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THE UNITED STATESSTATE DEPARTMENTOF THE INTERIOR WAS DESIGNATED BY THE OUTER
CONTINENTAL SHELF OCS LANDSLAND ACT OF 1953 TO CARRY OUT THE MAJORITY OF
THE ACTSACT PROVISIONSPROVISION FOR ADMINISTERING THE MINERAL LEASING AND DEVELOP
MENT OF OFFSHORE AREASAREA OF THE UNITED STATESSTATE UNDER FEDERAL JURISDICTION
WITHIN THE DEPARTMENT THE BUREAU OF LAND MANAGEMENT IQI HAS THE

RESPONSIBILITY TO MEET REQUIREMENTSREQUIREMENT OF THE NATIONAL ENVIRONMENTAL POLICY
ACT OF 1969 NEPA AS WELL AS OTHER LEGISLATION AND REGULATIONSREGULATION DEALING
WITH THE EFFECTSEFFECT OF OFFSHORE DEVELOPMENT IN ALASKA UNIQUE CULTURAL
DIFFERENCESDIFFERENCE AND CLIMATIC CONDITIONSCONDITION CREATE NEED FOR DEVELOPING ADDI
TIONAL SOCIOECONOMIC AND ENVIRONMENTAL INFORMATION TO IMPROVE OCS DECI
SION MAKING AT ALL GOVERNMENTAL LEVELSLEVEL IN FULFILLMENT OF ITS FEDERAL

RESPONSIBILITIESRESPONSIBILITIE AND WITH AN AWARENESSAWARENES OF THESE ADDITIONAL INFORMATION

NEEDSNEED THE BLM HAS INITIATED SEVERAL INVESTIGATIVE PROGRAMSPROGRAM ONE OF
WHICH IS THE ALASKA OCS SOCIOECONOMIC STUDIESSTUDIE PROGRAM SESP

THE ALASKA OCS SOCIOECONOMIC STUDIESSTUDIE PROGRAMIS MULTIYEAR RESEARCH
EFFORT WHICH ATTEMPTSATTEMPT TO PREDICT AND EVALUATE THE EFFECTSEFFECT OF ALASKA OCS
PETROLEUM DEVELOPMENTUPON THE PHYSICAL SOCIAL AND ECONOMIC ENVIRON
MENTSMENT WITHIN THE STATE THE OVERALL METHODOLOGY IS DIVIDED INTO THREE
BROAD RESEARCH COMPONENTSCOMPONENT THE FIRST COMPONENT IDENTIFIESIDENTIFIE AN ALTERNA
TIVE SET OF ASSUMPTIONSASSUMPTION REGARDING THE LOCATION THE NATURE AND THE

TIMING OF FUTURE PETROLEUM EVENTSEVENT AND RELATED ACTIVITIESACTIVITIE IN THISTHI

COMPONENT THE PROGRAM TAKESTAKE INTO ACCOUNT THE PARTICULAR NEEDSNEED OF THE
PETROLEUM INDUSTRY AND PROJECTSPROJECT THE HUMAN TECHNOLOGICAL ECONOMIC AND
ENVIRONMENTAL OFFSHORE AND ONSHORE DEVELOPMENT REQUIREMENTSREQUIREMENT OF THE

REGIONAL PETROLEUM INDUSTRY

THE SECOND COMPONENT FOCUSESFOCUSE ON DATA GATHERING THAT IDENTIFIESIDENTIFIE THOSE
QUANTIFIABLE AND QUALIFIABLE FACTSFACT BY WHICH OCSINDUCED CHANGESCHANGE CAN BE
ASSESSED THE CRITICAL MNUN AND REGIONAL COMPONENTSCOMPONENT ARE IDENTIFIED
AND EVALUATED CURRENT ENDOGENOUSENDOGENOU AND EXOGENOUSEXOGENOU SOURCESSOURCE OF CHANGE AND
FUNCTIONAL ORGANIZATION AMONG DIFFERENT SECTORSSECTOR OF COMMUNITY AND REGION
AL LIFE ARE ANALYZED SUSCEPTIBLE COMMUNITY RELATIONSHIPSRELATIONSHIP VALUESVALUE
ACTIVITIESACTIVITIE AND PROCESSESPROCESSE ALSO ARE INCLUDED

THE THIRD RESEARCH COMPONENT FOCUSESFOCUSE ON AN EVALUATION OF THE CHANGESCHANGE
THAT COULD OCCUR DUE TO THE POTENTIAL OIL AND GAS DEVELOPMENT IMPACT
EVALUATION CONCENTRATESCONCENTRATE ON AN ANALYSISANALYSI OF THE IMPACTSIMPACT AT THE STATEWIDE
REGIONAL AND LOCAL LEVEL

IN GENERAL PROGRAM PRODUCTSPRODUCT ARE SEQUENTIALLY ARRANGED IN ACCORDANCE
WITH BLIVSBLIV PROPOSED OCS LEASE SALE SCHEDULE SO THAT INFORMATION IS
TIMELY TO DECISIONMAKING REPORTSREPORT ARE AVAILABLE THROUGH THE NATIONAL
TECHNICAL INFORMATION SERVICE AND THE BLM HAS LIMITED NUMBER OF
COPIESCOPIE AVAILABLE THROUGHTHE ALASKA OCS OFFICE INQUIRIESINQUIRIE FOR INFORMA
TION SHOULD BE DIRECTED TO PROGRAMCOORDINATOR COAR SOCIOECONOMIC
STUDIESSTUDIE PROGRAM ALASKA OCS OFFICE BOX 1159 ANCHORAGE ALASKA
99510
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10 INTRODUCTION

