDS WHERE PROBLIIPIS 

I4AY E X I S T ,  h E  TOTL!l-. 1i;DUSTR'i EFFORT THAT t iAS GONE INTO S E A  

FLOOR SAMPL!i,!G AND /?COtiSTiC SUKVEYING WILL GO FAR TO PAIN-. 

T A I N  EI.IVIROXitEI\ITAL I i l T C G k I T Y  Il'i EXPLORATION FOR PCTROLEUi4 II,! 

THE GULF OF ALASI:A, 
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THE O I L  AND GD.S POTENTIAL OF THE GULF OF ALASKA 
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GULF OF P.L-XXA OPERATORS COMI4ITTEE 
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- 
GULF OF hLASKA ENVIRONMENTAL IMPACT HEARING 

AXCHORAGE , ALASKA 
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My name i s  Harold  Fitzgeorge.  I a m  Vice-president  of 

t h e  Western Exploration  and  Producing  Region,  North American 

Divis ion  of Itobi1 O i l  Corporation. I n  t h i s   p o s i t i o n  I a m  

r e s p o n s i b l e   f o r  a l l  exp lo ra t ion  and  producing  operat ions  for  

t h e   S t a t e  of Alaska  and  contiguous  waters,   and  the  northern 

two- th i rds  of the   Uni ted  States,  i n c l u d i n g   t h e  West Coast 

and o f f s h o r e   a r e a s .  

P r i o r  t o  th i s   a s s ignmen t ,  my experience  included  ass ign-  

ments as P res iden t  of $!obi1 O i l  Company de  Venezuela ,  

Explorat ion  lhnagier ,  for Kobi l   In te rna t iona l ,   and  Vice- 

P res iden t  and  Explcration Manager of Mob51 O i l  Canada,  Ltd. 

I n  t o t a l ,  I have 27 yea r s  of experience i n  o i l  and  gas 

explorat ion  and  developnent  since I began  working as a 

g e o l o g i s t  i n  Oklahoma C i t y .  



)lobi1 Oil  Corporation is an  active  member  of  the  Gulf 

of Alaska  Operators  Committee, and'I am  pleased  to  speak 

here  today.  It  provides  me  an  opportunity  as a geologist  to 

discuss  the oil and gas  potential  of  a  region  that  could 

become one of  the  most  important  oil and  gas  provinces  of 

the U.S .  I will  elaborate  on  this,  but  wish  to  caution  you 

that  in  spite of my scientifically  based  optimism,  there  are 

no  certainties  in  oil  and  gas  exploration. 

The Gulf of Alaska  Sedimentary  Basin  lies  between 

Kodiak  Island on  the  west  and  the  coastline  just w, -st of 

Juneau, Alaska. It is almost 900 miles  long  and  varies  from 

40 to 100 miles  wide.  The  total  area of the  basin is about 

40,000 square  miles,  of  which 85%, or about 34,000 square 

miles,  lies  beneath  the  waters  of  the  Gulf of Alaska. This 

area  conpa~res  in  size  with  the  Louisiana  and  Texas  combined 

off  shore areas. 

Oil  explorationists  look  for  several  criteria  when 

evaluating  the  oil  potential  of a basin. Two important 

factors.are source and  reservoir  rocks.  An  oil bas& must. 

have  sedinentary  rocks  capable  of  generating  oil,  and  suffi- 

ciently  thick  porous  rocks  to  contain  the  oil.  Oil is 

generzted  from  organic  rich  sediments  by  heat when  these 

sediments  are  buried  to depth, and it is  commonly  trapped  in 

porous sznd  reservoir  rocks  in  the  earth.  Large  anticlinal 

structures  contain much of  the  known  world  oil  accumulations. 



The  presence  of  source  beds  and  hydrocarbons  in  the 

Gulf of Alaska  is  well  documented: 

A total of 108  oil  and. 15 gas  seeps  have  been 

reported  onshore  by  the U.S. Geological  Survey. 

All are  west  of  Yakutat  Bay,  with  clusters of 86 

of them  in  the  Katalla  area  and 29..in the Yakataga 

area.  Several  offshore  seep  areas  have also been 

noted. 

Shallow  oil  was  discovered  in 1902 on the north 

shore of the  Gulf of Alaska at Katalla. Cumulative 

production  of  nearly  154,000  barrels from the Pt. 

Hey  sandstone  and  fractured  Poul  Creek  shales 

resulted  from  this  and  subsequent  drilling  between 

1902 and 1933. The oils  were  described  as  high 

gravity,  paraffin  base  and  very  low  in  sulfur 

content. 

A total  of 71 wells  have  been  drilled  in  the 

province, including-one near  Middleton  Island, 70 

miles  offshore.  Althoagh  no  commercial  discoveries 

by  today's  standards  have  been  made,  numerous 

shows  of  oil and gas  have  been  recorded  and  the 

existence  of  a  thick  sedimentary  sequence  has  been 

clearly  established. 

- , .  
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Geological.  and  geophysical  studies  indicate  that 

the  Gulf  of  Alaska  Sedimentary  Easin  contains  rock 

thicknesses  in  the  order of 20,000 feet of Tertiary 

and  Pleistocene  rocks,  of  which  the  younger 10,000 

to 15,000  feet  are  highly  prospective  for oil and 

gas. Estimates of the  volume of  these^ younger 
rocks  range  from 50,000 to  75,000  cubic  miles. 

- 

The many  onshore  indications  of  hydrocarbons  in  the 

basin  logically  led  to  a  search  for  petroleum  offshore. In 

1964  Mobil  conducted  their  first  seismic  survey  in  the  Gulf 

of  Alaska,  and  in  1966  joined 24.companies in  the  firsf e. 

group  survey  in  the  Gulf of Alaska.  Since  then,  numerous 

group and  proprietary  surveys  have  been  conducted,  and  my 

company  alone, as an  example,  has  participated  in  19  propri- 

etary  and 11 group  surveys.  In  addition, we have  obtained 

gravity,  aeromagnetic,  shallow  seismic  and  sidescan  sonar 

surveys  plus  bottom  sampling  and  core  hole data. We  estimate 

that  industry  in  both  group  and  proprietary  surveys  has 

collected over 60,000  miles of seismic  data,  8,000  line 

miles  of  gravity  data, 14,000 line  miles  of  aeromagnetic  and 

6,000  miles  of  shallow  resolution  seismic data.  They have' 

drilled  89 core  holes and  obtained  extensive  dart core 

coverage.  Our  ccmpany  alone  has  obtained  in  excess of 4,500 

dart.  cores. I estimate  these  surveys  represent  a  pre-sale 

investment  on  the pa.rt of  private  competitive  industry  in 

the  amount of $26 million Sollars. 
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Now l e t  us take  a  closer look at   the  g e o l o p  and o i l  

and gas potential oE the Gulf of Alaska. I t  is important 

for everyone, and in   par t icular   local ,   s ta te  and federal 

government of f ic ia l s ,  who influence and directly  affect  

offshore  exploration and producing  operations, ' t o  understmi 

the  potential of the Gulf o f  Alaska in   l igh t  of  our  warsening 

domestic o i l  and gas shortages. 

. .  

The prospective Sedimentary  rocks of the Gulf of  Alaska 

are  sands and shales of Teritary and Pleistocene age and are 

both  marine and non-marine in  depositional  origin. These 

sediments  are exposed along the northern edge of the  basin 

and have been further  described  in  the  subsurface by wells 

drilled  along  the  shore <and sealward  by core holes, bottom 

sampling,  geophysics and one deep tes t   near  Middleton Island. 

Rocks of Cretaceous age are  highly  intmded,  contorted 

and metanorphosed and are  not  regarded as objectives for o i l  

and gas eq~ploration. 

The Tertiary rocks of t h e  basin  are of two d is t inc t  

sequences:  the lower Lmit is of Paleocene arid Eocene age. 

They are usually  hard, dense and highly deformed, and as 

such oifcr  limited  potential. 
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These  rocks  are  overlain  by  a  sequence of middle  and 

up?er  Tertiary  and  recent  sediments  thought to  be  in  the 

range of 15,000 to 20,000 feet thick.  Beds of Oligocene, 

Miocene,  Pliocene  and  Pleistocene  age  exhibit  adequate 

reservoir  characteristics,  and  the  organic  shales  and  silts 

of early  Niocene  age  are  thought to be  potential  source 

beds,  as  shown  by  the  many  oil and-gas seeps  from  these 

rocks  in  the  central  part of the  Gulf of Alaska. 

It is interesting  to  note  that  rocks of the  same  age  are  the 

major  producing  horizons  in  California  and  the  Gulf of 

Mexico. 

Xurerous  structural  features  have  been  indentified  both 

onshgre  and  offshore.  Within  the  designated  sale  area  these 

are  large  anticlinal  structures  mapped  by  the  seismograph. 

Structures of the  magnitude  outlined  can  contain  significant 

reserves  which  are  critically  needed for  the  continued 

ecozoxic  well  being of Alaska  and  the  lower  forty-eight. 

Analysis of crude  oils  from  the  Katalla Oil' Field  and ' 

various  seeps  indicate  that  the  Gulf  of  Alaska  has  the 

potential  for  high  quality, low sulfur  crudes. The Katalla 

area  crudes  measure  41-45O  APT  gravity,  with  negligible 

su i fuz  and high  gasoline yj.elds. Analysis of seep  crudes 

shot; sulfur  ccntents  of .8% by  weight or lower. This  type 

of cr-c.?e is a highly  desirable  source  for  our  product  needs 

in l i y 5 . t  of  air  quality  control  requirements  for low sulfur 

prosucts. 
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Published  figures  vary  widely  on  the  oil  and gas potential 

of the  Gulf  of  Alaska.  Likewise,  the  areas  covered  and the 

methods  used  by  various  analyses  differ. The Alaska  State 

Department of Matural  Resources,  Division of Geological  and 

Geophysical  Survey,  using a volunetric  method,  estimated  in 

1974  for  the  Gulf  of  Alaska  offshore a speculative  recoverable 

resource of 5.4 billion  barrels  of  oil  and 3 3 . 4  trillion 

cubic  feet of gas, to  water  depths of 1,500 meters. The 

United  States  Geological  Survey  has  recently  published a 

survey  for  Southern  Alaska  offshore  which  gives  the  lowest 

limit  at 35% probability  to  be 1 billion  barrels of oil,  and 

the  highest  limit  to  be G billion  barrels  with  a 59 chance: 

gas reserves  are estimated at 2 to 17 trillion  cubic  feet  at 

the  same  probabilities.  These  USGS  reserves  are  for 200 

meters or less  of  water  depth  and  include  the Cook Inlet  and 

Kodiak  Island  Province,  which  are  not  included  in  the  afore- 

mentioned  State of Alaska  survey. The  Draft  Environmental 

Impzct  Statement  contains  the  USGS  estimate of oil  and gas 

potential for thak  portion of the  Gulf  of hlask+ contained 

in  thn  proposkd  sale  arez. The  lower  limit, at 95% probability, 

is 100 million  barrels  of  oil  and 300 billion  cubic  feet of 

gas. The  high  side of that  estimate,  with  a 5% probability, 

is for 2 . 8  billion  barrels of oil and 9 trillion  cubic  feet 

of gas. 
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Mobil's  most  recent  estimates  in  the  Gulf  of  Alaska  of 

the  potential  recoverable  oil  and  gas  arc of  similar  magnitude. 

However,  there  is  no  way  of  knowing  what  might  ultimately  be 

found  until  the  drill  bit  actually  penetrates  the  reservoirs 

we think  might  be  present. The potential of  the  area  can 

only  be  determined by a succession  of  exploratory  wells 

seeking out every  stratigraphic  trend,  every  structural 

trend  and  every  combination  of  both  until  the  final  oil 

potential  of  the  region  is  known. 

- 

There  are  those  who  will  argue  that  estimates of the 

hydrocarbon  potential  for  the  entire  U.S.  offshore  are  too 

high and  those  who  argue  the  other  side.  Mobil's as well as 

many  other  responsible  published  opinions  is  that  the  United 

States'  undiscovered  resources  will  be  large  in the offshore 

with  the  Gulf  of  Alaska  being  one of the  significant  undrilled 

frontier  areas. We think  the  offshore  offers  the  best 

opportunity  to  find  large  accumulations of oil  that  will 

allow  us a viable  alternative  to  increased  dependence  on 

foreign  imports;  however,  there  have  been  no  offshore  Federal 

sales  since 1968, except  the  Gulf  of  Mexico.  In  the  first 

quarter  of  1975  oil  imports  represented 38% of  total  petroleum 

supply.  Our  nation  should  not  continue  its  heavy  and  increasing 

dependence on foreign  energy  sources.  Our  offshore  areas 

must  be  explored  now. Werica needs to breathe  new  life 

into  its  doxestic  oil  and gas exploration.  In a Department 

of  interior  survey of the oil industry,  the  Gulf of Alaska 
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was ranked number one i n  OCS s a l e   p r i o r i t y   f o r  i ts p r o b a b i l i t y  

of larqe p o t e n t i a l .  The o i l   i n d u s t r y  by its alrea-dy  large 

inves tment   in   the   Gul f  of Alaska  has shown it i s  p r e p a r e d   t o  

c a r r y   o u t   a n   e x p l o r a t i o n  and  producing  program in   an   envi ron-  

menta l ly  safe manner t h a t  will c o n t r i b u t e   t o  a greater and 

safer   domest ic   energy  supply.  - 

Thank  you f o r   y o u r   a t t e n t i o n ,   a n d  i f  I can  answer  any 

ques t ions  you may have I will be   p l eased   t o   do  so. 
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SLIDE 1 

My  name is  John  Wiggins. I hold a  Master  of  Science  Degree 
in Geophysics,  with  a  speciality  in  Seismology  and  the 
Doctor  of  Philosophy  Degree  in  Civil  Engineering,  with  a 
speciality  in  Structural  Dynamics. I am  a  Registered  Civil 
Engineer  and  Geophysicist  in  the  State  of  California,  and 
am one  of  four  persons  selected  to  develop  seismic  risk  maps 
for  the  United  States,National  Bureau of Standards'  earth- 
quake  code  study.  My  firm  has  been  intimately  involved  with 
developing  the  seismic  risk  maps  for  the  State of Alaska  over 
the  last  two  and  one  half  years. 

My  purpose  here is to  discuss  the  probabilistic  response of 
offshore  platforms  to  seismic  excitation  in  the  Gulf  of 
Alaska. 

SLIDE 2 

Earthquake  engineering is made  up  of  three  disciplines  in  the 
scientific  community.  The  first  deals  with  the  seismic  en- 
viornment  in  which  principally  seismologists  work.  From  the 
knowledge  of  the  seismic  environment,  one  can  estimate 
ground  shaking,  structural  response  and  the  failure  of  various 
structural  elements  and  components.  The  latter  two  disci- 
plines  are  left  to  the  structural  engineer  and  specialists 
in  engineering  mechanics. 

All of  these  disciplines  and  the  knowledge  inherent  within 
them,  have  varying  degrees  of  uncertainty.  By  combining 
all  of  the  disciplines  and  the  uncertainties,  one  can  esti- 
mate  the  seismic  risk of a  particular  structural  design 
located at  a  particular  geographical  position. 
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SLIDE 3 

This  slide  illustrates  the  specific  steps  that  must  be 
treated  in  an  earthquake  engineering  analysis.  Specifi- 
cally,  I  shall  first  discuss  the  "proneness"  of  an  area  to 
earthquake  activities.  By  combining  the  seismicity  inputs 
with  the  soil-structure  models,  modes  of  vibration  and 
estimates  of  damage  can  be  computed  in  probabilistic  terms. 

SLIDE 4 

earthquake  design  codes,  as  well  as  almost 
tandards,  have  been  developed  with  the  "hope" 

that  absolute  safety  would  result. We now  realize  that  some 
risk is involved  with  every  standard  or  code  used  in  design 
practice.  Earthquake  codes  currently  being  developed  for 
the  National  Bureau  of  Standards  by  more  than 70 national 
experts  is  being  developed  with  a  clear  expectation  of  risk 
(chance of loss) in  mind.  It is  within  this  risk  acceptance 
rationale  that  I  shall  direct my  testimony. 

SLIDE 5 

Let  us  first  examine  the  factors  that  influence  ground 
motions. 

SLIDE 6 

The  mechanism  of  earthquake  action  in  the  Gulf  of  Alaska  is 
now  generally  agreed  to  be  caused  by  a  layer  of  roving  plates 
which  are  moving  relative  to  one  another.  The  Pacific  Plate 
is  being  forced  northwesterly  in  relation to  the  American 
Plate.  The  area of interest  is  located  in  the  vicinity  of 
the  junction  of  the  Pacific  and  American  Plates. 



SLIDE 7 

On  page 5 3  of  the  EIS,  it  is stated  that  there  are  two 
methods  for  estimating  future  seismicity.  One  of  these  can 
only  be  used  for  relative  comparisons.  There  are  actually 
six  basic  methods  which  have  been  developed  in  order  to  make 
estimates  about  future  seismic  motions.  Method 1 is  determin- 
istic  in  its  approach.  Maximum  credible  earthquakes  are 
postulated  to  occur on known  fault  lines  which  intersect  the 
earth's  surface.  Usually  an  earthquake  magnitude  and  distance 
from  source  to  site  is  postulated  by  an  expert. 

SLIDE 8 

This  slide  indicates  the  zone of the  postulated  maximum 
credible  earthquake  magnitude of 8 . 5  developed  by  the U.S. 
Geological  Survey.  It  ranges  from  the  dotted  line to the 
3,000 meter  contour  depth  line.  The  major  problem  in  deter- 
mining  potential  future  motions  is  specifying  the  location 
of  the  earthquake  within  this  broad  zone.  Should  it  be 
located  at  the  center  of the  zone,  directly  underneath  the 
site,  or  at  some  other  distance? 

SLIDE 9 

In  order  to  overcome  some of these  objections,  Method 2 

assumes  that  a  good  estimate  of  future  seismicity  may  be 
derived  from  examining  historic  seismic  conditions  that  are 
not  modified  by  judgment.  Various  scientists  have  contended, 
however,  that  historic  data  are  too  limited  to  derive  accu- 
rate  probabilistic  values of seismicity. 
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SLIDE 10 

Method  3  assumes  that the "negative" of seismic  history can 
be  expected  to  occur  in  the  future. Thus,  where  seismic 
"gaps"  appear  in  the  data , one  can  expect a large  earthquake 
in  the  near  future. Such  a  "gap"  has been  postulated  to  occur 
within  the  zone  anticipated  for  the  general  sale  area. 

SLIDE 11 

This  figure  indicates  all  earthquakes  greater  than  magnitude 
7 that  have  occurred  since  1938.  The  38  years  of  data  al- 
leges to indicate  that  there  is  a  seismic  feature  missing 
in  the  area  of the sale. However, if one considers a longer 
history,  and  includes  the  three  earthquakes  that  occurred  in 
the  "gap"  in  1899  and  1900,  one  can  compute  the  amount  of 
energy  released  along  the  eastern,  western  and  "gap"  areas. 
More  than  twice  the  energy  per  year  has  been  released  in  the 
"gap"  area  per  mile  as  compared  to  that  for  the  eastern  and 
western  areas  combined.  On  page 55 of  the EIS, further 
evidence  elaborating on the  usefulness  of  the  "gap"  theory 
in  forecasting  future  seismic  motions is developed. 

SLIDE 12 

Method 4 attempts  to  combine  the  knowledge  of  fault  locations 
and  historic  data  in  a  manner  such  that  all  past  earthquakes 
are  judgmentally  placed  in  "source  zones."  The  resulting 
seismicity  is  therefore  influenced  heavily  by  human  judgment. 
This  method  has  the  same  drawbacks  as  Methods 1 and 2 in  that 
criteria  depend  on  the  involved  individual's  judgment  and 
the  completeness of the  data. 
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SLIDE 13 

Method 5 makes  the  assumption  that  our  knowledge  about  past 
seismic  history  is  highly  uncertain.  Earthquakes  are  postu- 
lated  to  occur  anywhere  within  a  very  large  region.  The' 
major  drawback  to  this  "shoulder-shrugging''  process is  that 
major  tectonic  features  are  known  and  should  be  considered 
in  some  logical way. 

SLIDE 14 

Method 6 has  only  recently  been  postulated. Some  earth 
scientists  think  that  there  is  a  link  between  the  huge 
earthquakes  which  periodically  erupt  all  around  the  rim  of 
the  Pacific  Ocean  basin.  A  huge  tremor  that  shakes Japan, 
the  scientists  suspect,  may  trigger  another  large  earthquake 
months  later  in Peru, Mexico  or  Alaska. 

This  view  has  been  cautiously  expressed  and  has  not  been  able 
to  meet  the  test or repeatability  using 7 5  years  of  fairly 
accurate  information. 

SLIDE 15 

I  have  chosen to use  Method 2 for  the  best,  first  estimate 
of the  seismicity  in  the  Gulf.  I  believe  that  Method 2 is 
superior  for  the  following  reasons: 

1. We  have  used  yet  another  approach  for  mapping  call- 
ed the  Bayesian  method. It combines  Methods 1 
with 2 in a  rigorous  mathematical  procedure. To 
date,  we  have  constructed  Bayesian  maps  only  for 
California.  However,  those  maps  reveal  that  where 
data  are of good  quality  and  in  sufficient  number, 
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there is little  difference  between  a  Bayesian  map 
and  Method 2. 

2. Historical  data  allow us to  use  the  probabilistic 
method  and  present  a  logical  engineering  frame- 
work  for  decision  making. 

3 .  The  rationale  follows  that  set  forth  by  the  Struc- 
tural  Engineers  Association of California  in  their 
earthquake  design  policy. 

4 .  It  has  been  shown  in  all  case  law  involving  flood 
plain  zoning,  another  natural  hazard,  that - the 
severity  of  the  regulation  must  match  the  severity 
of  the  historic  risk. 

SLIDE 16 

Before  talking  about  earthquake  history,  let us examine  some- 
thing  that is  more  familiar:  namely,  automobile  accidents. 
This slide  describes  the  number  of  yearly  accidents  that 
might  be  expected.  The  number  of  vehicles  involved  in  an 
accident  may  be  described  as  the  magnitude of the  accident. 
Note  that  the  data do not  fall  on  top  of  one  another, 
because  they  involve  different  data  bases.  Also,  the  data 
diverge  for 8 and 9 vehicles.  The  reliability  of  the  infor- 
mation  in  the  large  magnitude  is  lower  than  that in  the  low 
magnitude  range.  Nevertheless,  as  more  yearly  data  are 
plotted,  they  will  converge  on  the  line,  even  at  high  mangi- 
tude. 
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SLIDE 17 

The  same  phenomenon  is  experienced  in  earthquake  history. 
This  slide  plots  the  magnitude  of  events  that  have  occurred 
in  and  about  the  City  of  Anchorage,  using  two  data  bases. 
The  first  is  that  which  has  been  taken  by N O M  since 1963. 
It is  an  accurate  information  base;  however,  the  reporting 
period  (10.5 years)  is  short  compared  to  the  historic 
Alaska  data  base  of 74  years.  The  historic  data  base, 
however, is incomplete  for  magnitudes  lower  than 6.5. 

The 10.5 year  data  base  coincides  quite  closely  with  the 
regression  curve  plotted  in  the  lower  magnitude  ranges. 
More  information  is  available  in  the  smaller  magnitude 
range  than  that  for  large  magnitudes.  This  finding  reflects 
the  automobile  accident  example. 

However, if  the  historic  is  combined  with  the  10.5  year  data 
base,  the  circles  plot  closer  to  the  regression  curve  than  do 
the  triangles,  indicating  that  the  line  is  a  good  estimate 
of  seismicity. 

SLIDE 18 

The  ground  motion  that  might  be  experienced  by  a  structure 
is  influenced  by  the  distance as well  as  the  size  of  the 
earthquake.  It  is  suggested  that  the  EIS  make  note  of  this 
fact.  On  pages 362,  364,  365 and 366, it is mentioned  that 
structures  are  designed  to  resist  earthquakes  of  a  specified 
Richter  magnitude.  But  magnitude  is  only one  part  of  the 
two-part  problem  of  deriving  intensity.  Unlike  water  waves, 
which  occur  over  large  regions,  earthquake  motions  dissipate 
from  source  to  site.  Thus,  the  second  part of deducing 
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intensity  is  to  know  the  attenuation  properties  of  the 
geographical  region  in  question.  What  are  the  ground  motions 
at the  epicenter  and  how do they  dissipate  with  distance? 

Curves  used  in  our  study  to  develop  seismic  risk  maps  are 
constructed  primarily  from  California  earthquake  data. 
The  question  might  arise  as  to  whether  California  infor- 
mation  can  be  used to discuss  Alaska  conditions,  both  near 
the  epicenter  and  at  some  distance  from  the  epicenter.  This 
slide  shows  the  difference  in  attenuation  properties  in  the 
eastern  and in  the  western  or  California  region  of  the 
United  States.  In 1811, an  earthquake  slightly  smaller  than 
the  famous  1906  San  Francisco  earthquake  occurred  in  southern 
Missouri.  The  area of potential  damage  is  considerably 
larger  than  that  of the  1906  quake.  Similarly,  the  1971 
San  Fernando  earthquake  affected  a  much  smaller  area  than 
did  the  1886  Charleston,  South  Carolina  earthquake  which 
had  a  similar  magnitude. 

SLIDE  19 

This  slide  plots  the  region  in  which  people  can  notice  an 
earthquake.  I  have  also  plotted  the  areas  felt  by  six 
typical  Alaska  earthquakes.  In  all  but  one  instance,  the 
data  fall  well  below  the  California  line  indicating  that 
California  attenutation  equations  are  conservative  in  an 
analysis of Alaska.  Page 44 of  the  EIS  confirms  our  estimates 
of the  attenuation  properties  for  the  Gulf  of  Alaska  region. 

SLIDE 20 

Is  the  same  observation  correct  in  the  near-field?  It  has 
been  postulated  that  because  Alaska  earthquakes  occur  on 
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“low angle” faults,  this  may  not  be  the  case. As you can 
see,  the  Pacific  Plate  being  pushed  under  the  American  Plate 
has  a  very  gentle  slope. 

The  following  rationale  leads  me  to  the  conclusion  that  the 
use  of  California  data  in  the  near-field  is  also  an  adequate 
approximation of Alaskan  conditions: 

1. Alaska  earthquakes  have  deeper  foci  than do Calif- 
fornia  quakes.  The  average  depth  of  the 1 9 6 4  

shocks  was 26.5  kilometers.  California  earthquakes 
have  an  average  depth  of  about 1 6  kilometers. 

2. As the  slide  depicts,  it is  questionable  whether 
or  not  the  sale  area  is  underlain by  the  low  angle 
fault type. 

SLIDE 21 

3 .  Referring  back  to  an  earlier  figure,  the  western 
Alaska  aftershock  zones  appear to be wider  than 
the  eastern  aftershock zones.  When  the  energies 
are  balanced,  however,  the  length  to  width  ratio 
of the  zones  are  nearly  similar. 

The  largest  recent  earthquake  in  California  (the 1 9 5 2  Arvin 
earthquake  of  magnitude 7.7)  had  a  similar  aftershock  length 
to  width  ratio.  This  indicates  that  the  aftershock  zone 
width  is  not  necessarily  proof  that  low  angle  faulting  con- 
tributes  to  large  zones of high  intensity  vibrations. 

-9- 



SLIDE 2 2  

Using a l l  of t h e   h i s t o r i c   i n f o r m a t i o n   a v a i l a b l e   a n d   t r e a t i n g  

each   ear thquake  as a poin t   source ,   hard   rock   ve loc i ty   con-  

t o u r s   f o r   a n   a r b i t r a r y   r e t u r n   p e r i o d ,  1 0 0  years ,   have  been 

c o n s t r u c t e d  for the  Gulf   of  Alaska .  I n  t h e   g e n e r a l  area of 

t h e  sale,  the   contours   range   f rom a l o w  of about  3 i nches  

per   second a t  the   sou theas t   edge  t o  a high  of   about  7 i nches  

per   second a t  the   nor thwes t   edge   of   the   a rea .  