11

THE PRINCIPAL PURPOSE OF THISTHI STUDY IS TO IDENTIFY THE PETROLEUMTECHNOLOGY

THAT MAY BE USED TO DEVELOP OIL AND GAS RESOURCESRESOURCE OF THE NORTH ALEUTIAN

SHELF OCS LEASE SALE NO 75 THISTHI ANALYSISANALYSI FOCUSESFOCUSE ON BOTH THE INDIVIDUAL

FIELD DEVELOPMENTCOMPONENTSCOMPONENTTYPESTYPE OF PLATFORMSPLATFORM PIPELINESPIPELINE ETC AND THE

OVERALL FIELD DEVELOPMENTAND TRANSPORTATIONSTRATEGIESSTRATEGIE AN EVALUATION OF

THE ENVIRONMENTAL CONSTRAINTSCONSTRAINT OCEANOGRAPHYGEOLOGY ETC IDENTIFIESIDENTIFIE THE

MOST SUITABLE ENGINEERINGSTRATEGIESSTRATEGIE

THE SECOND PURPOSE OF THISTHI STUDY IS TO ASSESSASSES THE ECONOMIC VIABILITY OF

VARIOUSVARIOU DEVELOPMENT STRATEGIESSTRATEGIE UNDER DIFFERENT RESERVOIR ENVIRONMENTAL

LOCATIONAL AND COST ASSUMPTIONSASSUMPTION THE THIRD PURPOSE OF THISTHI STUDY IS TO

ESTIMATE THE MANPOWER REQUIREDTO CONSTRUCT AND OPERATE THE FACILITIESFACILITIE

THISTHI STUDY IS STRUCTURED TO PROVIDE BUILDING BLOCKSBLOCK OF PETROLEUMFACIL

ITIESITIE EQUIPMENT COSTSCOST AND EMPLOYMENTTHAT CAN BE USED BY BUREAU OF LAND

MANAGEMENTALASKA OCS OFFICE STAFF TO EVALUATE NOMINATED LEASE TRACTSTRACT

NUMBER OF FEASIBLE FIELD DEVELOPMENTSTRATEGIESSTRATEGIE TYPESTYPE OF PLATFORMSPLATFORM TRANSTRAN

PORTATIONOPTIONSOPTION ETC ARE SPECIFIED AND SUITABLE SHORE FACILITY SITESSITE FOR

REPRESENTATIVEDISCOVERY LOCATIONSLOCATION IN THE LEASE SALE AREA ARE IDENTIFIED

THE FIELD DEVELOPMENTSTRATEGIESSTRATEGIE ARE TECHNICALLY FEASIBLE AND ECONOMICALLY

VIABLE UNDER THE ASSUMPTIONSASSUMPTIONGIVEN

PETROLEUM TECHNOLOGYWILL DETERMINE OR INFLUENCE THE SCHEDULINGOF OFFSHORE

AND ONSHORE ACTIVITIESACTIVITIE THE LOCAL EMPLOYMENTAND INFRASTRUCTURE SUPPORT

REQUIREMENTSREQUIREMENT AND THE POTENTIAL HAZARDSHAZARD INVOLVED IN THE PRODUCTIONAND

TRANSPORTATIONOF HYDROCARBONSHYDROCARBONAND RELATED POTENTIALFOR ENVIRONMENTAL

IMPACTSIMPACT



THUSTHU THE PETROLEUMTECHNOLOGYASSESSMENT PROVIDESPROVIDE THE NECESSARY FRAMEWORK TO

ASSESSASSES ENVIRONMENTAL AND SOCIOECONOMIC IMPACTSIMPACT OF THE NORTH ALEUTIAN SHELF

PETROLEUMDEVELOPMENT

IT SHOULD BE EMPHASIZEDTHAT THISTHI REPORT IS SPECIFICALLYDESIGNEDTO PROVIDE

PETROLEUMDEVELOPMENTDATA FOR THE ALASKA OCS SOCIOECONOMICSTUDIESSTUDIE PROGRAM

THISTHI STUDY ALONGWITH OTHER STUDIESSTUDIE CONDUCTED BY OR FOR THE BUREAU OF LAND

MANAGEMENTINCLUDING ENVIRONMENTAL IMPACT STATEMENTSSTATEMENT ARE REQUIREDTO USE

US GEOLOGICALSURVEY ESTIMATESESTIMATE OF RECOVERABLE OIL AND GAS THE ASSUMPTIONSASSUMPTION

USED IN THE ANALYSISANALYSI MAY BE SUBJECT TO REVISION AS NEW DATA BECOME AVAILABLE

12

THISTHI PETROLEUMTECHNOLOGYASSESSMENT IS FOR THE PROPOSEDNORTH ALEUTIAN OCS

LEASE SALE NO 75 SCHEDULED FOR OCTOBER 1983 IT WILL BE THE THIRD BERING

SEA OCS LEASE SALE FOLLOWINGTHAT OF NORTON SOUND SALE NO 57 SCHEDULED FOR

NOVEMBER 1982 AND ST GEORGEBASIN SCHEDULED FOR DECEMBER 1982 THE STUDY

AREA CONSIDERED IN THISTHI REPORTENCOMPASSESENCOMPASSE THE CALL FOR NOMINATIONSNOMINATION ISSUED BY

THE BLM ALASKA OCS OFFICE FIGURE THISTHI AREA WHICH LIESLIE TO THE NORTH

OF THE ALASKA PENINSULA IS BOUNDED BY LONGITUDE0O ON THE EAST AND

LONGITUDE0Q0S0Q0 ON THE WEST AND EXTENDSEXTEND FROM THE 3MILE LIMIT NORTHWARD

TO LATITUDE 563W INCLUDED WITHIN THISTHI AREA ARE THE SOUTHERN HALF OF THE

BRISTOL BAY SEDIMENTARY BASIN PART OF WHICH EXTENDSEXTEND ONSHORE ON THE ALASKA

PENINSULAAND THE AMAK BASIN WHICH LIESLIE ALMOST ENTIRELYOFFSHORE

WATER DEPTHSDEPTH IN THISTHI LEASE SALE AREA RANGE FROM 120 METERSMETER 394 FEET IN

THE WEST TO ABOUT 15 METERSMETER 50 FEET AT THE 3MILE LIMIT OVER 50 PERCENT

OF THE AREA LIESLIE IN WATER DEPTHSDEPTH BETWEEN 55 AND 91 METERSMETER 180 AND 300

FEET THE SALE AREA LIESLIE AT THE SOUTHERN EXTREMITY OF SEA ICE IN THE BERING

SEA OCCASIONAL INCURSIONSINCURSION OF SEA ICE INTO THE AREA CAN BE ANTICIPATED THE

CENTRAL PORTIONOF THE LEASE SALE AREA LIESLIE ABOUT 97 KILOMETERSKILOMETER 60 MILESMILE

NORTH OF COLD BAY AND PIPELINE DISTANCESDISTANCE TO SHORE WILL PROBABLYNOT EXCEED

129 KILOMETERSKILOMETER 90 MILESMILE

12



LI

IGURE
11

PROPOSED
NORTH

ALEUTIAN
SHELF

OCS

LEASE
SALE

BOUNDARIESBOUNDARIEOF

SEDIMENTARY
BASINSBASIN

AREA
OF

CALL
FOR

NOMINATION

PROSPECTIVEBASIN

BOUNDARIESBOUNDARIE
ASSUMEDTO

BE

APPROXIMATELY5000

TERTIARY



THE PRINCIPAL COMPONENTSCOMPONENT OF THISTHI STUDY ARE

AN EVALUATION OF THE ENVIRONMENTAL CONSTRAINTSCONSTRAINT OCEANOGRAPHYGEO

LOGY THAT WILL INFLUENCE OR DETERMINE PETROLEUM ENGINEERINGAND

FIELD DEVELOPMENTAND TRANSPORTATIONSTRATEGIESSTRATEGIE CHAPTER 30

DESCRIPTIONOF VARIOUSVARIOU FIELD DEVELOPMENTCOMPONENTSCOMPONENT AND STRATEGIESSTRATEGIE

AND RELATED TECHNICAL PROBLEMSPROBLEM CHAPTER30

FACILITIESFACILITIE SITING EVALUATION TO IDENTIFY SUITABLE SHORE SITESSITE

FOR MAJOR PETROLEUMFACILITIESFACILITIE SUCH AS CRUDE OIL TERMINALSTERMINAL LNG

PLANTSPLANT AND SUPPORTBASESBASE CHAPTER70

AN ANALYSISANALYSI OF THE MANPOWER REQUIREMENTSREQUIREMENTTO EXPLORE DEVELOP AND

PRODUCENORTH ALEUTIAN SHELF PETROLEUMRESOURCESRESOURCE IN THE CONTEXT OF

PROJECTEDTECHNOLOGYAND ENVIRONMENTAL AND LOGISTICAL CONSTRAINTSCONSTRAINT

CHAPTER 50 THISTHI INCLUDESINCLUDE SPECIFICATIONOF MANPOWER REQUIREMENTSREQUIREMENT

BY INDIVIDUAL TASKSTASK AND FACILITIESFACILITIE

REVIEW OF THE PETROLEUMGEOLOGYOF NORTH ALEUTIAN SHELF TO FORMU

LATE RESERVOIR AND PRODUCTIONASSUMPTIONSASSUMPTIONNECESSARY FOR THE ECONOMIC

ANALYSISANALYSI APPENDIX

AN ECONOMIC ANALYSISANALYSI OF NORTH ALEUTIAN SHELF PETROLEUMRESOURCESRESOURCE IN

THE CONTEXT OF PROJECTEDTECHNOLOGYFACILITY AND EQUIPMENTCOSTSCOST

AND VARIOUSVARIOU ASSUMED RESERVOIR CHARACTERISTICSCHARACTERISTIC AND

SPECIFICATION OF THE MANPOWER FACILITY AND EQUIPMENTREQUIREMENTSREQUIREMENT

AND PROBABLEPRODUCTIONFOR HYPOTHETICALDEVELOPMENTCASE CORRESCORRE

PONDINGTO THE US GEOLOGICALSURVEYSTATISTICAL MEAN OIL AND GAS

RESOURCE ESTIMATE FOR THE BASIN

14



13 GAPSGAP AND

RESULTSRESULT OF THISTHI STUDY ARE PRELIMINARYAND SHOULD BE REVIEWED IN THE CON

TEXT OF THE CONSTRAINTSCONSTRAINT IMPOSED ON THE ANALYSISANALYSI BY SIGNIFICANT DATA GAPSGAP

THISTHI STUDY IS BASED UPON AVAILABLE DATA SUCH AS THE GEOPHYSICALRECORDSRECORD OF

THE US GEOLOGICALSURVEYAND THE RESULTSRESULT OF OCEANOGRAPHICSURVEYSSURVEY CONDUCTED

BY THE NATIONAL OCEANIC AND ATMOSPHERICADMINISTRATION NO PROPRIETARYDATA

WAS AVAILABLE TO THISTHI STUDY ALTHOUGHBOTH AGENCY AND INDUSTRY REVIEWSREVIEW OF

IMPORTANTTECHNICAL GEOLOGIC AND ECONOMIC ASSUMPTIONSASSUMPTION WERE MADE

THE PRINCIPAL DATA GAPSGAP INCLUDE

OCEANOGRAPHYSEA ICE WAVE AND CURRENT DATA REQUIREDFOR PLATFORM

DESIGNARE LIMITED

PETROLEUM GEOLOGY INSUFFICIENT GEOPHYSICALDATA WERE AVAILABLE TO

IDENTIFY ALL STRUCTURESSTRUCTURE ESTIMATE AREA OF STRUCTURAL CLOSURE AND

ESTIMATE THICKNESSTHICKNES OF RESERVOIR ROCK SECTIONSSECTION

FACILITY COST THE PETROLEUMFACILITY COST ESTIMATESESTIMATE FOR PLATFORMSPLATFORM

PIPELINESPIPELINE TERMINALSTERMINAL ETC ARE TENTATIVE NO PETROLEUMEXPLORATION

AND PRODUCTIONHAS YET TAKEN PLACE IN AREASAREA WITH SIMILAR CONDITIONSCONDITION

THAT MAY PROVIDEOPERATIONALAND COST EXPERIENCE

14 CONTENT AND

THISTHI REPORT IS WRITTEN AS COMPANIONREPORT TO GEORGEBASIN PETROLEUM

TECHNOLOGYASSESSMENT OCS LEASE SALE NO DAMESDAME MOORE AUGUST 1980

WHICH PRESENTSPRESENT THE RESULTSRESULT OF STUDY CONDUCTED FOR THE ADJACENT LEASE SALE

AS SUCH THE ANALYTICAL APPROACH BASIC DATA GATHERING AND ANALYSISANALYSI WERE

STRUCTURED TO ACCOMMODATE BOTH STUDIESSTUDIE MUCH OF THE BASELINE DATA AND

ANALYSISANALYSI IS THEREFORE APPLICABLE TO THISTHI STUDY RATHER THAN REITERATE

PERTINANTINFORMATION WE HAVE CROSSREFERENCEDRELEVANT SECTIONSSECTION IN THE ST

GEORGE REPORT AND FOCUSED UPON THE CONTRASTSCONTRAST BETWEEN THE TWO LEASE SALE

AREASAREA

15



THISTHI REPORT COMMENCESCOMMENCE WITH SUMMARY OF FINDINGSFINDING CHAPTER 20 THE RESULTSRESULT

OF THE PETROLEUMTECHNOLOGYASSESSMENT ARE PRESENTED IN CHAPTER 30

SITING CRITERIA AND SUITABLE SHORE SITESSITE FOR MAJOR PETROLEUMFACILITIESFACILITIE ARE

IDENTIFIED AND DESCRIBED IN CHAPTER 40 CHAPTER 50 DETAILSDETAIL THE MANPOWER

REQUIREMENTSREQUIREMENT BY TASK ACTIVITY AND FACILITIESFACILITIE FOR GENERALOCS PETROLEUM

DEVELOPMENTAND THE PARTICULARTECHNOLOGYDESCRIBED IN CHAPTER 30 THE

RESULTSRESULT OF THE ECONOMIC ANALYSISANALYSI BASED UPON THE RESOURCESRESOURCE ESTIMATED BY THE

US GEOLOGICALSURVEY ARE PRESENTEDIN CHAPTER60 CHAPTER70 CONCLUDESCONCLUDE

THE MAIN BODY OF THE REPORTWITH DESCRIPTIONOF HYPOTHETICALDEVELOPMENT

CASE

APPENDIX PRESENTSPRESENT DESCRIPTION OF THE NORTH ALEUTIAN SHELF PETROLEUM

GEOLOGYAND THE METHODSMETHOD AND ASSUMPTIONSASSUMPTION OF THE TECHNOLOGYASSESSMENT

APPENDIX GIVESGIVE THE PETROLEUMDEVELOPMENTCOSTSCOST AND SCHEDULINGASSUMPTIONSASSUMPTION

UPON WHICH THE ECONOMIC ANALYSISANALYSI IS BASED

16



20 SUMMARY OF FINDINGSFINDING

21 GEOLOGYAND RESOURCE

THE US GEOLOGICALSURVEY CONDITIONAL ESTIMATESESTIMATE OF UNDISCOVERED OIL AND GAS

RESOURCESRESOURCE OF THE NORTH ALEUTIAN SHELF LEASE SALE THAT FORM THE BASISBASI OF THISTHI

STUDY ARE MARLOWET AL 1980

STATISTICAL

UH UH

OIL BILLIONSBILLION OF BARRELSBARREL 23 07

GAS TRILLIONSTRILLION OF CUBIC FEET 01 58 15

THE NORTH ALEUTIAN SHELF IS TERM APPLIED TO THE SOUTHERN HALF OF BRISTOL

BAY LOCATED ON THE NORTH SIDE OF THE ALASKA PENINSULA THE LEASE SALE AREA

COVERSCOVER THE SOUTHERN HALF OF THE BRISTOL BAY SEDIMENTARY BASIN THE OFFSHORE

EXTENSION OF THE BLACK HILLSHILL UPLIFT AND THE OFFSHORE AMAK SEDIMENTARYBASIN

PORTIONOF THE BRISTOL BAY BASIN AND BLACK HILLSHILL UPLIFT ARE EXPRESSEDON

THE ALASKA PENINSULA BUT THE MAJOR PARTSPART OF THESE TECTONIC UNITSUNIT ARE LOCATED

BENEATH THE WATERSWATER OF BRISTOL BAY THE AMAK BASIN LIESLIE ALMOST ENTIRELY

OFFSHORE

THE BRISTOL BAY BASIN IS NORTHWEST TRENDING ELONGATESEDIMENTARYBASIN THAT

PARALLELSPARALLEL THE LONG AXISAXI OF THE ALASKA PENINSULA AND IS LOCATED ON THE NORTH

SIDE OF THE PENINSULA THE BASIN EXTENDSEXTEND NORTHEAST FROM BLACK HILLSHILL FOR

595 KILOMETERSKILOMETER 370 MILESMILE TO ABOUT THE WEST EDGE OF ILIAMNA LAKE

AN EXTREMELY THICK SECTION MORE THAN 15240 METERSMETER OR 50000 FEET OF

MESOZOIC AND TERTIARY SEDIMENTSSEDIMENT IS EXPOSEDON THE ALASKA PENINSULA AND

PROVIDESPROVIDE IMPORTANTSTRATIGRAPHICINFORMATION ON THE PROSPECTSPROSPECTOF THAT PORTION

OF THE BASIN THAT LIESLIE BENEATH BRISTOL BAY

BASED UPON ANALYSISANALYSI OF LIMITED GEOPHYSICALDATA REVIEW OF ONSHORE WELL DATA

FROM THE ALASKA PENINSULA OTHER PUBLISHEDDATA AND QUALIFIED ANALOGIESANALOGIE WITH



OTHER PACIFIC MARGIN TERTIARY BASINSBASIN SET OF RESERVOIR AND PRODUCTION

ASSUMPTIONSASSUMPTION WAS FORMULATED FOR THE ECONOMIC ANALYSISANALYSI THESE ASSUMPTIONSASSUMPTION
ALSO PROVIDETHE BASISBASI FOR SPECIFICATION OF HYPOTEHTICALDEVELOPMENTCASE

CORRESPONDINGTO THE US GEOLOGICAL SURVEY STATISTICAL MEAN RESOURCE

ESTIMATE THE ASSUMPTIONSASSUMPTION ARE

RESERVOIR DEPTHSDEPTH 914 METERSMETER 3000 FEET 1527 METERSMETER 5000

FEET 3048 METERSMETER 10000 FEET

RECOVERABLE RESERVESRESERVE PER ACRE 30000 90000 BARRELSBARREL ASSUMING
SECONDARYRECOVERY

WELL SPACING VARIABLE ACCORDINGTO NUMBERSNUMBER OF WELLSWELL AND OTHER

FACTORSFACTOR BUT CONSISTENT WITH RANGESRANGE IN PRODUCINGFIELDSFIELD

INITIAL WELL PRODUCTIVITY OIL 2000 3000 AND 5000 BARRELSBARREL

PER

INITIAL WELL PRODUCTIVITY GAS 10 AND 15 MILLION CUBIC FEET PER

1S

GAS RESOURCE ALLOCATION BETWEEN ASSOCIATED AND NONASSOCIATED

30 PERCENTAND 70 PERCENT RESPECTIVELY

GASOIL RATION GOR 1000 STANDARD CUBIC FEET PER BARREL

PEAK PRODUCTION OIL ABOUT 10 PERCENT OF RESERVESRESERVE PER YEAR

45 PERCENT OF TOTAL RESERVESRESERVE CAPTURED BEFORE DECLINE BEGINSBEGIN

EXPONENTIAL DECLINE AT ABOUT 10 PERCENTPER YEARI

PEAK PRODUCTION NONASSOCIATED GAS ABOUT 75 PERCENT OF TOTAL

RESERVESRESERVE CAPTUREDBEFORE DECLINE BEGINSBEGIN

REVIEWERSREVIEWER OF THE DRAFT REPORT BELIEVED THAT THE INITIAL PRODUCTIVITY
AND DECLINE RATESRATE MAY BE OPTIMISTIC HOWEVER THESE PARAMETERSPARAMETER HAVE ALSO
BEEN SELECTED TO TEST THE ECONOMIC AND TECHNICAL IMPACTSIMPACT OF GEOLOGIC
DIVERSITY
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NO ASSUMPTION WAS MADE ON THE PHYSICAL PROPERTIESPROPERTIE OF THE OIL THE RANGE OF

PRICESPRICE USED IN THE ANALYSISANALYSI IS PARTLY FUNCTION OF THE POTENTIALRANGE IN

CRUDE QUALITIESQUALITIE THISTHI STUDY ALSO CONSIDERSCONSIDER THE EFFECT OF CRUDE QUALITIESQUALITIE IN

THE MARKET ANALYSISANALYSI OF NORTH ALEUTIAN SHELF OIL PRODUCTION

22
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THE OCEANOGRAPHICCHARACTERISTICSCHARACTERISTIC OF THE NORTH ALEUTIAN SHELF LEASE SALE AREA

ARE QUITE SIMILAR TO THOSE OF THE ST GEORGEBASIN LEASE SALE AREA LYING TO

THE NORTHWEST ONE OF THE PRIMARYDIFFERENCESDIFFERENCE IS THE SOMEWHAT SHALLOWER

OVERALL DEPTH EXHIBITED IN THE NORTH ALEUTIAN SHELF AREA WITH DEPTHSDEPTH RANGING

FROM 50 120 METERSMETER 164 394 FEET THE MINIMUM DEPTHIN THE ST GEORGE

BASIN IS 100 METERSMETER 328 FEET

IN ADDITION THE NORTH ALEUTIAN SHELF IS ENTIRELYWITHIN BRISTOL BAY WITH THE

ALASKA PENINSULA AND THE ALEUTIANSALEUTIAN TO THE IMMEDIATE SOUTH CONSEQUENTLY IT

IS MORE SHELTERED THAN THE ST GEORGEBASIN SALE AREA WITH RESPECT TO THE

LONGFETCHESFETCHE REQUIREDTO GENERATELARGEWAVESWAVE THE OCCURRENCE OF VERY LARGE

WAVESWAVE SHOULD BE RELATIVELY RARE AND THE SHALLOW DEPTHSDEPTH LIMITED FETCH AND

VARIABLE WIND CLIMATE WILL TEND TO PRODUCE VERY CHOPPY SHORTPERIODSEA

AS OPPOSEDTO MORE REGULAR LONGERPERIODSWELL THISTHI MAY PRESENT MORE

OF AN OPERATIONALPROBLEMTHAN MAJOR DESIGNCONSTRAINT

THE CIRCULATION IN BRISTOL BAY CONSISTSCONSIST PRIMARILY OF COUNTERCLOCKWISE

GYRE GENERATEDBY WIND LOCALIZED THERMOHALINE EFFECTSEFFECT AND IN PART BY THE

CORIOLISCORIOLI FORCE THE TIDAL AMPLITUDESAMPLITUDE AROUND THE PERIMETEROF THE BAY RANGE

FROM METERSMETER 23 FEET WITH THE HIGHERTIDESTIDE TENDING TO OCCUR AT THE

HEAD OF EMBA AND ESTUARIESESTUARIE

SEA ICE MAY BE ENCOUNTERED THROUGHOUTTHE LEASE SALE AREA THISTHI ICE SHOULD

ONLY OCCUR IN ISOLATED FLOESFLOE BUT EVEN FLOESFLOE OF FIRSTYEAR ICE DRIVEN

BY THE LOCAL WIND CLIMATE WILL PRESENT MAJOR DESIGN CONSIDERATION

23
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THE GENERALMARINE GEOLOGY AND SPECIFICALLY THE PETROLEUMGEOLOGYOF THE

NORTH ALEUTIAN BASIN PROVINCE HAS RECEIVED LITTLE ATTENTION IN AVAILABLE

LITERATURE TWO SEDIMENTFILLED BASINSBASIN BELIEVED TO HAVE PRODUCTIONPOTENTIAL

LIE PARTLY WITHIN THE LEASE AREA THE AMAK AND THE BRISTOL BAY BASINSBASIN THE

BASINSBASIN ARE SEPARATED BY BASEMENT RIDGE EXTENDINGOFFSHORE FROM THE BLACK

HILLSHILL REGIONOF THE ALASKA PENINSULA

THE GEOLOGICALHAZARDSHAZARD PERTAININGTO PETROLEUMDEVELOPMENTAND PRODUCTIONARE

KNOWN ONLY BY ANALOGYTO OTHER AREASAREA ON THE BERING SHELF THE MOST LIKELY

HAZARDSHAZARD ARE EXPECTEDTO BE DERIVED FROM FAULTING PERHAPSPERHAP WITH SEAFLOOR

DISPLACEMENT FROM THE POSSIBLE EXISTENCE OF SHALLOW GAS POCKETSPOCKET IN THE

SEDIMENTARYSECTION FROM SEISMIC ACTIVITY ASSOCIATED WITH LOCAL FAULTING

AND FROM MAJOR FAULTING ALONGTHE SOUTHERN SIDE OF THE ALASKA PENINSULA AND

ALEUTIAN ARC

THE SEAFLOORSEDIMENTSSEDIMENT ARE PREDOMINANTLYSANDY AND THE SEAFLOOR ITSELF IS

EXTREMELYFLAT THE POTENTIAL FOR MASSMAS MOVEMENT OF BOTTOM SEDIMENTSSEDIMENT IS NOT

EXPECTEDTO BE SIGNIFICANT

THE POTENTIALFOR EARTHQUAKESEARTHQUAKEAND RESULTINGGROUNDMOTIONSMOTION IS VERY HIGH FOR

THE AREA AND MAY PRESENT THE LIMITING DESIGN CRITERION THE SEISMIC DESIGN

OF STRUCTURESSTRUCTURE SHOULD FOLLOW GUIDELINESGUIDELINE ESTABLISHED IN THE AMERICAN PETROLEUM

INSTITUTE RP 2A TENTH EDITION USING ZONE CRITERIA AND ASSUMINGAPI SOIL

TYPE

ACTIVE VOLCANOESVOLCANOE LIE IMMEDIATELYSOUTH OF THE LEASE AREA ALONGTHE ALASKA

PENINSULA AND MAY PRESENT LOCAL HAZARDSHAZARD TO ONSHORE OR NEARSHORE TREATMENT AND

TRANSSHIPMENTFACILITIESFACILITIE AND PIPELINESPIPELINE

23 PRODUCTION SYSTEMSSYSTEM AND FIELD DEVELOPMENTSTRATEGIESSTRATEGIE

FOR THE NORTH ALEUTIAN

AS WITH ST GEORGEBASIN EXPLORATORYDRILLING IN THE NORTH ALEUTIAN SHELF IS

WITHIN THE OPERATIONALCAPABILITIESCAPABILITIE OF SEMISUBMERSIBLESSEMISUBMERSIBLE DRILLSHIPSDRILLSHIP AND
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JACKUP RIGSRIG IN THE SHALLOWER PORTIONSPORTION THE PRINCIPAL TECHNICAL PROBLEMMAY

BE THE NEED TO DEVELOPYEARROUNDCAPABILITY IN AREASAREA WHERE SEA ICE IS

POSSIBILITYBETWEEN JANUARY AND APRIL FOLLOWINGTHE LEAD OF DOME PETROLEUM

IN THE CANADIAN BEAUFORT SEA WHERE REINFORCED DRILISHIPSDRILISHIP SUPPORTEDBY ICE

BREAKERSBREAKER DRILL WELL INTO THE FALL SIMILAR EQUIPMENTAND TECHNIQUESTECHNIQUE COULD

MAKE WINTER DRILLING FEASIBLE IN AREASAREA OF SIGNIFICANTLYLESSLES SEVERE ICE

CONDITIONSCONDITION DYNAMICALLYPOSITIONEDSEMI OR DRILISHIPSDRILISHIP POSSIBLY

SUPPORTEDBY ICE BREAKERSBREAKER MAY ALSO BE AN OPTION FOR WINTER DRILLING

OTHER PROBLEMSPROBLEM FACING EXPLORATORYDRILLING IN THISTHI AREA INCLUDE THE HIGH

FREQUENCY OF SUMMER FOGSFOG AND POTENTIALLYSEVERE STRUCTURAL ICING IN THE

WINTER THAT WOULD POSE HAZARDSHAZARD FOR BOTH THE RIGSRIG AND THEIR SUPPORTVESSELSVESSEL

THE PRINCIPAL DESIGN CRITERIA FOR PRODUCTIONPLATFORMSPLATFORM IN THISTHI AREA NOT

NECESSARILY IN ORDER OF IMPORTANCEARE

ICE LOADING

SEISMIC LOADINGMORE SENSITIVE FOR GRAVITYDESIGNSDESIGN

OTHER ENVIRONMENTALLOADINGINCLUDING WINDSWIND WAVESWAVE AND CURRENTSCURRENT

INSTALLATION AND FABRICATION CAPABILITIESCAPABILITIE

CONDUCTOR WELL SPACING

DIRECTIONAL DRILLING

SUPERSTRUCTUREICING

STORAGEREQUIRED FOR SUPPLIESSUPPLIE AND POSSIBLYOIL STORAGE

TOPSIDEFACILITIESFACILITIE

AMONGTHE MORE IMPORTANTOF THESE CRITERIA ARE SEISMIC LOADING ICE LOADING

WIND AND WAVESWAVE AND TOPSIDEREQUIREMENTSREQUIREMENT
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TO IDENTIFY APPROPRIATEDRILLING AND PRODUCTIONPLATFORMSPLATFORM FOR THE NORTH

ALEUTIAN SHELF WE HAVE SPECIFIED THREE REPRESENTATIVE WATER DEPTHSDEPTH

15 METERSMETER 50 FEET 46 METERSMETER 150 FEET AND 91 METERSMETER 300 FEET THE

PRODUCTION PLATFORMSPLATFORM FEASIBLE FOR THESE REPRESENTATIVE WATER DEPTHSDEPTH ARE

THISTHI COULD BE COOK INLET STRUCTURE AT LEAST FOR

THE TWO SHALLOWER WATER DEPTHSDEPTH 15 AND 46 METERSMETER THE DEEP WATER

STRUCTURE 91 METERSMETER PROBABLYWOULD BE SIMILAR TO ONE PROPOSEDFOR

THE ST GEORGEBASIN WHEREIN THE JACKET WOULD BE SUPPORTEDBY

EXTERNAL SKIRT PILESPILE TYPICAL STRUCTURE WOULD HAVE FOUR LEGSLEG

THE PLATFORMSPLATFORM FOR THE 15 AND 46METER SITESSITE WOULD HAVE INTERNAL

PILESPILE ALL WOULD HAVE CONDUCTORSCONDUCTOR INSIDE THE LEGSLEG UNTIL ADDITIONAL

ICE DATA ARE AVAILABLE THE NECESSARY CONSERVATIVE APPROACHREQUIRESREQUIRE

THAT PLATFORMSPLATFORM MUST BE DESIGNEDFOR ICE CONDITIONSCONDITION NO MATTER HOW

MINIMAL THE FORCESFORCE APPEAR EXTERNAL OR CONVENTIONALCONDUCTORSCONDUCTOR

WOULD NOT BE FEASIBLE

GRAVITY AS NOTED ABOVE DUE TO THE HIGH POSSI

BILITY OF SEISMIC ACTIVITY IN THISTHI AREA CONVENTIONALCONCRETE

GRAVITY STRUCTURESSTRUCTURE CANNOT BE RECOMENDED SOME OF THE PROBLEMSPROBLEM

BEING EXPERIENCEDON EXISTING CONCRETE GRAVITY PLATFORMSPLATFORM IN THE

NORTH SEA WHICH HAS LITTLE OR NO SEISMIC ACTIVITY COULD BE SERIOUSSERIOU

IN ZONE SEISMIC AREA THEREFORE UNTIL THE DESIGNBECOMESBECOME MORE

STATEOFTHEART WE QUESTIONTHE USE OF CONCRETE GRAVITYPLATFORMSPLATFORM

IN THE ZONE AREA WE BELIEVE HOWEVER THAT THE STEEL GRAVITY

PLATFORM MAY BE FEASIBLE DEPENDINGON BOTTOM CONDITIONSCONDITION THISTHI

PLATFORMPROBABLYWOULD BE SINGLE LEG OR MONOPODSTRUCTURE WITH

ALL CONDUCTORSCONDUCTOR INTERNAL IN THE NECK ALTHOUGHIT MAY HAVE MORE

THAN ONE LEG ALL CONDUCTORSCONDUCTOR WOULD BE INTERNAL

THESE PLATFORMDESIGNSDESIGN HAVE LIMITED NUMBER OF WELL SLOTSSLOT THAT CAN BE

ACCOMMODATEDSINCE THE CONDUCTORSCONDUCTOR ARE LOCATED WITHIN THE PLATFORMLEGSLEG THE

OPTIMUM NUMBER OF WELL SLOTSSLOT WOULD BE 32 48 DEPENDINGON THE SIZE OF THE

CONDUCTQRSCONDUCTQR AND DESIGN CRITERIA THE SHALLOW WATER COOK INLET STRUCTURE
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PROBABLYCOULD ACCOMMODATE32 SLOTSSLOT AT MOST DESIGNSDESIGN FOR DEEPER WATER

EG 91 METERSMETER PROBABLYCOULD ACCOMMODATE48 THE MAXIMUM OF 48 SLOTSSLOT IS

BASED UPON STATEOFTHEART DESIGNCAPABILITIESCAPABILITIE FOR THISTHI PLATFORM

OFFSHORE PIPELINESPIPELINE TO REACH ALASKA PENINSULA TERMINAL SITESSITE WILL BE LESSLES THAN

129 KILOMETERSKILOMETER 80 MILESMILE AND MORE TYPICALDISTANCESDISTANCE WILL BE ON THE ORDER OF

48 64 KILOMETERSKILOMETER 30 40 MILESMILE MAXIMUM OFFSHORE PIPELINE DISTANCESDISTANCE IN

THE BRISTOL BAY BASIN GENERALLYWILL INCREASE WESTWARD SINCE THE BASIN

TRENDSTREND OFFSHORE IN WESTERLYDIRECTION

MAXIMUM ONSHORE PIPELINE DISTANCESDISTANCE DEPENDINGOFL LANDFALL AND TERMINAL

LOCATIONSLOCATION WILL BE ABOUT 160 KILOMETERSKILOMETER 100 MILESMILE HOWEVER ASSUMING

FAVORABLE LANDFALL ON THE BRISTOL BAY COAST PIPELINE DISTANCESDISTANCE ACROSSACROS THE

PENINSULATO REACH PACIFIC OCEAN TERMINAL SITESSITE WOULD RANGE FROM AS LITTLE

AS 19 KILOMETERSKILOMETER 12 MILESMILE TO COLD BAY TO 105 KILOMETERSKILOMETER 65 MILESMILE TO

MITROFANI

AN ALTERNATIVE TO TRANSPORTINGOIL PRODUCTIONTO SHORE THROUGH PIPELINE IS

OFFSHORE LOADING OF CRUDE DIRECTLY TIED UP TO MOORINGOILTRANSFER BUOY

OUR REMARKSREMARK CONCERNING THE APPLICATION OF OFFSHORE LOADING SYSTEMSSYSTEM TO

ST GEORGEBASIN ARE EQUALLYAPPLICABLETO THE NORTH ALEUTIAN SHELF THE

POSSIBILITYOF ICE ENCOUNTER IN WINTER AND EXTENSIVE SUMMER FOGDETRACTSDETRACT FROM

THE FEASIBILITY OF THISTHI PRODUCTIONSYSTEM FURTHER SINCE PIPELINE DISTANCESDISTANCE

TO SUITABLE SHORE TERMINAL SITESSITE FROM DISCOVERIESDISCOVERIE IN THE NORTH ALEUTIAN SHELF

LEASE SALE AREA GENERALLYWILL BE SHORTER THAN THOSE IN ST GEORGEBASIN

THERE WILL BE LESSLES INCENTIVE OTHER FACTORSFACTOR BEING EQUAL TO SELECT AN

OFFSHORE LOADINGSYSTEM IN THE NORTH ALEUTIAN AREA

THE ROLE OF SUBSEA COMPLETIONSCOMPLETION IN NORTH ALEUTIAN SHELF PETROLEUMDEVELOPMENT

LIKE THAT INDICATED FOR ST GEORGE BASIN PROBABLYWILL BE RESTRICTED TO

SUBSEA SATELLITE WELLHEADSWELLHEAD CONNECTED TO MOTHER PLATFORMIN FIELDSFIELD WHERE

THE RESERVOIR IS SHALLOW COMPLEX OR WHEN LOW PRODUCTIONRATESRATE DO NOT

JUSTIFY ADDITIONAL PLATFORMSPLATFORM SEE DISCUSSION IN SECTION 336 OF THE

ST GEORGEREPORT THE RELATIVELYSHALLOWWATERSWATER 15 91 METERSMETER OF THE

NORTH ALEUTIAN SHELF LEASE SALE AREA DO NOT APPEAR TO WARRANT EXTENSIVE USE

OF SUBSEA COMPLETIONSCOMPLETIONOR COMPLETESUBSEA PRODUCTIONSYSTEMSSYSTEM
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BASED UPON THE RESULTSRESULT OF THE TECHNOLOGYASSESSMENT PRESENTEDIN THISTHI REPORT

THE BASIC PRODUCTIONSYSTEM SELECTED FOR EVALUATION IN THE ECONOMIC ANALYSISANALYSI

AS THE MOST LIKELY DEVELOPMENTSTRATEGY IN THE NORTH ALEUTIAN SHELF IS ONE OR

MORE STEEL PLATFORMSPLATFORM UPPER COOK INLET DESIGN OR STEEL JACKETUPPER COOK

INLET HYBRID DESIGN DEPENDINGUPON WATER DEPTH SHARING OIL ANDOR GAS

TRUNK PIPELINESPIPELINE TO TERMINAL LOCATED ON THE PACIFIC OCEAN COAST OF THE

ALASKA PENINSULA STEEL GRAVITY PLATFORMSPLATFORM THOUGHREGARDEDAS LESSLES LIKELY

OPTION WERE EVALUATED SINCE OFFSHORE PIPELINE DISTANCESDISTANCE CAN BE ANTICIPATED

TO BE GENERALLYLESSLES THAN 129 KILOMETERSKILOMETER 80 MILESMILE INTERMEDIATE PUMP OR

COMPRESSOR STATION PLATFORMSPLATFORM MAY NOT BE REQUIRED HOWEVER DEPENDINGUPON

THE PIPELINE LANDFALL AND LOCATION OF THE SELECTED TERMINAL SITE INTERMEDI

ATE PUMP OR COMPRESSOR STATIONSSTATION MAY BE REQUIREDONSHORE

UNCERTAINTYEXISTSEXIST REGARDINGTHE FEASIBILITY AND COST OF OFFSHORE LOADING

SYSTEMSSYSTEM IN NORTH ALEUTIAN SHELF BECAUSE THERE PROBABLY WILL BE LESSLES

INCENTIVE THAN IN ST GEORGE BASIN TO USE THESE SYSTEMSSYSTEM WE HAVE NOT

EVALUATED THEIR ECONOMICSECONOMIC THE READER IS REFERRED TO THE ECONOMIC ANALYSISANALYSI

IN CHAPTER60 OF THE FINAL ST GEORGEBASIN REPORT

BECAUSE OF THE SEA ICE CONDITIONSCONDITION IN NORTH ALEUTIAN SHELF FLOATINGSYSTEMSSYSTEM

WITH SUBSEA COMPLETIONSCOMPLETION SUCH AS THE TENSION LEG PLATFORM TLP OR CONVERTED

SEMISUBMERSIBLE EARLYPRODUCTIONSYSTEMSSYSTEM EG NORTH SEA ARGYLLFIELD MAY

NOT BE FEASIBLE NO ATTEMPT WAS MADE TO COST AND EVALUATE THE ECONOMICSECONOMIC OF

SUCH SYSTEMSSYSTEM

THE FOLLOWINGPRODUCTIONSYSTEMSSYSTEM WERE SELECTED FOR ECONOMIC SCREENING

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORM WITH SHARED OR UNSHARED PIPELINE

TO SHORE TERMINAL OIL PRODUCTION

SINGLE OR MULTIPLE STEEL GRAVITY PLATFORMSPLATFORM WITH SHARED OR UNSHARED

PIPELINE TO SHORE TERMINAL OIL PRODUCTION

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORMWITH SHARED OR UNSHARED PIPELINE

TO SHORE LNG PLANT NONASSOCIATED GAS PRODUCTION
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SINGLE OR MULTIPLE STEEL GRAVITY PLATFORMSPLATFORM WITH SHARED OR UNSHARED

PIPELINE TO LNG PLANT NONASSOCIATED GAS PRODUCTIONAND

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORMWITH SHARED OIL AND GAS PIPELINESPIPELINE

TO SHORE TERMINALSTERMINAL OIL AND ASSOCIATED GAS PRODUCTION

24

MANPOWER REQUIREMENTSREQUIREMENT FOR THE DEVELOPMENT AND OPERATION OF PETROLEUM

PRODUCTIONFACILITIESFACILITIE IN THE NORTH ALEUTIAN SHELF LIKE THE ST GEORGEBASIN

DEPEND UPON MANY FACTORSFACTOR THE REMOTENESSREMOTENES OF THE SITE WILL CAUSE CONTRACTORSCONTRACTOR

AND OPERATORSOPERATORTO ECONOMIZE ON FIELD MANPOWER AS MUCH AS POSSIBLE PARTICU

LARLY DURING CONSTRUCTION OF MAJOR FACILITIESFACILITIE ON THE OTHER HAND THE

REMOTENESSREMOTENES OF THE AREA WILL REQUIREGREATERONSITE LABOR THAN WOULD BE THE

CASE IN NEARSHORE LOCATIONSLOCATION CLOSER TO URBAN AREASAREA THISTHI IS PARTICULARLY

THE CASE IN THE OPERATIONPHASE DURING THE DEVELOPMENTPHASE THE MOST

IMPORTANTFACTORSFACTOR INFLUENCING MANPOWER REQUIREMENTSREQUIREMENT ARE SITE CONDITIONSCONDITION

SUBSEA GEOLOGYAND ENVIRONMENT DURING THE OPERATION PHASE THE MOST

IMPORTANTFACTORSFACTOR ARE THE COMPLEXITYOF PLATFORMTREATMENT THE EXTENT OF

SECONDARYRECOVERY MAINTENANCE REQUIREMENTSREQUIREMENT AND THE NECESSITY FOR WELL

SERVICINGAND WORKOVER FUNCTION OF RESERVOIR CHARACTERISTICSCHARACTERISTIC

25 OF OFFSHORE OIL DEVELOPMENTIN THE NORTH ALEUTIAN

251 OIL

IF OFFSHORE OIL RESOURCESRESOURCE ARE PRESENT IN THE NORTH ALEUTIAN THEY WILL

ALMOST CERTAINLY BE ECONOMIC TO DEVELOP THE ECONOMICSECONOMIC OF NORTH ALEUTIAN

OIL APPEARSAPPEAR EVEN MORE FAVORABLE THAN THAT OF THE ST GEORGEBASIN USING

VERY SIMILAR SET OF ECONOMIC ASSUMPTIONSASSUMPTION AFTERTAX RATESRATE OF RETURN ON

INVESTMENT FOR THE CASE MODELED RANGE FROM 169 32 PERCENT WELL ABOVE

ANY LIKELY HURDLE RATE THAT OIL COMPANIESCOMPANIE MIGHT USE IN DECIDINGWHETHER OR

NOT TO DEVELOP THESE RESOURCESRESOURCE COMPAREDWITH AN ASSUMED WELLHEAD VALUE OF

2750 PER BARREL NORTH ALEUTIAN OIL COSTSCOST BETWEEN 1958 2520 PER

BARREL TO PRODUCE
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THE HIGHEST COSTSCOST MODELED CORRESPONDTO SHALLOW TARGET 1045 METERSMETER OR

4248 FEET DEEP LOCATED 130 KILOMETERSKILOMETER 80 MILESMILE OFFSHORE WITH RESERVESRESERVE OF

100 MILLION BARRELSBARREL OF OIL ALTHOUGHFAIRLY SMALL SUCH FIELD WOULD

REQUIRE THREE PRODUCTIONPLATFORMSPLATFORM TO DEVELOP DUE TO THE LIMITED COVERAGE OF

EACH PLATFORMAT SUCH SHALLOW TARGET THE FACT THAT THISTHI UNFAVORABLE

COMBINATION OF CONDITIONSCONDITION SIZE REMOTENESSREMOTENES AND DEPTH IS NONETHELESSNONETHELES

ECONOMIC TO DEVELOPIS INDICATIVE OF THE OVERWHELMINGLYECONOMIC CONDITIONSCONDITION

PRESENT IN THE BASIN

NO MINIMUM ECONOMIC FIELD SIZE WAS IDENTIFIED IN THISTHI STUDY BUT FIELDSFIELD WITH

RESERVESRESERVE LESSLES THAN 50 MILLION BARRELSBARREL ARE STILL ECONOMIC UNDER BASE CASE

CONDITIONSCONDITION AS RESERVESRESERVE VARY FROM 100 250 MILLION BARRELSBARREL EQUIVALENT

AMORTIZED COSTSCOST EAC DECREASE WITH SIZE 500 MILLION BARREL FIELD IS

SLIGHTLY LESSLES ECONOMIC THAN THE 250 MILLION BARREL FIELD SINCE TWO PLATFORMSPLATFORM

ARE REQUIRED THUSTHU DELAYINGPEAK PRODUCTION BILLION BARREL FIELD HAS

ECONOMIESECONOMIE OF SCALE IN PIPELINE UTILIZATION THAT OVERCOME THE SCHEDULING

DELAYSDELAY AND YIELD THE LOWEST PRICE OIL CASE INVESTIGATED

PIPELINE LENGTHSLENGTH FROM 32 130 KILOMETERSKILOMETER 20 80 MILESMILE OFFSHORE AND

80 KILOMETERSKILOMETER 10 50 MILESMILE ONSHORE ARE ECONOMIC TO DEVELOP EVEN WITH

100 MILLION BARREL FIELD ASSUMINGTHE PIPELINE COSTSCOST ARE BORNE BETWEEN

TWO SIMILAR FIELDSFIELD EVEN WITH AN UNSHARED PIPELINE FIELD 130 KILOMETERSKILOMETER

OFFSHORE IS STRONGLYECONOMIC WITH AN AFTERTAX RATE OF RETURN ABOVE

20 PERCENT

LOW INITIAL PRODUCTIVITY DOESDOE DECREASE THE RATE OF RETURN HOWEVER EVEN

RESERVOIR WITH WELLSWELL YIELDING ONLY 1000 BARRELSBARREL PER DAY HAS RATE OF RETURN

ABOVE 20 PERCENT STEEL GRAVITY PLATFORMSPLATFORM ARE MORE COSTLYTHAN STEEL JACKET

PLATFORMSPLATFORM AND TAKE LONGERTO BRING INTO PRODUCTION THEY ARE NONETHELESSNONETHELES

ECONOMIC EVEN WITHOUT CONSIDERINGTHE STORAGECAPACITYTHAT GRAVITY PLATFORMSPLATFORM

OFFER WATER DEPTH HAS ONLY MINOR INFLUENCE ON RESERVOIR ECONOMICSECONOMIC

ALTHOUGHSHALLOWER DEPTHSDEPTH ARE PREDICTABLYSLIGHTLY MORE ECONOMIC TO DEVELOP
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252 GAS

NONASSOCIATED GAS RESERVESRESERVE IF PRESENT IN THE NORTH ALEUTIANSALEUTIAN MAY OR MAY

NOT BE ECONOMICALLYATTRACTIVE TO PRIVATE DEVELOPERSDEVELOPER THE LENGTHOF OFFSHORE

AND ONSHORE PIPE REQUIRED AND THE SIZE OF THE RESERVOIR WILL DETERMINE THE

ECONOMIC VIABILITY OF THE RESOURCESRESOURCE ASSUMING PRICE OF 222 DELIVERED TO

TH ARCTIC LNG CONVERSION PLANT THE CASESCASE MODELED INDICATE THAT THE AFTERTAX

RATE OF RETURN ON INVESTMENT WILL RANGE FROM 44 216 PERCENT

LENGTHOF PIPELINE IS CRITICAL DETERMINANT OF ECONOMIC VIABILITY ASSUMING

BASE CASE FIELD WITH TRILLION CUBIC FEET RESERVESRESERVE AND WELLSWELL YIELDING

15 MILLION CUBIC FEET PER DAY AND REQUIRING 160 KILOMETERSKILOMETER 80 MILESMILE OF

OFFSHORE PIPELINE AND 14 KILOMETERSKILOMETER 10 MILESMILE OF ONSHORE PIPELINE GAS CAN

BE PRODUCEDFOR 209 PER 1000 CUBIC FEET FOR AN AFTERTAX RATE OF RETURN

OF 1431 PERCENT THISTHI ASSUMESASSUME THE PIPELINE IS SHARED WITH SIMILAR FIELD

IF THE RESERVOIR IS ISOLATED FROM OTHER GAS FIELDSFIELD GAS COSTSCOST 217 PER 1000

CUBIC FEET AND YIELDSYIELD RATE OF RETURN OF 123 PERCENT JUST BARELYABOVE

12 PERCENTRATE OF RETURN INVESTMENT THRESHOLD NATURALLY SHORTER PIPELINESPIPELINE

OFFER MORE ECONOMICALLYFAVORABLE COSTSCOST AND RATESRATE OF RETURN SINCE ONSHORE

PIPE IS ONLYSLIGHTLYMORE EXPENSIVETHAN OFFSHORE PIPE THE IMPORTANTFACTOR

IS THE TOTAL PIPELINE DISTANCE FROM PLATFORMTO TERMINAL

ECONOMIESECONOMIE OF SCALE ARE VERY PRONOUNCEDIN GAS PRODUCTIONWITH LARGERESER

VOIRSVOIR TRILLION CUBIC FEET BEING DECIDEDLY ECONOMIC WHILE SMALL

RESERVOIRSRESERVOIR IE 500 MILLION CUBIC FEET RETURN TOO LITTLE REVENUE TO

JUSTIFY THE HIGH DEVELOPMENTCOSTSCOST ALTHOUGHTHE TRILLION CUBIC FOOT FIELD

PROVIDESPROVIDE SIX TIMESTIME MORE GAS IT REQUIRESREQUIRE ONLY ABOUT 214 TIMESTIME THE CAPITAL

INVESTMENT OF THE 500 MILLION CUBIC FOOT FIELD

THE INITIAL PRODUCTIVITYAFFECTSAFFECT COSTSCOST ONLY MODERATELY RESERVOIR WHOSE

WELLSWELL YIELD ONLY 10 MILLION CUBIC FEET PER DAY AS OPPOSEDTO 15 MILLION

CUBIC FEET RETURNSRETURN 123 PERCENT AS OPPOSEDTO 133 PERCENTON INVESTMENT

OTHER FACTORSFACTOR HELD CONSTANT GRAVITYPLATFORMSPLATFORMARE BOTH MORE COSTLYINITIALLY

AND TAKE LONGERTO BRING INTO FULL PRODUCTION AS RESULT THE RATE OF
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RETURN FOR SUCH PLATFORMSPLATFORM IS 25 PERCENTLOWER THAN THAT OF STEEL JACKET

PLATFORM INDICATING THAT GRAVITYPLATFORMSPLATFORM ARE NOT LIKELY TO BE USED IN THE

NORTH ALEUTIANSALEUTIAN

26

THE ONSHORE PETROLEUMFACILITIESFACILITIE THAT MAY BE REQUIREDBY NORTH ALEUTIAN

SHELF PETROLEUMDEVELOPMENTINCLUDE TEMPORARY EXPLORATIONSUPPORTBASESBASE

CONSTRUCTION SUPPORT BASESBASE PERMANENTOPERATIONSUPPORT BASESBASE CRUDE OIL

TERMINALSTERMINAL AND LNG PLANT POSSIBLE SUPPORT BASE SITESSITE ARE COLD BAY DUTCH

HARBOR PORT MOLLER AND PORT HEIDEN WHICH APPEAR TO BE THE ONLY COMMUNITIESCOMMUNITIE

CAPABLEOF ACTING AS BASESBASE WITHOUT MAJOR CAPITAL IMPROVEMENT

THE FOLLOWINGSITESSITE WERE IDENTIFIED AS POTENTIAL LOCATIONSLOCATION FOR CRUDE OIL

TERMINAL OR LNG PLANT FROM WEST TO EAST ON THE PACIFIC OCEAN COAST OF THE

ALASKA PENINSULA

MORZHOVIA BAY

COLD BAY

PAVLOF BAY

BALBOA BAY

STEPOVAKBAY

MITROFANIA BAY

KUIUKTA BAY

EACH OF THESE SITESSITE HAS SOME OCEANOGRAPHICOR GEOTECHNICALLIMITATIONSLIMITATION

EXCEPT FOR COLD BAY AND THE NORTHERN PORTIONOF PAVIOF BAY ALL THESE SITESSITE

LIE WITHIN THE ALASKA PENINSULA NATIONAL WILDLIFE RANGE PART OF THE RECENT

EMERGENCY LAND WITHDRAWALSWITHDRAWAL UNDER SECTION 04 OF THE FEDERAL LAND POLICY AND

MANAGEMENTACT OF 1976 THESE WITHDRAWALSWITHDRAWAL ARE TEMPORARYAND DUE TO EXPIRE IN

NOVEMBER 1981 HOWEVER THEIR STATUSSTATU AFTER THAT DATE REMAINSREMAIN UNKNOWN AND MAY

HAVE SIGNIFICANT RAMIFICATIONSRAMIFICATION FOR SITING OCS PETROLEUMFACILITIESFACILITIE INCLUDING

TERMINALSTERMINAL SUPPORTBASESBASE AND PIPELINESPIPELINE IN THE NORTH ALEUTIAN SHELF LEASE

SALE AREA IF THE WILDLIFE RANGE DESIGNATIONIS EXTENDED AFTER ITS CURRENT
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EXPIRATION DATE SOME OF THE SITESSITE CONSIDERED MAY BE LESSLES ACCEPTABLE