SLIDE 2 3  

U s i n g   t h e   f a u l t  l i n e  c o r r e c t i o n   t e c h n i q u e ,   i n  a sense  combin- 
i n g  Method 1 and  Method 2 ,  w e  have   cons t ruc ted  a more real- 
i s t i c  map. P a r t i c l e   v e l o c i t y   r a n g e s   f r o m  4 inches   per   second 

t o  8 i n c h e s   p e r   s e c o n d   w i t h i n   t h e   g e n e r a l   v i c i n i t y   o f   t h e  

sale. Cons ide r ing   t he   d i f f e rences   i n   t echn iques   fo r   con -  

s t r u c t i n g  maps ,   t hese   d i f f e rences  are small and  lend  con- 

f i d e n c e  t o  t h e   a n a l y s i s .  

SLIDE 2 4  

Recogniz ing   tha t  maps c a n   b e   p r o d u c e d   f o r   d i f f e r e n t   r e t u r n  

p e r i o d s ,   t h e   q u e s t i o n  arises a s   t o  w h a t   r e t u r n   p e r i o d   o r ,  

pu t   ano the r  way, wha t   p robab i l i t y   o f   occu r rence   du r ing   t he  

s t r u c t u r e   l i f e t i m e  i s  a c c e p t a b l e   f o r   d e s i g n ?   I n   o r d e r   t o  

answer t h i s   q u e s t i o n ,  w e  can   examine   the   de   fac to   r i sk  

a s soc ia t ed   w i th   t he   cu r ren t   and   p roposed   Un i t ed   S t a t e s   codes .  

Present   Cal i forn ia   codes   have   assoc ia ted   wi th  them a d e   f a c t o  

2 2 %  c h a n c e   t h a t   t h e   l e v e l   o f   d e s i g n  w i l l  be   equaled   or  

exceeded   dur ing   the   50-year   l i fe t ime  expec tancy   of  a bu i ld ing .  

The U . S . G . S .  i s  now u s i n g   t h e  1 0 %  chance  of  exceedance 

-10- 



in  their  map  values  for  a  50-year  building  life.  These 
percentages  of  exceedance  may  be  compared  with  water  wave 
exceedance  estimates  appearing on page  36  of  the  EIS.  These 
estimates  are  26%  for  the  100-year  and 14% f o r  the  200-year 
storms. 

SLIDE  25 

Recognizing  these  de  facto  as  well  as  stipulated  criteria, 
four  candidate  levels  of  shaking,  reflected  by  the  response 
spectra  shown,  have  been  used  to  analyze  various  offshore 
platform  designs  in  various  kinds  of  soils.  Level  3  corre- 
sponds  to  the  strongest  record  recorded  on  soil  in  California, 
and  Level 4 corresponds  to 1.5 times  that  level.  Using  the 
relative  methods of determining  seismic  recurrence  frequencies 
referred  to  on  page  53 of the  EIS, 0.5  inches/yr.  vertical 
uplift  has  been  evidenced on the  average  over  the  last  4500 
years.  Assuming a dip  angle  of 10 , the  horizontal  move- 
ment  has  been  about 2.3  inches/yr. which  corresponds  to  the 
California  San  Andreas  Fault  rate  of  movement.  The  base, 
particle  velocity  spectra  are  shown  in  this  slide. 

0 

SLIDE 26 

Herein  are  shown  the  various  risks  associated  with  the  in- 
puts  used  in  analysis.  The  probability  of  occurrence  of 
each  level at the  strongest  and  the  weakest  seismic  locations 
are  noted.  Levels 3 and 4 ,  for  the  most  part,  equal  or  are 
below  current  and  proposed  probabilistic  levels. 

-11- 



SLIDE 27 

We  may  now  proceed  to  the  structural  analysis  and  response 
procedure.  Seismograms,  typical  of  that  shown  in  the  lower 
left-hand  corner  of this  slide,  were  used  to  excite  structures. 

SLIDE 28  

Actual  test  site  soil  borings  were  taken  in  the  Gulf of 
Alaska.  Three  typical  sites  are  shown:  Soils I, I1 and I11 

might  be  termed as soft,  stiff,  and  semi-stiff,  respectively. 
These  soil  configurations  were  modeled  for  computer  treat- 
ment. 

SLIDE 2 9  

We  have  analyzed  and  modeled  typical  offshore  structures, 
one of  which is shown.  The  vibration  modes  have  been 
coupled  with  soil  as  demonstrated  by  the  lower  figure  on  the  right. 

SLIDE '30  

Let  us  proceed  now  to  the  development  of  an  understanding 
of  the  damage  that  might  occur  from  the  various  levels  of 
vibration. 

SLIDE 31 

Three  platform  configurations  were  considered:  template, 
outrigger  and  tower.  These  are  jargon  descriptions of var- 
ious  designs  that  may  be  considered  for  the  Gulf  of  Alaska 
region. Five  modes  of  failure  were  considered:  failure 
of the  deck  structure,  the  template,  the  piles  in  compress- 
ion  and  tension,  and  failure  of  the  conductor  pipe  in  which 
oil  pipes  are  contained. 

-12- 



SLIDE 32 

The  performance of the  tower  structure  in 600 feet  of  water 
can  be  demonstrated.  Assuming the  sofest soil, the  normal- 
ized  deck  displacement  relative  to  rock is shown  for  the  levels 
of input  and  various  types  of  analyses  performed. 

I  want to make  two  points  in  this  slide:  First,  the  worst 
level  of  shaking  was  provided by level 3 ,  when  soil  interaction 
is  considered,  because  of  tuning  between  the  soil  column  and 
the  structure.  Tuning  between  the  soil  and the  structure  is 
therefore  a  very  important  consideration  to  investigate  in  the 
design  of  any  structure  located  at  a  particular  site. 

Second,  it  can  also  be  seen  that  the  two  different  methods 
of  analysis;  namely,  DYNALIST  I1  and  SAP IV, (which  is  used 
to  design  California  hospitals  and  other  structures)  present 
only  slightly  different  results. 

In  summary,  all  three  possible  preliminary  designs  are 
expected to  survive  earthquake  actions  of  level 3 and 4 
without  collapse,  but  with  some  damage.  This  result  in- 
dicates  that  structures  can  be  designed  using  the  current 
seismic  knowledge  as  input. 

SLIDE 3 3  

In  order  to  gain  a  perspective  on  how  severe  level 3 and 
level 4 earthquakes are, let  us  compare  them  with  existing 
codes.  Level 4 is  higher  than  all  of  the  codes,  includ- 
in  the  California  Hospital  Code.  Likewise,  level 3 is 
higher  than  all  but  the 1976 Uniform  Building  Code  which 
assumes  the  worst  soil  and  the  most  importan  structure. 
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Herein  I  am  plotting  the UBC code  levels  stipulated  for  the 
design of "other  structures."  In  that  code,  forces  are. 
doubled  for  "other  structures"  as  compared  with  buildings 
because  of  the  usual  lack  of  redundancy  built  into  bridge 
piers  and  the  like.  But  offshore  drilling  platforms  that 
are  highly  interlaced  with  bracing,  are  very  redundant 
types of structures  and  could  be  categorized  as  "buildings" 
when  the  intent of the  doubling  factor is recognized. Thus, 
for  platforms  of  the  template  variety,  level 3 and  level 4 

would  be  inputs well  above  all of the  codes  ,shown. 

SLIDE 34 

In  summary,  it  must  be  recognized  that  the  earthquake  engi-' 
neering  problem of design  is  probabilistic  in  nature,  as 
pointed  out  in  the  EIS.  There  are  many  factors  that  affect 
safety  and  the  environmental  risk.  How  big  is  the  earthquake? 
Where  will  it  be  located?  What is  the  chance  that  response 
will be  equaled  or  exceeded? How  does  response  affect  the 
probability of damage?  How  will  damage  affect loss consier- 
ations? 

With  the  appropriate  consideration of each  probabilistic 
term,  enough  knowledge  and  know-how  is  available so that 
structures  can  be  designed  for  the GOA within  an  acceptable 
level of risk. 

Thank you, 

J. H. Wiggins 
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EARTHQUAKE  DES I GN RATIONALE 

C U R R E N T   E A R T H Q U A K E   D E S I G N  

C O D E S   A R E   B E I N G   D E V E L O P E D  
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O F  R I S K . .  . ( C H A N C E  O F  L O S S )  
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METHODS FOR CONSIDERING  SEISMICITY 

1 .  D i l E R M i N I S T l C  - E X P E R T  JUDGMENT AB0bi.r MAGNI W O E  AND 
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AFTERSHOCK  ZONES-OF  EARTHQUAKES OF MGNITUDE 
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METHODS FOR CONSIDERING SEISMICITY 

1 .  

2. 

3 .  

4 .  

D E T E R M I N I S T I C  - EXPERT  JUDGMENT ABOUT MAGNITUDE AND 
Dl STANCE 

P R O B A B I L I S T I C  - HISTORY I S  LIKELY Ta  REPEAT ITSELF 

PROBABIL IST  

DETERM IN I ST 

IC - THE 'NEGATIVE'  OF HISTORY IS L I K E L Y  
TO OCCUR 

IC:PROBABIL IST IC   -H ISTORY  REPEATS  ITSELF 
ON KNOWN FAULTS 

S L I D E  12 



I 

METHODS FOR CONSIDERING SEISMICITY 

1 . DETERM I N I ST 

2 .  PROBABIL IST  

3 .  P R D B A B l L l S T  

4,. DETERM IN1 ST 

5 .  PROBAB I L I ST 

C - EXPERT  JUDGMENT ABOUT MAG%!  TUOE AND 
Dl STANCE 

C - HISTORY I S  L I K E L Y  TO REPEAT ITSELF 

C - THE  'NEGATIVE'  QF  HiSTORY I S  L l K E L Y  
TO OCCUR 

C:PROBABI L I  ST1 C - H I  STORY REPEATS  ITSELF 
ON KNOWN FAULTS 

C:UNCERTAIN - H I  STORY WILL  REPEAT  ITSELF 
AT A UNIFORM RATE OVER A BROAD AREA 
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METHODS FOR CONSIDERING SEISMICITY 

1 .  D E T E R M I N I S T I C  - EXPERT  JUDGMENT ABOUT MAGNITUDE AND DISTANCE 

2 .  P R O B A B I L I S T I C  - HISTORY IS L I K E L Y  TO REPEAT  ITSELF 

3 .  P R O B A B I L I S T I C  - THE  ‘NEGATIVE’   OF  HISTORY I S  L I K E L Y  TO OCCUR 

4 .  D E T E R M I N I S T I C  : P R O B A B I L I S T I C  - 
HISTORY  REPEATS  ITSELF ON KNOWN FAULTS 

5 .  P R O B A B I L I S T I C  : UNCERTAIN - 
HISTORY WILL REPEAT  ITSELF AT A 
UNIFORM  RATE  OVER A BROAD AREA 

6 .  PSUEDO D E T E R M I N I S T I C  - 
LARGE PRIOR  EARTHQUAKES  FORETELL 
FUTURE  SHOCKS 
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OUR METHOD OF REPRESENTING SEISMICITY 

USE  METHOD 2 - HISTORY IS L I K E L Y  TO REPEAT  ITSELF  USING 
FAULT L I N E  CORRECTIONS I N  METHOD 1 

REASONS 

1 .  BAYESIAN MAPS OF CALIFORNIA 

2 .  PROBABIL IST IC   ENGINEERING FRAMEWORK 

3 .  FOLLOWS RATIONALE OF STRUCTURAL  ENGINEERS 
ASSOCIATION OF CALIFORNIA 

4 .  S A T I S F I E S  CASE LAW REQUIRING  THAT  'THE  SEVERITY OF 
THE  REGULATION  SHALL MATCH THE  SEVERITY OF THE R I S K . '  
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EARTHQUAKE FREQUENCY DISTRIBUTION FOR ANCHORAGE 
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AFTERSHOCK ZONES OF EARTHQUAKES OF MAGNITUDE 
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HARDROCK VELOCITY  (IN/SEC),  GULF OF ALASKA, RETURN PERIOD=100 YEARS 
(NO F A U L T   L I N E  ENERGY DISTRIBUTION)  
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HARDROCK VELOCITY  (IN/SEC),  GULF OF ALASKA, RETURN PERIOD = 100 YEARS 
(WITH  FAULT  L INE ENERGY DISTRIBUTION)  
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ANALYSIS  CRITERIA 

B U I L D I N G  PROBABILITY OF 
L I F E  EQUALING O R  
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t 
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EARTHQUAKE PROBABIL IT IES FOR SEISMIC ENVIRONMENTS IN GOA 

FOR MONTAGUE ISLAND AREA 
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F I N I T E  ELEMENT MODELS FOR THREE SOIL PROFILES 
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MODAL  REPRESENTATION 
OF A COMPLEX STRUCTURE 

COUPLED  RESPONSE OF 
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COMPARISON OF RESPONSE  METHODS 
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COMPARISON OF I EVELS OF ANALYSIS PERFORMED ON PRELIMINARY 
GOA SEUCTURES  WITH  EXISTING U,S ,  CODES 
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SEISMIC  RISK - PROBABILITY OF OCCURRENCE 
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Mr. Chairman, my nane i s  Leland E .  Wilson. I am a 1950 

graduate of Tulsa  University  in  Petroleum  Engineering.  Since  1950 

I have worked w i t h  Atlantic  Richfield Company, primarily i n  d r i l l i n g  

and product ion   ac t iv i t ies .  I am a registered  Petroleum  Engineer i n  

t he   S t a t e  of Alaska ar?d have authored  several  technical  papers on 

d r i l l i n g  and production. My experience  includes  eight  years i n  the  

offshore  areas o f  the Gulf o f  Elexico, four   years   in   the Cook I n l e t  

area and three  years  on the North Slope. For the  past   three  years  

I 

I have been associated  with my company's operations i n  the  North Sea. 

While the North Sea i s  not  the Gulf  of  Alaska,  there  are many physical 

s i m i l a r i t i e s  between these two areas  and ce r t a in  of  the  operating 

conditions found  i n  the  North Sea will be present  in  the  Gulf. For 

that  reason,  the  experience of the  industry i n  the  North Sea i s  

relevant   to   this   hear ing.  

In my opinion  the North Sea e f f o r t  has clearly  demonstrated 

indus t ry ' s  proven capabi l i ty   to   explore  and develop i n  a severe 

environment. However, i t  should be borne i n  mind t ha t  we will  be 

enter ing  the Gulf of Alaska  very substantially  better  prepared,  equipped 

and supported  than we were when operations commenced i n  the  North Sea. 

We will  have more  and be t te r   da ta  on basic  environmental  conditions and 

structural   design  for  the  Gulf.   This  results from our industry programs 

relating  to  meteorology,  oceanography,  current  data,  weather  forecasting, 



. ,  

wave hindcast   evaluation,  superstructure  icing  and, most importantly, 

on our evaluat ion  of   the  s ignif icance  of   this   data .  We will  be enter ing 

the Gulf of Alaska  with  capable,  trained  personnel and wil l  be ab le   t o  

draw from a well  developed and experienced  oil   industry  related 

in f r a s t ruc tu re  of  capable  contractors. 

(1 1 Index Map of  the North Sea Area. 

I t  was i n  1964 tha t   t he  governments  of  the  various  countries 

surrounding  the North Sea  began awarding exploration  l icenses.   Early 

d r i l l i n g  was confined  to  the  southern  portion of the North Sea i n  water 

' depths of l e s s  t h a n  two hundred f e e t .  Large  gas f ie lds ,   inc luding  Leman 

Field,  one of the  largest   offshore gas f i e l d s  i n  the  world w i t h  reserves 

of about   t en   t r i l l ion   cubic   fee t   o f   gas ,  were quickly  discovered. 

Gradual ly   dr i l l ing  operat ions moved northward, and the f i r s t  major o i l  

f ie ld   Ekofisk,  was discovered  in Norwegian waters i n  1969. Other new 

o i l   f i e l d s  were discovered a t   For t ies ,   Josephine ,  A u k ,  and  Brent, and 

new gas   f ie lds  were found a t  Heindal and F r i g g .  The northernmost   dr i l l -  

i n g  s i t e  of 62' North la t i tude   in   the  North Sea compares w i t h  a l a t i t u d e  

of  about 60' North for   the  northern Gulf of  Alaska. 

(2)  Slide  of  Fields 

A t o t a l  of 975 wells have been d r i l l e d  i n  the  North Sea s ince  

the  beginning  of  leasing i n  1964. Of these 975 wel ls ,  725 have been 

exploratory  holes.  Of these  exploratory we1 Is,  520 were dry  holes, 120 

discovered gas and 85 discovered  oil.  Seventeen commercial gas f i e l d s  

and 'twenty-four commercial o i l   f i e l d s  have been discovered. 
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The North Sea was qu i t e   d i f f e ren t  from other major  operating 

areas where the industry had previously worked. The Gulf of Mexico, 

although  certainly  severe  at   t imes,   did  not  generate  the  continual storm 

environment of the winters in the North Sea.  There we have n o t  only  sea 

s t a t e s  of 65 t o  85 f t .  maximum waves, b u t  we had added the  conditions  of 

extremely  cold  water, heavy swells from the mid-Atlantic and rapid 

development o f  storm  conditions  both from the North and  West. Fog 

conditions were frequent and radio/communications/navigation systems 

were not as well  developed  in  the North Sea as i n  the Gulf of Mexico. I t  

i s  not  unusual t o  have extended  periods  of downtime due t o   t h i s  wide 

spectrum of offshore  problems,  for example: one d r i l l   s h i p  which we 

contracted  for was e s sen t i a l ly   i d l e  from llovember 15th  to  February 1 5 t h  

w i t h  almost no progress. The semi-submersibles which are better equipped 

t o  maintain  operations  under  storm  conditions have a l so  been shutdown for 

weeks a t  a time due t o  one or  more of the   var ie ty  of conditions which can 

cause downtime. The Gulf of  Mexico seldom shuts down rigs f o r  such  long 

periods  although  individual  hurricane storms can be just as   severe   for  

short periods. 

To search  for  and produce o i l  under  adverse  conditions new 

equipment had t o  be designed and bu i l t .  @ne o f  the major tasks  was t o  

develop  dr i l l ing and production  platforms  capable of withstanding the 

harsh  sea and weather  conditions. The e a r l y   d r i l l i n g   i n  

shallow  water  depths i n  the  southern North Sea was accomplished from 

existing jack-up rigs. As d r i l l i n g  moved North in to  more severe  weather 



conditions and greater  water  depths,  semi-submersible  rigs such as   are  

shown  on these viewgraphs were used: 

( 3 )  SEDCO 135 

($1 BLUE WATER 111 

(5) TRANSWORLD 61 

These rigs were u t i l i z e d  i n  water  depths u p  t o   s i x  hundred 

feet   and,   in  summer months, as   fa r   nor th   as   the   She t land   I s lands   ( re fer  

t o  Viewgraph 1 ) .  General ly ,   these  r igs   re turned  to  more southern  dr i l l ing 

s i tes   in   win ter  months to   a l low  for  more e f f ic ien t   opera t ions .  However, a s  

demand increased for year-round  exploration,  as well as   for   explorat ion  in  

the   fa r   nor th  ( u p  t o  62' North La t i tude ) ,  more sophisticated,  heavy,semi- 

submersibles were b u i l t   t o  cope  with  the  sea and weather  conditions: 

( 6 )  WAAGE I1  

(7) PENTAGORE DESIGN 

(8) SEOCO 700 

(9) AKER H-3 

(10) PENROD 71 

These rigs, some displacing upwards of 30,000 tons,  can work safe ly   in  

gale   force winds and h i g h  sea   s ta tes .  They are  capable of survival  in 

one  hundred f o o t  seas  and are   ab le   to   cont inue   e f f ic ien t   opera t ions   in  

twenty to  twenty-five  foot  seas  in  water  depths  of  over one thousand 

f e e t .  Most a re   se l f   p rope l led ,  use all-chain  anchor  systems, and have 

Page Fotir 



crews  of seventy t o  ninety men. Many of these rigs have sustained 

maximum  wave heights  of  seventy  feet and mean w i n d  ve loc i t ies  o f  

over  sixty-five  miles  per  hour. In the event  of  severe  storms,  a 

r i g  of this   type can  disconnect from the sea f l o o r  and r ide o u t  the 

storm,  primarily  because  of i t s  design which o f fe r s  much l e s s  

res is tance t o  waves than  does  a  ship  shape. Most of t h i s  new 

generation of semi-submersibles  are ocean  going c ra f t   t ha t   can ,  and 

have,  crossed the Atlant ic  under t h e i r  own power or with Only an 

accompanying t u g .  

(11)  I l l u s t r a t i o n  o f  Transparent Design 

As of July 1 ,  1975 there  are  thirty-five  semi-submersible 

r i g s  working in   the North Sea from about  Latitude 56' North t o  62' 

North. I t  m i g h t  be noted t h a t   a l l   r i g s  and hull   designs  are  carefully 

checked by qualified  marine  surveyors  such  as Det Norske Veritas,  

Lloyds, and the American Bureau of Shipping. 

In addi t ion   to  advanced dr i l l ing  platforms,  development of 

associated equipment has aided i n  operations i n  the North Sea and 

contributed t o  the  f ine  safety  record  of   these new rigs. For example, 

major  advancements have been made in the design  of Blowout Preventers and 

subsea  equipment.  Operators  regularly  use  10,000  psi working pressure 

equipment  although l i t t l e  high pressure has been encountered. The newer 

equipment  allows  releasing from the sea floor  safely,   reconnecting and 

completely  circulating the well p r io r  t o  opening B O P ' S .  Fail-safe  valves,  

shear rams, redundancy on a l l   s a f e t y  systems and frequent tests have 

great ly  improved the r e l i a b i l i t y  of a l l   t h i s  equipment. 



Another  major  development great ly   a iding  operat ions t n  the 

North Sea has been better  weather  forecasting  uti l izing  computers and 

s a t e l l i t e s .  These forecasts   give us more lead  time t o  prepare  for 

storms and allow a predict ion  of   their   durat ion.  Many operators use 

the London Weather Centre and independent  contracting  firms t o  give 

them twice a day fo recas t s   o r  even more frequent i f  storm  conditions 

are  worsening.  For  example,  our own  Company uses a procedure whereby 

i f  weather  forecasts  are  for  twenty-five  foot  seas  and/or  forty-five 

mile  per hour winds we d iscont inue   d r i l l ing  new hole, b u t  may continue 

with  other  operations which are  considered  safe such as:   logging  or 

r u n n i n g  casing.   I f  wave he ights   a re   forecas t   to  be greater   than  thir ty-  

f i v e   f e e t  we suspend a l l   ope ra t ions   a t   t he   d r i l l   f l oo r ,   pu l l  and lay  

down su f f i c i en t   d r i l l   p ipe   t o   a l l ow  the   d r i l l  string t o  be hung off  on 

the lower pipe rams w i t h  the  b i t  ins ide  the  casing.   I f  wave heights   are  

expected t o  exceed f o r t y - f i v e   f e e t  or t h e r e   i s  a ve r t i ca l  motion o f  the  

d r i l l   f l o o r  equal t o   o r   g rea t e r  t h a n  f i f t e e n   f e e t  we p u l l  and  l a y  down 

the  r iser   pipe w i t h  t h e   d r i l l   p i p e   s t i l l   i n   t h e   h o l e   a t   t h e  base of the  

l a s t   s t r i n g  of casing. I n  th i s   pos i t ion  we are   ab le   to   r ide  o u t  the  

remainder of the  storm or i f  we were moved off  location by an anchor 

sl ippage i t  would not  be too   d i f f icu l t   o r   expens ive  t o  get  back on t o  

location  again.  I t  i s  very  rare  for  the  personnel  to be  removed  from the  

r ig   s ince  the  vessel   i s   seaworthy and designed  to  withstand u p  t o  one 

hundred foot  waves. 

In order   to   offset   the   long  dis tances  from operating  bases i t  

was necessary t o  grea t ly  improve support   t ransportat ion.  Long range 

helicopters  with  large  load  capacit ies have s ign i f i can t ly  helped t o  

a l l ev ia t e   t he   d i s t ance  problem.  These hel icopters  can quickly  del iver  
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emergency supplies and technical  assistance when needed. Specially 

designed  supply  ships w i t h  1,000 t o n  cargo  capacity  are now common. 

I n  addi t ion  to  moving large amounts of suppl ies   in  one t r i p ,   t h e s e  

ships  can  serve  as  anchor hankiling vessels,   supply vessels, towing 

vessels and safety  vessels .  

( 1 2 )  Viewgraph of Supply  Boat 

Increased  storage  areas on r igs   a lso  help  to   resolve  the 

supply  problem. The la rger   r igs  can s to re  u p  t o  2,000 tons or more 

of variable  loads of muds, cement,  water and f u e l ,  as well a s  items 

f o r  human consumption.  This  'increased  storage  capacity  helps t o  

prevent  in-hole problems as enough materials can be kept on board t o  

cope with  emergencies  until more supplies can be obtained. 

Rigs i n  the  North Sea a re  manned by much more t h a n  a dri l ler  

and a few roughnecks.  Highly trained  technical  personnel i n  numerous 

f i e lds   s t ay  on board. On a typical rig i n  the North Sea vli11 be found 

superintendents, b o t h  for   contractor  and  company, geologis t s ,   d r f l l ing  

engineers,  electricians,  mechanics,  sub-sea  engineers, mud engineers, 

cementers,  welders,  weather  observers, a complete  marine  crew, and a 

team of  expert  divers. 

There i s  no doub t  t h a t  those  operating  in  the Gulf of  Alaska  will 

benefi t   great ly  from industry's  experience i n  the North Sea,  including the 

mistakes t h a t  were made. For example, ce r t a in  rig deficiencies  noted  in 

the  early  stages  of  the Piorth Sea a c t i v i t y  have resul ted  in   s ignif icant  



improvements i n  structural   design,  instrumentation, and inspection 

techniques which will  provide much more rel iable   Units  for the Gulf 

of  Alaska  than were ava i lab le   for   the   in i t ia l   opera t ions   in   the  North 

Sea.  Several  rigs which were of  inadequate  design have f a i l ed  t o  

perform properly and one jack-up  rig and  one semi-submersible  has been 

lost  in  storms.  Inadequately  designed  rigs  are now relegated  to  the 

Mediterranean and other  milder  areas. I n  addition one gas  well went 

o u t  of control and a r e l i e f  well had t o  be d r i l l e d  t o  control i t ,  

however no environmental damage  was done dur ing   th i s  blow o u t .  Many 

of the  lessons we have learned  in  dri l l ing  in  the North Sea will be 

of benefi t  t o  the Gulf of  Alaska operation, such as proper  marine r i s e r  

tension,  use  of motion  compensators,  proper  storm d r a f t ,  and improved 

anchor  handling  techniques. 

The success  of  the North Sea operat ion  ref lects   the proven 

a b i l i t y  of  the  oil   industry  to  explore and  develop  in a hos t i l e  

environment s imi l a r   t o   t ha t  which will be encountered  in the Gulf of 

Alaska. I believe i t  i s  reasonable  to  expect an even be t t e r  personnel 

and equipment safety  record  in  the Gulf of  Alaska  as a r e su l t  of 

improvements in i t ia ted   in   the  North Sea.  Wel1s.at-e now rout inely be ing  

dril led  East   of the Shetland  Islands a t   d i s t ances  of 200-250 miles from 

the Aberdeen shore  base which require  2$-3 hours helicopter  f lying  t ime 

and 24-30 hours  boat  time  each way. Sea temperatures  are  very  similar 

to   that   of   the  Gulf of Alaska a t  between e ight  and nine  degrees  centigrade 

during  the  winter months. From what I have seen  of  the  storm  data  of  the 

Gulf of Alaska i t  appears   that   the  same frequency  of  storms and s imilar  

sea  s ta tes  can be expected  during  the  winter months. 
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I t   i s  a c red i t   to   the  governmellts of  the  countries  surrounding  the 

North Sea and the   indus t ry   tha t   desp i te   a l l   o f   th i s   ac t iv i ty  no major 

o i l   sp i l l s   o r   s e r ious  environmental damage has occurred.  This  out- 

standing  record has been achieved  even  though the  area was entered and 

i n i t i a l l y  explored  with a lack of experience i n  operating  in such an 

environment and without some of the more sophisticated  technology and 

logistical   support  which will be avai lable   in  the Gulf of Alaska. 