MORE DISTANT SITESSITE SUCH AS THOSE CONSIDERED FOR THE ADJACENTST GEORGE

BASIN LEASE SALE AREA MAY BECOME MORE VIABLE OPTIONSOPTION FOR THE NORTH ALEUTIAN

SHELF

DEPENDING UPON DISCOVERY LOCATION AND THE PIPELINE LANDFALL THE SITESSITE

TO THE EAST OF PAVIOF BAY WILL REQUIRE LONGEROVERLAND PIPELINESPIPELINE THROUGH

MORE RUGGEDTERRAIN THAN THOSE FROM PAVLOF BAY WESTWARD FOR EXAMPLE THE

MINIMUM OVERLAND DISTANCE TO COLD BAY FROM THE BRISTOL BAY COAST WOULD BE

ABOUT 19 KILOMETERSKILOMETER 12 MILESMILE WHILE THAT TO MITROFANIA WOULD BE ABOUT

105 KILOMETERSKILOMETER 65 MILESMILE

THE NORTHWEST COAST OF THE ALASKA PENINSULA DOESDOE NOT APPEAR TO OFFER ANY

PARTICULARLYATTRACTIVE SITE FOR SHORE TERMINAL WHILE USINGTHISTHI SHORE

LINE FOR TERMINAL SITE WOULD ELIMINATE AN OVERLAND PIPELINE THAT COULD BE

AS MUCH AS 97 KILOMETERSKILOMETER 60 MILESMILE LONG THERE ARE SEVERAL NEGATIVEASPECTSASPECT

THESE INCLUDE

EXTREME DISTANCESDISTANCE TO DEEP WATER

LACK OF NATURAL SHELTER

INCREASED POTENTIALFOR ICE ENCOUNTER

THESE DISADVANTAGESDISADVANTAGE COULD BE OVERCOME BY USING COMBINATION OF OFFSHORE

LOADING AS AT DRIFT RIVER WITH SHELTER PROVIDEDBY AN OFFSHORE BREAKWATER

IT IS POSSIBLE THAT THE ADDITIONAL COSTSCOST OF THESE FACILITIESFACILITIE WOULD BE

COMPARABLETO CONSTRUCTING64 80 KILOMETERSKILOMETER 40 50 MILESMILE OF PIPELINE

ACROSSACROS THE ALASKA PENINSULA BECAUSE OF THE SIMILAR NATURE OF MOST OF THE

COASTAL AREA ON THE BRISTOL BAY SIDE OF THE PENINSULA INDIVIDUAL SITESSITE HAVE

NOT BEEN IDENTIFIED
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30 RESULTSRESULT OF THE PETROLEUM TECHNOLOGY ASSESSMENT

31

AS DESCRIBED IN APPENDIX OF THE ST GEORGEBASIN REPORT DAMESDAME MOORE

L98OC THE TECHNOLOGYASSESSMENT HAS FOUR MAJOR ELEMENTSELEMENT

AN ASSESSMENT OF THE ENVIRONMENTAL FORCESFORCE AND OPERATINGCONDITIONSCONDITION

THAT WILL INFLUENCE THE DESIGN SELECTION AND LOCATION OF OFFSHORE

FACILITIESFACILITIE INCLUDING PLATFORMSPLATFORM AND PIPELINESPIPELINE AND THE OVERALL

FIELD DEVELOPMENTAND TRANSPORTATIONSTRATEGY

DESCRIPTION OF INDIVIDUAL FIELD DEVELOPMENTCOMPONENTSCOMPONENT IN

PARTICULAR PLATFORMSPLATFORM THEIR DESIGN PARAMETERSPARAMETER AND INSTALLATION

TECHNIQUESTECHNIQUE

IDENTIFICATION OF FIELD DEVELOPMENTSTRATEGIESSTRATEGIE THAT MAY BE ADOPTED

TO DEVELOPTHE OIL AND GAS RESOURCESRESOURCE OF THE NORTH ALEUTIAN SHELF

THE FIELD DEVELOPMENTSTRATEGY INVOLVESINVOLVE THE SUM OF THE VARIOUSVARIOU FIELD

DEVELOPMENTCOMPONENTSCOMPONENT PLATFORMSPLATFORM WELLSWELL PROCESSPROCES EQUIPMENT PIPE

LINESLINE TERMINALSTERMINAL ETC AND THE TRANSPORTATIONSYSTEMFOR EITHER OIL

OR GAS INCLUDED IN THISTHI EVALUATION ARE DISCUSSIONSDISCUSSION ON OFFSHORE

LOADING VERSUSVERSU PIPELINE TRANSPORT TECHNIQUESTECHNIQUE TO DEVELOPMARGINAL

FIELDSFIELD AND THE APPLICATIONOF SUBSEA SYSTEMSSYSTEM

IDENTIFICATION AND SELECTION OF FIELD DEVELOPMENTCOMPONENTSCOMPONENT AND

STRATEGIESSTRATEGIE TO BE EVALUATED IN THE ECONOMIC ANALYSISANALYSI

IN PREVIOUSPREVIOU STUDIESSTUDIE ON THE GULF OF ALASKA DAMESDAME MOORE 1979A

DETAILED DESCRIPTIONOF PETROLEUMTECHNOLOGYSUITABLE FOR DEEP WATER STORM

STRESSED ENVIRONMENTSENVIRONMENT WAS PRESENTED INCLUDED WITHIN THAT DESCRIPTIONWAS

EXTENSIVE DISCUSSION OF STEEL JACKET PLATFORMSPLATFORM AND GRAVITY STRUCTURESSTRUCTURE

INCLUDING DESIGN PARAMETERSPARAMETER FABRICATION AND INSTALLATION TECHNIQUESTECHNIQUE

FLOATING PRODUCTIONSYSTEMSSYSTEM OFFSHORE LOADING AND MANY DEVELOPMENTISSUESISSUE

PERTINENT TO THISTHI STUDY THE STATEOFTHEART IN ARCTIC AND SUBARCTIC
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PETROLEUMTECHNOLOGYWAS EXTENSIVELYDESCRIBED IN OUR NORTON SOUND REPORT

DAMESDAME MOORE 1980 THAT REPORT PRESENTED DESCRIPTIONSDESCRIPTION OF UPPER COOK

INLET PLATFORMSPLATFORM CONESCONE AND MONOCONESMONOCONE THAT ARE RELEVANT TO THISTHI STUDY

IN OUR ST GEORGEBASIN STUDY WE DREW UPON OUR NORTON SOUND AND LOWER

COOK INLET DATA TO IDENTIFY PRODUCTIONSYSTEMSSYSTEM AND FIELD DEVELOPMENTAND

TRANSPORTATIONSTRATEGIESSTRATEGIE THE NORTH ALEUTIAN SHELF LIESLIE IMMEDIATELY TO THE

EAST OF ST GEORGEBASIN CONSEQUENTLYSOME ENVIRONMENTAL SIMILARITIESSIMILARITIE

EXIST BETWEEN THE TWO AREASAREA THEREFORE SIGNIFICANT PORTION OF THE

TECHNICAL DISCUSSION CONTAINED IN THE ST REPORT IS RELEVANT TO THISTHI

STUDY AND IS INCORPORATEDBY REFERENCE RATHER THAN BY REITERATION OUR

APPROACH IN THISTHI REPORT IS TO FOCUSFOCU ON THE UNIQUE COMBINATION OF OCEANO

GRAPHIC METEOROLOGICGEOLOGIC AND GEOGRAPHICCONDITIONSCONDITION THAT CHARACTERIZE

THE NORTH ALEUTIAN SHELF WHILE AT THE SAME TIME DRAWINGCOMPARISONSCOMPARISONWITH THE

ADJACENT ST GEORGEBASIN AND OTHER OFFSHORE AREASAREA SUCH AS THE GULF OF

ALASKA

MOST IMPORTANT QUALIFICATION WITH RESPECT TO THISTHI STUDY IS THAT THE

PUBLICLY AVAILABLE DATA METEOROLOGYOCEANOGRAPHYMARINE GEOLOGYPETROLEUM

GEOLOGYUPON WHICH OUR ANALYSISANALYSI IS BASED VERY LIMITED IN PARTICULAR

DATA ON ICE CHARACTERISTICSCHARACTERISTIC AND MARINE SEDIMENTSSEDIMENT INFORMATIONESSENTIAL TO

ASSESSASSES THE FEASIBLITY OF VARIOUSVARIOU PLATFORMDESIGNSDESIGN OR CONCEPTUALIZEON NEW

DESIGNSDESIGN IS SPARSE THEREFORE OUR APPROACH WITH RESPECT TO PLATFORM

DESIGNAND OPERATIONALCONSTRAINTSCONSTRAINT IS CONSERVATIVE

THISTHI CHAPTER COMMENCESCOMMENCE WITH AN EVALUATION OF ENVIRONMENTAL CONSTRAINTSCONSTRAINT

OCEANOGRAPHYAND GEOLOGYAND IS FOLLOWED BY DESCRIPTION OF VARIOUSVARIOU

FIELD DEVELOPMENTCOMPONENTSCOMPONENT THE CHAPTER CONCLUDESCONCLUDE WITH DISCUSSION OF

FIELD DEVELOPMENTSTRATEGIESSTRATEGIE APPLICABLE TO THE NORTH ALEUTIAN SHELF THAT

WARRANT ECONOMIC EVALUATION
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32 CONSTRAINTSCONSTRAINT TO PETROLEUM

321

3211

THE NORTH ALEUTIAN SHELF LEASE SALE AREA IS SITUATED ON THE SOUTHERN EDGE OF

BRISTOL BAY BORDERED ON THE SOUTH BY THE TIP OF THE ALASKA PENINSULA AND

UNIMAK ISLAND ITS NORTHERN EDGE LIESLIE AT ABOUT 56 30 THE OCEANOGRAPHIC

CHARACTERISTICSCHARACTERISTIC IN THISTHI TRIANGULARREGION ARE SOMEWHAT SIMILAR TO THOSE OF

THE ST GEORGEBASIN LEASE SALE AREA LYING JUST TO THE NORTHWEST HOWEVER

THE WAVE CLIMATE IS SOMEWHAT MILDER DUE PRIMARILY TO THE SHELTERINGEFFECT

OF BRISTOL BASIN AND THE PROXIMITYOF LAND TO THE SOUTH

3212

THE ENTIRE SALE AREA IS LOCATED ON THE EDGE OF THE BERING SHELF THISTHI LARGE

BATHYMETRIC FEATURE IS DEFINED BY LINE RUNNINGFROM THE WESTERN EDGE OF

UNIMAK ISLAND OUT TO THE PRIBILOF GROUP IT IS REPORTEDTO BE ONE OF THE

LARGEST FLAT BATHYMETRICAREASAREA ALTHOUGHJUST NORTH OF THE ALASKA PENINSULA

AND UNIMAK ISLAND THE GRADIENTSGRADIENT MAY REACH 15 MINUTESMINUTE THE MAXIMUM DEPTH IS

120 METERSMETER 394 FEET AND THE MINIMUM DEPTH OUTSIDE THE 3MILE LIMIT IS

ABOUT 15 METERSMETER 50 FEET OVER 50 PERCENTOF THE AREA LIESLIE IN WATER DEPTHSDEPTH

BETWEEN 55 AND 91 METERSMETER 180 AND 300 FEET SOUTHWEST OF THE SALE AREA THE

BERING SHELF GIVESGIVE WAY TO THE CONTINENTAL SLOPE WHERE THE DEPTHSDEPTH REACH

SEVERAL HUNDRED METERSMETER

3213 AND

THE PRIMARYDRIVING FORCESFORCE FOR CIRCULATION IN THE NORTH ALEUTIAN LEASE SALE

AREA ARE THE TIDAL CHARACTERISTICSCHARACTERISTIC AND WIND REGIME OF THE REGION THE ALASKA

CURRENT FLOWSFLOW SOUTHEASTERLY GENERALLY PARALLELINGTHE SOUTHERN EDGE OF THE

ALASKA PENINSULA AND THE ALEUTIAN ISLANDSISLAND FIGURESFIGURE 31 AND 32 PACIFIC

OCEAN WATER IS DRIVEN THROUGHTHE STRAITSSTRAIT OR PASSESPASSE BETWEEN THE ALEUTIAN

ISLANDSISLAND TWO OF THESE PASSESPASSE DIRECTLY INFLUENCE THE LEASE SALE AREA THESE
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SURFACE CURRENTSCURRENT CURRENTSCURRENT AT

BY THE DYNAMIC METHOD ARSENEV1963
WITHIN THE DEEPWATER BASINSBASIN

SUMMERSURFACECIRCULATIONIN BRISTOLBAY

SOURCE 1969

FIGURE

DEPTH OF 1000 DETERMINED

NOTE CYCLONIC GYRAL SYSTEMSSYSTEM
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ARE URTIMAK PASSPAS ON THE WESTERN EDGEOF UNIMAK ISLAND AND ISANOTSKI STRAIT

WHICH SEPARATESSEPARATE UNIMAK ISLAND FROM THE ALASKA PENINSULA

ISANOTSKI STRAIT IS QUITE SHALLOW AND NARROW ITS MANY SHOALSSHOAL HINDER FLOW

THE FLOOD TIDE SETSSET ALMOST DUE NORTH AND MAY REACH SPEEDSSPEED OF ALMOST KNOTSKNOT

THE EBB TIDE SETSSET DUE SOUTH AND REACHESREACHE SPEEDSSPEED OF KNOTSKNOT US COAST PILOT

1979 DUE TO THE SHALLOW NATURE OF THISTHI PASSPAS THESE TIDAL CURRENTSCURRENT MAY POSE

SCOUR PROBLEMTO SUBMERGEDPIPELINE TO MORZHOVOI BAY POSSIBLE PORT

TE

UNIMAK PASSPAS ON THE OTHER HAND IS DEEPER AND WIDER AND PROVIDESPROVIDE THE FIRST

BREAK IN THE ALEUTIANSALEUTIAN FOR THE LARGESCALE INTRODUCTION OF FLOW FROM THE

PACIFIC BOTH FLOOD AND EBB TIDAL CURRENTSCURRENT MAY REACH VELOCITIESVELOCITIE AROUND

KNOTSKNOT IN THISTHI PASSPAS AEIDC 1974

THE TIDESTIDE COMBINED WITH THE PRESSURE OF THE ALASKA CURRENT PRODUCE NET

INFLUX OF WATER INTO THE BERING SEA AND BRISTOL BAY THISTHI INFLOW IS TURNED

EASTWARD BY THE PREVAILING WIND PATTERNSPATTERN ESTUARINE THERMOHALINE EFFECTSEFFECT

AND SOMEWHAT BY THE CORIOLISCORIOLI EFFECT THE DRIVING FORCESFORCE TEND TO SET UP

COUNTERCLOCKWISE GYRE DURINGTHE ICEFREE MONTHSMONTH OF APRIL THROUGHNOVEMBER

AEIDC 1974 THE PRIMARY AXISAXI OF THISTHI GYRE ROUGHLYPARALLELSPARALLEL THE ALASKA

PENINSULA FOLLOWING SMALL TROUGHAPPROXIMATELY50 KM 31 MILESMILE OFFSHORE

INSHORE OF THISTHI AREA THE FLOW IS DOMINATED BY LOCAL INFLUENCESINFLUENCE ESPECIALLY

DURINGTHE RUNOFF SEASON AEIDC 1974

3214

THE NORTH ALEUTIAN SHELF IS SOMEWHAT SHELTERED EXCEPT FROM THE WEST AND

NORTHWEST FROM THE LARGEFETCHESFETCHE REQUIREDTO GENERATELARGEWAVESWAVE UNIMAK

ISLAND AND THE ALASKA PENINSULA TO THE IMMEDIATE SOUTH PROTECT THE SITE FROM

ANY LONGPERIODSWELL PROPAGATINGNORTHWARD FROM THE PACIFIC AS DO THE OTHER

ALEUTIAN ISLANDSISLAND TO THE SOUTHWEST THE ALASKA MAINLAND TO THE NORTH AND

NORTHEAST ALSO LIMIT THE FETCH
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DUE TO THESE LIMITING FACTORSFACTOR THE SUMMER WAVE CLIMATE IS CHARACTERIZED BY

WAVESWAVE 75 PERCENTOF WHICH HAVE PERIODSPERIOD OF SECONDSSECOND OR LESSLES AND SIMILAR TO

THE ST GEORGEBASIN AREA 90 95 PERCENTOF THE WAVESWAVE WILL HAVE HEIGHTSHEIGHT

LESSLES THAN 25 METERSMETER FEET BROWER 1977

THREE MAJOR FACTORSFACTOR GOVERN THE WAVE CLIMATE IN BRISTOL BAY THESE ARE

THE BRIEF BUT SEVERE STORMSSTORM RELATIVELY LIMITED FETCH AND THE

SHALLOW DEPTHOF BRISTOL BAY THE WIND CLIMATE IN BRISTOL BAY IS EXTREMELY

VARIABLE RESULTING IN THE DEVELOPMENTOF MANY SHORTPERIOD CHOPPY WAVESWAVE

SYNOPTICWAVE DATA FOR BRISTOL BAY INDICATE LARGE PERCENTAGEOF THE WAVESWAVE

IN SUMMER WILL BE FROM THE SOUTH AND SOUTHWEST DUE TO THE PROXIMITYOF THE

SALE AREA TO THE ALASKA PENINSULA AND UNIMAK ISLAND THISTHI DISTRIBUTION WILL

BE TEMPEREDSOMEWHAT RESULTINGIN HIGHERDISTRIBUTION OF WAVESWAVE OUT OF THE

WEST

THE WINTER WAVE CLIMATE IS AS ONE WOULD EXPECT MORE SEVERE THAN THE

SUMMER CLIMATE THE WAVE PERIODSPERIOD TEND TO BE LONGER AND THERE IS LARGER

PERCENTAGEOF HIGHER WAVESWAVE EVEN THOUGH THE LIMITED FETCH TO THE NORTH IS

DECREASED BY ENCROACHINGPACK ICE

THE EXTREME WAVE CONDITIONSCONDITION HAVE BEEN CALCULATED FOR THE BRISTOL BAY AREA

BROWER1977 BASED ON LIMITED WATER DEPTHSDEPTH IN THE LEASE AREA WE BELIEVE

THAT THE REPORTED VALUESVALUE SHOWN BELOW ARE TOO CONSERVATIVE LESSLES CON

SERVATIVE WAVE HEIGHTSHEIGHT ARE SHOWN ON TABLE 31

RETURN PERIOD

YE SIGNIFICANT WAVE HEIGHT

130
10 150
25 175
50 200

100 225

SOURCE BROWER 1977
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3215 ICE

THE NORTH ALEUTIAN SHELF LIESLIE AT THE SOUTHERN LIMIT OF BERING SEA SEASONAL

SEA ICE INFORMATION ON SEA ICE CHARACTERISTICSCHARACTERISTIC FOR THE NORTH ALEUTIAN SHELF

CAN BE FOUND IN POTOCSKY1975 ICE CAN BE EXPECTEDTO GROW TO FIRST YEAR

THICKNESSTHICKNES OF ABOUT 18 INCHESINCHE THE AREA IS FREE OF MULTIYEARICE THE FIRST

YEAR ICE IS LIKELY TO CONSIST PRIMARILY OF FLOESFLOE WITH ONLY LIMITED RIDGING

AND RAFTING LANDFAST ICE WILL BE ENCOUNTERED IN SHELTERED AREASAREA

DATA ON ICE COVERAGE IS LIMITED AND THE DATA BASE IS INSUFFICIENT TO

MAKE FIRM DISTINCTIONSDISTINCTION BETWEEN SPECIFIC LOCATIONSLOCATION IN THE LEASE SALE AREA

HOWEVER ICE IS LIKELY TO BE ENCOUNTERED FROM THE SOUTHWEST TO THE NORTHEAST

END OF THE AREA 30YEAR RECORD OF ICE DATA INCLUDING SATELLITE AND

SHIPBOARDOBSERVATIONSOBSERVATION INDICATESINDICATE THE SOUTHERNMOST LIMIT FOR PACK ICE OF

CONCENTRATION GREATER THAN 10 PERCENTOF THE SURFACE AREA IS ALONG LINE

ABOUT 35 MILESMILE SOUTH OF ST GEORGE ISLAND EXTENDING SOUTHEASTWARD TO

PORT MOLLER ON THE ALASKA PENINSULA

THE PACK EDGE IS NOT WELL DEFINED AND THERE IS FINITE RISK THAT INDI

VIDUAL LARGE WILL MIGRATE SOME DISTANCE FROM THE NOMINAL PACK EDGE

TWO OPPOSINGFORCESFORCE WILL BE AT WORK ON THESE FLOESFLOE THE PREVAILING WIND

SYSTEMSSYSTEM IN THE WINTER ARE FROM THE NORTH AND NORTHEAST AND TEND TO FORCE THE

PACK ICE TO THE SOUTH TOWARD THE SITE ON THE OTHER HAND THE NET CURRENT

FLOW THROUGHTHE AREA TENDSTEND TOWARD THE EAST AND NORTHEAST THE COMBINATION

OF THESE FORCESFORCE MAY PRODUCE RATHER RANDOM DISTRIBUTION OF ISOLATED ICE

FLOESFLOE THROUGHOUTTHE STUDYAREA

THE PACK EDGE POSITION ALSO VARIESVARIE FROM YEAR TO YEAR IN SOME YEARSYEAR THE

LEASE SALE AREA CAN BE EXPECTEDTO REMAIN COMPLETELYICEFREE

IN SUMMARY THERE IS FINITE PROBABILITY OF ICE THROUGHOUTTHE LEASE SALE

AREA THE AVAILABLE DATA BASE IS INSUFFICIENT AT THISTHI TIME TO PERMIT AN

EVALUATION OF WHETHER THISTHI PROBABILITY FALLSFALL IN THE RANGE OF REASONABLE

DESIGN RISK UNTIL FURTHER INFORMATION IS AVAILABLE IT IS CONSIDERED

PRUDENTAND CONSERVATIVE TO DESIGN FOR ICE
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THE ICE IN THE AREA IS LIKELY TO BE RELATIVELY WEAK AND DESIGN LOADSLOAD OF 50