In conclusion,   le t  I:ie point o u t  t h a t  the North Sea i s  

estimated t o  contain 30 b i l l ion   bar re l s  of oi l   reserves  and 85 t r i l l i o n  

cubic  feet  of  gas  reserves.  Production  should peal: a t  about 2.8llM 

barrels per  day  of o i l  and  10 bi l l ion  cubic   feet  per day of  gas by 1980, 

thus making Norway and the United Kingdom self-sufficient.   Hopefully,  

operations  in  the Gulf of  Alaska will help nove our  country  in  the same 

direct ion.  Based on my experience, I see no reason why the  industry 

cannot  operate  safely and e f f i c i en t ly   i n   t he  G u l f  of Alaska. 
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OFFSHORE DEVELOPKENT AND PRODCTION 

Statement of Kenneth A .  Blenkarn, Ph.D., Amoco Production Company 

OFFSHORE SALE ENVIRONMENTAL HEARING 

Anchorage, Alaska 

Good morning, l ad i e s  and gentlemen. My name i s  Kenneth Blenkarn. I am 

a Special  Research Group Supervisor  for Amoco Production Company, and I 

d i r ec t   t he  development and appl icat ion of offshore and a r c t i c  technology 

f o r  Amoco and i ts  co rpora t e   a f f i l i a t e s .  My engineering Ph.D. degree em- 

phasizes  training and research  in   theoret ical  and applied  mechanics. 

For more than 20 years I have  been  developing  basic  technology  related 

t o  petroleum  production,  particularly  environmental  force  criteria  for 
- 

Slide 1 offshore  s t ructures .  I have been responsible   for   the  design of many 

offshore  platforms,  including many of the   ear ly  permanent s t ruc tures  

in s t a l l ed  i n  Cook In l e t .  

My f i r s t  purpose is to  describe  for you the equipment and methods em- 

ployed in the  production of offshore  petroleum  resources. I then  wish 

to   address   the  special   aspects  of engineer ing  for   appl icat ions  in   the 

Gulf of  Alaska. 

Only after  exploratory  drilling  has  discovered  petroleum  deposits, and 

various t e s t i n g  and confirmation  has  established  adequate  reserves,  does 
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Slide 2 

Slide 3 

Slide 4 

ac tua l  development of production  begin. The key fea ture  of most off-  

shore  production is the  construction of fixed  platforms  or  towers. 

These platforms, founded on the  sea  bottom,  support working  decks c l ea r  

of wave act ion and from which well d r i l l i n g  and product ion  act ivi t ies  

a r e  conducted. Most offshore  platforms  are comprised  of three  basic  

elements:   jacket,   pil ing,  and deck. 

The trussed  or  braced  jacket is f a b r i c a t e d   a t  a shore  location. It i s  

then  barged  or  f loated  to  the  offshore  si te where i t  is tipped o r  other- 

wise maneuvered inco  posi t ion  res t ing on the ocean f loor .  

P i l i n g  are  then  guided and driven  through members of  the  jacket t o  f i x  

the  s t ructure   f i rmly  into  the  foundarion  soi ls .  This work is generally ~~ 

Slide 5 performed by special   offshore  construction  derrick  barges.  

Sl ide 6 Once p i l i n g  i n s t a l l a t i o n  is complete, deck sections,   together  with ope- 

r a t ing  equipment, are   hois ted up and placed  atop  the  structure by the 

derrick  barge. 

Effective  design of offshore  platforms  requires  careful  evaluation of 

the  environmental  forces t o  be anticipated  during  the  structure  l ife- 

time. This i s  especial ly   t rue of forces  caused by storm waves. Over 

the  years,   the  offshore  industry  has  devoted  significant  effort   to  the 

sc i en t i f i c   i nves t iga t ion  of ocean waves, their   occurrence  probabi l i t ies ,  
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and  the  forces  resulting  from  waves.  Such  efforts  have  contributed  to 

the  success  of  the  industry i n  building  reliable  offshore  platforms. 

After  construction  of  a  platform is completed,  well  drilling  is  ini- 

tiated  generally  through  specially  driven  structural  well  conductor 

Slide 7 pipes.  Several  wells  are  directionally  drilled  from  a  single  platform 

to  reach an array  of  locations  at  the  productive  horizons.  Production 

from  the  completed  wells is directed  into  separation  and  other  treating 

equipment  to  prepare it for  entry  into  the  transportation  system. 

All  of  the  equipment  and  tanks on a  platform are fitted with  automatic 

safety  devices  which  shut in the  producing  wells  and  stop  flow  through 

the  system in the  event of  any  equipment  malfunction.  Shut-off  valves 

on the  platform  deck are supplemented  by  safety  shut-in  devices  down 

inside  well  casings,  below  the  ocean  bottom.  These are controlled  to be 

activated  by  abnormalities in the  production  equipment  or  in  the  plat- 

form  structure  itself.  The  likelihood  of  oil  discharge,  even in the 

improbable  event of platform  structural  failure, is significantly  re- 

Slide 8 duced  by  use  of  downhole  safety  valves.  These  valves  have  undergone 

rapid  improvement in recent  years  and  will  be  able  to  provide  a  high 

degree  of  reliability. 

Generally,  the  preferred  and  safest  way  to  transport  offshore  production 

away  from  a  platform  is  to  pump  it  through  a  subsea  pipeline  to  shore 
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Slide 9 

f a c i l i t i e s .  The construction of subsea  pipelines employs special  pipe- 

lay  barges. As successive  lengths of pipe  are   joined on the  barge, 

addi t ional   lengths  of p ipe l ine   a r e  lowered  onto  the  ocean  bottom. 

Depending upon the  water  depth,   the  pipeline is ei ther   guided  to   the 

ocean  bottom by a s t ruc tu ra l   s t i nge r   o r  suspended  under controlled 

tension  to  preclude  bending damage to  the  pipe.  Subsea p ipe l ines  are 

weighted  to  rest  on bottom  without movement under  changing  current  or 

wave conditions.  In areas where the  pipe i s  l i k e l y  t o  be subject  t o  

excessive  environmental  forces, o r  t o  mechanical damage  by anchors and 

f ishing  gear ,   the  p i p e  is buried  beneath  the  sea  floor. The pipe  bury 

operation is accomplished  with  unique  dredging  equipment which cu ts  a 

t rench  into which the  pipe i s  deposited and subsequently  to  be  covered. 

Pipelines  are  coated to protect  against   corrosion, and construction 

joints  are  carefully  inspected  to  avoid  mechanical  or  metallurgical 

defects.   Nevertheless,   l ike  platform  production equipment, subsea 

pipel ines  can be equipped  with  automatic  sensing  devices which shut down 

the  throughput  stream. These devices  serve t o  minimize the  discharge of 

o i l  in the  case of any leak which might  occur i n  s p i t e  of qua l i ty  con- 

t r o l  measures in   construct ion.  

While pipelining  to  shore  has  long  been  the  predominant  disposition of 

offshore  production,  alternates  are  being  developed.  Offshore  storage 

Slide  10 and offshore  tanker  loading  have become increasingly common.  The l a t e s t  
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developments  are  engineered  to  permit  continuation  of  operations  even 

under  stormy  sea  conditions. 

Additional  detail  regarding  various  potential  development  systems  for 

the  Gulf  of  Alaska is to be found in a  supplemental  document  which I 

submit  for  the  record. 

The  basic  methods  for  production  from  offshore  locations are  well es- 

tablished  and  proven. The  question  at  issue  in  these  hearings  is 

whether  such  technology  is  suitable  for  application in the  Gulf  of 

Alaska. More  specifically,  the  concern  is  with  our  ability  to  adapt 

this  proven  technology  adequately  to  account  for  the  particular  physical 

environment  of  the  area. I intend  to  show  that  such an adaptation  can 

be made. I will  discuss  the  two  important  implications  of  the  environ- 

ment of the  Gulf of Alaska.  The  physical  oceanographic  conditions  and 

earthquakes. 

The  Gulf  of  Alaska  is  recognized  as  a  stormy  region,  and one must  ad- 

dress  the  influence  of  weather  and  waves  upon  the  safety of offshore 

facilities.  At  the  heart  of  the  matter is the  effect of storm  waves  on 

the  structural  integrity of offshore  platforms  or  other  structures. 

Testimony  by  Mr.  Horrer  describes  studies  of  the  physical  oceanography 

o f  the  Gulf  of  Alaska  and  our  knowledge of expected  conditions  in  this 
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ilide 11 

region. For the  present  concern,  the  main  result is a  comparison of 

extreme  Gulf  of  Alaska  wave  conditions  with  those  determined  for  the 

North  Sea. This comparison is shown on  slide 11. There is no  real 

definable  difference  in  the  severity of extremes  in  the  two  areas.  This 

is important  because  a  number  of  offshore  platforms  have  been  designed 

to  withstand  North  Sea  extremes.  Several  of  these  have  already  been 

installed.  There is no  question  of  our  ability  to  design  platforms 

to  resist  Gulf of Alaska  extreme  waves. 

Slide 12 Some  of  the  recentiy  designed  North  Sea  platforms  represent  a  marked 

departure  from  traditional  modes  of  offshore  platform  construction. 

Specific  attention  is  drawn to the  concrete,  gravity-foundation  plat- 

forms. It is,  however,  to be recognized  that  this  particular  develop- 

ment is a  reflection  of (a) construction  schedules  and  economics, (b) 

foundation soil conditions,  and  (c)  premium  placed on storage  capacity. 

The  choice  of  a  concrete  gravity  platform as opposed  to  a  more  conven- 

tional  steel  structure  is  not a consequence  of  the  particular  design 

wave requirements.  There  may  emerge  special  platform  designs  for  Gulf 

of Alaska  operations,  but  such  designs  will  not be dictated  because  wave 

conditions  are  more  severe  than  encountered  elsewhere. 

The generally  stormy  weather of the  North  Sea  has  led  to  the  construc- 

Slide 13 tion of larger,  more  seaworthy  construction  ships  and  barges,  for  example, 

very  large  derrick  ships  and  semi-submersible  pipelay  vessels.  These 
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advances  have been motivated by the need to improve the   e f fec t ive  work- 

ing  time of construction equipment. It is  to  be  expected  that much of 

this   construct ion  experience w i l l  carry  over   direct ly  t o  app l i ca t ion   i n  

the  Gulf of  Alaska. 

The  Gulf of Alaska  region is, of course,  recognized  as  being  prone  to 

earthquake  activity.  Hence, a s   i n   t he   ca se  of design  against waves, the  

industry must  bui ld   s t ructures   to   res is t   ant ic ipated  ear thquakes  with a 

high  degree of r e l i ab i l i t y .   Th i s  i s  required  for  reasons of both eco- 

nomics  and personnel  safety.  Nevertheless, we must balance  r isks   against  

the   cos ts   to   soc ie ty  of reducing  such  risks. It is  not   in   the   bes t  

S l+- ’o  1 4  i n t e r e s t s  of society  to  squander  capital ,   material ,  and human resources 

in  needless  overdesign of offshore  structures.   In  seeking t h e  proper 

balance of design,  the  industry  looks  to  the  professional community, a s  

well a s  i t s  own s c i e n t i s t s  and engineers. 

The technology of earthquake  design  has  been  developing  for many years. 

As D r .  Wiggins explains,  i t  combines inferrences of seismically  induced 

base  rock and ground motions  together  with  analyses of resu l t ing   s t ruc-  

t u re  and foundation  behavior. I think  that  i t  is important  to emphasize 

t h a t   t h i s  is not   jus t  a matter of interpreting  seismic measurements by 

mathematical  manipulations. Methods and prac t ices  of earthquake  design 

have been adjusted and cal ibrated from observations of ac tua l   s t ruc tures  
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in  earthquakes;  some  fail,  while  others  experience  earthquake  shaking 

without  damage. 

The  focus  of  earthquake  design  is  to  provide  a  structure  adequate  to 

withstand  statistically  projected  seismic  conditions  anticipated  at  the 

construction  site. Dr. Wiggins  testimony  outlines  the  basis  for  this 

technology.  Of  course,  there is  no  such  thing as a  structure  which  can 

be  guaranteed  against  failure,  regardless of cataclysmic  events  which 

nature  might  someday  bring  to  pass.  This is not  to  say  that  such im- 

ponderables  are  to be simply  ignored.  Serious  conjecture  about  such 

events  can  provide  useful  input  to  the  overall  design  process.  These 

ideas  may,  for  example,  suggest  design  refinements  which  give  a  struc- 

ture  the  potential  to  sustain  extensive  damage  without  collapse,  but 

which  do  not  subvert  the  basic  design  indicated  by  established  earth- 

quake  engineering  practice.  Once  again, it is to be noted  that  in  the 

unlikely  event of structure  damage  or  even  collapse,  the  likelihood  of 

pollution  by  uncontrolled well  flow  will be  further  reduced  by  the 

functioning of downhole  safety  shut-off  valves. 

On  balance,  there  is  little  doubt  but  that we  can  design  offshore  plat- 

forms  with  appropriate  levels  of  earthquake  resistance. It is  important 

Slide 15 to  observe  that  offshore  structures,  unlike  most  conventional  buildings, 

are  predominantly  designed  against  lateral  loads.  And  there  is an ex- 

tensive  experience  in  such  designs.  The  wave  loading on a platform  may 

well  be  of  the  same  magnitude  as  design  earthquake  forces.  Moreover, 
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Slide 16 

in-service  experience  shows  that  offshore  platforms  display a substan- 

tial  margin  between  design  forces  and  those  actually  required  to  cause 

collapse. 

Ocean  bottom  soils  are  particularly  important in considering  design 

against  possible  consequences  of  earthquakes.  Local  soil  conditions 

affect  the  intensity  of  local  seismic  loading  and  the  foundation  in- 

tegrity  for  structures.  The  soil  of  the  ocean  bottom  also  determines 

the  susceptibility  of  pipelines  to  seafloor  slides  triggered  by  earth- 

quakes. The  industry  has  already  initiated  investigations  of  the  Gulf 

of Alaska  sea  bottom  through  use  of soil borings  and  soil  seismic 

surveys.  Testimony  by Mr. McKeever  describes  such  activity  in  some 
detail,  and  places  it  within  an  overall  geologic  perspective.  Extensive 

and  detailed  investigations  will  take  place  during  exploratory  drilling 

and  in  preparation  for  development  of  permanent  facilities.  The  purpose 

will  be  to  identify  suitable  sites  for  offshore  structures  and  proper 

routing  for  pipelines,  all  to  reduce  earthquake  damage  hazards.  Surveys 

with  soil  sampling  and  seismic  methods  also  serve to avoid  the  placing 

of  installations  where  there  is  likelihood  of  disruption  by  surface 

faulting  or  soil  movement. 

One  might  perhaps  be  concerned  over  direct  disruption  of  oil  wells  by 

fault  movement  during  earthquakes.  However,  there  is a body  of  ex- 

perience  to  indicate  that  this  is  not a significant  problem.  Extensive 
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d r i l l i n g  and producing  operations  have been conducted in   the   se i smica l ly  

ac t ive   a rea  of Southern  California. While a few wells have suffered 

casing damaged  by f a u l t  movement, such damage has  not  occasioned  release 

of well f luids   to   pose a pol lu t ion   th rea t .  

Consideration of the  foregoing  leads m e  to  the  following  conclusions 

regarding  technology  for  offshore  production  in  the Gulf of  Alaska: 

1. Most of the  established  production  technology  previously  described 

here is  d i rec t ly   apppcab le  t o  opera t ion   in   the  Gulf of Alaska. 

2 .  Wave condi t ions  in   the  area  against  which f a c i l i t i e s  must be  de- 

signed  are  not any more severe  than  already overcome by the  in- 

dustry.  

3 .  Available  earthquake  technology  provides means for   construct ion of 

platforms and o ther   fac i l i t i es   wi th   adequate   s t ruc tura l   re l ia -  

b i l i t y .  
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PRESENTATION FOR ENVIRONMENTAL HEARING 
GULF OF ALASKA  OFFSHORE SALE 

A. D. Mookhoek 

My name is Bram Mookhoek. I am the  Ocean Operations Manager f o r   t h e  Marine 

Department, Exxon  Company, U.S.A., and during my 27 yea r s   i n   t he  company 

have  been  associated  with a l l  areas of  marine  transportation  including  the 

technica l ,  economic  and operational  aspects.  I might  mention a t   t h i s  time 

t h a t  I am a l so  chairman of the  Marine Services Subcormnittee of  Alyeska, 

which is a group  representing  the Owner companies i n  marine matters. In 

th i s   capac i ty ,  I work closely  with  the U. S. Coast Guard  on rout ing of 

t anke r s   t o  and from  Valdez,  navigation  aids,  anchorage  areas  in Prince 

William  Sound,  vessel  traffic  system, etc. Some o r  a l l  of these  aspects w i l l  

also  apply t o  the Gulf of  Alaska marine operations. 

I n  my discussion  today, I w i l l  cover two subjects :  (1) marine  transportation, 

and (2) terminals. 

In  the  marine  transportation  area,  we w i l l  f i r s t  look a t   t h e   s h i p s .  For 

obvious  reasons, w e  a r e ,   a t   t h i s  time, i n  no posi t ion  to   determine  the 

s i z e  t anke r   t o  be used since t h i s  is a function of the  crude  production and 

the  location  of  the  terminal.  However, t o   p l a c e   t h i s   i n  better perspective,  

we have  prepared  this   s l ide which  shows, for   var ious   sh ip  sizes and a t  

d i f fe ren t   p roduct ion   leve ls ,   the  number of port c a l l s  which would occur. 

This  tabulation shows t h a t  a 45,000-ton  tanker  with a draf t   o f  39 f e e t  and 

a carrying  capacity of  325,000 ba r re l s  of crude a t  a production  level of 

120,000 barre l s   per  day w i l l  be a r r iv ing   a t   the   t e rmina l   about  once  every 

3 days,  while a 120,000-ton  vessel  having a d r a f t  of 52 f e e t  and carrying 

about 860,000 ba r re l s  w i l l  a r r ive  once  every 7 days. Of course ,   i f   the  

production is grea te r   than , l20 ,000   bar re l s   per   day ,   por t   ca l l s  w i l l  increase 

correspondingly,  as  indicated by the  number t o   t h e   r i g h t  of t h e   t h i r d  column. 
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It should be pointed  out   that   the   ship s izes  shown he re   a r e   a rb i t r a r i l y  

se lec ted  and do not   imply  the  actual   s ize   to  be used. Hcwever, I believe 

it can  generally  be  accepted  that   vessel   size  increases a s  production 

leve ls  become higher. 

Some of t he   s i ze s  shown here   a re   for   ex is t ing   vesse ls   in   the  U. S. f l e e t ,  

while  others  are new construction. Assuming that   crude w i l l  be  shipped 

t o   t h e  u. s. West Coast ,   only  vessels   bui l t   in   the U. S. and manned  by 

U. S. crews w i l l  be permitted,  because  the  Jones A c t  prohibits  use  of 

fo re ign   f l ag   ves se l s   i n  U. S. domestic  trades. U. S. s h i p s   a r e   b u i l t   t o  

standards  established by the  American Bureau of Shipping and maintained 

under  the  r igid  inspection and maintenance  requirements  of  the ABS and 

t h e  u. s. coast  Guard. The vessels  are  equipped  with  reliable and 

advanced cormnunication and navigation  equipment. 

On t h i s  next  s l i d e ,  w e  a r e   i nd ica t ing  some of  the  typical  design and operating 

data.  The sea  speed  of a l l  these vessels  is about  the same and var ies  between 

16  and 1 7  knots. 

One of the  items i n  t h i s  slide shows the   quant i ty  of segregated and d i r t y  

ba l las t   capac i ty .  Under normal  weather  conditions,  northbound  vessels  carry 

about 30 t o  35 percent of t he   sh ip ' s  deadweight  tonnage in   ba l l a s t ,   wh i l e  i n  

heavy  weather t h i s  may amount t o  40 t o  50 percent. As you  know, segregated 

b a l l a s t  is car r ied   in   t anks  which are   dedicated  to   c lean  seawater   bal las t  

and are  not  connected t o  the  cargo  tanks.   Accordingly,   this  ballast   water 

is not i n  con tac t   w i th   o i l  and can be discharged  to  the  sea.  The d i r t y  
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b a l l a s t  is carried  in  tanks  previously  containing  crude and is contaminated 

wi th   o i l .   Therefore ,   th i s   ba l las t  w i l l  be t r ans fe r r ed   t o  a shore  receiving 

f a c i l i t y  where o i l  and water w i l l  be separated. How t h i s  is done w i l l  be 

br ief ly   covered  la ter  i n  this presentation  in  the  environmental   impact 

statement. 

On t h i s   n e x t   s l i d e  we show  some of the  special   design and equipment features .  

Most of these items r e l a t e   t o   s a f e t y ,  communication and pollution  prevention 

and are  designed  to  prevent  accidents.  

In   t h i s   r e spec t ,  you may be aware t h a t  a t ra f f ic   separa t ion   sys tem is 

presently  under  development by the  U. S. Coast Guard f o r   a l l   s h i p s   t r a v e l i n g  

between  Valdez and the  West Coast. This new system will es tab l i sh   separa te  

routes   for   north and southbound  vessels and is designed t o  minimize crossing 

situations,   thus  reducing  the  chances of co l l i s ion .  It is l i k e l y   t h a t  

vessels   scheduled  to   load  a t  a Gulf of  Alaska  terminal w i l l  be required 

to   u se   t hese  same rou te s   fo r   pa r t  of the voyage. In  addi t ion,  a vessel  

t r a f f i c  system  similar t o  Prince W i l l i a m  Sound w i l l  probably  be  developed 

for   the  approaches  to  the terminal. 

YOU may a l s o  be aware tha t   the   Coas t  Guard is  i n s t a l l i n g  a Loran "C" system 

which w i l l  cover  the  area from Southern  California t o  Alaska.  This  naviga- 

tion  system,  which,  according  to  the U. S. Coast  Guard, is accurate   to   1/4th 

of a mile a t   t h e  edge of the  station's  operating  envelope and improves t o  

50 fee t   accuracy   c loser   to   the   s ta t ion ,  i s  scheduled t o  be i n  s e rv i ce   p r io r  

t o   t he   s t a r t -up  of t he  Trans Alaska p ipe l ine  and provides  accurate  vessel  

posi t ion  f ixing  and,  combined with  the  radars and bridge-to-bridge  comunica- 

t i ons ,  w i l l  augment the  ship 's   navigat ion  system  to  i n s u r e  t he   poss ib i l i t y  
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of   col l is ions and  groundings a r e  reduced t o   a s  low a level   as   possible .  

Vessels t o  and from t h e  Gulf of Alaska w i l l  use  this  system  also.  

Turning now t o   t h e  second  subject, a marine terminal or terminals w i l l  be 

necessary to   rece ive   c rude   o i l   de l ivered  from the  wells, s t o r e   t h e   o i l  and 

then  load  into  tankers   for   del ivery  to   market   dest inat ions i n  t he  lower 48. 

These terminals may serve a s ing le  company o r ,  i n  most cases,  may be 

operated  as  multiple use f a c i l i t i e s .  A typ ica l   t e rmina l   ins ta l la t ion   loca ted  

ashore is shown i n  t h i s   s l i d e .  Terminal  storage  requirements depend d i r e c t l y  

upon thruput volumes and tanker sizes and schedules .   Storage  faci l i t ies  must 

be adequate t o  allow  continuous  operation  of  the  offshore  pipelines,  thus 

minimal storage  requirements are usual ly   several  times the   da i ly   th ruput  

volumes. To p l a c e   t h i s  i n  be t te r   perspec t ive ,   for  a production  level of 

120,000 barrels   per   day,  a terminal s i t e  of about 40 acres  with  about 1 

mi l l ion   bar re l s  of tankage would be required. Because of  these  large  storage 

requirements,   for  operational  reasons it is generally more advantageous t o  

locate  the tanker   loading   fac i l i t i es   ad jacent   to   o r   near   the   shore .  However, 

offshore  loading  berths  cannot be discounted a t   t h i s  time fo r   t he  Gulf of 

Alaska u n t i l   f i e l d s  are discovered and t h e   f e a s i b i l i t y  of suitable  onshore 

terminals  has  been  developed. 

There a re  a number of s i te  loca t ions   i n   t he  Gulf of  Alaska,  as  indicated 

on t h i s   s l i d e ,  which would be sui table   for   tanker   terminals .  I n  view  of 

the   p resent   uncer ta in ty   as   to  where o i l  w i l l  be discovered, no de ta i led  

analysis  has  been  prepared  for  these  locations. I n  t he   s e l ec t ion  of a 

loca t ion ,  we take  into  account  length of submarine  pipelines, water  depth, 

protect ion from t h e  weather by t e r r a in   f ea tu re s ,   su i t ab le   l and   t o   bu i ld  

a tank  farm, etc. Some of t he  more favorable  si tes  for  terminals  near 

the  proposed lease  area  are:  
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Yakutat Bay - This  location  with  water  depths  of 180 f e e t  can 

accommodate the  largest   tankers  and is currently  used  for 

infrequent   tanker   del iver ies  and has a dock f a c i l i t y .  However, 

t h i s   f a c i l i t y  is very l i m i t e d  i n  s i z e  and not   sui table   for   crude 

tankers  anticipated.   Several   protected  waterfront sites e x i s t  

within  the bay which a re   su i t ab le   fo r  a marine  terminal. Water 

depth is adequate  near  shore t o  accommodate fixed  loading docks 

while t e r r a i n  is su f f i c i en t ly   h igh   t o   p ro t ec t   t he   sho re   f ac i l i t i e s  

from high  t ides  and waves. 

Icy Bay - The bay with a water  depth of up t o  60 feet   provides  

s h e l t e r  from t h e   e a s t  and has   several   potent ia l   terminal  sites 

with  deep  water  near  the  shore. The bar a t  the entrance  to   the 

bay has  about 40 f e e t  of water ,  wi th   the bottom consis t ing of 

sand and gravel.  Dredging t o  a depth  of  about 50 f e e t   s u i t a b l e  

f o r  80,000-ton  tankers  for a dis tance of about two miles could 

be  considered. The cont iguous   l and   a reas   a re   f la t   wi th   suf f ic ien t  

high ground t o  accommodate an onshore te rmina l .  

Kayak Island - This  area is exposed t o   t h e  Gulf of Alaska on t h e  

eas t   bu t   a f fords  some pro tec t ion   for   l a rge   vesse ls  on the  west 

s ide.  Deep water  areas,  180 t o  300 f e e t  4 miles offshore,  have 

no l imi ta t ions   for   l a rge   t ankers ,   whi le  the approaches  are  not 

r e s t r i c t e d  by depth or land masses. me to the  exposed locat ion,  

sea ber ths  would probably  be more pract ical   than  f ixed  ber ths .  

There is ample r e l a t ive ly   f l a t   l and   fo r   i n s t a l l i ng   t anks  and other  

t e rmina l   f ac i l i t i e s .  
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Middleton  Island - The west s ide  provides   protect ion from 

eas t e r ly  winds  and seas ,   bu t  due to   the   depth  of water,  about 

EO f ee t ,   t anke r s  would have t o  moor approximately  one and  one- 

ha l f  miles offshore. Adequate high ground is ava i lab le  on the  

is land  for   s torage  tanks and r e l a t ed   t e rmina l   f ac i l i t i e s .  

MOntague Island - This  area  has  several   protected  areas  with 

deep  water,  about 600 f e e t ,   t o   t h e   c o a s t  which would be su i tab le .  

Onshore land is ava i l ab le   fo r   t e rmina l   f ac i l i t i e s .  

The crude o i l   t e rmina l s  w i l l  be  planned and operated  in  accordance  with 

advanced  technology t o  ensure a s a fe ,   po l lu t ion  free performance  with  the 

p r i n c i p a l   f e a t u r e s   t o  be  developed t o   s u i t  the spec i f i c  sites. Design 

considerations and operat ional   provis ions w i l l  be made for rapid  response 

t o  emergencies  such a s  extreme weather,  warning of  a tsumani or other 

contingencies. Of  course,   the   actual   locat ion and design  of any terminals 

w i l l  require   compat ible   solut ions  to   land use, w i l d l i f e   h a b i t a t  and seismic 

considerations.  

Crude o i l  w i l l  be received from the  submarine  pipelines  in a l l  welded 

steel  tankage which w i l l  be  designed t o  meet the  local   condi t ions,  i.e. 

high  snowfall and ant ic ipated seismic forces.  Tanks will be  provided 

with  automatic  gauging  equipment  with manual back-up, together  with  high 

level   a larms  to  guard aqa ins t   ove r f i l l i ng .  A containment  dike  with a 

capacity of 110% of the  total  tankage  including  adequate  allowance  for 

surface  water impounded within  the  dike  area w i l l  be ins ta l led .  A f i r e  

detect ion and extinguishing  system w i l l  be incorporated  in  the  design. 