KIPSKIP PER FOOT ARE PROBABLEFOR VERTICALSIDED INDENTERSINDENTER CONVENTIONALJACKET

STRUCTURESSTRUCTURE WITH LOCAL REINFORCEMENT FOR ICE LOADSLOAD ARE CONSIDERED QUITE

FEASIBLE

3216

TSUNAMISTSUNAMI WILL NOT BE MAJOR DESIGNCONSIDERATION FOR OFFSHORE STRUCTURESSTRUCTURE BUT

MAY INFLUENCE THE SITING AND DESIGNOF SHOREBASED FACILITIESFACILITIE

ONLY TWO TSUNAMISTSUNAMI HAVE BEEN RECORDED IN BRISTOL BAY THESE OCCURRED AT PORT

HEIDEN ON THE ALASKA PENINSULA COAST THREE REASONSREASON MAY ACCOUNT FOR THE LACK

OF REPORTEDTSUNAMISTSUNAMI IN THE BAY

FIRST OF ALL THE MOST SEISMICALLY ACTIVE AREA IS SOUTH OF THE ALEUTIANSALEUTIAN AND

THE ALASKA PENINSULA WHICH MINIMIZE THE EFFECTSEFFECT OF WAVESWAVE ON THE BRISTOL BAY

COAST SECONDLY THE BAY IS RELATIVELY SHALLOW CONSEQUENTLY SUBSTANTIAL

AMOUNT OF ENERGY FROM TSUNAMI DISSIPATESDISSIPATE BEFORE ACTUALLYIMPACTING THE

SHORELINE FINALLY DUE TO THE SPARSE POPULATIONIN THE AREA OCCURRENCESOCCURRENCE

MAY HAVE HAPPENEDWITHOUT BEING REPORTED

3217 ICING AND

SUPERSTRUCTUREICING MAY AFFECT THE DESIGN OF STRUCTURESSTRUCTURE TO BE USED IN THE

LEASE SALE AREA AND FOG MAY AFFECT THE OPERATIONOF VESSELSVESSEL USED IN DRILLING

AND PRODUCTION

SUPERSTRUCTUREICING IS THE RESULT OF VERY COLD TEMPERATUREWAVESWAVE AND

WINDY WEATHER THE SPRAY FROM WAVESWAVE IS BLOWN ONTO THE VESSEL OR STRUCTURE

AND FREEZESFREEZE UPON CONTACT WITH METAL MODERATE ICING IS DEFINED BY THE

NATIONAL WEATHER SERVICE BROWER 1977 AS 14 26 INCHESINCHE PER HOUR

CONDITIONSCONDITION THAT COULD RESULT IN MODERATE ICING OCCUR BETWEEN 20 AND 35

PERCENTOF THE TIME FROM DECEMBER THROUGHAPRIL CONDITIONSCONDITION FOR HEAVY ICING

ACCUMULATIONSACCUMULATION UP TO 57 INCHESINCHE PER HOUR OCCUR PERCENTOF THE TIME

FROM JANUARYTHROUGHMARCH
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DURING THE SUMMER MONTHSMONTH FOG MAY PRESENT AN OPERATIONALPROBLEM FOG

OCCURSOCCUR 20 30 PERCENTOF THE TIME FROM MAY THROUGHAUGUSTAND CAN SEVERELY

RESTRICT VISIBILITY THE MONTHSMONTH OF OCTOBER THROUGHDECEMBER ARE THE LEAST

AFFECTED BY FOG WITH OCCURRENCESOCCURRENCE OF LESSLES THAN 10 PERCENT HOWEVER IN

JANUARY THE OCCURRENCESOCCURRENCE OF FOG BEGIN TO INCREASE UNTIL AUGUST BROWER

1977

3218 OF THE OCEANOGRAPHICCHARACTERISTICSCHARACTERISTIC OF

NORTH ALEUTIAN SHELF ST GEORGEBASIN UPPER

INLET AND NORTON

TABLE 31 PROVIDESPROVIDE COMPARATIVESUMMARY OF THE OCEANOGRAPHICCHARACTERISTICSCHARACTERISTIC

OF NORTH ALEUTIAN SHELF ST GEORGEBASIN UPPER COOK INLET AND NORTON SOUND

ALTHOUGHCOOK INLET AND NORTON SOUND HAVE SIMILAR DESIGNPARAMETERSPARAMETER BOTH ST

GEORGEBASIN AND NORTH ALEUTIAN SHELF HAVE SEVERAL UNIQUE CHARACTERISTICSCHARACTERISTIC

COOK INLET AND NORTON SOUND ARE GENERALLYSHALLOWER THAN THE ST GEORGEAND

NORTH ALEUTIAN SHELF AREASAREA WHICH HAVE AVERAGE DEPTHSDEPTH OF 122 METERSMETER 400

FEET AND 69 METERSMETER 225 FEET RESPECTIVELY

TIDAL RANGESRANGE ARE SIMILAR FOR ST GEORGE NORTH ALEUTIAN SHELF AND NORTON

SOUND AS DESIGN OR OPERATIONALCONSTRAINTSCONSTRAINT THE TIDESTIDE IN THESE AREASAREA ARE

LESSLES IMPORTANTWHEN COMPAREDTO COOK INLET WHICH EXHIBITSEXHIBIT LARGE TIDAL

FLUCTUATION AND ASSOCIATED CURRENTSCURRENT IN EXCESSEXCES OF KNOTSKNOT

MAJOR DIFFERENCE IS THE WAVE CLIMATESCLIMATE ASSOCIATED WITH THE FOUR AREASAREA

THE EXPOSEDST GEORGEBASIN AREA COMMONLYHAS WAVESWAVE METERSMETER 20 26

FEET AND HAS 5YEAR DESIGN WAVE OF 135 METERSMETER 44 FEET WHEREASWHEREA THE

DESIGN AND SIGNIFICANTWAVE HEIGHTSHEIGHT FOR NORTON SOUND AND COOK INLET ARE

61 AND 82 METERSMETER 20 AND 27 FEET RESPECTIVELY THE WAVE CLIMATE OF THE

NORTH ALEUTIAN SHELF IS SIMILAR TO ST GEORGEBASIN
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322 AND GEOLOGIC

3221 DATA SOURCESSOURCE AND REFERENCE

IN CONTRAST TO THE ADJACENT ST GEORGEBASIN FOR WHICH AN EXTENSIVE BODY OF

DATA AND LITERATURE CONCERNINGMARINE GEOLOGYAND POTENTIAL GEOHAZARDSGEOHAZARDHAS

BEEN DEVELOPED LITTLE INFORMATION IS AVAILABLE DESCRIBINGTHE NORTH ALEUTIAN

SHELF PROVINCE THE WESTERN MARGINOF THE AREA HAS BEEN INCLUDED IN US

GEOLOGICALSURVEYREPORTSREPORT THAT ARE CONCERNED MAINLY WITH THE ST GEORGEBASIN

PROVINCEMARLOW ET AL 1976 UER AND GARDNER 1977 GARDNER ET AL

1979 MARLOW ET AL 1979 THESE REPORTSREPORT DESCRIBE ONLY SMALL PART OF THE

NORTH ALEUTIAN SHELFSSHELF GENERALBOTTOM AND SUBBOTTOM GEOLOGY THE PHYSICAL

PROPERTIESPROPERTIE AND TO LESSER DEGREE THE GEOCHEMICALNATURE OF SURFICIAL

SEDIMENTSSEDIMENT HAVE BEEN DESCRIBED FOR BRISTOL BAY BY SHARMA 1972 AND SHARMA ET

AL 1972 HATTEN 1971 DESCRIBED THE GENERALPETROLEUMGEOLOGYAND

PETROLEUMPOTENTIALOF THE BRISTOL BAY BASIN BASED LARGELYON EXTRAPOLATIONSEXTRAPOLATION

OF ONSHORE TEST WELL DATA AND GEOLOGICMAPPING

3222

AS DEFINED FOR LEASINGPURPOSESPURPOSE THE NORTH ALEUTIAN SHELF LIESLIE BETWEEN 159

AND 165 LONGITUDEAND BETWEEN THE ALASKA PENINSULA AND 56 30 LATITUDE

TWO SEDIMENTFILLED STRUCTURAL BASINSBASIN LIE WITHIN THE AREA THE EASTERN HALF

OF THE AMAK BASIN LIESLIE IN THE SOUTHWESTERN PART OF THE AREA AND THE BRISTOL

BAY BASIN LIESLIE IN THE NORTH CENTRAL PORTIONOF THE LEASE AREA FIGURE 33

THE ISOPACHESISOPACHE SHOWN ON FIGURE 33 APPROXIMATETHE THICKNESSTHICKNES OF SEDIMENTARY

STRATA ABOVE ACOUSTIC BASEMENT AND ARE ASSUMED TO BE TERTIARY DEPOSITSDEPOSIT WITH

SOME POTENTIALFOR PRODUCINGPETROLEUM THE AMAK BASIN APPEARSAPPEAR TO HAVE MORE

THAN 4000 METERSMETER ABOUT 13000 FEET OF TERTIARY DEPOSITSDEPOSIT WITHIN SMALL

AREA NEAR THE EASTERN END OF THE BASIN THE BROADER BRISTOL BAY BASIN SHOWSSHOW

MORE THAN 2000 METERSMETER 6500 FEET OF EACH STRATA HATTEN 1971 SHOWSSHOW

BASIN WITH MORE THAN 4500 METERSMETER 15000 FEET OF TERTIARY STRATA ALONGTHE

SOUTHERN MARGIN OF BRISTOL BAY BETWEEN UGASHIK BAY AND PORT MOLLER THISTHI
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BASIN MAY REPRESENT THE DEEPEST PART OF THE BRISTOL BAY BASIN AS SHOWN BY

MARLOW ET AL 1979 SEPARATING THE AMAK AND BRISTOL BAY BASINSBASIN IS

BASEMENT HIGH THAT LIESLIE ON STRIKE WITH ANTICLINAL STRUCTURESSTRUCTURE OF THE BLACK

HILLSHILL ON THE ALASKA PENINSULA

THE EXTENT AND NATURE OF FAULTINGWITHIN THE NORTH ALEUTIAN SHELF PROVINCEIS

NOT WELL KNOWN BUT CAN BE INFERRED BY ANALOGYWITH THE ADJACENT ST GEORGE

BASIN WHERE FAULTSFAULT ARE NUMEROUSNUMEROU DEEPSEATED AND EXTEND NEAR OR TO THE

SEAFLOOR THE ENTIRE REGION IS HIGHLY ACTIVE AND UNDERGOINGDEFORMATION

GARDNERET AL 1979

3223

AS IS THE CASE FOR THE ADJACENTST GEORGEBASIN GEOLOGICALHAZARDSHAZARD TO

PETROLEUMDEVELOPMENTOF THE NORTH ALEUTIAN SHELF WILL MOST LIKELY DERIVE

FROM LOCAL SEDIMENT INSTABILITY FAULTING AND RELATED SEISMICITY AND

VOLCANISM

THE FLOOR OF BRISTOL BAY IS EXTREMELYFLAT WITH SLOPESSLOPE GENERALLYLESSLES

THAN ONE DEGREE THE SEDIMENTARY COVER WITHIN THE NORTH ALEUTIAN SHELF

AREA COMPRISESCOMPRISE COARSE SANDSSAND NEAR SHORE AND FINE SANDSSAND WITH INCREASING

DISTANCE FROM SHORE SHARMA ET AL 1972 THE POTENTIALFOR SLUMPSSLUMP OR

SLIDESSLIDE OF UNCONSOLIDATEDSEDIMENT APPEARSAPPEAR TO BE NIL ZONESZONE OF GASCHARGED

SEDIMENTSSEDIMENT HAVE BEEN FOUND IN OTHER AREASAREA OF THE BERING SHELF AND HAVE BEEN

INTERPRETEDTO EXIST IN THE ST GEORGEBASIN MARLOWET AL 1979 BECAUSE

ST GEORGEBASIN IS IMMEDIATELYADJACENT TO THE NORTH ALEUTIAN SHELF THE

POSSIBLE EXISTENCE OF SHALLOW GAS DEPOSITSDEPOSIT MUST BE CONSIDERED POTENTIAL

HAZARD TO PLATFORMAND PIPELINEEMPLACEMENT

AS NOTED EARLIER INFORMATION ABOUT THE LOCATION AND SEVERITY OF FAULTING

WITHIN THE NORTH ALEUTIAN SHELF IS PRACTICALLYNONEXISTENT BECAUSE THE

AREA IS CURRENTLYACTIVE AND BECAUSE OF EXTENSIVE FAULTING IN THE ST GEORGE

BASIN THE POTENTIAL FOR VIBRATORY GROUNDMOTION AND FAULT DISPLACEMENTIS

SIGNIFICANT
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THE NORTH ALEUTIAN SHELF AREA LIESLIE IMMEDIATELY NORTH AND ADJACENT TO THE

ALASKA PENINSULA AND THE ALEUTIAN ARC ZONE OF INTENSE SEISMICITY CAUSED

BY THE SUBDUCTION OF THE PACIFIC PLATE UNDER THE NORTH AMERICAN CRUSTAL

PLATE MAPSMAP OF PRE1964 EARTHQUAKEEPICENTERSEPICENTER EQ IN UER AND GARDNER

1977 SHOW WITHIN THE BOUNDARIESBOUNDARIE OF THE LEASE AREA TWO EVENTSEVENT OF MAGNITUDESMAGNITUDE

AND THE LOCATION ANDOR EXISTENCE OF THE LATTER EVENT IS QUESTIONABLE

MARLOW PERSONALCOMMUNICATION THE AREA ALSO LIESLIE NEAR SEISMIC

GAP IN THE ALASKA PENINSULAALEUTIAN ARC PAGE 1980 SEISMIC GAPSGAP ARE

ZONESZONE WHERE HISTORICAL SEISMIC ACTIVITY IS EITHER VERY MINOR OR NONEXISTENT

AND THEREFORE ARE PRESUMED TO BE MORE SUSCEPTIBLETO MAJOR ACTIVITY THAN

ADJACENT ZONESZONE WHERE STRAIN HAS BEEN RELEASED IN VIEW OF THESE FACTORSFACTOR THE

SEISMIC DESIGN OF STRUCTURESSTRUCTURE SHOULD FOLLOW GUIDELINESGUIDELINE ESTABLISHED IN THE

AMERICAN PETROLEUM INSTITUTE RP 2A TENTH EDITION USINGZONE CRITERIA AND

ASSUMINGAPI SOIL TYPE CL

ACTIVE VOLCANOESVOLCANOE LIE IMMEDIATELYSOUTH OF THE LEASE AREA ALONGTHE ALASKA

PENINSULA AND MAY PRESENT LOCAL HAZARDSHAZARD TO ONSHORE OR NEARSHORE TREATMENT

AND TRANSSHIPMENTFACILITIESFACILITIE AND PIPELINESPIPELINE

33 DEVELOPMENT

331

AS WITH ST GEORGEBASIN EXPLORATORYDRILLING IN THE NORTH ALEUTIAN SHELF IS

WITHIN THE OPERATIONAL CAPABILITIESCAPABILITIE OF SEMISUBMERSIBLESSEMISUBMERSIBLE DRILISHIPSDRILISHIP AND

JACKUP RIGSRIG IN THE SHALLOWER PORTIONSPORTION THE PRINCIPAL TECHNICAL PROBLEM

MAY BE THE NEED TO DEVELOPYEARROUNDCAPABILITY IN AREASAREA WHERE SEA ICE IS

POSSIBILITY BETWEEN JANUARYAND APRIL FOLLOWINGTHE LEAD OF DOME PETROLEUM

IN THE CANADIAN BEAUFORT SEA WHERE REINFORCED DRILISHIPSDRILISHIP SUPPORTEDBY ICE

BREAKERSBREAKER DRILL WELL INTO THE FALL SIMILAR EQUIPMENT AND TECHNIQUESTECHNIQUE COULD

REPRESENTSREPRESENT AN EFFECTIVE PEAK ACCELERATION OF 25G SOIL TYPE
IS DEFINED AS DEEP STRONG ALLUVIUM COMPETENT SAND SILTSSILT AND STIFF

CLAYSCLAY WITH THICKNESSESTHICKNESSE IN EXCESSEXCES OF ABOUT 61 METERSMETER 200 FEET AND OVER

LYING ROCKLIKE MATERIALSMATERIAL
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MAKE WINTER DRILLING FEASIBLE IN AREASAREA OF SIGNIFICANTLYLESSLES SEVERE ICE

CONDITIONSCONDITION DYNAMICALLYPOSITIONEDSEMISUBMERSIBLESSEMISUBMERSIBLE OR DRILLSHIPSDRILLSHIP POSSIBLY

SUPPORTEDBY ICE BREAKERSBREAKER MAY ALSO BE AN OPTIONFOR WINTER DRILLING

OTHER PROBLEMSPROBLEM FACING EXPLORATORYDRILLING IN THISTHI AREA INCLUDE THE HIGH

FREQUENCY OF SUMMER FOGSFOG AND POTENTIALLY SEVERE STRUCTURAL ICING IN THE

WINTER THAT WOULD POSE HAZARDSHAZARD FOR BOTH THE RIGSRIG AND THEIR SUPPORT VESSELSVESSEL

WITH THE EXCEPTIONOF THE LIMITED FACILITIESFACILITIE AT DUTCH HARBOR AND COLD BAY

THE SOUTHERN BERINGSEA LACKSLACK INPLACE SHORE FACILITIESFACILITIE CAPABLEOF SUPPORTING

MAJOR EXPLORATION PROGRAM DOCK STORAGE WAREHOUSING AND SUPPORT

FACILITIESFACILITIE WILL BE REQUIREDAT ONE OR MORE OF THE LOCATIONSLOCATION IDENTIFIED IN

CHAPTER 40 DEVELOPMENTOF THESE FACILITIESFACILITIE MAY COMPETEWITH REQUIREMENTSREQUIREMENT

OF RAPIDLY EXPANDING FISHING INDUSTRY

ANOTHER FACTOR THAT WILL INFLUENCE THE PACE AND COST OF EXPLORATIONOPERA

TIONSTION WILL BE THE DOMESTIC AND WORLDWIDE AVAILABILITY OF DRILLING RIGSRIG AND

SUPPORTEQUIPMENT SUPPLY VESSELSVESSEL ETC FOLLOWINGTHE LEASE SALE THE

NUMBER TIMING AND SUCCESSSUCCES OF THE US OCS LEASE SALESSALE SCHEDULED FOR THE

EARLY1980S1980 WILL BE IMPORTANTDETERMINANTSDETERMINANT

332

3321

THE DISCUSSION CONTAINED IN SECTION 3321 OF THE ST GEORGEBASIN REPORT

ALSO PROVIDESPROVIDE THE NECESSARY CONTEXT FOR CONSIDERATION OF PLATFORMDESIGN IN

THE NORTH ALEUTIAN SHELF

3322 FOR NORTH ALEUTIAN

THE PRINCIPALDESIGNCRITERIA FOR PLATFORMSPLATFORM IN THISTHI AREA NOT NECESSARILYIN

ORDER OF IMPORTANCEARE

ICE LOADING
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SEISMIC LOADINGMORE SENSITIVE FOR GRAVITYDESIGNSDESIGN

OTHER ENVIRONMENTAL LOADINGINCLUDING WINDSWIND WAVESWAVE AND CURRENTSCURRENT

INSTALLATION AND FABRICATION CAPABILITIESCAPABILITIE

CONDUCTOR WELL SPACING

DIRECTIONAL DRILLING

SUPERSTRUCTUREICING

STORAGEREQUIRED FOR SUPPLIESSUPPLIE AND POSSIBLYOIL STORAGE

TOPSIDEFACILITIESFACILITIE

AMONGTHE MORE IMPORTANTOF THESE CRITERIA ARE SEISMIC LOADING ICE LOADING

WIND AND WAVESWAVE AND TOPSIDEREQUIREMENTSREQUIREMENT

BASED ON THE AVAILABLE OCEANOGRAPHICAND GEOLOGICDATA FOR THE NORTH ALEUTIAN

SHELF THE AREA IS SIMILAR TO THE ST GEORGEBASIN ALTHOUGHTHE ICE FORCESFORCE

APPEAR TO BE LESSLES IN THE NORTH ALEUTIAN SHELF ICE MUST STILL BE CONSIDERED

IN PLATFORMDESIGN ENCLOSEDCONDUCTORSCONDUCTOR AND ZERO BRACING REQUIREDAT THE

WATERLINE SEISMIC LOADING WILL BE GREATERIN THE NORTH ALEUTIAN SHELF

AREA ZONE VERSUSVERSU ZONE THEREFORE GRAVITY STRUCTURESSTRUCTURE PARTICULARLY

CONCRETE CANNOT BE STRONGLYRECOMMENDED THE SHALLOW WATER DEPTHSDEPTH OF THE

NORTH ALEUTIAN SHELF COMPAREDTO ST GEORGE BASIN WILL SIMPLIFY PLATFORM

DESIGN AND INSTALLATION WHICH WILL RESULT IN LOWER COSTSCOST TO IDENTIFY

APPROPRIATEDRILLING AND PRODUCTIONPLATFORMSPLATFORM FOR THE NORTH ALEUTIAN SHELF

WE HAVE SPECIFIED THREE REPRESENTATIVEWATER DEPTHSDEPTH 15 METERSMETER 50 FEET

46 METERSMETER 150 FEET AND 91 METERSMETER 300 FEET THE PRODUCTIONPLATFORMSPLATFORM

FEASIBLE FOR THESE REPRESENTATIVEWATER DEPTHSDEPTH ARE

THISTHI COULD BE COOK INLET STRUCTURE AT LEAST FOR

THE TWO SHALLOWER WATER DEPTHSDEPTH 15 AND 46 METERSMETER THE DEEP WATER

STRUCTURE 91 METERSMETER PROBABLYWOULD BE SIMILAR TO ONE PROPOSEDFOR
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THE ST GEORGEBASIN WHEREIN THE JACKET WOULD BE SUPPORTEDBY

EXTERNAL SKIRT PILESPILE TYPICAL STRUCTURE WOULD HAVE FOUR LEGSLEG

THE PLATFORMSPLATFORM FOR THE 15 AND 46METER SITESSITE WOULD HAVE INTERNAL

PILESPILE ALL WOULD HAVE CONDUCTORSCONDUCTOR INSIDE THE LEGSLEG UNTIL ADDITIONAL

ICE DATA ARE AVAILABLE THE NECESSARY CONSERVATIVE APPROACHREQUIRESREQUIRE

THAT PLATFORMSPLATFORMMUST BE DESIGNEDFOR ICE CONDITIONSCONDITION NO MATTER HOW

MINIMAL THE FORCESFORCE APPEAR EXTERNAL OR CONVENTIONALCONDUCTORSCONDUCTOR

WOULD NOT BE FEASIBLE

GRAVITY AS NOTED ABOVE DUE TO THE HIGH POSSI

BILITY OF SEISMIC ACTIVITY IN THISTHI AREA CONVENTIONAL CONCRETE

GRAVITYSTRUCTURESSTRUCTURE CANNOT BE RECOMMENDED AS FEASIBLE SOME OF THE

PROBLEMSPROBLEMBEING EXPERIENCEDON EXISTING CONCRETE GRAVITYPLATFORMSPLATFORM IN

THE NORTH SEA WHICH HAS LITTLE OR NO SEISMIC ACTIVITY COULD BE

SERIOUSSERIOU IN ZONE SEISMIC AREA THEREFORE UNTIL THE DESIGN

BECOMESBECOME MORE STATEOFTHEART WE QUESTION THE USE OF CONCRETE

GRAVITYPLATFORMSPLATFORM IN THE ZONE AREA WE BELIEVE HOWEVER THAT THE

STEEL GRAVITYPLATFORMMAY BE FEASIBLE DEPENDINGON BOTTOM CON

DITIONSDITION THISTHI PLATFORMWOULD PROBABLYBE SINGLE LEG OR MONOPOD

STRUCTURE WITH ALL CONDUCTORSCONDUCTOR INTERNAL IN THE NECK ALTHOUGHIT

MAY HAVE MORE THAN ONE LEG ALL CONDUCTORSCONDUCTOR WOULD BE INTERNAL

3323 SLOT

AS DISCUSSED IN SECTION 3323 OF THE ST GEORGEBASIN REPORT THE PLATFORM

DESIGNSDESIGN IDENTIFIED AS FEASIBLE FOR THE NORTH ALEUTIAN SHELF LIMIT THE INB

OF WELL SLOTSSLOT THAT CAN BE ACCOMMODATED SINCE THE CONDUCTORSCONDUCTOR ARE LOCATED

WITHIN THE PLATFORMLEGSLEG THE OPTIMUMNUMBER OF WELL SLOTSSLOT WOULD BE 32 48

DEPENDING THE SIZE OF THE CONDUCTORSCONDUCTOR AND DESIGNCRITERIA THE SHALLOW

WATER COOK INLET STRUCTURE COULD PROBABLYACCOMMODATE 32 SLOTSSLOT AT MOST

DESIGNSDESIGN FOR DEEPER WATER EG 91 METERSMETER COULD PROBABLYACCOMMODATE 48

THE MAXIMUM OF 48 SLOTSSLOT IS BASED UPON STATEOFTHEART DESIGN CAPABILITIESCAPABILITIE

FOR THISTHI PLATFORM
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3324 AND INSTALLATION

THE TRANSPORTATIONAND INSTALLATION OF STEEL JACKETAND GRAVITYSTRUCTURESSTRUCTURE IS

DESCRIBED IN SECTION 3324 OF THE ST GEORGEREPORT

333

DEVELOPMENTDRILLING IS DISCUSSED IN SECTION 333 OF THE ST GEORGEREPORT

334

THE PIPELINESPIPELINE FOR TRANSPORTINGNORTH ALEUTIAN SHELF OIL GAS PRODUCTIONTO

SHORE TERMINALSTERMINAL FOR FURTHER PROCESSINGAND TANKER TRANSPORT TO MARKET WILL

GENERALLYBE SHORTER THAN THOSE IN ST GEORGEBASIN TABLE 32 SHOWSREPRE

SENTATIVE PIPELINE DISTANCESDISTANCE FROM HYPOTHETICAL DISCOVERY LOCATIONSLOCATION TO

POTENTIALTERMINAL SITESSITE LOCATED ON THE ALASKA PENINSULA

MAXIMUM OFFSHORE PIPELINE LENGTHSLENGTH OF ABOUT 145 KILOMETERSKILOMETER 90 MILESMILE CAN

BE ANTICIPATED DEPENDINGUPON PRODUCTIONAND HYDROCARBONCHARACTERISTICSCHARACTERISTIC

THESE DISTANCESDISTANCE INDICATE THAT INTERMEDIATE OFFSHORE PUMPINGOR COMPRESSOR

PLATFORMSPLATFORM MAY NOT BE REQUIRED TERMINAL SITE AT COLD BAY WOULD REQUIRE

ONLY 19 KILOMETERSKILOMETER 12 MILESMILE OF ONSHORE PIPELINE MAXIMUM ONSHORE PIPELINE

DISTANCESDISTANCE OF ABOUT 160 KILOMETERSKILOMETER 100 MILESMILE CAN BE ANTICIPATEDFROM DIS

COVERIESCOVERIE IN THE EASTERN PART OF THE LEASE SALE AREA ASSUMING OFFSHORE

PIPELINESPIPELINE LANDFALL AT THE CLOSEST POINT NEVERTHELESSNEVERTHELES PIPELINE INVESTMENTSINVESTMENT

TO DEVELOP FIELDSFIELD IN THE NORTH ALEUTIAN SHELF WOULD GENERALLYBE LESSLES THAN

THOSE IN ST GEORGEBASIN

WITH WATER DEPTHSDEPTH GENERALLYLESSLES THAN 91 METERSMETER 300 FEET AND FLAT RELA

TIVELY FEATURELESSFEATURELES BOTTOM TOPOGRAPHYNO SIGNIFICANT PROBLEMSPROBLEMFOR THE DESIGN

AND INSTALLATION OF OFFSHORE PIPELINESPIPELINE ARE ANTICIPATED THE CONTROLLING

DEPTHFOR PIPELAYINGOPERATIONWOULD BE THE 10FATHOM 18METER OR 60FOOT

CONTOUR WHICH IS GENERALLYNO MORE THAN KILOMETERSKILOMETER MILESMILE

FROM THE SHORELINE ON THE BRISTOL BAY COAST OF THE ALASKA PENINSULA THE

PIPELINE LANDFALL WOULD PROBABLYBE MADE BY BOTTOM PULL METHOD LANDFAST
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ICE WHICH MAY OCCUR DURINGTHE WINTER AT POTENTIALLANDFALLSLANDFALL EAST OF PORT

MOLLER WILL NOT PRESENTAN INSURMOUNTABLE ENGINEERINGPROBLEM

PLATFORMSPLATFORM LOCATED IN WATER DEPTHSDEPTH NOTED ABOVE IE 91 METERSMETER OR LESSLES

WILL REQUIREPIPELINESPIPELINE LESSLES THAN 160 KILOMETERSKILOMETER 100 MILESMILE IN LENGTH MOST

LIKELY IN THE RANGE OF 80 120 KILOMETERSKILOMETER 50 75 MILESMILE IT IS NOT

POSSIBLE WITHIN THE SCOPE OF THISTHI STUDY TO DETERMINE WHETHER IT IS LESSLES

EXPENSIVE TO USE SHORT SUBMARINE PIPELINE AND RELATIVELY LONG LAND

PIPELINE OR LONGSUBMARINE LINE WITH SHORT LAND PIPELINE THE DECISION

WILL IN PART BE DETERMINED BY THE NATURE OF THE ONSHORE TERRAIN ACCESSACCES

AND ENVIRONMENTAL CONSIDERATIONSCONSIDERATION

SINCE THE SUBMARINE PIPELINESPIPELINE IN THE STUDY AREA ARE MUCH SHORTER THAN FOR

ST GEORGEBASIN THE MOBILIZATION COST AS PERCENTAGEOF TOTAL PROJECT

COST WILL BE HIGHER IF THE PIPELINE COST IS GIVEN ON PER KILOMETER BASISBASI

IT ALSO APPEARSAPPEAR THAT TRENCHING OF THE SUBMARINE LINESLINE TO THE 61METER 200

FOOT CONTOUR WOULD BE REQUIRED THISTHI MEANSMEAN THAT 50 100 PERCENTOF THE

SUBMARINE PIPELINESPIPELINE MUST BE TRENCHED THE TRENCHINGCOST ON PER KILOMETER

BASISBASI MAY BE VERY HIGH

WE BELIEVE THAT AN OPERATORWOULD PREFERTHE LONGERONSHORE PIPELINE LOCATED

ON THE PACIFIC OCEAN COAST OF THE ALASKA PENINSULA RATHER THAN ATTEMPTINGTO

DEVELOP PORT ON THE BRISTOL BAY COAST SEE CHAPTER40

335

AS DISCUSSED IN SECTION 335 OF THE ST GEORGEBASIN REPORT AN ALTERNATIVE

TO TRANSPORTINGOIL PRODUCTIONTO SHORE THROUGH PIPELINE IS OFFSHORE

LOADING OF CRUDE DIRECTLY TIED UP TO MOORINGOIL TRANSFER BUOY OUR

REMARKSREMARK CONCERNINGTHE APPLICATIONOF OFFSHORE LOADINGSYSTEMSSYSTEM TO ST GEORGE

BASIN ARE EQUALLYAPPLICABLE TO THE NORTH ALEUTIAN SHELF SINCE PIPELINE

DISTANCESDISTANCE TO SUITABLE SHORE TERMINAL SITESSITE FROM DISCOVERIESDISCOVERIE IN THE NORTH

ALEUTIAN SHELF LEASE SALE AREA WILL GENERALLYBE SHORTER THAN THOSE IN ST

GEORGEBASIN THERE WILL BE LESSLES INCENTIVE OTHER FACTORSFACTOR BEING EQUAL TO

SELECT AN OFFSHORE LOADINGSYSTEMIN THE NORTH ALEUTIAN AREA
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336

THE ROLE OF SUBSEA COMPLETIONSCOMPLETIONIN NORTH ALEUTIAN SHELF PETROLEUMDEVELOPMENT

LIKE THAT INDICATED FOR ST GEORGEBASIN PROBABLYWILL BE RESTRICTED TO

SUBSEA SATELLITE WELLHEADSWELLHEAD CONNECTED TO MOTHER PLATFORMIN FIELDSFIELD WHERE THE

RESERVOIR IS SHALLOW COMPLEX OR WHEN LOW PRODUCTIONRATESRATE DO NOT JUSTIFY

ADDITIONAL PLATFORMSPLATFORM SEE DISCUSSION IN SECTION 336 OF THE ST GEORGE

REPORT THE RELATIVELY SHALLOW WATERSWATER 15 91 METERSMETER 50 300 FEET OF

THE NORTH ALEUTIAN SHELF LEASE SALE AREA DO NOT APPEAR TO WARRANTEXTENSIVE

USE OF SUBSEA COMPLETIONSCOMPLETIONOR COMPLETESUBSEA PRODUCTIONSYSTEMSSYSTEM

337 FIELD

THE DESCRIPTION ON MARGINAL FIELD DEVELOPMENT IN THE ST GEORGEREPORT

SECTION337 IS EQUALLYAPPLICABLETO THE NORTH ALEUTIAN SHELF HOWEVER

OTHER FACTORSFACTOR BEING EQUAL THE MINIMUM ECONOMIC FIELD SIZE IN THE NORTH

ALEUTIAN SHELF GENERALLY WILL BE SMALLER THAN ST GEORGEBASIN DUE TO

DEVELOPMENTIN SHALLOWER WATER AND CLOSER PROXIMITY TO SHORE TERMINALSTERMINAL SEE

CHAPTER60

34 SYSTEMSSYSTEM AND FIELD DEVELOPMENTSTRATEGIESSTRATEGIE FOR THE

NORTH ALEUTIAN

341 WITH ST GEORGE

THE DISCUSSION CONCERNINGTHE PRINCIPAL CRITERIA INFLUENCINGAN OPERATORSOPERATOR

SELECTION OF FIELD DEVELOPMENTSTRATEGY IN OUR FINAL ST GEORGEBASIN

REPORT SECTION 34 IS EQUALLY APPLICABLE TO THE NORTH ALEUTIAN SHELF

LEASE SALE AREA HOWEVER THE FOLLOWINGIMPORTANTGEOLOGIC ENVIRONMENTAL

AND LOCATIONAL CONTRASTSCONTRAST WITH ST GEORGEBASIN THAT WILL AFFECT DEVELOPMENT

STRATEGIESSTRATEGIE ENGINEERING AND ECONOMICSECONOMIC SHOULD BE NOTED

WATER DEPTHSDEPTH IN THE NORTH ALEUTIAN SHELF AREA ARE SHALLOWER THAN

IN ST GEORGEBASIN AND RANGE FROM ABOUT 15 METERSMETER 50 FEET IN THE

NEARSHORE AREASAREA OF THE BRISTOL BAY BASIN TO ABOUT 107 METERSMETER 350
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FEET IN THE WESTERN PORTION OF THE AMAK BASIN MOST OF THE LEASE

SALE AREA IS LOCATED IN WATER DEPTHSDEPTH OF LESSLES THAN 84 METERSMETER 275

FEET THUSTHU THE MAXIMUM WATER DEPTHSDEPTH IN THE NORTH ALEUTIAN SHELF

LEASE SALE AREA CORRESPOND TO THE MINIMUM DEPTHSDEPTH LIKELY TO BE

ENCOUNTERED IN ST GEORGEBASIN

THERE IS VERY LIMITED INFORMATION ON SEA ICE EXTENT AND CHARACTER

ISTICSISTIC WITH WHICH TO ASSESSASSES THE PROBABILITY OF ICE ENCOUNTER WITH

PLATFORMSPLATFORM AND RELATED DESIGN LOADSLOAD UNTIL FURTHER INFORMATION IS

AVAILABLE WE HAVE CONSIDERED IT PRUDENT AND CONSERVATIVE TO ASSUME

DESIGNFOR ICE ENCOUNTER HOWEVER THE ICE IN THE AREA IS LIKELY TO

BE RELATIVELY WEAK AND POSSIBLYWEAKER THAN ESTIMATED FOR ST GEORGE
BASIN

THE NORTH ALEUTIAN SHELF AREA LIESLIE ADJACENTTO THE ALASKA PENINSULA

AND THE ALEUTIAN ISLANDSISLAND CHAIN ZONE OF INTENSE SEISMICITY THE

AREA ALSO LIESLIE ADJACENT TO SEISMIC GAP IN THE ALASKA PENINSULA

ALEUTIAN ARC IN VIEW OF THESE FACTORSFACTOR THE SEISMIC DESIGN OF

STRUCTURESSTRUCTURE SHOULD FOLLOW GUIDELINESGUIDELINE ESTABLISHED IN THE AMERICAN

PETROLEUM INSTITUTE RP2A TENTH EDITION USING ZONE CRITERIA AND

ASSUMINGSOIL TYPE IN CONTRAST FOR MOST OF ST GEORGEBASIN

ZONE CRITERIA AREA APPLICABLE

DISTANCESDISTANCE TO SHORE IN THE NORTH ALEUTIAN SHELF ARE GENERALLYLESSLES

THAN THOSE IN THE ST GEORGEBASIN ANDD OVERALL PIPELINE DISTANCESDISTANCE

TO SUITABLE SHORE TERMINAL SITESSITE WILL BE SHORTER WHILE OFFSHORE

PIPELINESPIPELINE MAY BE SHORTER ONSHORE LINESLINE MAY BE LONGERTHAN IN THE

ST GEORGEBASIN SINCE MOST OF THE SUITABLE SHORE TERMINAL SITESSITE LIE

ON THE PACIFIC OCEAN SIDE OF THE ALASKA PENINSULA TABLE A2

WITH THESE AND OTHER FACTORSFACTOR IN MIND WE HAVE EVALUATED THE FOLLOWING

DEVELOPMENTISSUESISSUE AND HAVE DRAWN COMPARISONSCOMPARISON WITH THE ST GEORGEBASIN

RESULTSRESULT THESE ISSUESISSUE ARE
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THE ECONOMICSECONOMIC OF PRODUCTION SYSTEMSSYSTEM UTILIZING STEEL JACKETCOOK