Turning now t o   t h e  dock f a c i l i t i e s ,  a s u f f i c i e n t  number of  docks w i l l  be 

provided t o  accommodate the  required number and s i z e  of  tankers. These 

docks will be  equipped with a fendering  system and designed to  withstand 

seismic and  wave forces   as  well a s  docking  impact  forces. The dock 



- 7 -  

s t r u c t u r e   t o  be  used w i l l  vary  with  the  prevail ing  slope and s o i l  condi- 

t i o n s  of the  seabed. For f l a t  or  gently  sloping  seabed  conditions,   the 

dock w i l l  be  constructed from steel  jacket  or re inforced  concrete   s t ructures  

which will be  anchored t o   t h e   s e a  bottom. 

In   the  case of a steeply  sloping  sea  bottom, a f loa t ing  dock  might  be 

constructed which w i l l  have t h e   a b i l i t y   t o  move i n  a v e r t i c a l   d i r e c t i o n  

t o  accommodate t i d a l  movement or wave act ion.   Lateral  or longi tudinal  

movement w i l l  be res t ra ined  by  means of r i g i d   s t r u t s  hinged a t   t h e  dock 

and anchor  points  ashore. 

Mooring dolphins  for  each  type  of  berth w i l l  be constructed  of  steel   jacket 

s t ruc tu res  anchored t o  bedrock or firm s o i l .  Each mooring dolphin will be 

equipped  with  quick  release mooring  hooks for   secur ing   the  mooring l i n e s  from 

the  tankers .  

Qual i f ied   p i lo t s  w i l l  be used for a l l  t ankers   en te r ing  or leaving  the  terminal 

while  tugs  and mooring  launches w i l l  be a v a i l a b l e   t o   a s s i s t   i n  mooring the  

vessels .   In   addi t ion  to   ber thing and unberthing  tankers,   these  tugs w i l l  be 

f i t t e d   w i t h  f i re  fighting  systems  capable of del iver ing foam or water  onto 

t h e  deck of the   l a rges t   t ankers  when in   l igh t   condi t ion .  

Loading  of the   t ankers  w i l l  be by gravity  f low if tanks   a r e   i n s t a l l ed   a t  a 

su f f i c i en t   e l eva t ion ,  which is dependent on the  topography  of t he  onshore 

s i te .  In   the  event   e levat ion is insuf f ic ien t ,   loading  pumps w i l l  be used. 

Steel   loading arms w i l l  be  provided on each dock t o  connect t o   t h e   s h i p ' s  

piping. These w i l l  be operated from a control   center  on the  dock.  Shut- 

off  valves w i l l  be  provided on t h e  docks and onshore in   each  loading  l ine 



to  permit  either  local or remote  operation  from  the  control  center.  This 

valve  arrangement  will  allow  emergency  shutdown  to  be  initiated  at  various 

points. To prevent  excessive  surge  pressures  in  emergency  conditions,  relief 

valves  will  be  included  in  the  design.  These  emergency  features  will  prevent 

internal  pressure  buildup  by  more  than  10%  at  any  point  in  the  piping  system. 

To maintain  the  high  water  quality  standards  and  scenic  beauty of the  area, 

strict  operating  procedures  to  guard  against  the  possibility of accidental  oil 

spills  and  the  adoption  of  design  criteria  to  minimize  the  risk  of  oil  spills 

resulting  from  equipment  failure or due  to  earthquakes  will  be  developed.  In 

addition, a sewage  treatment  facility  and  incineration of combustible  waste 

will  be  provided. 

A ballast  treatment  plant  to  handle  all  oil  contaminated  ballast  water  and 

wash  water  used  to  clean  cargo  tanks  will  be  installed.  Although  advancing 

technology  may  result  in  further  improvements,  the  type of system  will  probably 

consist of a three-step  process of gravity  separation  followed  by  chemical 

flocculation  and  dissolved  air  flotation.  The  treated  water  will  conform  to 

the  applicable  water  quality  standards.  In  this  system,  oil  contaminated 

water  is  pumped  into  steel  storage  tanks  where,  after  settling,  floating  oil 

is  skimmed  off and pumped  to  the  oil  treating  section.  After  the  gravity 

separation,  chemicals  will  be  added  to  the  ballast  which  will  then  enter 

the  chemical  flocculation  and  air  flotation  chambers.  The  ballast  is  retained 

for a specified  time  in  the  flocculation  chamber  where it is  subjected  to 

continuous  gentle  agitation  for  floc  development.  This  floc  has a strong 

affinity  for  oil,  and  the  remaining  oil  in  the  ballast  is  captured  by  the 

floc  particles. . .~ 
,~ . : . 
.. 
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From the  f locculat ion chamber, t he   ba l l a s t  flows t o   t h e  mixing  zone, where 

a i r  is introduced and a i r  bubbles  at tach  themselves  to  the  f loc and the  

mixture flows t o   t h e   f l o t a t i o n  zone. I n  the   f lo ta t ion   zone ,   the   a i r  

suspended  mater ia l   r ises   to   the  surface where skimming equipment removes 

the   f loa t ing   mat te r .  The c l a r i f i e d   b a l l a s t  is tes ted   cont inua l ly   for   o i l  

content and leaves  the  t reat ing  faci l i ty   into  an  outfal l   l ine   through a 

d i f fuse r   d i scha rg ing   i n to   t he   po r t   a t  a po in t  well below sea  leve l .  

O i l  skimmed i n  the   g rav i ty   separa t ion   s tep  and that  recovered i n  the  

f loccula t ion /a i r   f lo ta t ion   p rocess  is pumped t o  the  terminal  crude  storage 

tanks  for  loading  aboard  tankers. 

The foregoing  description of dock f a c i l i t i e s  mainly  applies to  onshore  type 

in s t a l l a t ions .  However, offshore sea berths  cannot be discounted  unt i l  o i l  

f i e l d s  are discovered and the   f eas ib i l i t y   o f   su i t ab le  onshore  terminals 

has  been  developed.  Ballast  handling  facilities  for  offshore  loading  berths 

w i l l  be designed t o  perform a similar  function  as  for  the  onshore  berth.  

E i t h e r   t h e   d i r t y   b a l l a s t  w i l l  be pumped ashore  for  treatment or re tained 

aboard  the  vessel  for  subsequent  discharge a t  a shore  treatment  plant.  

These offshore  berths  could be of several   types,   including  f ixed  type  docks,  

island  type  docks,  single  point moorings or  conventional  multipoint moorings 

In  general ,  the seabed  anchoring  characterist ics,   water  depth and sea 

conditions w i l l  d i c t a t e   t h e  most economical and prac t ica l   type   s t ruc ture .  
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Offshore  loading  faci l i t ies  a re  r e l a t i v e l y  common, but u n t i l  recent ly   they 

were a l l   l oca t ed   i n   p ro t ec t ed   wa te r .  However, with improved technology, 

offshore  loading  terminals   in  exposed loca t ions   a r e   r e l a t ive ly  common, i.e. 

Kharg Is land  in   the  Pers ian  Gulf ,   mbai   Terminal  60 miles offshore i n  the  

Arabian  Gulf,  Mobil's  Nigerian  Terminal,  Phillips'  Ekofisk  Terminal  in  the 

North  Sea, etc. I n  addi t ion ,   s ing le   po in t  mooring i n s t a l l a t i o n s   a r e   i n   t h e  

advanced  engineering  stage  for  offshore  locations i n  t he  Gulf of Mexico of f  

Louisiana and  Texas. 

The Louis iana   fac i l i ty  w i l l  be located  about  18 miles off Bayou Lafourche, 

while   the Texas i n s t a l l a t i o n  w i l l  be 30 miles off  Freeport .  Both f a c i l i t i e s  

w i l l  be i n  a water  depth  of  about 100 f ee t .  Although t h e   d i f f i c u l t i e s  may 

be  accentuated i n  t he  Gulf of Alaska,   these  instal la t ions which include 

tanker   safety zones  and t ra f f ic   regula t ions   demonst ra te   the   feas ib i l i ty  

of  constructing and operat ing  offshore  terminals   in  exposed locat ions 

sa fe ly  and with minimum hazard t o   t h e  environment. 

ADM:mjb 
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MARINE  TRANSPORTATION  SYSTEM 

GULF  OF  ALASKA  TERMINALS TO DISCHARGE  PORTS 

I INTRODUCTION 

The  marine  transportation  link of the  system  designed  to  move  Gulf of 

Alaska  oil  to  the  demand  areas  will  begin  at  a  terminal, or terminals, 

in  Alaska  and  end  at  various  ports.  The  ships  will  load  at  the  terminal 

site,  sail  into  the  Gulf of Alaska  to  the  Pacific  Ocean  and on to 

discharge  ports. 

The  term  "Owner  Company  or  Affiliated  Company"  as  used  in  the  follow- 

ing  text  refers  to  companies  successful  in  lease  acquisition  in  the 

Gulf of Alaska  as  well  as  those  developing  production on leases  acquired. 

I1 ENVIRONMENTAL  PROTECTION  OBJECTIVES 

The  entire  marine  system  selected  for  transporting  oil  from  the  Gulf 

of Alaska  will  be  designed  and  operated  to  minimize  the  risk of any 

spills of oil  and  to  avoid  any  other  pollution  resulting  from  the 

marine  operations. 

I11  DESCRIPTION  OF  THE  MARINE  TRANSPORTATION  SYSTEM 

Until  a  timetable  and  production  rates  for  the  Gulf of Alaska  fields 

have  been  established,  it  is  not  possible  to  accurately  estimate  the 

number  and  size, or to  list  specific  details of, ships  which  will  be 

engaged  in  the  Gulf of Alaska  service.  Likewise,  until  a  terminal 

site  has  been  established  it  is not  possible  to  discuss  the 
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navigat ional   features   of   approaches  to  and from the  terminal .  The 

purpose  of   this   paper  i s  to   descr ibe  in   general   the   marine  system 

and i t s  environmental  impact  and t o  l i s t  spec i f i c   ope ra t iona l  and 

design  requirements  which will be  imposed on vesse l s  making use  of 

t he   t e rmina l s   t o   min imize   o i l   sp i l l s .  

(a)  Tanker  Fleet 

The number and s i zes   o f   t anke r s  engaged i n   t h e  Gulf  of  Alaska 

t r a d e  will vary  depending upon the  volumes  and d i s t r i b u t i o n   o f  

t h e   o i l  which i n   t u r n  will vary  with  production  start-up,  growth, 

and  terminal  completion  time. I t  is poss ib le   tha t   l a rge   c rude  

car r ie rs   could   be   used   in   the  Gulf of  Alaska  trade.  

(b)  Design & Operating  Data on Ships 

Typical  design  and  operating  data on some o f   t he   sh ips   t ha t  

may ca l l   a t   t he   t e rmina l s   fo r   l oad ing   a r e   p re sen ted   i n   Tab le  1. 

Variat ions i n  spec i f ic   des ign ,   sh ip  size, and operat ing  data  

can  be  expected  since  the  various  ship owners w i l l  have   d i f fe ren t  

des ign   spec i f i ca t ions  and shipping  requirements. 

The f l e e t   f o r   t h e  Gulf of  Alaska  trade may i n i t i a l l y   b e  drawn 

from sh ips   cu r ren t ly  i n  ope ra t ion   o r  from sh ips   e i ther   be ing  

b u i l t   o r  on order.  For  the most pa r t   t hese   sh ips  will e i t h e r  

be owned o r  on long-term  charter by t h e  owner  companies o r  

t h e i r   a f f i l i a t e s .  
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Each U.S. sh ip   des t ined   fo r   t he  Gulf o f  Alaska-West  Coast t r a d e  

will b e   b u i l t   t o   t h e   h i g h   s t a n d a r d s   o f   t h e  American  Bureau o f  

Shipping  and  maintained  under  the  r igid  inspection and  maintenance 

requirements of  t h e  American  Bureau of  Shipping and U.S. Coast 

Guard. The s h i p s  w i l l  be  manned by U.S. crews, which have  been 

t r a ined   i n   t anke r   ope ra t ing  methods.  Furthermore,  the  vessels 

will be  equipped  with  re l iable  and  advanced  communications  and 

navigation  equipment,   including  standby  units.  

Some o f   t h e   e x i s t i n g   v e s s e l s   t o   b e   u s e d  and a s u b s t a n t i a l  number 

o f  t h e   v e s s e l s   t o   b e   b u i l t   f o r  Gulf o f  Alaska-West  Coast t r a d e  

will be  equipped  with  special   design  features   that   contr ibute  

t o   b e t t e r   c o n t r o l   o v e r   l o a d i n g  and discharging  operat ions,  

improved sh ip   ope ra t ion  a t  loading and d ischarge   por t s ,  and 

e f f i c i en t   nav iga t ion .  Some o f   t hese   des ign   f ea tu re s  are l i s t e d  

in   Table  2. 

(1) Navigation 

Generally  speaking,  the U.S. Coast Guard p rov ides   t he   bes t  

nav iga t iona l   a id s  and  systems i n  the  world.   Representatives 

of   the   Coas t  Guard and t h e  owner companies w i l l  be  involved 

i n   t h e   p l a n n i n g  of  a system  that  will p rov ide   t he   bes t  

p o s s i b l e   n a v i g a t i o n a l   a i d s   i n   t h e  Gulf o f  Alaska t r a d e   a s  

i s  comon  prac t ice   today .  

The s h i p s  will be  equipped  with  up-to-date  charts which will 

de f ine   t he   sh ipp ing   rou te s   i n to  and out   o f   the   var ious   harbors  
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along  the  western  coast  o f  t h e  United  States.  These will 

have charted  a l l   land  masses ,   sea   depths ,   navigat ional   a ids ,  

r ee f ,  and obstruct ions  a long  the  lanes   to   be  used.  Whenever 

vesse l   t ra f f ic   rou tes   have   been   es tab l i shed  by the  U.S. Coast 

Guard f o r   v e s s e l s   t r a d i n g  i n  Valdez,  tankers  proceeding  to  or 

from t e rmina l s   i n   t he  Gulf of  Alaska will u t i l i z e   t h e s e   r o u t e s  

t o   t h e  maximum exten t   p rac t icable .  The sh ips  will be  furnished 

wi th   e lec t ronic   naviga t iona l   sys tems  for   pos i t ion   f ix ing   a t  

sea and  a 10 C.M. Radar  and  a 3 C.M Radar t o  f i x  the   sh ip ' s  

pos i t i on   i n   r e l a t ion   t o   nav iga t iona l   a id s ,   l and  and f l o a t i n g  

masses. More conventional  equipment  aboard will include 

Chronometers,  Sextants, Gyro-Compasses,  Radio Direct ion  Finders ,  

Fathometers,  and  Gyro-Pilots. 

Personnel   t ra ined  in   the  use and  maintenance  of  navigational 

equipment will be  aboard  each  ship. The systems will be 

designed  for   cont inuous  appl icat ion,  and  equipment  such a s  

Radar, will be  operated  on  a  continuous  basis. With well-  

defined  shipping  lanes and char t s ,   p roper   appl ica t ion  and 

maintenance  of  the  navigational  equipment  available,  and the  

advanced   nav iga t ion   a ids ,   t he   p robab i l i t y   o f   co l l i s ions   o r  

groundings  should  be  reduced  to  essentially  zero.  

Loran  can l o c a t e   t h e   s h i p ' s   p o s i t i o n  on t h e   s e a  w i t h  an 

accuracy  of  about 1 / 2  m i l e   i f   t h e   v e s s e l  i s  near   the  limit 

o f   t h e   s t a t i o n s   o p e r a t i n g   r a d i u s  wi th  accuracy   increas ing   i f  

d i s tance  from t h e   s t a t i o n  i s  decreased,  while  radar  can  locate 
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the  ship  relative  to  a  target  within  approximately 2 percent 

of scale (20 mile  scale, 0.4 miles).  Radio  direction  finders 

can  establish  a  ship's  position  within 3.0 miles  from  a 

distance of 100  miles.  Celestial  navigation  can  produce  an 

accuracy of two  miles  while  terrestrial  navigation  can  produce 

an  accuracy of .1 mile  with  a  10-mile  target. 

(2 )  Communications 

All  ships  scheduled  to  load  at  terminals  in  the  Gulf  of  Alaska 

will  be  fitted  with  modern  communication  equipment,  including 

radio  telephone  for  voice  communication  and  radio  telegraph 

for radiograms.  The VHF radio  telephone  will  permit  extensive 

in-port  communications.  Single  side  band  will  provide  the 

ships  with  excellent  long  range  communication  while  using  only 

a  narrow  portion of the  frequency  band. 

Owner  company or affiliated  company  ships  will  have  installed 

radio  systems  for  bridge-to-bridge  communications,  in  accor- 

dance  with  legal  requirements. 

Through  voice  communications,  directions  will  be  provided 

for  all  ship  movements  to  and  from  the  Gulf of Alaska 

Terminals.  Clearances,  weather,  navigational,  and  traffic 

information  will  also  be  provided. No ship  scheduled  to 

load  at  a  Gulf of Alaska  crude  oil  terminal  will  be  permitted 

to  proceed  past  the  designated  anchorage  area  without  proper 

clearance,  even  though  the  ship  may  have  satisfied  all  other 

entrance  requirements. 



. 
The app l i ca t ion  o f  soph i s t i ca t ed  communication  systems, 

t oge the r  w i t h  t h e   t r a f f i c   c o n t r o l ,  will f u r t h e r  minimize 

t h e   p o s s i b i l i t y  o f  ship  groundings  and/or   col l is ions.  

(3)  Manning 

Modern communication  and navigation  equipment  aboard  ship 

and properly  designed  ships  do n o t   a s s u r e   s a f e t y   a t  sea o r  

i n   p o r t .  The sh ip  and i t s  equipment must be  properly  used 

and  maintained.  This means a t t e n t i o n   o f   t h e   p e o p l e   t o  

operate  equipment. 

U.S. sh ips  will he  manned by   t ra ined  U.S. crews, l i c e n s e d   o r  

ce r t i f i . ed  by the  U,S. Coast Guard t o  pe r fo rm  the   du t i e s   t o  

which they  are   ass igned.  Crew  members will r e c e i v e   s p e c i f i c  

t r a i n i n g  on the   ope ra t ing  and s a f e t y   r u l e s   a p p l i c a b l e   t o   t h e i r  

individual   ass ignments ,   including  appropriate   sect ions of t h e  

In t e rna t iona l  O i l  Tanker & Terminal  Safety Guide (I.O.T.T.S.G.). 

Masters and r e l i ev ing   mas te r s  will be  thoroughly  t ra ined i n  

hand l ing   t he   ves se l s   unde r   t he i r  command, e i t h e r  by a c t u a l  

exper ience   aboard   s imi la r   sh ips  o r  a t  s u i t a b l e   t r a i n i n g  

faci l i t ies  ashore. Two shore   t r a in ing  fac i l i t i es  a r e  

cur ren t ly   ava i lab le ,   one   a t   Del f t   in   the   Nether lands ,  where 

masters a r e   t r a i n e d  on ship  handl ing  s imulators  much l i k e  

those   used   in   a i rp lane   p i lo t   t ra in ing   programs,  and t h e  model 

f a c i l i t y  a t  Grenoble,   France  providing  ship  handling  training 

i n  sca l ed  down vers ions  o f  l a rge   vesse ls .  A l l  U.S. sh ip  
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manning will conform t o   t h e  manning  requirements  of  the 

U.S. Coast Guard.  Each o f f i ce r   aboa rd   t he   sh ips  i s  required 

t o  keep h i s   l i c e n s e   c u r r e n t  and  approved. 

(4) Ship  Maintenance 

IJnder c e r t i f i c a t i o n  and l icensing  procedures,   each man 

a s s igned   t o   t he   sh ip  must be   fami l ia r   wi th   the   opera t ion  

and  maintenance  of  the  equipment  used in   his   ass ignment .  

For t h e  more c r i t i c a l  equipment,  such  as  radar,  back-up 

systems will be  provided.  Ship  maintenance will be  a 

continuing  requirement  of  the crew and men s k i l l e d  i n  

machinery  and  equipment  repair will be made ava i l ab le  a t  

e i t h e r   t h e   l o a d i n g  and  discharge  ports  o r  both. Critical 

r e p a i r   p a r t s  will b e   c a r r i e d   i n   s h i p   s t o r e s ,  as well as 

base   s tock ,   a long   w i th   ma te r i a l s   fo r   f ab r i ca t ing   pa r t s   i n  

t h e  machine  shop  aboard  each  ship. 

Each year  every U.S. s h i p  will undergo  a  Coast Guard 

inspect ion,  and  needed r e p a i r  and ship  maintenance will be 

accomplished.  Every two years   each  ship will undergo  an 

i n s p e c t i o n   i n  drydock  which  involves  a  complete  inspection 

o f   t h e   s h i p s   h u l l  and  overhaul  of a l l  major  equipment.  Every 

four   years  a s p e c i a l  American  Bureau of  Shipping  Survey will 

be  conducted  which  requires   detai led  internal  and ex terna l  

i n spec t ion   o f   t he   hu l l  and i ts  appurtenances  together  with 

opening a l l  major  machinery  components. 
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R e p a i r   f a c i l i t i e s   a r e   a v a i l a b l e   i n   t h e  San Francisco  area 

f o r   s h i p s  up t o  125,000 DWT. Smaller  vessels  can  be  dry- 

docked at  San  Pedro and Sea t t l e .   Su i t ab le   cons t ruc t ion  

and r e p a i r   f a c i l i t i e s   f o r   l a r g e r   s h i p s   a r e   n o t   p r e s e n t l y  

ava i l ab le  on t h e  West Coast. However, the  four  major  ship 

concerns - Bethlehem, Todd, Lockheed,  and Nat ional   Steel  - 
have  expansion  plans t o  meet the   sh ip   bu i ld ing  and r e p a i r  

market. I t  is a n t i c i p a t e d   t h a t  when the  market   for   larger  

v e s s e l s   d e v e l o p s ,   f a c i l i t i e s  will be  avai lable .  

(c)  Loading  Operations - Gulf of  Alaska  Terminal 

Protect ion  afforded by land  masses and deep  water  approaches 

will be a major  consideration i n  t h e   s e l e c t i o n   o f  a terminal 

s i te to   p rov ide  a harbor   for   any   s ize   vesse l  on a year-round 

operat ion;  however, an offshore  terminal  may be  used.  Other 

f e a t u r e s  which will be  important i n  a t e r m i n a l   s i t e   s e l e c t i o n  

are   accessibi l i ty ,   absence  of   navigat ion  hazards ,   shel tered 

loca t ion ,  low c u r r e n t   v e l o c i t i e s ,   a v a i l a b i l i t y   o f  ample 

maneuvering room, deep  water,  and  freedom f r o m  ice .  Mooring 

and  unmooring ope ra t ions   a t   t he   t e rmina l  will take  place  with 

a p i l o t  o r  docking  master  aboard. 

Owner  company and t h e i r   a f f i l i a t e d  companies'  experience w i t h  

la rge   t ankers  in s imi l a r   ha rbor s   i nd ica t e s   t ha t  70-100 tons 

o f   b o l l a r d   p u l l  i s  adequate   for   docking  vessels  o f  t h e  VLCC 

class.  Adequate  tugs will be  provided  for   handl ing  vessels  

a t   f i x e d   t y p e  mooring  berths.   Careful  at tention will be  paid 
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t o   t h e  maintenance  of   the  tugs,   their   towing  gear ,  and t h e  

q u a l i f i c a t i o n s  of  t he i r   pe r sonne l .  

Any tugs  needed will have f i r e   f i g h t i n g   c a p a b i l i t i e s   i n c l u d i n g  

water/foam  nozzles. The system will be of  such  capaci ty   to  

de l iver   water  o r  foam onto  the deck o f  t h e   l a r g e   t a n k e r s   i n  

l i gh t   cond i t ion .  The tug ' s  crew will be   p rope r ly   t r a ined   t o  

o p e r a t e   a l l  o f  t h e   t u g ' s   f i r e   f i g h t i n g  equipment. 

Adequate  mooring  launches will b e   f u r n i s h e d   t o   a s s i s t   i n   t h e  

mooring o f  a l l  ves se l s .  These  launches will c a r r y   t h e   s h i p ' s  

l ines  t o   t h e   a p p r o p r i a t e  mooring poin ts .  

Simultaneous  with  the  mooring,  operation  procedures will be  

i n i t i a t e d   a p p l i c a b l e   t o   v e s s e l  and o i l   t r a n s f e r  fac i l i t i es  

as p resc r ibed   i n   t he  U.S. Coast Guard  "Rules  and  Regulations" 

Subchapter 0 P a r t s  154-156  and vessel s a f e t y   a s   p r e s c r i b e d  i n  

Subchapter D, Subpart 35.35,  which a re   a t t ached   a s  Addendum 

No. 1. 

To meet these  Coast Guard requirements ,   the   person  in   charge 

o f  a ves se l  must confer   with  the  person  in   charge of t h e   f a c i l i t y  

and  complete a Declarat ion of  Inspect ion which r equ i r e s   c lo se  

checking   of   a l l   aspec ts   o f   the   t ransfer   opera t ion   to   be   executed .  

The Declara t ion   of   Inspec t ion   covers   bo th   Safe ty  and Po l lu t ion  

Prevention  requirements. 
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Once the   Declara t ion  of  Inspection  has  been  completed and a l l  

connections  have  been made, loading and b a l l a s t   d i s c h a r g e  

opera t ions  will commence. A watch will be  maintained on deck 

and in   t he   eng ine  room throughout   the  loading and discharge 

operat ions.  The manifolds,   ullage  gauges,  and the   water   ad jacent  

t o   t h e   s h i p s  w i l l  hcl under mns tan t   su rve i l l ance .  Throughout 

loading and ba l las t   d i scharge   opera t ions ,   Coas t  Guard r u l e s  and 

r egu la t ions  (Addendum No. 1)  will be   s t r i c t ly   adhe red   t o .  

I t  i s  no t   expec ted   t ha t   f ac i l i t i e s   fo r   bunke r ing  will be provided 

a t  the  Terminal and acco rd ing ly   a l l   sh ips  must a r r i v e  w i t h  s u f f i -  

c i e n t   f u e l   f o r   t h e   r e t u r n   t r i p   t o   r h e   d i s c h a r g e   p o r t .  

(d) O i l  S p i l l  Contingency  Plan - Gulf of  Alaska 

A l l  o f  t h e   f a c i l i t i e s   a v a i l a b l e  a t  the   t e rmina l  will be a v a i l a b l e  

t o  assist s h i p s   i n   d i s t r e s s   c l o s e   t o   A l a s k a ,   w i t h i n   t h e  framework 

o f  the  "Seatt le  Coastal   Region, O i l  and  Hazardous Materials, 

Pollution  Contingency  Plan"  issued by the  United  States  Coast 

Guard, 13th District, a copy of which i s  a t tached  as Addendum 

No. 2. 

The tugs  and  mooring  launches, which will normally be  used f o r  

te rmina l   opera t ions ,  will b e   a v a i l a b l e   t o   a s s i s t  any  vessel   in  

d i s t r e s s   n e a r   t h e  Gulf of   Alaska  terminal   s i te .  

A separa te   por t ion   o f   th i s   envi ronmenta l   s ta tement   descr ibes   in  

general  terms t h e   t e r m i n a l   o i l   s p i l l   c o n t i n g e n c y   p l a n  and t h e  
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ac t ions  which  would  be  taken  and  the  materials  and  equipment 

which  would  be ava i l ab le  i f  the   t e rmina l   were   to   be   pu t   in to  

operat ion now. These  plans will be  revised and  updated t o  

take  into  account  new techniques and  equipment  which may become 

ava i l ab le  when the   t e rmina l  becomes opera t iona l .  

(e :  yoyage  Description I 

Applicable  Pilotage  endorsements  for  waters  leading  to  the 

terminal w i l l  be  mandatory fo r   t he   mas te r   o f   a l l   en ro l l ed   ves se l s  

as required by e x i s t i n g   f e d e r a l   l e g i s l a t i o n .  In  accordance  with 

Alaskan s t a t e  laws, a l l  vesse ls   under   reg is t ry  will have  on  board 

a s t a t e  l i c e n s e d   p i l o t .  

Once a terminal  s i t e  has   been  selected,  a d e t a i l e d   a n a l y s i s   o f  

the   t anker   rou te   f rom  the   t e rmina l   to   the   then   ex is t ing   t anker  

r o u t e s   o f   t h e  Gulf o f  Alaska will be made. Inbound  and  outbound 

lanes  with  appropriate  separation  zones will be  es tabl ished or, 

where  channel   width  prohibi ts   separat ion,   t raff ic   control   rules  

permitt ing  one way o n l y   t r a f f i c  will apply. 