INLET HYBRID STRUCTURESSTRUCTURE IN DEEPERWATERSWATER EG 91 METERSMETER AND COOK

INLET STRUCTURESSTRUCTURE IN SHALLOWER WATERSWATER

THE ECONOMICSECONOMIC OF RELATIVE SHORT OFFSHORE PIPELINESPIPELINE COMPAREDWITH

ST GEORGEBASIN AND SIGNIFICANTLY LONGER ONSHORE PIPELINESPIPELINE

342 OF PRODUCTION SYSTEMSSYSTEM FOR ECONOMIC

BASED UPON THE RESULTSRESULT OF THE TECHNOLOGYASSESSMENT REPORTEDIN THISTHI CHAPTER

THE BASIC PRODUCTIONSYSTEM SELECTED FOR EVALUATION IN THE ECONOMIC ANALYSISANALYSI

AS THE MOST LIKELY DEVELOPMENTSTRATEGY IN THE NORTH ALEUTIAN SHELF IS ONE OR

MORE STEEL PLATFORMSPLATFORM UPPER COOK INLET DESIGN OR STEEL JACKETUPPER COOK

INLET HYBRID DESIGN DEPENDINGUPON WATER DEPTH SHARING OIL ANDOR GAS

TRUNK PIPELINESPIPELINE TO TERMINAL LOCATED ON THE PACIFIC OCEAN COAST OF THE

ALASKA PENINSULA STEEL GRAVITY PLATFORMSPLATFORM THOUGHREGARDEDAS LESSLES LIKELY

OPTION WERE ALSO SELECTED FOR EVALUATION IN THE ECONOMIC ANALYSISANALYSI SINCE

OFFSHORE PIPELINE DISTANCESDISTANCE CAN BE ANTICIPATEDTO BE GENERALLYLESSLES THAN 129

KILOMETERSKILOMETER 80 MILESMILE INTERMEDIATE PUMP OR COMPRESSOR STATION PLATFORMSPLATFORM MAY

NOT BE REQUIRED HOWEVER DEPENDINGUPON THE PIPELINE LANDFALL AND LOCATION

OF THE SELECTED TERMINAL SITE INTERMEDIATE PUMP OR COMPRESSOR STATIONSSTATION MAY BE

REQUIREDONSHORE

UNCERTAINTY EXISTSEXIST REGARDINGTHE FEASIBILITY AND COST OF OFFSHORE LOADING

SYSTEMSSYSTEM IN THE NORTH ALEUTIAN SHELF BECAUSE THERE PROBABLYWILL BE LESSLES

INCENTIVE THAN IN THE ST GEORGEBASIN TO USE THESE SYSTEMSSYSTEM WE HAVE NOT

EVALUATED THEIR ECONOMICSECONOMIC THE READER IS REFERRED TO THE ECONOMIC ANALYSISANALYSI

IN CHAPTER60 OF THE FINAL ST GEORGEBASIN REPORT

BECAUSE OF THE SEA ICE CONDITIONSCONDITION IN THE NORTH ALEUTIAN SHELF FLOATING

SYSTEMSSYSTEM WITH SUBSEA COMPLETIONSCOMPLETION SUCH AS THE TENSION LEG PLATFORM TLP OR

CONVERTED SEMISUBMERSIBLE EARLY PRODUCTIONSYSTEM EG NORTH SEA ARGYLL

FIELD MAY NOT BE FEASIBLE NO ATTEMPT WAS MADE TO COST AND EVALUATE THE

ECONOMICSECONOMIC OF SUCH SYSTEMSSYSTEM
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THE PRODUCTIONSYSTEMSSYSTEM ALONG WITH REPRESENTATIVEPIPELINE DISTANCESDISTANCE AND

WATER DEPTHSDEPTH SELECTED FOR ECONOMIC SCREENING REFLECT THE MOST LIKELY

STRATEGIESSTRATEGIE TO BE ADOPTED FOR OIL AND GAS DEVELOPMENTIN THE NORTH ALEUTIAN

SHELF AND ARE SUMMARIZED IN APPENDIX SECTION



40 PETROLEUM ONSHORE FACILITIESFACILITIE SITING

41

IN THISTHI CHAPTERWE IDENTIFY POTENTIALONSHORE SITESSITE FOR PETROLEUMDEVELOPMENT

ACTIVITY IN THE NORTH ALEUTIAN SHELF LEASE SALE AREA TWO IMPORTANTQUALI

FICATIONSFICATION CONCERNINGTHISTHI SITING ANALYSISANALYSI NEED TO BE NOTED FIRST THE

ANALYSISANALYSI CONSIDERSCONSIDER THE NORTH ALEUTIAN LEASE SALE EXCLUSIVE OF OTHER LEASE

SALESSALE IN THE BERING SEA WE RECOGNIZE HOWEVER THAT ONLY FEW TERMINAL OR

SUPPORT BASE FACILITIESFACILITIE MAY BE DEVELOPED TO SERVE SEVERAL BERINGSEA LEASE

SALE AREASAREA THISTHI MAY BE ESPECIALLY TRUE FOR THE ADJACENT NORTH ALEUTIAN

SHELF AND ST GEORGEBASIN THE LEASE SALESSALE FOR THESE AREASAREA ARE SCHEDULED

ONLY YEAR APART SECOND THISTHI SITING ANALYSISANALYSI IS PRELIMINARY AND FOCUSESFOCUSE

ON IDENTIFYING TECHNICALLY FEASIBLE SITESSITE IT IS NOT THE PURPOSE OF THISTHI

STUDYTO CONDUCT DETAILED ENVIRONMENTAL OR SOCIOECONOMIC IMPACTASSESSMENT

OF THE SITESSITE

42 SITING

LIKE THE ST GEORGEBASIN SHORE FACILITY REQUIREMENTSREQUIREMENTFOR NORTH ALEUTIAN

SHELF PETROLEUMDEVELOPMENTWILL DEPEND UPON THE AVAILABILITY OF SUITABLE

LAND MUCH OF THE ALASKA PENINSULA AND EASTERN ALEUTIAN CHAIN IS SUBJECT TO

EXISTING PERMANENTAND TEMPORARYFEDERAL LAND WITHDRAWALSWITHDRAWAL THISTHI DESIGNATION

DOESDOE NOT NECESSARILYPRECLUDE PETROLEUMACTIVITIESACTIVITIE BUT ACCOMPANYINGSTIPU

LATIONSLATION AND ENVIRONMENTAL STUDIESSTUDIE MAY LIMIT POTENTIAL SITESSITE IN CONTRAST

THE NATIVE CORPORATIONSCORPORATION MAY ENCOURAGE DEVELOPMENTOF SOME OF THE LAND

ASSOCIATED WITH PENDINGLAND CONVEYANCESCONVEYANCE

THREE CATEGORIESCATEGORIE OF SHORE FACILITIESFACILITIE ARE CONSIDERED HERE SERVICE BASESBASE LNG

PLANTSPLANT AND TANKER TERMINALSTERMINAL THE REQUIREMENTSREQUIREMENTFOR EACH TYPE OF FACILITY ARE

DISCUSSED IN DETAIL BY KRAMER ET AL 1978 AND SUMMARIZED IN DAMESDAME

MOORE 1979C AND TABLE 41
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BRIEFLY SERVICE BASESBASE ARE STAGINGAREASAREA FOR SUPPLYINGRESUPPLYINGDRILLING

MATERIALSMATERIAL SUPPORT EQUIPMENT AND LABOR TO OFFSHORE DRILLING AND PRODUCTION

OPERATIONSOPERATION SERVICE BASESBASE WILL RECEIVE GOODSGOOD BY SHIP AND CARGO PLANESPLANE AND

TRANSSHIP VIA SHIP AND HELICOPTER SERVICE BASE SITESSITE WILL REQUIRE AIRSTRIPSAIRSTRIP

AT LEAST 1524 METERSMETER FEET LONG THAT CAN HANDLE CARGO AIRCRAFT

UNDER INSTRUMENT FLIGHT RULESRULE DOCKINGFACILITIESFACILITIE ABOUT 60 METERSMETER

FEET OF PIER AND FRONTAGEPER SHIP FOR ONE OR MORE SUPPLY SHIPSSHIP AND HARBOR

DEPTHSDEPTH IN EXCESSEXCES OF METERSMETER 20 FEET WILL BE REQUIRED DEPENDINGON THE

SIZE OF OPERATION AND THE NUMBER OF SUPPLYBOATSBOAT USING THE BASE 12

HECTARESHECTARE 10 30 ACRESACRE OF LEVEL LAND WILL BE NEEDED ADJACENTTO THE DOCKING

FACILITIESFACILITIE THE BASE MAY BE TEMPORARYFACILITY SUPPORTINGEXPLORATORY

OPERATIONSOPERATION INVOLVING ONLY MINOR EXPANSIONOF EXISTING PORT FACILITIESFACILITIE

LARGERFACILITY SUPPORTING OFFSHORE FIELD CONSTRUCTION ACTIVITIESACTIVITIE PLATFORM

INSTALLATION PIPELAYING ETC OR PERMANENTBASE SUPPORTINGPRODUCTION

OPERATIONSOPERATION SUPPLYINGMATERIALSMATERIAL AND EQUIPMENT AND PROVIDINGCREW TRANSFER

FACILITIESFACILITIE

THE SIZE AND LOCATION OF TANKER TERMINAL IT WILL VARY GREATLYDEPEND

ING ON THROUGHPUTREQUIREMENTSREQUIREMENT AND DISCOVERY LOCATION TANKER TERMINALSTERMINAL WILL

REQUIRE ACCESSACCES TO AN AIRFIELD DEEP HARBOR DEEPER THAN 183 METERSMETER

FEET FOR 100000 DEAD WEIGHTTONSTON FOR TANKERSTANKER AND LARGELAND AREA UP TO

300 HECTARESHECTARE ACRESACRE FOR MILLION BARRELSBARREL PER DAYTHROUGHPUT

DURING EXPLORATION INDUSTRY WILL PREFER TO USE EXISTING FACILITIESFACILITIE FOR

SERVICE BASESBASE HOWEVER DURINGDEVELOPMENTAND PRODUCTION EXISTING INFRA

STRUCTURE MAY NOT BE CAPABLE OR DESIROUSDESIROU OF ACCOMMODATINGTHE NECESSARY

INCREASESINCREASE IN TRAFFIC DOCKINGFACILITIESFACILITIE AND LAND USE INDUSTRY MAY HAVE AN

ECONOMIC INCENTIVE TO BUILD ITS OWN PERMANENTSERVICE BASE SEPARATE FROM

EXISTING COMMUNITIESCOMMUNITIE SUCH PERMANENTSERVICE BASE MAY OR MAY NOT BE

INCORPORATED AS PART OF TANKER TERMINAL DEPENDINGON ITS LOCATION IN

RELATION TO THE FIELD OFFSHORE THE SITESSITE IDENTIFIED AS SUITABLE FOR CRUDE

OIL TERMINALSTERMINAL AND LNG PLANTSPLANT COULD ALSO BE DEVELOPEDFOR SUPPORTFUNCTIONSFUNCTION

POTENTIAL SITESSITE ARE SHOWN IN FIGURE41
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THE FOLLOWINGCRITERIA WERE USED FOR EVALUATINGPOTENTIAL FACILITY SITESSITE

EXISTING INFRASTRUCTURE DOCKSDOCK AIRSTRIPSAIRSTRIP ETC

HARBOR CHARACTERISTICSCHARACTERISTIC INCLUDING

DEGREEOF NATURAL SHELTER AFFORDED AND POTENTIALFOR ARTIFICIAL

SHELTER

DEPTH OF HARBOR BERTHING AREA AND ENTRANCE FIGURE 42

SIZE OF THE TURNINGBASIN

ICE CONDITIONSCONDITION

BATHYMETRICHAZARDSHAZARD IN APPROACHTO HARBOR SHOALSSHOAL REEFSREEF ETC

AIRSTRIP SITING INCLUDING

PROXIMITYTO HARBOR

SUFFICIENT SIZE TO HANDLE LARGE CARGO PLANESPLANE

CLEARANCE FROM PHYSICAL OBSTRUCTIONSOBSTRUCTION FOR INSTRUMENT APPROACHESAPPROACHE

PROXIMITY TO DISCOVERIESDISCOVERIE

LAND STATUSSTATU STATE FEDERAL NATIVE AND PRIVATE

SUITABILITY OF LAND ADJACENTTO HARBOR FOR FACILITIESFACILITIE 25 PERCENT

SLOPE

GEOLOGICALHAZARDSHAZARD SEISMICITY VOLCANISM TSUNAMISTSUNAMI FLOODING

ETC

44

TWO PREVIOUSPREVIOU STUDIESSTUDIE HAVE INVESTIGATEDPOTENTIALPORT SITESSITE IN THE AREA THE

ARCTIC INSTITUTE OF NORTH AMERICA 1973 IDENTIFIED DUTCH HARBOR UNALASKA

BAY AND AKUTAN HARBOR AS POSSIBLESITESSITE ENGINEERINGCOMPUTEROPTECONOMICSOPTECONOMIC

INC 1977 IDENTIFIED CHIGNIK BAY STEPOVAKBAY AND COLD BAY COLD BAY IS
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EXAMINED HERE AS BOTH POSSIBLE SERVICE BASE AND CRUDE OIL TERMINAL OR LNG

PLANT SITE UNALASKA BAY AND AKUTAN HARBOR WERE EXAMINED AS POSSIBLETANKER

TERMINALSTERMINAL FOR PETROLEUMACTIVITY IN THE ST GEORGEBASIN BUT ARE CONSIDERED

TOO DISTANT TO BE COMPETITIVEWITH OTHER SITESSITE CLOSER TO THE NORTH ALEUTIAN

SHELF LEASE SALE AREA CHIGNIK BAY IS NOT CONSIDERED DUE TO COMBINATION OF

LACK OF SHELTER AND THE DISTANCE OFFSHORE TO DEEP WATER STEPOVAKBAY IS

EXAMINED HERE AS POTENTIALTANKER TERMINAL

45 BASE

THE EXISTING INFRASTRUCTURE WAS EXAMINED FOR POSSIBLE SERVICE BASE SITESSITE

COLD BAY DUTCH HARBOR PORT MOLLER AND PORT HEIDEN APPEAR TO BE THE ONLY

COMMUNITIESCOMMUNITIE CAPABLE OF ACTINGAS SERVICE BASESBASE WITHOUT MAJOR CAPITAL IMPROVE

MENT COLD BAY ALTHOUGHTHE MOST DISTANT FROM THE SALE AREA BY SEA IS

CENTRALLY LOCATED FOR HELICOPTER SUPPORT AND HAS THE BEST EXISTING FACIL

ITIESITIE ITS AIRPORT HAS TWO PAVED RUNWAYSRUNWAY 3174 AND 1562 METERSMETER 10415

AND 5126 FEET LONG WHICH ARE LIGHTED AND EQUIPPEDFOR INSTRUMENT AP

PROACHESPROACHE SEVERAL MAJOR AIR CARRIERSCARRIER CURRENTLY USE THE SITE FOR REFUELING

INTERNATIONAL JET TRAFFIC COLD BAYSBAY HARBOR 290METER 850 FOOT

PIER FRONT IN 910 METERSMETER 30 33 FEET OF WATER THE HARBOR SIZE AND

DEPTHSDEPTH ARE WELL IN EXCESSEXCES OF THOSE REQUIREDFOR SUPPLYBOATSBOAT

DUTCH HARBOR IS CLOSER TO THE SALE AREA THAN COLD BAY BY SEA BUT HAS GENER

ALLY POORER FACILITIESFACILITIE CONFLICTSCONFLICT MAY ARISE WITH THE LOCAL FISHING INDUSTRY

FOR USE OF FACILITIESFACILITIE IT IS ALSO CONSIDERABLYFARTHER FROM THE SALE AREA

FOR HELICOPTER SUPPORT ITS AIRPORT IS ONLY 1311 METERSMETER 4000 FEET LONG

UNLIGHTED GRAVELSURFACED AND NOT EQUIPPEDFOR INSTRUMENT APPROACHESAPPROACHE IT

IS CONSIDERED INADEQUATEBY THE COAST GUARD FOR REGULARSUPPLYACTIVITIESACTIVITIE IN

HEAVY CARGO AIRCRAFT SUCH AS THE C130 HERCULESHERCULE PLANSPLAN TO MAKE SIGNIFICANT

IMPROVEMENTSIMPROVEMENTIN THESE FACILITIESFACILITIE ARE PRESENTLYUNDER CONSIDERATION BY THE

STATE AND IMPROVEMENTSIMPROVEMENT MAY BE COMPLETEBY THE TIME OF THE LEASE SALE DOCK

FACILITIESFACILITIE AND HARBOR CHARACTERISTICSCHARACTERISTIC ARE ADEQUATE TO SERVE COUPLEOF

SUPPLYBOATSBOAT
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PORT MOLLER IS BEST SITUATED FOR SERVICE BASE IT HAS THE ONLY HARBOR

ON THE NORTHWEST SIDE OF THE ALASKA PENINSULA WITH SUFFICIENT SHELTER AND

HARBOR DEPTHSDEPTH TO SERVE SUPPLYBOATSBOAT ITS PROXIMITY TO THE SALE AREA IS ITS

MAIN ADVANTAGEOVER OTHER SITESSITE PORT MOLLER HAS 1067METER 3500FOOT

GRAVELAIRSTRIP ADJACENTTO THE HARBOR IN ADDITION THERE IS 1219METER

4000FOOT AIRSTRIP ABOUT 32 KILOMETERSKILOMETER 20 MILESMILE NORTH OF THE COMMUNITY

HARBOR CHARACTERISTICSCHARACTERISTIC ARE MARGINAL DUE TO EXTENSIVE MUD SHOALSSHOAL AND THE

NARROW CHANNEL BUT THE 9METER 30FOOT DEEP CHANNEL DOESDOE LIE WITHIN 305

METERSMETER 1000 FEET OF SHORE IN SHELTERED LOCATION

PORT SH HARBOR IS INCAPABLE OF SERVICING SUPPLY BOATSBOAT HOWEVER

ITS GOODAIRPORT 1890METERS1890METER FEET LIGHTED GRAVEL RUNWAY AND

PROXIMITYTO THE NORTHEAST PORTION OF THE SALE AREA MAKE IT POTENTIALSITE

FOR HELICOPTER SUPPORT

46 TERMINAL

BASED ON INFORMATION GATHEREDFROM US GEOLOGICALSURVEYTOPOGRAPHICMAPSMAP

NOS NAVIGATIONALCHARTSCHART REGIONALPROFILESPROFILE AND RESOURCE INVENTORIESINVENTORIE FAA

AERONAUTICAL CHARTSCHART GEOLOGICSTUDIESSTUDIE AND BIOLOGICALSTUDIESSTUDIE THE FOLLOWING

SITESSITE ARE CONSIDERED FOR THEIR POTENTIALAS CRUDE OIL TERMINALSTERMINAL OR LNG PLANT

SITESSITE FIGURE 41

MORZHOVIA BAY

COLD BAY

PAVIOF BAY

BALBOA BAY

STEPOVAKBAY

MITROFANIA BAY

KUIUKTA BAY

EXCEPT FOR COLD BAY AND THE NORTHERN PORTIONOF PAVIOF BAY ALL THESE SITESSITE

LIE WITHIN THE ALASKA PENINSULA NATIONAL WILDLIFE RANGE PART OF THE RECENT

EMERGENCY LAND WITHDRAWALSWITHDRAWAL UNDER SECTION 204E OF THE FEDERAL LAND POLICY AND
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MANAGEMENTACT OF 1976 THESE WITHDRAWLSWITHDRAWL ARE TEMPORARY AND DUE TO EXPIRE IN