The adequacy  of   exis t ing  navigat ional   a ids ,  and t h e   q u a l i t y   o f  

n a t u r a l   r a d a r   t a r g e t s  and su i tab le   anchorage   loca t ions   in   the  

approaches t o   t h e   t e r m i n a l  will be  es tabl ished.  If needed, 

recommendations for add i t iona l   nav iga t ion   a ids   t o   i n su re  safe 

passage  of   deep  draf t   tankers  and recommended anchorage  locations 

will be  developed and p resen ted   t o   t he  U.S. Coast Guard for   review 

and  implementation. 
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South of Middleton  Island  in  the  Gulf of Alaska  enroute  to  the 

U.S. West  Coast no navigational  obstructions  exist  offshore. 

During  this  part of the  voyage,  normal  celestial  navigation 

supplemented  by  electronic  position  fixing  and  radar  positioning 

will  be  carried  out  while  Radio  Direction  Finder  beacons on  the 

coast  are a l s o  avai~l:*Ll:: to assist  in  determining  vessel's  position. 

Before  arrival at the  West  Coast  port  the  local  regulatory  require- 

ments  pertaining to the  use of licensed  pilots,  navigation of 

entrzlice  cl~anncls,  saft:y rules, use of tug  boats,  etc.  will be 

strictly  observed to avoid  the  possibility of accidents. 

In  the  Gulf of Alaska,  all  ships  will  maintain  navigation 

instruments  in  operation  and  continually  scan  with  radar. 

Ships  will  be  in  communication  with  shore  installations  which 

provide  weather  and  traffic  information.  All  masters  will  be 

experienced  in  handling  ships  in  stormy  weather.  Tanker  ship- 

ments  from  Alaska  to  the  West  Coast  of  the  United  States  have 

been  made  for  many  years.  The  record of safety  and  pollution 

control,  though  subject  to  continuing  improvements,  is  good. 

It  is  expected  that  this  trend  will  continue  during  the  life 

of the  Gulf  of  Alaska  oil  shipments. 

All  ships  will be  required  to  strictly  comply  with  all of  the 

state  and  national  laws  and  the  1969  Intergovernmental  Maritime 

Consultive  Organization  proposed  international  amendments 

related  to  discharges  at  sea.  Each  ship  master  will  be  required 

to  sign  an  affidavit  to  the  effect  that  he  has  complied  with  these 

requirements  prior  to  loading  at  the  Gulf of Alaska  terminal. 
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( f )   Discharge  Port   Operat ions on U.S. West Coast 

Los Angeles - Long Beach: Los Angeles  has  presently a 47 foot 

d e p t h   i n   t h e  deep d ra f t   channe l   t o   t he  Union Dock. S h i p s   i n   t h e  

100,000 DWT ca tegory   p resent ly   naviga te   th i s   channel .  Twenty 

t anke r   be r ths   a r e   ava i l ab le  i n  the   inner   harbor  which  have a 35 

f o o t   d r a f t   a t  mean low water ,   thus   l imit ing  ful ly   loaded  tankers  

to   about  30,000 DK. Two be r ths   a r e   ava i l ab le   i n   t he   ou te r   ha rbor  

where a 51 foo t  mean low wa te r   d ra f t   ex i s t s .  

The Long Beach channel  has 59 f ee t   a t   t he   en t r ance ,   61   f ee t   i n  

the  channel and 65 f e e t   a t   t h e  anchorage.  There  are  four  tanker 

be r ths   ava i l ab le   ope ra t ed  by p r i v a t e  companies, i n  add i t ion  t o  

seven  municipal  berths now in   ope ra t ion .  The berths  have a mean 

low wa te r   d ra f t   o f  55 t o  37 f e e t .  The ARC0 dock on Terminal 

I s land  i s  presently  handling  120,000 DWT tankers .  

San Francisco: The cu r ren t  maximum depth  over   the Golden Gate 

Bar i s  50 f e e t  and the  Pinole  Shoal Channel l e a d i n g   t o   t h e  

Benicia-Martinez  area  has a 35 foot   depth.   Future   plans  cal l  

for   deepening  the Bar en t r ance   t o  55 f e e t  and the   P inole  Channel 

t o  45 f e e t .  The 45 foot  depth would a l low  use   o f   a t  least 80,000 

DWT tankers.   Dockside  berthing i s  the  predominant  berthing  system 

i n   t h e  San Francisco  area,   with maximum d r a f t s   a t   t h e  docks  between 

35 f e e t  and 38 feet .   Tankers   arr iving  with a g r e a t e r   d r a f t   a r e  

l i gh te red  a t  t h e  anchorage  before   proceeding  to   the docks. 

Puget  Sound: The S t r a i t s  o f  Juan de Fuca,  Rosario  Strait,   Puget 

Sound and some t anke r   r ece iv ing  faci l i t ies  have   capab i l i t i e s   fo r  
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l a rge   ves se l s .  Dockside be r th ing  is  used and b o t h   s t e e l  

loading arms  and hoses  are  used i n  t ransfer r ing   cargo .  The 

ARC0 re f inery   t e rmina l   a t   Cher ry   Poin t  i s  equipped  with  s teel  

loading arms. 

(9)  Discharge  Port  Contingency  Plans  for  Spill  Clean-up 

Los-Angeles - Long Beach: An o i l   s p i l l   c o o p e r a t i v e   c a l l e d  

"Clean  Coastal  Waters  Inc."  consisting  of  major  area  indus- 

tr ies has  been formed f o r   t h e  Los Angeles - Long Beach Harbor 

and   e s sen t i a l ly  a l l  o f   t he   po ten t i a l  owner companies o r   t h e i r  

a f f i l i a t e s   c u r r e n t l y   s h i p p i n g   i n t o   t h i s   a r e a   a r e  members of 

t h i s  Co-op. A copy o f   t h i s   p l a n  i s  a t tached  as Addendum No. 3 .  

The p lan  i s  updated as developments i n   t h e   a r t   o f   o i l   c l e a n u p  

a r e  made and as add i t iona l  equipment i s  added. 

San.Francisco:  A non-p ro f i t   co rpora t ion   ca l l ed  "Clean Bay 

Inc." has  been  formed by o i l  companies i n   t h e  Bay Area. This 

corpora t ion   main ta ins   a l l   necessary  emergency s p i l l  clean-up 

appara tus   to   supplement   the   capabi l i t i es   o f   loca l   t e rmina l  

organiza t ions  and a r r anges   fo r   su i t ab le   sub -con t rac to r s  as t h e  

ind iv idua l   case  may requi re .  A copy of   the  response  plan i s  

a t t ached   a s  Addendum No. 4.  The plan i s  updated  as  develop- 

ments i n   t h e   a r t  o f  o i l   s p i l l   c l e a n - u p   a r e  made and as addi- 

t i o n a l  equipment is added. 

Puget  Sound:  Under the   auspices   o f   the  Western O i l  and Gas 

Associat ion (WOGA) a l l  o f  the  major  oil   companies  in  the 

Washington area  have formed  "Clean Sound", an organiza t ion  

to   p rovide   indus t ry   coopera t io 'n  and common use of  owned 
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suppl ies  and  equipment t o  meet o i l  s p i l l  emergency  requirenients. 

D e t a i l s   o f   t h i s   o i l   s p i l l   c o n t i n g e n c y   p l a n   a r e   a t t a c h e d  as 

Addendum  No. 5. The indus t ry   p lan  i s  updated  as  developments 

i n   e h e   a r t   o f   o i l   s p i l l   c l e a n u p   a r e  made and a s   add i t iona l  

equipment i s  added. 

Santa  Barbara: A cleanup  cooperative  called "Clean  Seas  Incor- 

porated",  has  been  formed for   the  Santa   Barbara Channel  by over 

a  dozen o i l  companies wi th  o p e r a t i o n s   o r   i n t e r e s t s  i n  the   a rea .  

The CSI o i l   s p i l l  clean-up manual i s  a t tached   as  Addendum  No. 6. 

These  plans  provide  for  both  equipment and manpower t o  cope  with 

u s u a l   s p i l l s  and for   mobi l iza t ion   of  men, equipment and mater ia l s  

fo r   unusua l ly   l a rge   sp i l l s   (ove r  100,000 gal lons) .  

(h)  Discharge  Port  Navigation  and  Traffic  Control 

Los Angeles - Long Beach: The Los Angeles  harbor  area is 

bas ica l ly   under   the   cont ro l   o f   the  Los Angeles P i lo t   Assoc ia t ion ,  

a C iv i l  Service  group. A l l  vesse ls   under   reg is t ry  and a l so  

enro l led   vesse ls  which  do not   car ry  a qua l i f i ed   o f f i ce r   w i th  

Los Angeles  pilotage,  are r e q u i r e d   t o  have  a Los Angeles p i l o t  

on board  pr ior   to   entrance  of   the  harbor .  The Los Angeles 

Harbor P i l o t   s t a t i o n  i s  equipped  with  radar  and a l l   p i l o t s   c a r r y  

VHF r ad io  units and  maintain  contact  with  each  other  and  the 

shore   based   p i lo t   advisory   s ta t ion .  In addi t ion ,   the   vas t   major i ty  

of   enrol led  vessels   with  pi lotage  capabi l i t ies   converse  with  the 

p i lo t   a s soc ia t ion   r ega rd ing   ves se l  movements, e t c .  
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The  Long  Beach  area  pilot  group,  Jacobson  Pilots,  Inc.,  is a 

private  concern  but,  in  other  respects,  it  is  similar  to  the 

Los  Angeles  group.  Jacobson  is  equipped  with  radar  and  main- 

tains  contact  will  all of their  pilots as well  as  the  Naval 

Base  concerning  combatant  ship  movements,  etc. 

Both  Los  Angeles  and  Long  Beach  Pilot  Associations  (which  both, 

in  fact,  control  vessel  movement)  are  ideally  situated  for  their 

assumed  monitoring  responsibilities.  Both  are  within  visible 

contact of the  harbor  entrance  and  normal  navigation  hazards. 

When  fog o r  other  abnormal  restrictions  occur  both  groups  impose 

restrictions  on  entrance or exit  passages  as  they  feel  is  required. 

The U.S. Coast  Guard  reports  that  the Los Angeles  and  Long  Beach 

area  pilot  groups,  with  radar,  are  doing  an  adequate and worthy 

job of policing  harbor  movements. No traffic  controls or other 

similar  regulations  are  deemed  required  at  this  time  in  the  Harbor 

area. The U.S. Coast  Guard  has,  however,  established  offshore 

approach  lanes and associated  radar  surveillance  is  necessary 

before  effective  ship  control  in  the  general Los Angeles - Long 
Beach  area  is  achieved.  Means of VHF communication  with  all  ships, 

particularly  Naval  vessels,  should be established. It is  highly 

recommended  by  the  pilot groups, and is  endorsed  by  the  owner 

companies  along  with  mandatory  use of the  harbor  pilot  radar  services. 

San  Francisco:  At  the  present  time,  two  complementary  advisory 

agencies  exist  which  monitor  vessel  movements and provide  infor- 

mation  to  vessels  through VHF communications  on a voluntary 
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b a s i s .  The Harbor Advisory Radar  System ( I I A R )  i s  an experi-  

mental  radar  system  operated by t h e  U.S. Coast Guard  which 

mon i to r s   t r a f f i c  i.n the  area  covered by i t s  radar  system  (see 

Addendum No. 7 j ,  and provides   information  to  vessels upon request.  

Areas  outside o f  t h e  1LkR system  (notably t h e  Upper Bay and  Stock- 

ton  Channel  Area) are  monitored by t h e  Marine  Exchange  which 

r e l i e s  on v e s s e l   r a d i o   r e p o r t s   t o  keep t r a c k  o f  va r ious   ves se l s '  

pos i t i ons  and movements  i.n spec i f ic   channel  and harbor  areas.  

Use o f  t h e  HAR and/or   the  Marine  Exchange  System i s  now compulsory. 

ldi.th the  exceptiorL o f  enro l led   vesse ls  which  have on board an 

of f icer   wi th   appro i :y ia te   p i~ lo tage ,   a l l   sh ips   en te r ing  San Francisco 

Bay must take on board a "Bar P i l o t "   t o   p i l o t   t h e   s h i p   t o  i t s  be r th  

or  appropriate  anchorage. The  "Bar Pi lots"   are   equipped  with VHF 

por tab le   rad ios  by  which they  keep  in   contact   wi th  HAR o r   t h e  

Marine  Exchange a s   t h e   c a s e  may require .   In   addi t ion,  many o f  the  

enrolled  vessels  with  on-board  pilots  are  equipped  with VHF and 

contac t  HAR a s  a matter of   course .   Deta i l s   o f   the  HAR and Marine 

Exchange opera t ions   a re   inc luded   in   the   "Opera t ions  Manual" which 

i s  a t t ached   a s  Addendum No. 7. The  major  problems  presently 

experienced  by  these  groups  are   the numerous small vessels i n   t h e  

area,  confusion  over  proper  communication  channels o r  lack o f  

proper  equipment, and the  absence o f  a u t h o r i t y   t o   a c t u a l l y   r e g u l a t e  

o r   d i r e c t   v e s s e l  movements. 

Following a t a n k e r   c o l l i s i o n   i n  San Francisco Bay, t h e  Marine 

Exchange  and the  Associat ion  of  Bay Area Governments  prepared 

a l i s t  o f  recommendations f o r  improved harbor   control  which they 
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e n t i t l e d  REPORT OF REGIONAL COMMITTEE ON NAVIGATION AND THE 

ENVIROSb!EKT (ROSF), a copy o f  which i s  at tached as Addendum 

!b. 8. Thesc  recc: I;cr,!ations  were cndorsed and include: 

VilF equipment  should  be  required on a l l  deep d r a f t   v e s s e l s  

and  must !x used on designated  frequencies.  

The use   o f   formal ized   harbor   sa fe ty  and advisory  services  

(HAR and  Marine  Exchange)  should  be  mandatory. 

The U.S. Coast Guard should  provide  addi t ional   a ids  t o  

navigat ion t o  separate  inbound and outbound lanes. 

(Notably  radar  beacons  of  the  continuous wave type on 

t h e  Golden  Gate  Bridge.) 

Kew r u l e s  and advisory  services  should  be  applied  uniformly 

t o   a l l   v e s s l e s .  No spec i f i c   ru l e s   fo r   ves se l s   w i th   va r ious  

cargo   (o ther   than   explos ives)   a re  recommended. 

Puget  Sound: A t  t he   p re sen t   t ime   r egu la t ions   cove r ing   p i lo t  

r equ i r emen t s   a r e   s imi l a r   t o   t hose   i n  Los Angeles and San 

Francisco, i.e., a l l   ves se l s   unde r   r eg i s t ry  and en ro l l ed   ves se l s  

without an o f f i c e r  w i t h  the  proper   pi lotage  endorsement  must take 

on a Puget Sound p i lo t   o f f   Por t   Angeles   in   the  Juan de  Fuca S t r a i t s .  

'These p i l o t s  communicate  with  one  another by means of   portable  WIF 

r ad io   un i t s .  
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The U.So Coast G r ~ n r <  o t h e r  agencies in  the  Puget Sound area 

presently  have a !i:irhoY .Advisory Radar S e r v i c e   s i m i l a r   t o  San 

FrT-  r ~ ~ ~ L b ~ ~  .; in operiirion. 

The U.S. Coast G u r d  i s  p r e s e n t l y   i n s t a l l i n g  a considerable 

number o f  navigat ion  a ids  in t h e   R o s a r i o   S t r a i t s   t o   i n s u r e  

safe  passage of 65 '  draFt   vessels .  

I\: ENVIRONEIENTAL Ib.IPACT 01: MARIXE SYSTEMS 

Ships,  whether  they h e  dry  cargo o r  tankers ,  do not  themselves  cause 

harm t o   e i t h e r   w a t e r  fowl o r  marine l i f e   i n   t h e i r   p a s s a g e   t h r o u g h   t h e  

sea and inland  waters.  O i l  s p i l l s ,   p a r t i c u l a r l y   t h o s e   t h a t   a r e   l a r g e  

(ln0,OOO gallons,: do have some e f f e c t s  even  though  they may be   shor t  

i n  J,:ratj.g::. idinen6i:tm 9 d i s c u s s e s   t h e s e   e f f e c t s   i n   g r e a t e r   d e t a i l .  

The following  discussions will be   d i r ec t ed   t o   bo th   i n t en t iona l  and 

acc identa l   t anker   d i scharges   as   they  may r e l a t e   t o   t h e  Gulf of  Alaska 

marine  transportation  system. 

(a)   Causes   of   Spi l ls   in   Ship  Operat ions 

The causes   o f   o i l   po l lu t ion   can   be   ca tegor ized   as   those   sp i l l s  

r e s u l t i n g  from sh ip   g round ings ,   co l l i s ions   ( sh ip   t o   sh ip   ca sua l ty ) ,  

rammings ( sh ip   to   ob jec t   casua l ty) ,   sh ip   b reakup a t  s e a ,   o i l  

contaminated  discharge a t  sea,  and f i n a l l y   s p i l l s   o c c u r r i n g   w h i l e  

in-port   loading,  discharging and  bunkering  operations  are  under 

way. Each o f   t he   ca t egor i e s  will be  described,  along w i t h  t h e  

r e l a t ed   ope ra t iona l   p l ans  for minimizing  the  probabi l i t ies   of  a 

sp i l l   occu r r ing  in t h e  .Alaska-West Coast  tanker  operations. 



(b)  Groundings 

Groundings r e s u l t  from poor navigat ional   a ids ,   uncharted  rocks 

and/or  r e e f s ,  bad bc:itiici., ;.oar opera t iona l   p rac t ices  and errors 

on t h e  rxrt of S I , ~ ! ; ' : ,  c . . 8 s  5, ;;nd/or pi lot . ; .  Based on h i s t o r y ,  

poor n a ' j i g a t i o n a !  ~ , r : ~ : t k c : ,  appear :? i:e the  major  cause of  

1,rounrIings. O i l  E,~L> <;r ) : , " -  :.(It be s p ~ i l e d  when a ship  runs 

aground, dcpendin:, 011 wi,e?her o r  no t   the   sh ip  i s  loaded,  the 

ship 's   speed,  and whether o r  not  the  grounding i s  i n  rock o r  

s o f t   m a t e r i a l .  I f  t h e   s h i p  i s  loaded  and  the  hull  i s  ruptured 

i n  the  area  of   the   cargo  tanks,  a s p i l l  may occur. 

Table 3 presents  tanker  grounding  data f o r  the  world tankers fleet 

re leased  i n  November, 1974 by t h e  U.S. Coast  Guard f o r   t h e  1969- 

1972 period. A t o t a l  of 709 grounding  occurred, of which 538, o r  

76 p e r c e n t ,   r e s u l t e d   i n  no pol lu t ion .  The U S .  Coastal  Waters  are 

well   charted;  however,   the East and  Gulf  Coasts are generally  shallow 

near  t h e  shore and  channels t o   p o r t s  a re  dredged. As ind ica ted  on 

Table 3 the  majority  of  the  groundings and t h e   r e l a t e d   p o l l u t i o n  

incidents   occurred  while   navigat ing in harbors ,   entrances  or  i n  

shal low  coastal  areas. 

Maneuvering  near  shore,  through  narrow  channels  and in   sha l low 

water i s  not   expected  to  be a problem i n  a Gulf o f  Alaska 

te rmina l   a rea  f o r  any o f  t h e   l o c a t i o n s   l i k e l y   t o   b e   s e l e c t e d  

a s  a t e r m i n a l   s i t e ,  With the  navigational  equipment  and  aids 

planned,  groundings would be   v i r tua l ly   e l imina ted   un le s s  a break- 

down o f  the  propuls ion  plant   occurred and strong  cross-winds  and/ 
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o r  cu r ren t s   p reva i l ed   i n  which case  anchoring  could take place. 

Any t u g s  s t a t i o n e d   a t   t h e   t e r m i n a l  would be  quickly  avai lable  

t o   a s s i s t   v e s s e l s  i n  t he   un l ike ly   even t   t ha t  power was completely 

l o s t .  Water  deprhs will exceed 80 f e e t   i n  a l l  areas  where  tankers 

will I:ormally n-vi,;att. except   possibly  in   Icy Bay and  Yakutat. 

P r o h a t i l i t y   o f  grounilin,:s under the   condi t ions   expec ted   to   p reva i l  

a t  a prope r ly   s e l r c t ed   t e rmina l   s i t e   i n   t he  Gulf of  Alaska  area 

can  he  ant ic ipated  to   be  near   zero  consider ing  the  plans f o r  t r a f f i c  

cont ro l ,  more soph i s t i ca t ed  communication  and  navigation  equipment 

toge ther   wi th   the   t ra ined   sh ip   personnel .  

The P o r t   o f  Los Angeles - Long Beach has   severa l   channels   to  

navigate.  Channel  dimensions  vary  from 300 feet  in   w id th  and 

2,400 feet  i n   l e n g t h   t o  700 f e e t  wide  and 2.3 miles long. These 

channels   a re   ins ide   the   b reakwater  and  have mud bottoms  with some 

sand.  Within  these  areas  ships move a t  slow  speeds  and  any  ground- 

ings   t ha t  may occur will be   the  low energy  type.  This,  together 

w i th   t he   f ac t   t ha t   t he   bo t tom and sides o f   t he   channe l s   a r e  sof t ,  

will reduce   t he   p robab i l i t i e s   o f   ca rgo   t ank   rup tu re   t o   e s sen t i a l ly  

zero.  According to   Captain W. H. Putman,  whose r epor t  i s  at tached 

a s  Addendum No. 10, t h e r e  were no s p i l l s   r e s u l t i n g  from a grounding 

from  1962-1969. I t  i s  not  expected  that   such a s p i l l  will occur 

considering  the  awareness  of  operators  to  the  problem  and  the  future 

p l a n s   f o r   t r a f f i c   c o n t r o l  communications. 

The Por t   o f  San  Francisco  has an over-the-bar  channel  that  i s  

2,000 feet wide  and 2.75 miles i n  length  with a sand  bottom. 
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The  Southampton  Shoal  Channel i s  600 feet wide  and  ahout  one 

mi le   in   l ength .  The bottom i s  primarily  sand.  Pinole  Shoal 

Channel i s  600 fuc-c widc  and f ive   mi l e s  long.  This  channel  has 

predominately a mud bottom  with some hard  spots.  I t  i s  poss ib le  

t h a t  a tanker  may run aground i n   e i t h e r   t h e  Southampton  Shoal 

Channel  and/or  the  Pinole  Channel;  however,  the  probabilities  of 

a s p i l l  become remote  since low energy  groundings would occur   i n  

soft  channel  bottoms. The p r o b a b i l i t i e s   o f  a tanker  grounding 

i n  the bar  channel  are  essentail ly  zero  because  of i t s  width. 

Fur thermore ,   wi th   t ra f f ic   cont ro ls ,   def ined   sh ipping   lanes ,  

improved  communicarions, and navigation  equipment  and  procedures 

becoming the   o rde r   o f   t he   day ,   t he   p robab i l i t i e s   o f   g round ings  

are minimized. 

Puget  Sound: The only   s ign i f icant   a rea   conta in ing  a number of  

navigation  hazards  and a r e s t r i c t ed   channe l  i s  the   Rosa r io   S t r a i t  

leading  from  the  Juan  de Fuca S t r a i t . t o   t h e   S t r a i t s  o f  Georgia 

(see Addendum 11, page 3 ) .  The r e f i n e r i e s  a t  Cherry  Point,  Ferndale, 

and  Anacortes are reached  by means o f  t h i s   S t r a i t .  The S t r a i t  i s  

roughly 3/4 - 1 mile wide a t   t he   na r rowes t   po in t  and ex tends   for  

about 18 miles. Due t o  i t s  narrow  width, a s i n g l e  lane was 

e s t a b l i s h e d   t o  limit movement o f   l a r g e   v e s s e l s   t o  one d i r e c t i o n   a t  

a t ime.  That,   along  with  the  following  regulations  issued by t h e  

iJ.S. Coast Guard VTS shou ld   e l imina te   t he   poss ib i l i t y   o f   co l l i s ions  

o r  groundings i n  this area.  A vessel   nay  not   enter   Rosar io   Strai t  

unless:  



1 )  A r epor t  i s  made by the  master   of  a v e s s e l   a t   l e a s t   f i f t e e n  

minutes  before it e n t e r s   t h e   S t r a i t ,   g i v i n g   t h e   v e s s e l ' s  ETA 

a t ,  and  p0ir.t o f  entry i n   Rosa r io   S t r a i t   t o   t he   Vesse l   T ra f f i c  

i ' t n r e r  1,y r;,,!Lc+ - ~ ~ t . ,  " 'i , ; i-?e;  

2 )  The radio  equlpnczt 3r. t h e   v e s s e l   t h a t  i s  used t o   t r a n s m i t  

t?,e r epor t s   r equ i r ed  i s  in   ope ra t ion ;  

3 )  During the   pe r iods  o f  v i s i b i l i t y   o f  two miles o r  less, t h e  

r ada r  on a vessel   equipped  with  radar i s  in   ope ra t ion  and 

manned; and 

4 )  The vesse l  i s  f r e e   o f  any  condi t ions  that  may impair i t s  

navigat ion  such  as   f i re ,   defect ive  propuls ion  machinery,   or  

defect ive  s teer ing  equipment .  

The Puget Sound area l e a d i n g   t o   S e a t t l e  and Tacoma i s  roughly 

two miles wide with  depths well over 100 f e e t .  No r e s t r i c t e d  

channels exis t  and naviga t ion   a ids   inc luding  a mid-channel 

buoy  system i s  presently  adequate.  

(c)   Ship  Col l is ions & Rammings 

O p e r a t i n g   p r a c t i c e s   t h a t   c o n t r i b u t e   t o   s h i p   c o l l i s i o n s  and 

rammings include  poor   planning,   t ra ining,  and  equipment main- 

tenance,  improper use of  navigation  equipment,  and  poor  comu- 

n ica t ions .   Col l i s ions  and rammings of   ships   general ly   occur  i n  

a reas   o f   heavy   t r a f f i c   concen t r a t ions  and are g e n e r a l l y   t h e   r e s u l t  
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of   poor   ope ra t ing   p rac t i ces  and mas ter   and/or   p i lo t   e r ror .  

In  broad  expanses o f  water and t h e  open s e a ,   s h i p   c o l l i s i o n s  

a r e   l e s s   l i k e l y  ta occur and h i s t o r y   b e a r s   t h i s   o u t  as documented 

i n  ’l’nhlcs 4 and 5. 

I f  shil’s cLj?llde , m 2  t1.a .:::%go t a i h - .  ;JC h o l e d ,  t h e   s p i l l   c o u l d  

be  severe .   In   extreme  cases   the  ent i re   contents   of   the   holed 

tanks could be   sp i l i ed .  However, f o r   r e a s o n s   s e t   f o r t h   i n   p r i o r  

s e c t i o n s  and below,  including  the  planned  navigational  equipment 

and a ids ,   p lanned   t ra f f ic   separa t ions   sys tems,  crew  requirements 

and sh ip   cons t ruc t ion ,  combined w i t h   t h e   r e l a t i v e l y  low t raff ic  

d e n s i t y ,   t h e  Gulf o f  Alaska-West  Coast run  should  be one of  t h e  

s a f e s t   i n   t h e  wor ld   w i th   co l l i s ion   poss ib i l i t i e s   r educed   t o  near 

zero.  

Table 4 p re sen t s   da t a  from t h e  American  Bureau of  Shipping f o r  t h e  

ten-year   per iod  of  1959-1969 on t a n k e r   c o l l i s i o n s  and rammings. 

These data   are   based on an average  of 488 t a n k e r s   i n  ABS c l a s s  

t h a t  were 30,000 DWT, and larger .   Table  5 p re sen t s  more r ecen t ly  

compiled  and r e l eased   da t a  from t h e  U.S. Coast Guard on c o l l i s i o n s  

f o r  the   per iod  1969-72 wi thout   respec t   to   t anker  size. Both 

t a b l e s   p o i n t   t o   t h e   f a c t  t h a t  c o l l i s i o n s  are more ap t   t o   occu r  

within  harbors  and i t  can   genera l ly   be   s ta ted   tha t   because   o f  

r egu la t ions  and ope ra t ing   p rac t i ces ,   t hese  are low energy  impacts 

and more o f t en   t ha t   no t  will no t   r e su l t   i n   po l lu t ion .   Th i s  i s  

subs t an t i a t ed  by Tables 4 and 5 which show t h a t   o n l y  a small  per- 

centage o f  c o l l i s i o n s  and  rammings r e s u l t   i n   p o l l u t i o n   i n c i d e n t s .  

Table 5 ind:.cdl :s ‘:i~.x: 7:’ 2 1 9  C G ~ : ’ ~ ~ ; ~ E S  rjr rammings within 
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harbor   entrance  only  18  percent   resul ted  in   any  pol lut ion.  

While d a t a  on t h e  amount o f   o i l   s p i l l e d   f o r   e a c h   o f   t h e  

pol lut ing  col l is i .m/ram!ning  incidents  i s  no t   ava i l ah le  it 

i s  expected  that  t h e  o i i  out  flow was minor i n   a l l   b u t  a few 

such  incidents.  

Co i l i s ions  o f  tank ves>>els en ter ing   r ta rbors   rank   th i rd   to   a l l  

t y p e s   o f   c o l l i s i o n s  w i t h  da t a  from Table 4 i nd ica t ing  an average 

o f  about .013 s1~iC-h co l l i s ions   pe r   sh ip   ope ra t ing   yea r .  In t h e  

case   o f   t he  West Coast   l larbors   under   ant ic ipated  condi t ions  in  

1975 and the rea f t e r ,   sh ip   co l l i s ions   shou ld   be  minimized  by 

improved naviga t iona l  aid:, harbo? t r a f f i c  c o n t r o l s ,   s h i p   t o  

sh ip  and s h i p   t o   s h o r e  communications,  and the   es tab l i shment  of 

t r a f f i c   l a n e s ,   i n t o  and out   o f   the   harbor .  

Shipping   lanes   in to   the  Gulf of  Alaska  terminal would provide 

f o r   t h e  complete   separat ion  of   tanker   t raff ic .   Consider ing  the 

r e l a t i v e l y  low t r a f f i c   d e n s i t y ,  t h e  naviga t iona l  and  communication 

system  planned,   the   t raff ic   control   system and i t s  coordinat ion 

and i n t e r f a c e  w i t h  the  proposed  Valdez  tanker  terminal,   together 

wi th   t ra ined   sh ip   personnel ,   the   p robabi l i ty   o f  a c o l l i s i o n  o f  

tankers  approaching  or  leaving  such a terminal  i s  near  zero. 

Sea r o u t e s  t o  and  from a Gulf o f  Alaska  Terminal from t h e  West 

Coast will b e   i n   t h e  wide onen waters  of  the  Gulf o f  Alaska  and 

t h e   P a c i f i c  Oceaz. Ccz i idc r ing  :;le :ow f requency   of   co l l i s ions  

a t  sea of  about  .013 per sh ip   opera t ing   year  (ABS d a t a ) ,  which 
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is highly  weighted  by  high  density  traffic  in  the  approaches  to 

t h e  U,S. East  Coast  ports and similar worldwide  ports,   together 

w i t h  planned  communication and navigational  systems, it i s  

appa ren t   t ha t  open sea c o l l i s i o n s  w i l l  approach zero. 

(d)  Ship Rreakup a t  5~:' 

Ship  breakup has  occurred  during t h e  heavy  storms  in  open  sea 

and  because  of  onhoard  explosion. Rreakup in  storms  can  be 

a t t r i i  'Y; ,: : -! w r  c,;1er:c:3ns, o r  q-.ri:t.r errors on t h e   p a r t  o f  

t h e  ship's master or crew, or  to  inadequate  design  margins.  

American t;lr:!~e:s are  designed, when properly  loaded,  to  with- 

s tand any known forces   genera ted   in   the   sea  by wave and swell 

act ion.  O i l  s p i l l s   r e s u l t i n g  from ship  breakup  a t   sea   can  be 

severe i f  t h e   s h i p  i s  loaded.  Measures to   be   t aken   t o   p reven t  

ship  breakup will inc lude   sophis t ica ted   loading   ca lcu la tors  t o  

i n s u r e   t h a t   s t r e s s e s   i n   t h e   h u l l  will be  kept a t  acceptable  

leve ls   whi le  t a n k  cleaning  procedures will fo l low  the   sa fe ty  

g u i d e l i n e s   l a i d  down by the   In t e rna t iona l  Chamber of  Shipping. 

Fire a t  sea ,   in   the   absence  o f  c o l l i s i o n ,  is of ten  thought  o f  

as a cause f o r  ship  breakup. A l l  U,S. sh ips  must  comply with 

Coast (ha rd   r egu la t ions  ani: wiil be eqdipped and ope ra t ed   t o  

minimize t h i s   p o s s i b i l i t y .  
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(e)  Ship  Casualty  Trends - U.S. & Foreign 

(1)  Total  Losses 
( Including  vessels  deemed to   be   cons t ruc t ive   t o t a l   l o s ses )  

While t h e   t o t a l  number of   ships   lost   each  year   f rom  the 

World Merchant Fleet  (Table 6) i s  s i g n i f i c a n t  (e.g., 195 

vesse ls   ou t  o f  a t o t a l  31,486 i n  1974), and provides no 

cause  for  complacency,  the  loss  trend is not alarming e i t h e r .  

S t a t i s t i c a l   t a b l e s   b a s e d  on the  annual   report   of  The Liverpool 

Underwriters  Association  and  Lloyd's  Register  of  Shipping - 
Sta t i s t ica l   Tables ,   a re   a t tached   (Table  7 and 7-A). These 

t a b l e s  show t h a t  on the  average  less   than  four  U.S. Flag  ships 

have  been lo s t   pe r   yea r   ove r   t he   l a s t  10  years.  Less  than  one 

U.S. f lag   t anker   per   year   has   been   los t  on an  average  over  the 

same period. 

( 2 )  Par t ia l   Losses  

This   category,   presented  in   Table  8, i nc ludes   a l l   r epor t ed  

c a s u a l t i e s   e x c l u s i v e   o f   t o t a l   l o s s e s   s u f f e r e d  by v e s s e l s   i n  

the  World F lee t .   Deta i l s   a re   no t   ava i lab le   to   permi t  an 

ana lys i s  by f l ag   o r   ves se l   ca t egory ;  however, the  Liverpool 

Underwriters  Association  Reports do c l a s s i f y   t h e   c a s u a l t i e s  

by cause  and  this i s  shown on Table 9. The r a t i o   o f   c a s u a l t i e s  

t o   t o t a l   v e s s e l s  i s  high - an  average  of 28.4 percent  over 

t h e   l a s t   e i g h t   y e a r s .  In 1971 and 1972 t h e r e  was a  tremendous 

improvement - 19.6 percent  and  19.3 percent ,   respec t ive ly .  
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( f )  Harbor O i l  S p i l l s  

Harbor s p i l l s   a r e  more f r e q u e n t   t h a n   s p i l l s   a t  sea; however, 

they   genera l ly   a re   l imi ted  t o  very  small   quant i t ies .  They 

occur 3s a r e s u l t  o f  huxm  errors   and/or   equipment   fa i lure .  

Common causes   a re  t h e  inadvertent  opening  of a valve, f a i l u r e  

o f  a ship-shore  connectiofi, sea v a l v e s   l e f t  open,  tanks  over- 

f i l l e d ,   s t a r t i n g  pumps before  connection i s  completed,  leaky 

j o i n t s  o r  valves ,  and  equipment f a i l u r e ,  o r  poor   operat ional  

procedures  during  hunkering. 

Based on Captain V:. Ii. I'utnian's da ta ,  which i s  a t tached   as  

Addendum 10, and  covers Los Angeles  Harbor f o r   t h e   p e r i o d  

1962-1969, U.S. and  Foreign  tankers  have  the same number o f  

s p i l l s  in p o r t  ( 7 5  U.S. - 74 Fore ign ) ,   wh i l e   i n   t he   f r e igh te r  

ca tegory   fore ign   sh ip   sp i l l s   exceed   the  U.S. s h i p   s p i l l s  by 

1 2 2  t o  88. Captain Putman states i n   h i s   p a p e r   t h a t   s h i p   s p i l l  

expe r i ences   va ry   d i r ec t ly   a s   t he  number o f   s h i p  calls. The 

s ta tement  i s  v e r i f i e d ,  somewhat,  by  1969  and  1970 data  accumulated 

on s p i l l s  in  t h e  San Francisco  Harbor since 5,136  and  4,931 s h i p s  

c a l l e d   i n  1969  and  1970  respectively,   and  these  ships  experienced 

74 and 68 s p i l l s   r e s p e c t i v e l y .  

Table   10   represents   the   seven   year   da ta   on   the   cause   o f   o i l   sp i l l s  

f r o m  t a n k e r s   i n  Los Angeles - Long Beach Harbor,  presented  by 

Captain I$'. H. Putman,  and i s  be l i eved   t o   be   r ep resen ta t ive   o f  

s p i l l s   i n  a l l  of   the  concerned  harbor   areas .  In add i t ion ,   t he  

measures t o   b e   t a k e n   i n  a Gulf o f  Alaska-West  Coast  shipping 

sys tem  tha t  will minimize t h e   p r o b a b i l i t y  o f  o i l   s p i l l s   w i t h i n  
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a Gulf o f  Alaska  terminal  and  the  discharge  ports  are  indicated.  

T h i s  i s  no t   t o   s ay   t ha t   occas iona l   sp i l l s  will not  occur;  however, 

it should  demonstrate x h 3 t  t h e   i n c i d e n c e   o f   t a n k e r   s p i l l s   a t  a 

terminal  will he considerably less   than   exper ienced   in   the   pas t .  

For instance,  i n  t h e  past  t h e  major  cause o f  o i l   s p i l l s  on cargo 

discharge  operat ions WCI'C incor rec t   va lve  alignment (24). The 

USCG regulat ions  requir ing  complet ion of  a c h e c k l i s t ,  and t h e  

f a c t   t h a t  a la rge  number of t h e   v e s s e l s  engaged i n  Gulf of Alaska- 

West Coast   t rade h i l l  he   equipped  with  central ly   control led  cargo 

systems  and  power  c:perated  valves,  should  reduce  such s p i l l s .  

!'u::keri~nfi s p i l l s  (tJt;:; < f . ? 7 1 ,  r c i , l i t e d   p r i m a r i l y  from  over- 

fillet: rnnk:;. i:ot vc-:,iis used III t h e  G u l f  o f  Alaska-West  Coast 

System will have  Girect  reading  gauzes and high  level  alarms  and, 

thus,   the   f requency of  s p i l l s  from these  two causes  alone  should 

be  substant ia l ly   reduced.  

(g)  Intentional O i l  Contaminated  Discharge a t  Sea 

In  o r d e r   t o   p u t   t h e  matter of  causes o f  tanker p o l l u t i o n   i n   p e r -  

spec t ive  i t  i s  n o t e d   t h a t   t h e  1975  National Academy of  Sciences 

publication  "Petroleum  in  the  Marine Environment" i n d i c a t e s   t h a t  

ca sua l t i e s   such   a s  rammings, groundings  and  coll isions  account 

fo r   on ly  1 2  1 / 2  percent  o f  total   tanker- induced  pol lut ion.   Bi lge 

pumping, bunkering,  and  terminal  operations  account f o r  another 

3.8 percent ;   the   remaining  source o f  po l lu t ion  from  tankers i s  

tank  c leaning and ba l l a s t ing   ope ra t ions  which  accounted  for some 

83 .7  percent  of  t he   t o t a l .   D i scha rge   o f  o i l  contaminated water 

a t  s e a   r e s u l t s  from b i l g e  pumping, cargo tank cleaning and  de- 

ba l l a s t ing   ope ra t ions .  
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Owner  company and a f f i l i a t e d  company  owned vesse l s  will pump o i l y  

b i lge   wa te r   i n to   t he i r   s lop   t anks   fo r   l a t e r   d i scha rge   i n to   sho re -  

s i d e   f a c i l i t i e s .   S e v e r a l   t a n k e r s  will have  segregated  bal las t  

t anks  so that   only  c lean,   uncontaminated  bal las t   water  is discharged. 

Others w i l l ,  however,  need t o   u s e   b a l l a s t   r e c e i v i n g   f a c i l i t i e s   i n  

t h e  Gulf of Alaska. With the   o i l   contaminated   ba l las t   rece iv ing  

f a c i l i t i e s   p l a n n e d  for t h e  Gulf of  Alaska terminal (discussed  in  

the   nex t   s ec t ion )   t he  need for  tank  cleaning will be  greatly  reduced 

f o r   v e s s e l s  i n  t h e  Gulf of Alaska-West  Coast  service. 

Pr ior   to   loading,   each  ship 's   master  must c e r t i f y   t h a t  i n  t r a v e l i n g  

to   t he   t e rmina l   h i s   sh ip   has  complied w i t h  al l  Internat ional ,   Nat ional ,  

and S t a t e  laws  and regulat ions  governing  the  discharge of b a l l a s t  

and bi lge  water .  The po r t  will provide  the  necessary forms f o r  

c e r t i f i c a t i o n  by the  ship 's   master .  Any ships  known not   to   have 

complied  with  applicable laws or regula t ions  will be  reported  to  

the   appropr i a t e   au tho r i t i e s .  

(h) Ballast  Handling 

With t h e  except ion   of   the  small por t ion  of  t h e   b a l l a s t  voyages 

when t h e  minimum necessary  tank  cleaning is done, t he   ves se l s  

enroute   to  a Gulf  of Alaska  terminal will normally  take on s a l t  

wa te r   ba l l a s t  i n  both   the i r   cargo   tanks  and seg rega ted   ba l l a s t  

spaces   a t ,  o r  on departure  from, the   discharge  port .  A l l  o i l  

contaminated  bal las t   (contaminated  bal las t  i n  cargo  tanks) will 

be  discharged t o  t h e  t e r m i n a l .   B a l l a s t   t r e a t m e n t   f a c i l i t i e s   a t  

the   t e rmina l  will be  designed  to  handle  the maximum an t i c ipa t ed  

o i l  contaminated  ballast   required f o r  heavy  weather  ballast   passages 

fo r   t he   l a rges t   ves se l s   i n t ended   fo r  t h i s  service.  
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( i )  Impact o f  Ship E S % i J - x r a t i o n s  on Fishing Grounds i n   t h e  
Gulf  of Aln!;ka 

__ 

The operat ion of  t h e   s h i p s   i n   t h e  G u l f  of  Alaska will n o t   a f f e c t  

t h e   f i s h i n g  grot!:..?:.. The operat ion o f  t he   sh ips  may, t o  some 

degrec,  impose  additional  requirements on t h e  p a r t  o f  f i s h i n g  

boat  and  pleasure  boat  operators which may he  operat ing  near   the 

terminal  area. Il'ith  proper  navigational  and  communications  equip- 

ment and  procedures and with  equal  care by o ther   mar ine   users  it 

i s  n o t   l i k e l y   t h a t  a c o l l i s i o n  will occur. 

When a proposed anchorage area i s  located it could  be  within  the 

a r e a   i n  which  commercial  fisherman  catch  crab  and  shrimp, and i n  

which they  seine.  The ships '   presence  within  the  anchorage  area 

will in no way aft 'ect  tI:c marine l i f e  i n  the  f ishing  grounds.  The 

S ~ , I ~ I : <  , J . ~  jnc,!:sr . . , ~ . 1  ~,,..::~w.iy i n  t::: ::wc:mrage area  should  not   inter-  

f e r e   w i t h   b o a t   a c t i v i t i e s  o r  d e s t r o y   t r a p   s e t t i n g s .  Bad weather 

o r   u n a v a i l a b i l i t y  of a dock will be  the  pr ime  reason  for   ships  

going  to   the  anchorage  area.  

In o ther   a reas  of  t h e  U.S, t h e   f i s h i n g   i n d u s t r y ,   s p o r t s   f i s h i n g ,  

and  the  shipping  industry  have  l ived  together   in  harmony with 

each   r e spec t ing   t he   r i gh t s   o f   t he   o the r .  In the  Gulf   of  Mexico, 

f o r  ins tance ,  large areas   are   dedicated  to   anchorage areas and 

to   sh ipp ing   l anes .  

There  has  been no major  conflict  between  any o f  t he   Gu l f   i ndus t r i e s ,  

inc luding   the   o i l -producing   indus t ry  and the   dedica t ion   of   sh ip  

anchorage  area  and  shipping  lanes. One requirement i s  an a t t i t u d e  
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o f   f l e x i b i l i t y  so  tha t   a r eas   s e t   a s ide   can   be  changed t o   t h e  mutual 

i .n te res t  o f  those  developing and harves t ing   the   resources  i n  t h e  

seas  and  under  the  seas.  

Normally,  there will b e  no occas ion   for  a s h i p   t o  go to  anchorage 

loaded  with an o i l  cargo. Most sh ips  in t he   a r ea  will b e   i n  

ba l las t .   There  will be no exposure   t o   po l lu t ion ,   o i ly   ba l l a s t  

will not   be  discharged;   the  water  i s  deep,  thus the r i s k   o f  ground- 

i n g  i s  very  remote;  and  with  the  excellent  navigational  equipment 

and  a ids ,   the   voice  communicat ions  planned,   ship  col l is ion 

exposure will be  minimal. 

Except fo r   t he   i n t e rac t ion   o f   sh ips  w i t h  f i sh ing   boa t s  and sh ips  

with  crab  t raps ,  no e f f e c t s  on the   f i sh ing   grounds  o r  fishermen 

a re   an t i c ipa t ed   i n   t he   t e rmina l   a r ea .  The en t i r e  marine  system 

will be   opera t iona l ly  and t echn ica l ly   des igned   t o  minimize t h e  

p o s s i b i l i t y   o f   d e s t r u c t i v e   o i l   s p i l l s .  

( j )  West Coast Po r t  Traffic 

The U.S. f l ag   t anke r   sys t em  t r anspor t ing   o i l  from t h e  Gulf of  

Alaska   t e rmina l   to   the  West Coast would d isp lace   fore ign   tankers  

carrying  imports  and,  hence, would n o t   a f f e c t   t h e   t r a f f i c   d e n s i t y  

a t   t h e   t h r e e  major   ports   of  Los Angeles, San Francisco  and  Seatt le.  

In c o n t r a s t   t o   t h e  low t r a f f i c   d e n s i t y  o f  the  loading and discharge 

p o r t s   o f  a Gulf o f  Alaska-West  Coast  Marine  System i s  t h e  New York 

Harbor  where 75,000 DWT ships   navigate  a 600 foot  channel and where 
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28.3 s h i p s   o f  a l l  c:l tc>:wies  call   each day. Also i n   d i r e c t  c.on- 

t ras t   a re   the   l lous ton   Ship  Channel  and the  Port   of   Phi ladelphia .  

Tankers   of   the  75,C100 !)WT c l a s s  go  up t h e  Houston  Ship  Channel 

which i s  400 f e l t  wide m d  through which  an average o f  11 ships  

c a l l  each  day - t h r e e  of which a re   t ankers .  In Philadelphia,   with 

a width  of 800 - 1,900  feet ,   and a channel  length of 90 miles ,  

t h e r e  i s  an average  of 16  c a l l s   p e r  day, o f  which six are   t ankers .  

In add i t ion ,   t he r t   me   mmerous   ba rges  and tugs   ope ra t ing   i n   t hese  

a reas .  

\ '  G!lhci:,,\L. INFCRvy\i'IO!\ 

(a)  Offshore  'Terr.inaL  i.l;er:ative - 

Offshore  terminal  si tes  cannot  be  elimirxted  from  consideration 

f o r   t h e  Gul f   o f   Alaska   f ie lds   un t i l   the   f ie lds   a re   loca ted  and 

d e t a i l s   o f   t h e   f e a s i b i l i t y  and a v a i l a b i l i t y  o f  a su i tab le   onshore  

terminal  have  been  developed.  Offshore  terminals  can  be  designed 

to   p rovide   envi ronmenta l   p ro tec t ion   equiva len t   to  an  onshore s i t e ;  

however ,   economic  considerat ions  indicate   the  la t ter   a l ternat ive 

may be a be t te r   choice .  One of  t h e   g r e a t e s t   d e t e r r e n t s   f o r   a n  

of fshore   o i l   loading   te rmina l  i s  t h e  need to   p rov ide  a la rge  

s to rage   capac i ty   ad j acen t   t o   t he   l oad ing   f ac i l i t i e s .  

(b)  Supplementary  Traffic  Data 

Loaded tanker   t ra f f ic   a long   the   Eas t  an3 Culf  Coast  of  the U.S. 

i n  1970  averaged  spproairnately 33 ship  cal ls   per   day,   while   the 

average number o f  loaded  tankers   cal l ing on t h e  West Coast t h a t  

same year  was e igh t   sh ips   pe r  day.  These  tankers  were  both U.S. 

and fore ign   f lag .  
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In   view  of   the  extreme  precaut ions  being  planned  for   the  Gulf  

o f  Alaska-West  Coast  tanker  operations,  the  claim of  inev i t ab le  

environmental damni:e t o   t h e  Canadian  coastline  expressed  by some 

Ilritish Columbia. res ider t ts  i s  n o t   j u s t i f i e d .  In fact, sh ips  

carrying  South  Alaska  crude  from Cook I n l e t   t o  Puget Sound have 

been   opera t ing   of f   the   Cmadian   coas t l ine   for   severa l   years   wi th-  

out  accident.  

- 

1'1 Rt'QilIiJ3.lENTS FOK TfR?.lL.'I,"!IF .A:<rj  SHIPS LOADING AT A GULF OF ALASKA TERMINAL 
- 

In   t he  couI'se  of t h i s   p a p e r  a number of   requi rements   for   the   t e rmina ls  

and >hips   c .~.?l ing at : x i  : . lns!.~ terminal  have  been  stated.  These  require- 

ments a r e  for   the   purpose  of  niater ia l ly   enhancing  safe   navigat ion and 

imprrving  tanker loadj.nC and discharge  operat ions which will s u b s t a n t i a l l y  

reduce  the  danger   of   pol lut ion from o i l   s p i l l s .  The requirements  are 

summarized as follows: 

I 

1. A l l  s h i p s   c a l l i n g   a t  a Gulf of  Alaska  terminal are required 

by law t o   f u r n i s h   p r o o f   o f   t h e i r   f i n a n c i a l   r e s p o n s i b i l i t y  

t o   t h e  limits s p e c i f i e d   i n   t h e  1970  Water Qual i ty  Act. In  

add i t ion ,   owner s   o f   a l l   sh ips   ca l l i ng   a t   t he  terminal will 

be  encouraged t o  have  membership i n  TOVALOP* and a l l  cargo 

owners will be  encouraged t o  have  membership i n  CRISTAL.** 

* TOVALOI - 'Imk8:r '+::r..-s ', - iun t , ; ry  ::,r.ee:aent i ;oncerning  the  Liabi l i ty  
f o r  Oil ;c I . , *  io-: :Over CG?:; o f  ';:c ::d ",mkzr  Fleet  belong). 

** CRISTAL - Contract  Regacding zn h t e r i m  5.i~pI::ment t o  Tanker   Liabi l i ty  
f o r  O i l  Pol lut ion  ( includes Owners of  over 90% of  Seaborne  Oil). 
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2 .  O i l  S p i l l  Clean-Up Co-Operatives  presently  exist   in  Puget 

Sound,  San Francisco, Los Angeles/Long Beach and  Santa 

Barbara, Owner lG?pn ies  o r  t h e i r   a f f i l i a t e s   a r e   e i t h e r  

cu r ren t ly  members O F  tltcsr Oil S p i l l  Clean-Up Co-Operatives 

o r  will becone mci:llterr.. In  addi t ion,  an  e x t e n s i v e   o i l   s p i l l  

contingency  plan has hcez l a i d   o u t   f o r   P o r t  Valdez.  This 

c a p a b i l i t y  will be   ava i lab le  i f  needed i n   t h e  Gulf of  Alaska. 

When owner  companies  have t r a f f i c   i n   t h e   v a r i o u s   p o r t s   i n  

areas  where  such  Co-Operatives do no t   ex i s t ,   t hey  will a c t i v e l y  

pursue  their   formation o r  e l s e   a r r a n g e   f o r  a s u i t a b l e   a l t e r n a t i v e .  

3. The terminal  w i l l  provide  oi l   spi l l   c lean-up  equipment  and man- 

power f o r   s p i l l s   o c c . u r r i n g   i n  o r  near  the terminal   area.  

4. Str ic t   compliance with a l l  U.S, Coast Guard regulat ions  concerning 

p repa ra t ion   fo r   ca rgo   t r ans fe r ,   o f f i ce r   r e spons ib i l i t y ,   Dec la ra t ion  

of Inspection,  emergency  shutdowns,  drip  pans, etc., will be 

required  and  any  violat ion  of   these  regulat ions will be  promptly 

repor ted  t o  t h e  U.S, Coast Guard. 

5. A l l  enro l led   vesse ls  will e i the r   be   unde r   t he  command of masters 

who have a U.S. Coast Guard pilotage  endorsement for  Alaskan 

waters   l ead ing   to   the   t e rmina l   o r ,  i f  masters are not  so l icensed  

they   and   vesse ls   under   reg is t ry  will take  aboard a state p i l o t  as 

required by  Alaskan law. 
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6. S u f f i c i e n t   t u g s  w i l l  he   s t a t ioned   a t   f i xed   s t ruc tu re   t e rmina l s  

fo r   t he   spec i f i c   pu rpose  o f  s e rv i c ing   sh ips   des t ined  f o r  t h e  

te rmina l ,   in   the   : cmina l   ;md/or   l eav ing   the  terminal. 

7 .  A l l  overboard  discharge  valves  from  the  cargo  tanks not  connected 

to   the   segrega ted   ba l las t   d i scharge   sys tem will be   sea led  o r  

l a shed   p r io r  t o  loading  in  accordance  with U.S. Coast Guard regul- 

ations.  These  valvcs w i l l  remain  sealed  unt i l   the   cargo is dis -  

charged. 

... 

- 

'. 

8. blasters ~wI11  he comple~cl,  experienced  in  the  handling of t h e  

v e s s e l s   t o  which  they  are  hssigned.  In  the  larger  ships  they 

will he   g ivcn   t r a in ing   a t   e i t he r  model basins  o r  aboard  ships 

o f  t h e  same c l a s s  o r  l a r g e r .  

9. In  accordance  with  Coast Guard regulations,  arrangements will 

be made f o r  communications i n  a common language  between  vessel 

and terminal  personnel. 

10. A t  f i x e d   i n s t a l l a t i o n s  when condi t ions  permit ,   ships  will e i t h e r  

be boomed p r i o r   t o   l o a d i n g ,   o r  a boat will be  posi t ioned  to   provide 

for   rapid  placement  of su f f i c i en t   o i l   con ta inmen t  booms t o   c o n t r o l  

any o i l   s p i l l e d .  
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11. Direc t ion  w i l l  be   g iven   sh ips   a r r iv ing  and depar t ing   the   t e rmina l .  

Such d i r e c t i o n  w i l l  be  through  radio  communications.  Clearances, 

weather,   navigation21 and t raff ic  information will be  provided. 

No s h i p  will be pemi t ted   to   p roceed   pas t   the   anchorage  area 

without   proper   c lekmnces.  

1 2 .  Any s p i l i s   a t  sca :... ~ i l  be  handled  in   such  fashion  as   the  incident  

Gemand; ~ I _ i l L  : 3 - : <  4. ,.lie F Y : ~  ob jec t ive  b e i n g  to keep t h e   s p i l l s  from 

coming ashore. The U.S. Coast Guar6 cont ingency  plan  for  

Washington  and  Alaska will b e   t h e   b a s i s  f o r  planning. 

13. Each sh ip  will be   r equ i r ed   t o   ca r ry   s t anda rd   s ix   i nch   hose  

s u f f i c i e n t   t o  make up a SO-foot length and the   necessary   adaptors  

t o   connec t   t o   t he i r   man i fo ld  f o r  l ighter ing  purposes   in   emergencies  

a t  sea. 

14. A l l  sh ips   loaded   a t   any  Gulf  o f  Alaska  terminal must be  equipped 

with a fathomater ,   Radio  Direct ion  Finder ,   e lectronic   posi t ion 

f ix ing   dev ice ,  and two radar   systems.   Also,   a l l   ships  must have 

VHP and s i n g l e   s i d e  band radio,   te lephone and te legraph.  

15. Pe r sonne l   t r a ined   i n   t he   u se  and maintenance  of  navigational 

equipment will be aboard  each  ship.  Systems  designed  for 

continuous use,  such  as  radar,  will be  operated on a continuous 

bas is .  
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16. The assig,mments o f  anchoring  locat ions f o r  sh ips   d i spa tched   t o  

the  anchorage  area will be  coordinated  to  minimize  congestion 

and risks of c o l l i s i o n .  

17.  The terminal  will rece ive   a l l   contaminated   ba l las t  and wash 

water from cargo t m k s  t o  a s i t e   f o r   t r e a t i n g  and d isposa l .  

19. Tank topping   of f   opera t ions  will be   under   the   d i rec t  SUperViSiOn 

o f   t h e   s e n i o r  deck o f f i c e r  on watch.  Loading  procedures  and rates 

will be  incorporated  into  each  ship 's   loading  plan.   Coordinat ion 

between  terminal and sh ip  will inc lude  COmmUII iCa t iOnS  relative t o  

loading  ra te   changes.  Tanks will be cons tan t ly   t ended   dur ing   the  

topping   of f   opera t ions .  

20, Fire f i g h t i n g  equipment will be  maintained  a t   the   terminal .   aboard 

sh ips  and on any terminal  tugs.  

21. Known v i o l a t i o n s   o f  t h e  Federal  and S t a t e   r u l e s  and r egu la t ions  

will be   repor ted   to   the   des igna ted   au thor i ty .  

22. Crew members will r e c e i v e   s p e c i f i c   t r a i n i n g  on the   ope ra t ing  and 

s a f e t y   r u l e s   a p p l i c a b l e   t o   t h e i r   i n d i v i d u a l   a s s i g n m e n t s ,   i n c l u d i n g  

the   appropr i a t e   s ec t ions   o f  U.S. Coast Guard regula t ions .  
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23. Continuous  direct  communications  between  the terminal and vessels 

e n t e r i n g   t h e  terminal a rea  will be  required on a 24-hour basis .  

Inbound and outbound t r a f f i c  lanes will be  es tabl ished.  Traffic 

c o n t r o l   r u l e s   p r o h i b i t i n g  two way tanker   t raff ic   through  any 

narrow  channel  leading  to  any  selected  terminal s i te  will be 

es tah l i shed .  

24. Each ::hip master will be  required  to  siyl c e r t i f i c a t i o n   t o   t h e  

e f f e c t   t h a t   h e  has made no un lawfu l   d i scha rges   a t   s ea   p r io r   t o  

loading a t  t h e  Gulf of   Alaska  faci l i t i .es .  
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1 i ! I I I i I ! 
/ 

NOMINAL DEADWEIGHT (MLT) 

Beam 
Length  Overall 

Summer Draf t  
Gross Tonnage 
Net Tonnage 

Horsepower 
Propulsion 

Average  Sea  Speed  (Knots) 

Number o f  Wing Tanks 
Approx. Wing Tank Capacity  (Bbl.) 

Approx. Center  Tank Capacity  (Bbl.) 
Number of  Center  Tanks 

Cargo  Compartment  Cubic - 98% Bbls.* 
Seereeated Ballast fBb1s.l 

60 

731' 
105' 
43.2' 

32,000 
23,000 

TABLE NO. 1 

TYPICAL  DESIGN AN0 OPERATING  DATA 

Steam  Turbine 
20.000 

16.5 

27,500 
8 

5 
46,000 

440,000 
85.000 

70 

810' 
105' 
43.5' 

41,000 
25 * 000 

Steam  Turbine 
20.000 

16.0 

12 
24,600 

6 
42,000 

552,000 
78.500 

Dir ty  Ballast - Average  (Bbls.) 
Di r ty  Ballast - Heavy Weather  (Bbls.)  100,000 

40;OOO 

Cargo  Loading Rate, Max. B.P.H. 80,000 
Careo  Oischaree  Rate - B.P.H. 

I -  

140,000 

60,000 
30.000  37.500 

8o;ooo 

75 

810' 
125' 
41.5' 

38,140 
32,425 

Steam  Turbine 
19.000 

17.0 

10 
36,000 

5 
57,000 

564,500 
142,100 
67,000 

102,000 

40.000 
72,000 

80 

811' 
125' 

38,000 
27,200 

24,000 

43.2' 

Steam  Turbine 

17.25 

37,500 
8 

5 
62.000 

598.000 
130,000 
50,000 

125,000 

100,000 
50.000 - - 

Cargo Pumps - Number and B.P.H. 2 @15;000  3  @12;500  4  @10:000 
Segregated Ballast Disch.Rate-B.P.H. 12,000  7,250  4,300  14.000 

2 @25,000 

Maneuvering Data: 
Turnina  Circle  D I A  - F t .  2.300' 2.300' 1.800' 2.800' 
Crash  Stop - Reach - F t .  4;300'  9;0001 5;225' 
Crash  Stop - Dead i n  Water - Min. 7' 
Maximum Transfer  - F t .  930'  1,400' 

5,000' 
12.0 8.5 9 -- 1,050 

120 250 

883'  1,143' 
138'  170' 

51.8'  65.5' 
62,000 
42.000 

114,000 
94.370 

Steam  Turbine  Steam  Turbine 
26,000 

16.0 

10  10 

5 

31,500 
15.6 

55,000 115,000 

98,000 180.000 
5 

921,200  1,805.000 
157,000 385.000 

250,000 
156,000  190,000 

370.000 

100,000 100,000 

4 @18.850 
91.400 

4 e22.850 
75,400 

10,700  18,850 

2,500' 
10,000' 

1,500' 

2,540' 
13,500' 

13.5 16.0 _- 

* Segregated Ballast and  Cargo  Cubic Numbers are based on ca r ry ing  27 degree API crude and  modifying  piping  to   convert   excess   cargo 
compartments t o   b a l l a s t   s p a c e s .  

AJS:hs 



TABLE NO. 2 

DESIGN  AND EQUII'NENT FEATURES 
OF SOkll: U.S. SHTPS IN GULF OF ALASKA  TRADE 

1)  Bow T h r u s t c x  

2 )  f i igh :evcl ,:!.:a',!; 07 c : , i - q ~  :: ':Is 

3 )  Cen t r a l ly   con : r~ l l cd   l od in r ,  li:d discharge systems 

4 )  Remote read2ng ullage  gauges 

5 )  Power operaied valves on loading and discharge  systems  (remote) 

6) Wire rope  mooring  winches 

7 )  Bridge a f t  

8 )  Radar 

9) Loran 

10)  Remote shut-down switches  for  loading and discharge pumps 

11) VHF, UHF, SSB and radio  telephone f o r  ship-to-ship and ship-to- 
_- 

shore  communications - 



TABLE NO.  3 

U.S. COAST GUARD TANKER  GROUNDINGS S T A T I S T T 5  _ _  1969-1972 

TOTAL 
GROUNDING  LOCATION INCIDENTS 

P i e r s  7 

INCIDENTS  RESULTING 
I N  POLLUTION 

0 

Harbors  244 47 

E n t r a n c e s  247 51 

C o a s t a l  178 7 1  

A t  Sea 1 ii 

Miscel.Lnneous 32 

709 

J. J .  Henry Co. 

Tanke r   Acc iden t s "  - Figures 4 a n d  9 
"An A n a l y s i s   o f  O i l  Ou t f lows  Due t o  

P r e s e n t e d   t o  U.S. Coast Guard 
November  1973 

2 

1 7 1  

- 

R B K / m l r  
3/6/75 



TABLII s9. 4 

ABS REPORT TO IbICO FOR T A K E R  COLLISION 
Yr:irs 1959 - 1969 

Tankers  in ABS Class 488 30 hlU\VT & Above 

Tota l   Col l i s ion  
S t r i k e  Submerged Object 
Ice Damage 

Col l i s ion   in   Por t  
C o l l i s i o n   a t  Sea 
Entering  Harbors 
Unknown 

Iiamages i n  Cargo Area 

Indented  Plating 

Extensive lloled Area 
Fracture   Plat ing 

Damages t o  Machinery  Area 

Poss ib le   Pol lu t ion  

Defini te   Pol lut ion 

Longitudinal Bulkhead  Holed 

Longitudinal Bulkhead  Indented 

Machinery  Space  Holed 

Machinery  Space  Indented 

(From Mr. Marshall  June 4 ,  1971) 

553 
17 
3 

573 

417 
65 
56 
15 

553 

- 

- 

510 
37 

3 

10 

43 

3 

1 

5 

1 

9 

- 



t- 

i l s  u 0 s -  N o 

m 



I I I 
( 

Y e a r  

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971  

1972 

__ 

1973  

1974 

TABLE NO. 6 

MERCHANT FLEET OF THE WORLD - (Over .. .~. C O O  G9T) 

T o t a l  
World U.S. 

a GRT i\ GRT 

24,028 

24,495 

25,224 

25,893 

26 ,651  

27 ,468  

28,378 

29,520 

30 ,312  

31,036 

31,486 

148,635 

155,873 

166,465 

177,250 

188,730 

205,781 

221,323 

240,750 

261,540 

282,790 

303,896 

2 ,823  

2 ,680  

2,564 

2 ,490  

2,397 

2,329 

2 ,148  

1 , 8 2 3  

1 ,630  

1 ,535  

1 ,410  

22,267 

21,360 

20,624 

20,147 

19 ,478  

19,365 

18 ,275  

15 ,965  

14 ,632  

14 ,443  

13 ,935  

S o u r c e :   L l o y d ' s   R e g i s t e r  of Shipping 
Sta t i s t i ca l  T a b l e s  

RBK/mlr  
3 / 7 / 7 5  

T a n k e r s  
World U.S. 

ii GRT ii GRT 

3 ,843  

3,975 

4 ,095  

4 ,158  

4 ,268  

4,436 

4 ,623  

4,835 

4 ,993  

5 ,133  

5 ,332  

50 ,201  

54 ,666  

59 ,804  

63 ,794  

68 ,804  

76 ,959  

85,687 

95,692 

104,674 

114,903 

129,029 

398 

377 

362 

369 

362 

35 7 

345 

331  

313 

306 

300 

4 ,499  

4 , 5 1 1  

4 , 4 1 3  

4 ,539  

4 ,482  

4 , 5 5 4  

4 ,684  

4 , 6 4 1  

4 ,585  

4,717 

4 ,878  

M 

20,185 98,434 

20 ,520  101,207 

21,129 106 ,661  

21,735 113,456 

22,383 119,926 

23 ,032  128 ,822  

23 ,755  135,636 

24,685 145,058 

25,319 156,866 

25,903 167,887 

26,154 174,867 
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TABLE NOo 6-A  

MERCHANT FLEET OF THE U.S. (Over 5 0 0  GRT) 

Total 
GRT 

Tankers 
I\ GRT t 

Year 

1 9 6 4   2 , 8 2 3  

1965   2 ,680  

1966   2 ,564  

1 ~ 9 6 7  2,490 

1968  2 ,397 

196Y  2,329 

197(?   2 ,148  

1'171 1 , 8 2 3  

~ - 

15.72  1 , 6 3 0  

197') 1 , 5 3 5  

197s 1 , 4 1 0  

M 

22,267 

21 ,360  

20,624 

20,147 

1 9 , 4 7 8  

1 9 , 3 6 5  

1 8 , 2 7 5  

1 5 , 9 6 5  

1 4 , 6 3 2  

1 4 , 4 4 3  

1 3 , 9 3 5  

- 

S o m c e :  Lloyd's R e g i s t e r  of S h i p p i n g  
S t a t i s t i c a l  T a b l e s  

- 

398 

377 

362 

369 

362 

357 

345 

3 3 1  

313 

306 

300 

- M 

4 ,499  

4 , 5 1 1  

4 , 4 1 3  

4 , 5 3 9  

4 ,482  

4 ,554  

4 , 6 8 4  

4 , 6 4 1  

4,585 

4 ,717  

4 , 8 7 8  

A11 Other  Vessels 
# GRT 
- 

2,425 

2 , 3 0 3  

2,202 

2 , 1 2 1  

2 ,035  

1 . 9 7 2  

1 , 8 0 3  

1 , 4 9 2  

1 , 3 1 7  

1 , 2 2 9  

1,110 

M 

1 7 , 7 6 8  

1 6 , 8 4 9  

1 6 , 2 1 1  

15,608 

1 4 , 9 9 6  

1 4 , 8 1 1  

1 3 , 5 9 1  

1 1 , 3 2 4  

1 0 , 0 4 7  

9 ,726  

9,057 

R E R / : i , l r  
4 / 1 / 7 5  
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TABLE NO.  7 

WORLD TOT& LOSSES* (Vessels o v e r  500 GRT)  

T o t a l s  

i/ 
World U . S .  

GRT Ii GKT 
PI M 

1 1 7  477 3 26 

1 5 4  692 3 1 7  

1 5 9  837 3 2 1  

163 747 6 31 

1 5 7  675 5 3 1  

1 4 7  820 3 22 

151 709 4 1 3  

1 7 5  944 2 28  

1 8 8  1 , 0 5 7  5 21 

1 7 9  1 , 0 7 8  3 26 

1 9 5  1 , 0 2 6  3 25 

T a n k e r s  

ii 
World u. s. 

GRT ii GKT 
M 

7 58 

13 1 4 2  

1 7  227 

18 1 8 7  

20   198  

1 9   3 4 7  

22  241 

2 1  341 

26  464 

20   359  

25  215 

* I n c l u d e s  Constructive T o t a l   L o s s e s  

S o u r c e :   L i v e r p o o l   U n d e r w r i t e r s '  Association, Annual Reports 
L l o y d ' s   R e g i s t e r  of S h i p p i n g  - C a s u a l t y   R e p o r t s  

RBK/mlr 
3 / 7 / 7 5  

_. 

2 

0 

2 

1~ 

0 

0 

1 

N. A. 

1 

0 

1 

$I 

2 1  

0 

1 3  

1 2  

0 

0 

1 

N. A, 

1 3  

0 

12 

~- Other Vessels 
__ World 

i! GRT 
M 

419 

550 

610 

5 60 

477 

4 7 3  

468 

603 

593 

720 

810 



I I I I I 1 ! I ! 
TABLE NC '-A - 

Year 

1964 

1965 

1 9 6 6  

1967 

1968 

1969 

1970 

1971 

1972 

1 9 7 3  

1 9 7 4  

- 

U.S. FLAG TOTAL LOSSES*  (Vessels  over 5 0 0  GRT) 

ii GRT 
Total 

M 

3 26 

3 17 

3 2 1  

6 31 

5 31 

3 22 

4 13 

2 28  

5 2 1  

3 26 

3 25 

B 
Tankers 

GRT 
M 

2 2 1  

0 0 

2 1 3  

1 1 2  

0 0 

0 0 

1 1 

N.A.  N. A. 

1 1 3  

0 0 

1 1 2  

M 

1 5 

3 17 

1 8 

5 19 

5 3 1  

3 2 2  

3 1 2  

N . A .  ::.>\I  

4 8 

3 26 

2 13 

I ! I 

*Includes  Constructive  Total  Losses 

Source: Liverpool  Underwriters'  Association, Annual  Reports 
Lloyd's Register of Shipping - Casualty  Reports 

RBK/mlr 
4 / 1 5 / 7 5  
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Year 

1 9 6 4  

1965  

1 9 6 6  

1 9 6 7  

1 9 6 8  

1 9 6 9  

1 9 7 0  

~~ 

1 9 7 1  

1 9 7 2  

1 9 6 4 1 1 2  
Average 

TABLE NO. 8 

WORLD PARTIAL LOSSES (Over 500 GRTl 

World  Fleet 

24,028 

24 ,495  

25,224 

25,893 

26 ,651  

27,468 

28 ,378  

2 9 , 5 2 0  

30,312 

Casualties 

8,317 

8 , 8 8 4  

9,088 

8 ?  333  

8 , 6 7 2  

8 ?  024  

7 , 1 7 0  

5,787 

5 ,858  

Source: Liverpool Underwriters' Association 

Ratio ( X )  

34.6 

36.3 

36.0 

32.2 

32.5 

29.2 

25.3 

1 9 . 6  

1 9 . 3  

29.4 

RBK/mlr 
3110175 



Nature of Casualty 

Norld  Fleet (Number of Vessels) 

Weather Damage 

Strandings 

Col~l is ions 

F i r e s  and Explosions 

Daraage t o  Machinery, 
Propel lers  

Contact Damage 

Other  Casualties 

Tota l   Par t ia l   Losses  

Shafts & 

Reported 

Ratio % of Casua l t i e s   t o  
Vessels i n  World F l e e t  

Total  

TABLE NO. 9 

WORLD PARTIAL LOSSES 1965172 
(500 Gross Tons and Upwards) 

- 1 9 6 5  1966 1967 1968 1969 
1 , 0 7 9  1 , 1 9 8  985 1 , 0 5 9  8 6 1  

1 , 0 3 8  1 , 0 1 3  848 909 854 

1 , 9 4 5  1 , 7 6 8  1 , 5 6 6  1 , 5 9 5  1 , 6 2 4  

445  462  422  444  433 

1 , 7 3 7  1 , 9 6 5  1 , 8 9 6  1 , 9 9 3  2 , 0 3 1  

1 , 5 8 3  1 , 6 4 6  1 , 6 7 4  1 , 6 4 7  1 , 3 5 9  

1 , 0 5 7  1 , 0 3 6  942 1 , 0 2 5  862 

8 , 8 8 4   9 , 0 8 8   8 , 3 3 3   8 , 6 7 2   8 , 0 2 4  
-. 

24,495  25,224  25,893  26,651  27,468 
__ -. 

36  27  36 * 03  32  * 18 32 * 54  29 * 21 

- 1 9 7 0  1971 
739 401 

800 656 

1 , 4 7 1  1 , 2 0 0  

417 340 

1 , 8 1 7  1 , 6 6 7  

1 , 1 3 6  766 

790 757 

7 ,170   5 ,787  

28 ,378   29 ,520  

25 . 27 1 9 .   6 0  

1972 

406 

678 

1 , 2 7 8  

374 

1 , 5 8 '  

7 31 

806 

5,858 
__- 

30,312 

1 9   . 3 3  

1965172 
Average 

841 

850 

1 , 5 5 6  

417 

1 , 8 3 6  

1 , 3 1 8  

909 

7,727 

2 7 , 2 4 3  

28  36 

Source: 1972 Annual Report - Liverpool  Underwriters'   Association 

R B K / m l r  
3110175 
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TABLE NO. 10 

HARBOR SPILL CAUSES & PLANNED PREVENTION 

146 HARBOR SPILLS - TANKERS - LOS ANGELES - LONG BEACH HARBORS 1962 - 1969 DATA 

Operation  Causes Gulf  of  Alaska  Southern  Ports 

Load Cargo Over f i l l ed  Tanks High leve l   a la rms  - Training,  Ship- 
(48 S p i l l s )  shore  coordinat ion & Corn.  Terminal 

ra te   o f   f low  meters  & volume meters. 

Soundings  infrequent o r  none Direct  reading  Ullage  Gauges,   rate  Deballast   only.  
of  flow meters F, volume meters. 

Incorrect   valve  a l ignment  Check l i s t  between  ship & terminal .  

Hull leaks C e r t i f i c a t i o n  & visua l   observa t ion  - 
booms  when required.  

Ruptured  cargo  hoses No hoses. 

Broken Chicksans A l l  s t e e l   c o n s t r u c t i o n  - i n spec t ion  
E t e s t i n g .  

Discharge  Cargo 
(34 s p i l l s )  

Did not   cons ider  l i s t  o r  drag A l l  ships  equipped  with trim & s t r e s s  
ca l cu la to r ,   h igh   l eve l   a l a rms  & 
di rec t   read ing   u l lage   gauges .  Con- 
s t a n t   l o a d i n g   p a t t e r n   f o r   a l l   d e v o t e d  
vesse l s .  

No cubic  limits - tonnage  l imited.  

Checklist   between  ship E terminal .  

o f   loading .  
Sea l ing   o f   s ea   va lves   be fo re  start  

Thermal  expansion 

Skin  valve  open 

Incor rec t   va lve   a l ignment  

Hull   leaks 

Over f i l l ed   t anks  

Ruptured  cargo  hoses 

Broken  checksans 

Bal las t   only.  

Ship & shore  check l i s t  - s h i p   t o  
shore  communications. 

Visua l   inspec t ion ,  booms & s h i p  
maintenance. 

Ship  to  shore  communications  (shore 
tank) .  

Visua l   inspec t ion  on use,  monthly 
hydros t a t i c .  

S t ee l   cons t ruc t ion ,   v i sua l   i n spec t ion  
& f u l l  maintenance. 
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Table 10 - continued 

opera t ion  

Discharge  Cargo 
(Continued) 

Bunkering 
(27 s p i l l s )  

D e b a l l a s t i n g   s p i l l s  
(9 s p i l l s )  

B a l l a s t i n g  
(7 s p i l l s )  

- 2 -  

Causes  Gulf of  Alaska  Southern  Ports 

Did not   consider  l i s t  o r  drag 

Broken  Reach Rod 

Overfil led  Tanks 

Incorrect   valve  a l ignment  

Soundings  infrequent o r  none 

Top o f f   e x c e s s i v e   r a t e  

Did not   consider  list o r   d r a g  

Communication  problem 

Knowingly pump o i l y   b a l l a s t  
overboard 

Excess ive   d i scha rge   r a t e   i n  
d e b a l l a s t i n g  

Incorrect   valve  a l ignment  

Bal las t ing   wi thout   p r ior  
suct ion.  

Incorrect   valve  a l ignments  

Overf i l led  tank 

No Gulf o f  Alaska hunkering. 

A l l  ships  equipped w i t h  trim 
s t r e s s   c a l c u l a t o r ,   h i g h   l e v e l  
alarms E d i r e c t   r e a d i n g   u l l a g e  
gauges. 

va lve   p ro t ec t ion .  
Inspect ion E t e s t i n g  - double 

High leve l   a la rms ,   d i rec t   read ing  
u l l a g e  gauge. 

Ship  to   bunkers   check list. 

Ship to   bunkers   check l ist .  

O p e r a t i o n s   t r a i n i n g ,   s h i p   t o  
bunkers  communication E l eve l  
a1 arms. 

Opera t ions   t r a in ing  E stress 6 
trim c a l c u l a t i o n s .  

Ship t o  bunkers  communications. 

A l l  b a l l a s t  & s lops   t o   sho re .  

Design for max. s i z e   s h i p  E 
max. d ischarge   ra te .  

Check l i s t  between sh ip  & shore. 

Ship  check l is t .  

Ship  check list. 

High level  alarm. 



Table 10 - continued - 3 -  

Operation  Causes 

Fuel  Transfer  Overfil led  tanks 
(4 s p i l l s )  

Top o f f   a t   e x c e s s i v e   r a t e s  

Cargo t r a n s f e r  
(2  s p i l l s )  

Hydro test 
(1 s p i l l )  

L i g h t  o f f   b o i l e r  
( 1   s p i l l )  

Maneuvering 
( 1   s p i l l )  

B i l g e   s p i l l s  

total   merchant)  
(assume  1/2  of 

87 

Soundings  infrequent o r  none 

Incorrect   valve  a l ignment  

Skin  valve  open 

Overf i l led   t anks  

Soundings  infrequent  or  none 

Incorrect   valve  a l ignment  

Riser ruptured 

Light  off   improperly 

C o l l i s i o n  

O i l y  b i lge   wa te r  

Gulf of  Alaska 

High level  alarms. 

Opera t iona l   t r a in ing .  

Direct  reading  ullage  gauges.  

Ship  check l i s t  requirement. 

Ship  check l i s t  requirement. 

Single   cargo - emergency  only. 

High level   a larms.  

Ship  check list. 

Stee l   cons t ruc t ion .  

Manufacturers   operat ing  instruc-  
t i o n s  will b e   s t r i c t l y   f o l l o w e d .  
Personnel   t ra in ing .  

p i l o t a g e  & t u g   a s s i s t .  Communi- 
T r a f f i c   c o n t r o l   i n   h a r b o r ,  

naviga t ion   a ids .  
cat ion  requirement  and  improved 

A l l  b i l g e   d i s c h a r g e d   t o   s l o p  
tank. 

Southern  Ports 

High level  alarms. 

Opera t iona l   t ra in ing ,   h igh  
l e v e l  alarms. 

Direct reading  ul lage  gauges.  

Ship  check list requirement.  

Ship  check list requirement. 

None a n t i c i p a t e d  - s ing le   ca rgo  - 
s i n g l e   p o r t .  

High level   a larms.  

Ship  check l i s t .  

S tee l   cons t ruc t ion ,   v i sua l  
inspec t ion ,  testing h y d r o s t a t i c  
monthly. 

Manufacturers   operat ing  instruc-  
t i o n s  will be  followed. 

Use o f   t r a f f i c   a d v i s o r y   s e r v i c e s ,  
ha rbor   p i lo t age  & tug  boat  assist. 
Support  of  recommendations  for 

t ion  systems.  
improved  navigation  and communica- 

A l l  b i l ge   d i scha rged   t o   s lop   t ank .  





GULF OF ALASKA PETROLEUM OPERATIONS -- 
TERMINALS 

I. INTRODUCTION 

A marine  tanker  loading  terminal  or  terminals will be  required 

to   r ece ive   c rude   o i l   de l ive red  by offshore  submarine  pipelines,   store 

t h e  o i l ,  and then  load  tank  ships  for  marine  transportation  to  market 

des t ina t ions .  

Terminal  storage  requirements depend d i r e c t l y  upon throughput 

volumes  and t anke r   s i ze s  and  schedules.  Storage faci l i t ies  must be 

adequate to  al low  continuous  operation  of  the  offshere  pipelines  thus 

minimal storage  requirements  are  usually  several  times the  daily  system 

throughput volumes.  Because of   the   l a rge   s torage   requi rements ,  from 

an  operational  viewpoint, it i s  general ly  more advantageous t o   l o c a t e  

the   t anker   loading   ber ths   ad jacent   to  o r  near   shore;  however, offshore 

loading  berths  cannot  be  discounted  for  use as Gulf of  Alaska terminals  

un t i l   f i e lds   a r e   d i scove red  and the   f eas ib i l i t y   o f   su i t ab le   onshore  

terminals  have  been  developed. 

The comments below are  based upon the  best   current  technology. 

Improvements i n  equipment  and  technology will occur  as  time  progresses. 

The operat ions  descr ibed  herein will be  modified to   incorpora te   those  

improvements as they become feas ib l e .  

11. GEOGRAPHIC LOCATION 

There  are a number o f   s i t e   l o c a t i o n s   w i t h i n   t h e  Gulf of  Alaska 

which provide  suff ic ient   water   depth  for   tanker   terminals .   Locat ions 

provide  complete   or   par t ia l   protect ion by t e r r a i n   f e a t u r e s  and a l l  a r e  

e s sen t i a l ly   i ce   f r ee   yea r  around. 



Existing por t s   wi th in  Prince William Sound would be most 

sui table   for   tanker   terminals .  However, these   por t s ,  namely Whitt ier,  

Valdez,  and  Cordova, a r e   qu i t e  remote  from the  OCS l ease   s a l e   a r ea ;  

and,  for t h i s  reason,  they do not  appear  favorable  for  long-range 

offshore Gulf  of  Alaska  operations. I t  i s  possible  that   temporary 

operations  could  be  conducted from these   por t s  by br inging  crude  oi l  

from offshore  producing  areas   to   the  exis t ing  ports  by barge o r  small 

tankers  for  transshipment i n  larger   tankers   unt i l   such  t ime  that  

terminal   faci l i t ies   could  be  constructed  near   the  producing  f ie lds .  

Some of   the more favorable   s i tes   for   terminals   near   the  proposed 

OCS lease   a rea   a re   b r ie f ly   descr ibed  below: 

Yakutat Bay 
. 

Yakutat Bay, see A on at tached  char t ,  i s  currently  used by 

shipping and has some docking faci l i t ies .   Several   protected  water-  

f ront   areas   exis t   in   Yakutat  Bay which are   sui table   for   marine 

terminals. Water depth is adequate  near  shore  to accommodate fixed 

loading  docks.  Onshore  terrain i s  r e l a t i v e l y   f l a t   b u t   s u f f i c i e n t l y  

high t o   p r o t e c t   t h e   f a c i l i t i e s  from  high  tides and  waves. 

Icy Bay 

Icy Bay, R on char t ,   a f fords   severa l   poss ib le   t e rmina l   s i tes .  

Deep water  areas  within  the  bay  are  available  near  shore.  The entrance 

t o   t h e  bay i s  re la t ive ly   sha l low,  however, w i t h  about  40-foot  clearance 

ove r   t he   ba r   a t  mean low water  level and a sea  bottom  of  soft  sand and 

gravel;  dredging  could  therefore be considered. Minimal dredging would 

be  required t o  deepen  a  channel t o  50-55 f ee t   fo r  a distance  of  approx- 

imately two miles   in   order  t o  accommodate vessels   of  up t o  80,000 DWT. 

The cont iguous  land  areas   are   f la t ;  however, there  i s  s u f f i c i e n t  high 

ground f o r  onshore  terminal   faci l i t ies .  Although the   sur face  of the  
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bay  does  not  freeze over t o   r e s t r i c t  marine t r a f f i c ,   t h e r e  i s  

f l o a t i n g  broken g l a c i e r  ice which  must be watched f o r  poss ib le  

hazard t o  small boats.  The bay  provides   shel ter  from t h e  east. 

High ground to   t he   no r th   p rov ides   she l t e r  from  winds  from t h i s  

quadrant. 

Kayak Is land 

Kayak Is land,  C on cha r t ,  i s  a long   s t r ip   o f   l and   separa ted  

by a narrow s t r a i t  from t h e  mainland. I t  i s  f u l l y  exposed t o   t h e  

Gulf o f  Alaska on the   ea s t ,   bu t   a f fo rds  some p ro tec t ion   t o   l a rge  

vesse ls  on the  western  s ide.  Deep water a reas   a r e   c lo se   t o   sho re  

and approaches from t h e  Gulf a r e   n o t   r e s t r i c t e d  by depth o r  o the r  

land masses. Due t o   t h e  exposed loca t ion ,  sea ber ths  would probably 

be more practical   than  f ixed  berths.   There i s  no protected  harbor 

on the   i s l and  f o r  small c r a f t .  I t  would therefore   be   necessary   to  

cons t ruc t  a pro tec ted  small boa t   harbor   for   the   t e rmina l   auxi l ia ry  

. 

craf t .   There i s  ample r e l a t i v e l y  f l a t  ground f o r   i n s t a l l i n g   t a n k s  

and o t h e r   t e r m i n a l   f a c i l i t i e s .  

Middleton  Island 

The west  side  of  Middleton  Island, see D on chart ,   provides 

pro tec t ion  from e a s t e r l y  winds and seas ;  however, tankers  would have 

t o  moor approximately one and one-half  miles  offshore. A breakwater 

o r  small  boat  harbor would be required on the   wes t   s ide   for   auxi l ia ry  

vessels   associated  with  the  sea  ber th   operat ions.  Adequate high 

ground i s  ava i l ab le  on t h e  i s land   for   s torage   t anks  and r e l a t e d  

t e r m i n a l   f a c i l i t i e s .  
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Montague  Island 

Zaikof  Bay, E on  chart,  provides  a  natural  marine.termina1  site 

which  has  deep  water  close  to  shore  that  is  protected by land on three 

sides.  The  approaches  are  unrestricted  along  established  navigation 

routes  to  other  ports  within  Prince  William  Sound  and  to  the  open  Gulf. 

Onshore  land  is  adequate  and  possibly of sufficient  elevation  to  provide 

gravity  loading  to  fixed  type  loading  berths. 

111. OPERATIONAL  CONCEPT 

The  crude  oil  terminal  will  be  planned  and  operated  in  consonance 

with  the  most  advanced  technology  to  insure  the  safest,  most  pollution 

free  performance.  The  following  outline  presents  the  principal  features 

of the  terminal  systems  as  now  conceived.  These  are  subject  to  develop- 

ment  to  suit  a  specific  site  and  to  improvements  resulting  from  tech- 

nological  advances. 

Crude  oil  will  be  received  from  the  submarine  pipeline or pipelines 

into  terminal  storage  facilities.  Crude  oil  deliveries  to  the  terminal 

and  deliveries  to  tankers  will be measured by means of meters o r  automatic 

tank  gauging.  Remote  tank  readings  will  be  displayed and recorded  in  the 

terminal  operations  control  center. 

Facilities  will  be  available  so  all  oil  contaminated  ballast  water 

can  be  discharged  through  a  separate  piping  system  to  ballast  treatment 

facility.  Day  to  day  quality  control  will be maintained. 

Every  precaution  will be taken  to  minimize  accidental  oil  spills. 

Should  a  spill  occur,  the  contingency  plan  described  in  Section V of 

this  report  would be put  into  effect  immediately.  Oil  spill  containment 

and  cleanup  equipment  and  procedures  are  also  described  in  Part  VI  herein 

and  in  the  attachments  to  the  Marine  Transportation  section. 
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An adequate f i re  detect ion and extinguishing  system will be 

i n s t a l l e d   f o r   t h e   o n s h o r e   f a c i l i t i e s  and loading  berths. 

Terminal  personnel will r ece ive   spec i f i c   t r a in ing  on the   opera t ing  

and safe ty   ru les   appl icable   to   the i r   ind iv idua l   ass ignments ,   inc luding  

appropr ia te   sec t ions   o f   the   In te rna t iona l  O i l  Tanker  and  Terminal  Safety 

Guide (1.O.T.T.S-G.) and U.S. Coast Guard Regulations. 

P i lo t   s e rv i ces  will be  provided  for  a l l  tankers   enter ing o r  leaving 

a terminal. I t  i s  an t i c ipa t ed   t ha t  an outs ide   p i lo tage   se rv ice  will be 

developed t o  meet t h i s  need;  however, t h e   p r a c t i c a b i l i t y   o f   s u c h  depends 

upon t h e  number of   vessels ,   locat ion  of   terminals ,   navigat ion  hazards  

and o ther   fac tors .  Tugs will be  used f o r  docking a l l  t ankers   a t   f ixed  

type mooring berths.  Mooring launches and  crews will be  provided  to 

a s s i s t  i n  handling  tankers '  mooring l ines   dur ing   ber th ing   a t   bo th   f ixed  

ber ths  and sea   ber ths .  Quick release mooring  hooks  and  loading l i n e  

connectors will be  provided. 

I\/. MAINTENANCE CONCEPTS 

Inspection  and  routine  maintenance  of a l l  t e r m i n a l   f a c i l i t i e s  

will be  carr ied  out  by a regular   t e rmina l   s ta f f .  Major  maintenance 

and  overhauls will be  handled on a contract   basis .  A r ig id   po l i cy  

will be  adopted  to   insure   that   regular   inspect ion and preventive 

maintenance  programs are followed i n   o r d e r   t o  minimize  accidents and 

downtime due t o  equipment  malfunctions. 

V. FACILITIES DESIGN  CONSIDERATIONS 

Special  Features 

Special   features  will be  incorporated  into t h e  terminal  design 

as   dictated by climatic  conditions,  topography,  and  environmental 

requirements. 
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Climatic   condi t ions  necessi ta te   enclosing  a l l   mechanical   equip-  

ment to   p revent  snow and i c e  from causing  malfunction o r  hindering 

manual operat ions and inspec t ion .   E lec t r ica l  equipment must be  protected 

against  condensation and a l l  piping  containing  water must be  protected 

to   p revent   f reez ing .  

Onshore  topography varies  considerably  throughout  the Gulf of  

Alaska. In some instances,   extensive  excavat ion o r  formation  of embank- 

ments will be requi red   to   render  a terminal s i te  s u i t a b l e   f o r   t h e   l a r g e  

s t ructures   involved.   Special   considerat ion must a l so   be   g iven   to   se lec t ing  

s o i l   c o n d i t i o n s   t h a t  are least suscept ib le   to   ear thquake   ac t iv i ty .  

Environmental   requirements  dictate  that   the  natural   scenic  beauty 

of  t h e   a r e a  and the  high  water   qual i ty   s tandards which r e s u l t   i n   s p o r t  

and  commercial f i sh ing  and tourism  be  maintained. A s t r i c t   o p e r a t i n g  

procedure  to   guard  against   the   possibi l i ty  of a c c i d e n t a l   o i l   s p i l l s  and 

the   adop t ion   o f   des ign   c r i t e r i a   t o   gua rd   aga ins t   t he   r i sk   o f   o i l   sp i l l s  

r e s u l t i n g  from equipment f a i l u r e  due to  earthquakes will be employed. 

Containment dikes will be  constructed  around a l l   o i l   s t o r a g e   t a n k s  

capable   o f   re ta in ing   the   to ta l   conten ts   o f   the   t anks .  Sewage treatment 

f a c i l i t i e s  will be  provided and a l l  combustible  waste will be  burned i n  

an inc inera tor   des igned   to  keep  emissions t o  a minimum. 

Standards 

The t e r m i n a l   f a c i l i t i e s  will be  designed and cons t ruc ted   in  

accordance  with  industry  standards and i n  f u l l  compliance  with  appli- 

c a b l e   l o c a l ,   s t a t e  and federal   regulat ions.  

S i t e  Development 

In se lec t ing   te rmina l  sites, s p e c i a l   e f f o r t s  will be made t o  

se lec t   those   wi th   so i l   condi t ions  which provide   be t te r   p ro tec t ion  

aga ins t   se i smic   e f fec ts .   Also ,   suf f ic ien t   e leva t ion  will be  provided 
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to   insure   tha t   onshore   fac i l i t i es   a re   ou t   o f   range   of   poss ib le   t ida l  

wave act ion.  A complete so i l s   inves t iga t ion ,   inc luding   labora tory  

analysis  of  recovered  samples will be made on the  onshore and offshore 

area  involved  in  order t o  es tab l i sh   adequate   des ign   c r i te r ia .  

Once a t e r m i n a l   s i t e  i s  selected,  soundings will be made i n   t h e  

approaches,  turning  areas,  potential  anchoring  areas, and the  general  

dock areas   to   insure   tha t   ex is t ing   hydrographic   char t s   a re   accura te ,  

and t h a t   t h e   a r e a  i s  free from obstruct ions.   Current   s tudies  will a l s o  

be  conducted if fac tua l   h i s to r i ca l   da t a   a r e   unava i l ab le .  

Crude Storage and Ballast Water Tankage 

A l l  tankage will be welded s teel   construct ion.   Special  low 

tempera ture   s tee l  will be  considered  where  climate  conditions  warrant. 

In a reas  where high  snowfall i s  experienced,  the  tanks will be  furnished 

with  roofs   designed  to   withstand  this   loading.  A containment  dike will 

be  provided to  enclose  groups of c rude   o i l   t anks ,   wi th  a capacity  equal 

t o  110% o f   t h e   t o t a l  volume of  the  tankage  plus  adequate  allowances  for 

surface  water  impounded within  the  area.   Ballast   water  storage  tankage 

will be  contained  within a common enclosure. Because of   the   very  low 

pe rcen tage   o f   vo la t i l e   ma te r i a l   i n   t he   ba l l a s t   wa te r ,   t he   d ike   a r ea  

will be   s i zed   t o   con ta in   t he   capac i ty   o f  one  tank  plus  an  allowance 

f o r  surface  water  impounded within  the  area.  

.1 

A l l  tanks will be  equipped  with  automatic  gauging  devices  with 

provis ions   for  manual gauging a s  backup.  Level  alarms will be  provided 

on a l l   t a n k s   t o  guard  against   overf i l l ing.  

Each tank will be  designed to   wi ths tand   the   an t ic ipa ted   se i smic  

forces   a f te r   carefu l   s tudy   of   the   se i smic   charac te r i s t ics   o f   the   a rea .  

Construct ion  of   the  tanks  shal l   be   such  that  a design  earthquake  can 

occur  without damage r e s u l t i n g   i n  loss o f   o i l .  
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Dock F a c i l i t i e s  

A s u f f i c i e n t  number of  docks will be  provided to.accommodate t h e  

requi red   s ize  and number of  tankers.  An individual  dock may be  designed 

to   handle  a range o f  tanker  sizes from  16,000 DWT t o  250,000 DWT, water 

depth  permitt ing.  

The type  of dock s t r u c t u r e  will vary   wi th   the   p reva i l ing   s lope  

and soi l   condi t ions  of   the   seabed.  For f l a t  o r  gentle  sloping  seabed 

condi t ions ,   the  dock would be  constructed from steel j acke t   s t ruc tu res ,  

o r  concre te   s tee l   re inforced   s t ruc tures ,  which will be  anchored t o  bed- 

rock o r  firm hold ing   so i l .   In   the  case of   s teeply  s loping  sea  bot tom 

condi t ions,  a f l o a t i n g  dock could  be  constructed  that  would be free t o  

m v e   i n  a v e r t i c a l   d i r e c t i o n   t o  accommodate t i d a l  movement and wave 

ac t ion ,   bu t  would be   r e s t r a ined  f r o m  lateral o r  longi tudinal  movement. 

T h i s   r e s t r a i n t  would be  provided by means o f   r i g i d   s t r u t s  hinged a t  

t h e  dock  and hinged t o  anchor  points  onshore. 

Mooring dolphins  for  each type o f   be r th  will be  constructed  of 

s tee l   j acke t   s t ruc tures   anchored   to   bedrock  or  firm s o i l .  Each mooring 

dolphin will be  equipped  with  quick  release  mooring hooks fo r   s ecu r ing  

t h e  mooring lines. The quick release hooks will be  provided  with  remote 

controls   operated from t h e  dock operators   bui lding.   Alternat ively,   the  

hooks may be  released  manually. 

A fendering  system will be  provided on t h e  seaward s i d e  of  t h e  

docks. 

A l l  dock s t r u c t u r e s  will be designed to   withstand  seismic and t i d a l  

wave forces  as well as docking  impact  forces. 
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Loading F a c i l i t i e s  

Loading  from the  s torage  tanks  onto  the  tankers  will be by 

gravity  flow o r  by loading pumps depending upon t h e  topography o f  

the  onshore  s i te .   Steel   loading arms will be  provided on each dock. 

The loading arms w i l l  be  equipped  with a quick,  no-drip,  disconnecting 

coupl ing   to   a l low  the   t ankers   to   l eave   the  dock quickly  in   the  event  

of  an  emergency. The tankage will be  manifolded so a s  t o  provide 

maximum f l e x i b i l i t y  between  tanks  and t h e  docks. 

Shut-off  valves will be  provided on t h e  docks  and  onshore on 

each   ber th   loading   l ine   to  allow e i ther   loca l   opera t ion  o r  remote 

operation from t h e  dock control   center  and the   opera t ing   cont ro l  

center.  Valves will a l so   be   ins ta l led   a t   each   tank .  This valve 

scheme will allow emergency  shutdown o p e r a t i o n   t o   b e   i n i t i a t e d   a t  

various  points  within  the  terminal complex. 

Adequate r e l i e f   v a l v e  and pro tec t ive  equipment will be i n s t a l l e d  

to   protect   the   terminal   piping  system from momentary surge  pressures 

r e s u l t i n g  from  emergency  shutdown procedures. These devices will be 

p rope r ly   s i zed   t o   i n su re   t ha t   t he   l eve l   o f   p re s su re  rise due t o  surge 

o r  any o ther   var ia t ions  from  normal operations will not  exceed t h e  

internal   design  pressure  by more than  ten  percent  a t  any p o i n t   i n   t h e  

piping  system. 

Offshore  Loading  Terminals 

The above  description  of  dock  facil i t ies  applies  to  onshore  type 

i n s t a l l a t i o n s .  In the  event  offshore sea b e r t h s   a r e   t o   b e   i n s t a l l e d ,  

they  could  be  of  several  types including  f ixed  type  docks,   island  type 

docks,   s ingle  buoy moorings o r  conventional  fixed  multi-point  moorings. 

Seabed  anchoring  characterist ics and sea  conditions will genera l ly   d ic ta te  
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the  most  economical  and  practical  type  structure  to  use  for  this 

method of berthing.  Should  terminal  site  selections  necessitate 

offshore  berths,  then  the  design  would  be  prepared  accordingly  for 

this  type o f  installation.  Onshore  facilities  would  generally  be 

the  same  for  either  offshore  or  onshore  berths. 

Offshore  loading  facilities  are  becoming  relatively  common. 

Until  recently,  however,  they  were  all  located  in  protected  waters. 

An exception  is  a  multipoint  sea  berth  which  was  in  use  for  several 

years  at  Cyrus  Field  near  Kharg  Island  in  the  Persian Gulf. This 

has  recently  been  replaced  by  a  single  point  mooring  system.  Other 

loading  terminals  in  exposed  locations  include  the  Dubai  terminal, 

60 miles  offshore  in  the  Arabian  Gulf,  Mobil's  Nigerian  Terminal,  and 

the  Phillips  Eko'iisk  terminal in  the  North  Sea.  In  addition,  single 

point  mooring  installations  are  in  the  advance  planning  stage  for  the 

Gulf of Mexico  offshore  Louisiana  and  Texas  (see  Addendum No. 12). 

Although  the  difficulties  may be accentuated  in  a  Gulf of Alaska  location, 

these  existing  installations  demonstrate  the  feasibility  of  constructing 

and  operating  offshore  terminals  in  exposed  locations  safely  and  with 

minimum  hazard  to  the  environment. 

Certain  design  and  construction  features  have  been  found  essential 

to  safe  pollution-free  operation.  Central  in  these  is  proper  selection 

and  design  of  hoses  and  their  appurtenances.  Remotely  operated  shut-off 

valves  should  be  installed  at  both  the  sea  floor  manifold  and on the 

buoy.  Careful  monitoring of pressures  and  adherences  to  proper  shutdown 

procedures  will  prevent  over-pressuring  the  hoses.  Proper  design of 

moorings  and  hose  configurations,  including  consideration of  the  dynamic 

effects of the  tanker  and  the  buoy,  will  minimize  hose  and  mooring 
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fa i lures .   F ina l ly ,  a rigid  system  of  periodic  inspection,  maintenance, 

r epa i r ,  and replacement will assure   safe ,   t rouble-free  operat ion w i t h i n  

the  limits o f   p rac t i cab i l i t y .  

Bal las t   Trea t ing   Fac i l i ty  

B a l l a s t   t r e a t i n g   f a c i l i t i e s  will be i n s t a l l e d   t o   h a n d l e   a l l   o i l  

contaminated  ballast and wash water  used to  clean  cargo  tanks.  The 

system  described below i s  an  example o f  the  type  of  system now envi- 

sioned,  although  advancing  technology may r e s u l t . i n  improved  systems. 

The proposed  system  consists  of  gravity  sett l ing  followed by chemical 

f loccula t ion  and d isso lved   a i r   f lo ta t ion .   Trea ted   water  will be  of a 

qua l i ty   acceptab le   to   the   S ta te   o f   Alaska   water   qua l i ty   s tandards .  

Gravi ty   se t t l ing  will be  accomplished i n  s teel   s torage  tanks.  

The bal las t   tankage will be   s ized   to  accommodate the  simultaneous 

discharge  of  tankers i f  more than  one dock i s  in s t a l l ed .  Equipment 

will be  provided t o  skim the   s torage   t anks   to  remove f l o a t i n g   o i l   t o  

t h e   o i l   t r e a t i n g   s e c t i o n   o f   t h e   f a c i l i t y .  Fol lowing  gravi ty   set t l ing 

t h e   b a l l a s t  will be   g rav i ta ted   o r  pumped to   the  chemical   f locculat ion 

and a i r   f l o t a t i o n  chambers.  Before enter ing  the  f locculat ion chamber 

chemical  additives will be  added t o   t h e   b a l l a s t .  The b a l l a s t  i s  then 

re ta ined   for  a specif ied  per iod i n  the   f loccula t ion  chamber  where it 

i s  subjected t o  cont inuous  gent le   agi ta t ion  for   f loc development. The 

f loc  has  a s t r o n g   a f f i n i t y   f o r   o i l  and the  remaining  oi l  i n  t he   ba l l a s t  

i s  captured by t h e   f l o c   p a r t i c l e s  i n  t h i s  chamber. 

From the   f loccula t ion  chamber the   ba l l a s t   f l ows   t o   t he  mixing 

zone  where it i s  mixed with an a i r  charged  stream. The a i r  charged 

stream is recycled  polished  effluent.  In the  mixing zone minute a i r  

bubbles  attach  themselves  to  the  floc and the  mixture  flows  into  the 

f l o t a t i o n  zone. 
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The f l o t a t i o n  zone provides  the  flow  conditions and detent ion 

t ime   fo r   t he   a i r  suspended  matter t o   r i s e   t o   t h e   s u r f a c e  where skimming 

devices remove the   f loa t ing   mat te r .  The c l a r i f i ed   ba l l a s t   f l ows   ou t  

o f   t h e   t r e a t i n g   f a c i l i t y   i n t o  an o u t f a l l   l i n e  wi th  d i f fuse r  which d i s -  

charges   into  the  port   a t  a po in t  below sea  level .  The d i f f u s e r  will 

promote  mixing  of t h e   t r e a t e d , b a l l a s t   i n t o   t h e   p o r t   w a t e r s .  The polished 

e f f luen t  will be  tes ted  cont inouusly  to   insure   that  it meets a l l   r e q u i r e -  

ments of   the  water   qual i ty   s tandards  es tabl ished by the   S t a t e   o f  Alaska. 

O i l  skimmed i n  t he   g rav i ty   s e t t l i ng   t anks  and that   recovered  in  

the   f loccula t ion-a i r   f lo ta t ion   p rocess  will be t r e a t e d   t o  remove the  

l a s t   t r a c e s  of  water. The recovered  oi l  will be pumped to   the   t e rmina l  

crude  storage  tanks  for  loading  aboard  tankers. Water removed a t  t h i s  

point  will be  recycled  to   the  bal las t   tanks  for   reprocessing.  The b a l l a s t  

t reatment   uni t  will be  operated by  an operator who will have  complete 

control   of   a l l   t reatment   operat ions.  

Fire   Fight ing System 

The terminal will be  equipped  with  a  high  pressure  fire main 

system.  Hydrants will be  instal led  a long  the  l ine  throughout   the 

tankage  area and in   the   bu i ld ing   a reas  and on the  docks.  Water f o r  

the   f i re   f igh t ing   sys tem will be  taken from the   po r t  and pumped in to  

the mains by diesel   engine-dr iven  f i re  pumps. 

A cen t r a l  foam system will be  provided  for  the  crude  oil   storage 

tanks. In addition,  monitor  towers  for  foam/water  cannons will be 

provided  for  each  berth. Each ber th  will be  provided wi th  foam from 

supply  tanks  located  onshore,  adjacent  to  each  berth. 

In  add i t ion   t o   t he  foam/water  cannons on monitor  towers a t  each 

ber th ,  a separate  foam flood  system will be  provided  for a  curbed  area 

around the  loading arms. Foam and water  hose  reels will be i n s t a l l e d  

on the  operat ing  platform  a t  each berth.  

- 12 - 



A l l  tugs   serving  the  terminal  will also  have f i re  f igh t ing  

capabi l i t ies   including  water / foam  nozzles .  The system will be  of 

such   capac i ty   to   de l iver   water   o r  foam onto  the deck of   the   t ankers  

in   l igh t   condi t ion .  The tug ' s  crew will be p rope r ly   t r a ined   t o  

o p e r a t e   a l l   t h e   t u g ' s   f i r e   f i g h t i n g  equipment. 

The pump room o f   t h e   b a l l a s t   t r e a t i n g   f a c i l i t y  and  any o the r  

pump buildings  such as tanker  loading pumps will be  protected by f i r e  

and smoke detection  devices.   Other  buildings will be  protected by 

water from hydrants on t h e  f i re  main and por tab le  hand ext inguishers  

located  through  the  buildings.  

Control  System 

A l l  o i l   handl ing  operat ions  throughout   the terminal will be 

cont ro l led  from the   t e rmina l   opera t ions   cont ro l   cen ter .  Remote reading 

automatic   tank  gauges,   regis ter ing  in   the  control   center  will be  used 

t o  measure t h e   q u a n t i t y   o f   o i l   d e l i v e r e d  by t h e  submarine  pipelines, 

t h e   q u a n t i t i e s   i n   i d l e   t a n k s ,  and the  quant i t ies   loaded  onto  tankers .  

High level   tank alarms will r e g i s t e r  i n  t h e   c o n t r o l   c e n t e r   t o  warn 

aga ins t   t he   poss ib i l i t y   o f   ove r f i l l i ng   t anks .  A dock operator  having 

continuous  communication  with the   con t ro l   cen te r  will be i n  attendance 

on  each  dock during a l l  times when a tanker  i s  alongside. 

Service  Vessels 

Tugs w i l l  be   avai lable  a t  a l l  times t o  assist in   be r th ing  and 

unberthing  a t   f ixed docks. Tugs will have s u f f i c i e n t  power t o  handle 

sa fe ly   t he   l a rges t   t anke r s   u s ing   t he  terminal. Each tug  will be f i t t e d  

with f i re  f igh t ing  equipment  capable  of  delivering foam o r  water  onto 

t h e  deck o f  the  largest   tankers   being  received,  when in   l i gh t   cond i t ion .  
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Mooring launches will also  be  provided  to  assist   in  handling 

tanker mooring lines.  Small,  but  high-powered,  vessels,  perhaps i n  

t h e   v i c i n i t y   o f  40 f e e t  i n  length,  would be su i t ab le  around fixed 

ber ths  i n  protected  waters ,   whi le   larger   very  seaworthy  craf t   of  

perhaps 60 t o  80 f e e t  would be  required  a t   sea   ber ths .  

U t i l i t i e s  

Diesel  engine  or  turbine  driven  generating  units will be  provided 

to   supply   the  power requirements  at   the  terminal.  Redundancy will be 

des igned   in to   the   u t i l i ty   sys tem so t h a t  f o r  essent ia l   opera t ions ,   there  

will be  continuous  source  of power. 

Personnel Accommodations 

The terminal complex will include  l iving  quarters   for   terminal  

operating  personnel,   along w i t h  necessary  kitchen,  dining, and laundry 

f a c i l i t i e s .  

Communications 

The terminal  control  center will be  equipped w i t h  radiotelephone 

f o r  voice communication.  Communications will be  maintained wi th  a l l  

sh ips   a r r iv ing  and leaving  the  terminal .  Communications will also  be 

maintained by e i the r   r ad io   o r  microwave with all   production  platforms 

de l iver ing   c rude   o i l   to   the   t e rmina l .  

Heliport and A i r s t r i p  

An a i r s t r i p  is des i rab le   for  normal operation,  supply and emergency 

needs.  Therefore,  concentrated  efforts will be made to   p rov ide   a t   l ea s t  

a  minimal a i r s t r i p   f o r   f i x e d  wing a i r c r a f t .  

The l and ing   s t r ip  will, terrain  a l lowing,   be  of   suff ic ient   length 

t o  accommodate Hercu le s   t ype   a i r c ra f t .   I f   t he   t e r r a in  is inadequate o r  

impract ical   for   construct ing a landing   s t r ip ,   then  a he l ipo r t  will be 

provided. 
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VI. TERMINAL OIL CONTAINMENT/CLEANUP EQUIPMENT 
.- 

L 

The extent  o f  o i l  containment and cleanup  equipment t o  be  located 

a t   t h e   t e r m i n a l   s i t e  will depend la rge ly  upon the  total   offshore  opera-  

t ions  involved and the  proximity o f  cooperative  type  equipment  within 

- the  general  area. The following  equipment i s  considered minimal fo r  

terminal  operations. 

Float ing Boom 

A f l o a t i n g  boom will be   ava i lab le   a t   the  dock sites. The dock 

and  supporting  tendering  vessels will be  equipped w i t h  necessary  deploy- 

ment gear.  Terminal and vessel crews will be  properly  t ra ined  to   insure  

prec ise  and prompt  deployment of  the  boom. 

Floating Skimmer 

A self-propelled  belt-on boom skimmer capable of working i n  s ix-  

foot waves will be  provided.  Also,  a vacuum u n i t  will be   ins ta l led  on 

the  dock o r  on the  deck of a boat or work barge.  This  type  of  mechanical 

cleanup  equipment i s  p a r t i c u l a r l y   s u i t a b l e   f o r   s m a l l   s p i l l s  where the  

s p i l l  i s  contained  within a small  area,  thereby  allowing  the vacuum l i n e  

t o  be  played  across  the  surface  of  the  water  manually. 

In add i t ion   t o   t he  above,  absorbents  either of na tura l   o r ig in   o r  

synthe t ic   mater ia l  will be  avai lable   for   use on s p i l l s  where o i l   h a s  been 

effect ively  contained on water wi th in  a small  confined  area. 
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