NOVEMBER 1981 HOWEVER THEIR STATUSSTATU AFTER THAT DATE REMAINSREMAIN UNKNOWN AND

MAY HAVE SIGNIFICANTRAMIFICATIONSRAMIFICATION FOR SITING OCS PETROLEUMFACILITIESFACILITIE

INCLUDING TERMINALSTERMINAL SUPPORTBASESBASE AND PIPELINESPIPELINE IN THE NORTH ALEUTIAN SHELF

SALE AREA IF THE WILDLIFE RANGE DESIGNATIONIS EXTENDED AFTER ITS CURRENT

EXPIRATIONDATE SOME OF THE SITESSITE CONSIDERED MAY BE LESSLES ACCEPTABLE MORE

DISTANT SITESSITE SUCH AS THOSE CONSIDERED FOR THE ADJACENT ST GEORGE LEASE

SALE AREA MAY BECOME MORE VIABLE OPTIONSOPTION FOR THE NORTH ALEUTIAN SHELF

ANOTHER FACTOR INFLUENCING THE SITING OF ONSHORE PETROLEUMFACILITIESFACILITIE ON THE

ALASKA PENINSULA WILL BE PIPELINE ACCESSACCES AND THE LENGTHOF PIPELINE REQUIRED

FROM BRISTOL BAY ACROSSACROS THE PENINSULATO THESE PACIFIC OCEAN SITESSITE ASSUMING

AS DISCUSSED BELOW THAT BRISTOL BAY DOESDOE NOT OFFER SUITABLE PORTSITESSITE SEE

APPENDIX SECTION DEPENDING DISCOVERY LOCATION AND THE PIPE

LINE LANDFALL THE SITESSITE TO THE EAST OF PAVLOF BAY WILL REQUIRE LONGER

OVERLAND PIPELINESPIPELINE THROUGHMORE RUGGEDTERRAIN THAN THOSE FROM PAVLOF BAY

WESTWARDSWESTWARD FOR EXAMPLE THE MINIMUM OVERLAND DISTANCE TO COLD BAY FROM THE

BRISTOL BAY COAST WOULD BE ABOUT 19 KILOMETERSKILOMETER 12 MILESMILE WHILE THAT TO

MITROFANIA WOULD BE ABOUT 105 KILOMETERSKILOMETER 65 MILESMILE

THISTHI BAY IS ON THE SOUTHERN END OF THE ALASKA PENINSULA

IT HAS LARGE DEEPWATER HARBOR WITH SUFFICIENT ADJACENT LAND FOR SHORE

FACILITIESFACILITIE THE BEST NATURAL SHELTER OCCURSOCCUR AT THE EAST END OF THE BAY

WHERE ADEQUATELYDEEP WATER LIESLIE 914 1824 METERSMETER 3000 6000 FEET

OFFSHORE ASSUMING AN ADJACENT LANDFALL ON THE BRISTOL BAY COAST ONLY

13 KILOMETERSKILOMETER MILESMILE OF OVERLANDPIPELINEOVER GENERALLYFLAT TERRAIN

WOULD BE REQUIREDTO REACH THE SITE

AS DESCRIBED IN SECTION 45 COLD BAY IS THE ONLY SITE THAT

HAS SIGNIFICANT TRANSPORTATIONFACILITIESFACILITIE ON THE ALASKA PENINSULA TO SUPPORT

PETROLEUMDEVELOPMENTIN THE NORTH ALEUTIAN SHELF COLD BAY CAN BE ENTERED

BY DEEPDRAFTVESSELSVESSEL VIA 10FATHOM 18METER OR 60FOOT NATURAL CHANNEL

NEAR KASLOKAN POINT THE WESTERN SHORE OF COLD BAY AND THE PENINSULA

EXTENDING SOUTH OF THE BAY TO TELEGRAPHHILL OFFER SEVERAL TERMINAL SITESSITE

ADEQUATEWATER DEPTHSDEPTH 18 METERSMETER OR MORE GENERALLYLIE BETWEEN 762 1524
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METERSMETER 2500 5000 FEET FROM SHORE 1HEAD PIER WITH 236METER 775

FOOT FACE AND WATER DEPTHSDEPTH OF 91 10 METERSMETER 30 33 FEET IS LOCATED AT

COLD BAY BUT NEEDSNEED REPAIRSREPAIR ONLY 16 19 KILOMETERSKILOMETER 10 12 MILESMILE OF

OVERLAND PIPELINE WOULD BE REQUIREDTO REACH COLD BAY FROM THE BRISTOL BAY

COAST THE COLD BAY AREA IS CHARACTERIZED BY GENERALLYFLAT TERRAIN THAT

WOULD POSE NO SIGNIFICANT CONSTRUCTION DIFFICULTIESDIFFICULTIE FOR PIPELINESPIPELINE AND

TERMINAL FACILITIESFACILITIE

ACCESSACCES TO THISTHI SITE ACROSSACROS THE ALASKA PENINSULA IS STATE

PATENTED LAND HARBOR CHARACTERISTICSCHARACTERISTIC ARE GENERALLYADEQUATE AND SUITABLE

LAND IN EXCESSEXCES OF THE REQUIREMENTSREQUIREMENTFOR SHORE FACILITIESFACILITIE IS PRESENT THE BEST

SHELTER LIESLIE ALONGTHE NORTH AND EAST SIDESSIDE OF THE BAY WHERE ADEQUATELYDEEP

WATER LIESLIE 914 1524 METERSMETER 3000 5000 FEET OFFSHORE TRANSPENINSULA

PIPELINE WOULD BE ABOUT 40 56 KILOMETERSKILOMETER 25 35 MILESMILE LONGAND WOULD NOT

ENCOUNTER ANY PASSESPASSE NAVIGATIONALHAZARDSHAZARD MAY PRESENT SOME DIFFICULTY IN

THE APPROACHTO THISTHI HARBOR

LEFTHAND BAY THISTHI SITE IS LOCATED NORTH OF UNGA ISLAND

AND REPRESENTSREPRESENT GOODDEEPWATERBAY WITH GENERALLYBETTER HARBOR CHARACTER

ISTICSISTIC THAN PAVIOF BAY ITS SMALLER SIZE ONLY BY 65 KILOMETERSKILOMETER BY

MILESMILE PROVIDESPROVIDE BETTER SHELTER DEEPWATER OCCURSOCCUR WITHIN 304 914 METERSMETER

1000 3000 FEET OF MUCH OF THE SHORE AND ADJACENT LAND IS SUITABLE FOR

SHORE FACILITIESFACILITIE SITING OF AN AIRSTRIP SUITABLE FOR INSTRUMENT APPROACHESAPPROACHE

MAY BE PROBLEMDUE TO MOUNTAINSMOUNTAIN IN THE IMMED LATE VICINITY ABOUT 72

KILOMETERSKILOMETER 45 MILESMILE OF PIPELINE ARE REQUIRED TO CROSSCROS THE PENINSULA TWO

OVERLAND PIPELINE ROUTESROUTE ARE AVAILABLE TO THE SITE FROM BRISTOL BAY ACROSSACROS

THE ALEUTIAN RANGEMOUNTAINSMOUNTAIN FROM THE SOUTHERN SHORE OF HERENDEEN BAY

VIA 427METER 1400FOOT PASSPAS IN THE MOUNTAINSMOUNTAIN OR ALONGTHE EASTERN

SHORE OF HERENDEEN BAY VIA 91METER 300FOOT PASSPAS IN THE MOUNTAINSMOUNTAIN

THE BAY IS LOCATED EAST OF PORT MOLLER AND HAS GENERALLY

GOODCHARACTERISTICSCHARACTERISTIC SHELTER IS BEST ON THE NORTH AND EAST SIDESSIDE OF THE BAY

WHERE ADEQUATELYDEEP WATER IS 305 610 METERSMETER 1000 2000 FEET OFFSHORE

EXTENSIVE WETLANDSWETLAND AT THE HEAD OF THE BAY MAY MAKE KUPREANOFPENINSULA ON THE

410



EAST SIDE OF THE BAY PREFERREDSITE FOR SHORE FACILITIESFACILITIE AIRSTRIP SITING

MAY BE PROBLEMDUE TO MOUNTAINOUSMOUNTAINOU TERRAIN ABOUT 80 KILOMETERSKILOMETER 50 MILESMILE

OF PIPELINE WOULD BE REQUIREDTO CROSSCROS THE PENINSULAVIA 396METER 1300

FOOT PASSPAS TO REACH THE SITE

SEVERAL SMALL BAYSBAY WITHIN MITROFANIA BAY LOCATED APPROXI

MATELY 48 KILOMETERSKILOMETER 30 MILESMILE NORTHEAST OF STEPOVAK BAY COULD SERVE AS

POTENTIALTERMINAL SITESSITE HOWEVER BATHYMETRYDATA IS LACKINGFOR COMPAR

ATIVE EVALUATION ADJACENT LAND IS LIMITED BUT ADEQUATE AN AIRSTRIP WOULD

HAVE TO BE LOCATED 16 KILOMETERSKILOMETER 10 MILESMILE AWAY FROM THE SITE TO

AVOID MOUNTAINOUSMOUNTAINOU TERRAIN THE 96 KILOMETERSKILOMETER 60 MILESMILE OF PIPELINE NEEDED

TO CROSSCROS THE PENINSULAWOULD HAVE TO CROSSCROS THE MOUNTAINSMOUNTAIN VIA EITHER 452

METER 1500FOOT PASSPAS OR 335METER 1100FOOT PASSPAS ROUTINGTHROUGHTHE

LOWER PASSPAS MAY BE THREATENED BY THE ACTIVE VOLCANO MOUNT VENAMINOF

AS WITH MITROFANIA BAY BATHYMETRYDATA FOR THISTHI BAY IS

LACKING OF THE SEVERAL SMALLER BAYSBAY ON THE WEST SIDE OF KUIUKTA BAY WINDY

BAY APPEARSAPPEAR TO HAVE THE MOST SUITABLE ADJACENT LAND DUE TO MOUNTAINOUSMOUNTAINOU

TERRAIN THE AIRSTRIP MAY HAVE TO BE LOCATED 16 KILOMETERSKILOMETER 10 MILESMILE

FROM THISTHI BAY PIPELINE ACCESSACCES TO THISTHI SITE FROM BRISTOL BAY IS PROVIDEDBY

ONE OF TWO ROUTESROUTE THAT FOLLOW THE SHORESSHORE OF CHIGNIK LAKE THROUGHTHE ALEUTIAN

RANGE MOUNTAINSMOUNTAIN THE MOST DIRECT ROUTE IS VIA 274METER 900FOOT PASSPAS

BETWEEN CHIGNIK LAKE AND THE BAY MORE CIRCUITOUSCIRCUITOU ROUTE FOLLOWSFOLLOW CHIGNIK

RIVER AND MITROFONIA AND SPOONCREEKSCREEK FROM CHIGNIK LAKE TO THE BAY TOTAL

PIPELINE DISTANCE ACROSSACROS THE ALASKA PENINSULA IS ABOUT 80 KILOMETERSKILOMETER 50

MILESMILE THE 80 KILOMETERSKILOMETER OF PIPELINE NEEDED TO CROSSCROS THE PENINSULACOULD BE

ROUTED BY EITHER LEVEL LAND OR 274METER PASSPAS

BAY

REVIEW OF THE PUBLISHEDLITERATURE AND NAUTICAL CHARTSCHART OF THE NORTHWEST

COAST OF THE ALASKA PENINSULA INDICATESINDICATE THAT NO SINGLE AREA STANDSSTAND OUT AS

PARTICULARLYATTRACTIVE SITE FOR SHORE TERMINAL USING THISTHI COASTLINE
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WOULD ELIMINATE AN OVERLAND PIPELINE THAT COULD BE AS MUCH AS 97 KILOMETERSKILOMETER

60 MILESMILE LONG ON THE OTHER HAND THERE ARE SEVERAL NEGATIVE ASPECTSASPECT
THESE INCLUDE

EXTREME DISTANCESDISTANCE TO DEEP WATER

LACK OF NATURAL SHELTER

INCREASED POTENTIAL FOR ICE ENCOUNTER

THESE DISADVANTAGESDISADVANTAGE COULD BE OVERCOME BY USING COMBINATION OF OFFSHORE

LOADING AS AT DRIFT RIVER WITH SHELTER PROVIDED BY AN OFFSHORE BREAKWATER

IT IS POSSIBLE THAT THE ADDITIONAL COSTSCOST OF THESE FACILITIESFACILITIE WOULD BE COMPAR

ABLE TO CONSTRUCTING64 80 KILOMETERSKILOMETER 40 50 MILESMILE OF PIPELINE ACROSSACROS

THE ALASKA PENINSULA BECAUSE OF THE SIMILAR NATURE OF MOST OF THE COASTAL

AREA ON THE BRISTOL BAY SIDE OF THE PENINSULA INDIVIDUAL SITESSITE HAVE NOT BEEN

IDENTIFIED

47

GEOLOGICALHAZARDSHAZARD ARE HIGH THROUGHOUTTHE AREA DUE TO SEISMICITY VOLCANISM
AND TSUNAMISTSUNAMI ALL SITESSITE WILL REQUIREENGINEERINGTO WITHSTAND EARTHQUAKESEARTHQUAKEOF

RICHTER MAGNITUDESMAGNITUDE GREATER THAN 70 RECENT STUDIESSTUDIE BY DAVIESDAVIE AND HOUSE

1979 CONCLUDE THAT THERE IS HIGH POTENTIAL FOR MAJOR EARTHQUAKEOF

MAGNITUDEGREATER THAN 80 IN THE SHUMAGINISLANDSISLAND SEISMIC GAP WITHIN THE

NEXT FEW DECADESDECADE

VOLCANIC HAZARDSHAZARD ARE HIGH NEAR PAVIOF VOLCANO AND MOUNT VENI BOTH OF

WHICH HAVE ERUPTEDASH AND LAVA IN THE LAST CENTURY PAVLOF VOLCANO IS

LOCATED ON THE OPPOSITE SIDE OF THE BAY FROM THE PAVLOF BAY TERMINAL SITE

THE MAIN HAZARD HERE WOULD BE FROM ASH FALL SITESSITE IN STEPOVAK BAY
MITROFANIA BAY AND KUIUKTA BAY ARE POTENTIALLYTHREATENED BY ASH FALL FROM

MOUNT VENIAMINOF PIPELINE ROUTESROUTE ACROSSACROS THE PENINSULA TO THESE SITESSITE MAY

ALSO BE THREATENED BY LAVA MUD AND ASH FLOWSFLOW AND SEVERE FLOODINGAS

SOCIATED WITH VOLCANOGLACIERINTERACTIONSINTERACTION CAREFUL ROUTINGAND DESIGN OF

THE PIPELINE SHOULD BE ABLE TO MINIMIZE THESE RISKSRISK
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TSUNAMI HAZARDSHAZARD ARE PARTICULARLY HIGH FOR ALL THE SITESSITE CONSIDERED DUE TO

THEIR LOCATION ON THE SOUTHEAST SIDE OF THE ALASKA PENINSULA THISTHI LOCATION

EXPOSESEXPOSE THEM TO TSUNAMISTSUNAMI RESULTING FROM MAJOR SUBMARINE GROUND MOTION

ANYWHEREIN THE NORTHERN PACIFIC IN 1946 FOR EXAMPLE TSUNAMI RUNUP

ATTAINED HEIGHT OF 35 METERSMETER 115 FEET AND DESTROYEDTHE SCOTCH CAPE

LIGHTHOUSEON THE SOUTHWEST END OF UNIMAK ISLAND
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50 EMPLOYMENT

DETAILED DESCRIPTION OF EMPLO RELATED TO OCS PETROLEUMEXIORA

TION DEVELOPMENT AND PRODUCTIONINCLUDING FACTORSFACTOR AFFECTING LABOR FORCE

SIZE SPECIFIC ACTIVITIESACTIVITIE TASKSTASK AND GROUPSGROUP OF TASKSTASK AND ESTIMATESESTIMATE OF THE

LIKELY RANGE OF MANPOWER THAT WOULD BE REQUIRED FOR THESE TASKSTASK IN ALASKA IS

PRESENTEDIN CHAPTER 50 OF THE ST GEORGE BASIN REPORT DAMESDAME MOORE

THE FINDINGSFINDING PRESENTEDIN THAT REPORT ARE SIMILAR TO DEVELOPMENTIN

THE NORTH ALEUTIAN SHELF SINCE SIMILAR TECHNOLOGIESTECHNOLOGIE WILL BE EMPLOYEDTO

DEVELOP THE OIL AND GAS RESOURCESRESOURCE IN THISTHI AREA TABLESTABLE 1H AND 52

IN THE ST GEORGEREPORT OUR YMENT ANALYSISANALYSI IS BUILT ON INFOR

MATION PRESENTEDIN THE PREVIOUSPREVIOU DAMESDAME MOORE STUDIESSTUDIE BUT IT EMPHASIZEDTHE

INPUTSINPUT OF THE ESTIMATING PROCESSPROCES RATHER THAN THE QUANTITATIVEOUTPUTSOUTPUT FOR

VARIOUSVARIOU SCENARIOSSCENARIO THE PRIMARY FOCUSFOCU IN THE ST GEORGE REPORT WAS THE

FACTORSFACTOR THAT DETERMINE LABOR FORCE SIZE AND PRODUCTIVITY AND PROBABLE

RANGE OF EACH IN AN ALASKA OCS SETTING AS IN THE ST GEORGEREPORT WE HAVE

MADE QUANTITATIVEESTIMATE FOR ONLY ONE MEDIUM CASE SCENARIO USING THE

OCS MANPOWER COMPUTERMODEL SEE CHAPTER 70 THE READER IS REFERRED TO

APPENDIX OF TECHNICAL REPORT 49 DAMESDAME MOORE 1980 WHICH DESCRIBESDESCRIBE

THE DAMESDAME MOORE OCS MANPOWER MODEL
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TO TABLE

TASK

AVERAGE 28MAN CREW PER SHIFT ON DRILLING VESSEL AND SIX SHOREBASED POSITIONSPOSITION CLERKSCLERK EXPEDITORSEXPEDITOR

ADMINISTRATORSADMINISTRATOR SHIFT ON DRILLING VESSEL INCLUDESINCLUDE CATERING AND OIL FIELD SERVICE PERSONNEL NUM

BER OF RIGSRIG PER YEAR IS DETERMINED BY THE NUMBER OF WELLSYEAR MONTHSMONTH REQUIREDTO DRILL EACH WELL

DIVIDED BY THE NUMBER OF MONTHSMONTH IN THE DRILLING SEASON

APPROXIMATELYONE MONTH OF GEOPHYSICALWORK PER WELL BASED ON 200 MILESMILE OF SEISMIC LINESLINE PER WELL

AT APPROXIMATELY15 MILESDAY 75 WEATHERFACTOR CREW CAN WORK FROM MAY THROUGHSEPTEMBER

REQUIREMENTSREQUIREMENTFOR TEMPORARYSHORE BASE CONSTRUCTION VARIESVARIE WITH LEASE AREA

ONE HELICOPTERPER DRILLING VESSEL TWO PILOTSPILOT AND THREE MECHANICSMECHANIC PER HELICOPTER CONSIDERED

ONSHORE MENT

TWO SUPPLYANCHOR BOATSBOAT PER RIG EACH WITH 13MAN CREW

ONE OR TWO DRILLING RIGSRIG PER PLATFORM AVERAGE 28MAN DRILLING CREW AND SIX SHOREBASED POSITIONSPOSITION

PER RIG SHIFT ON DRILLING VESSESVESSE INCLUDESINCLUDE CATERINGAND OIL FIELD SERVICE PERSONNEL

INCLUDESINCLUDE ALL ASPECTSASPECT OF TOWOUT PLACEMENTPILE DRIVING MODULE INSTALLATION AND HOOKUP OF DECK

EQUIPMENT ALSO INCLUDESINCLUDE CREW SUPPORT CATERING PERSONNEL

10 SEE TABLE DAMESDAME MOORE 1980C

THISTHI TASK INCLUDESINCLUDE ALL SUBSEA TIEINSTIEIN OF UNDERWATER COMPLETIONSCOMPLETION

12 RATE OF PROGRESSPROGRES ASSUMED TO BE AVERAGE OF MILE PER DAY FOR ALL GATHERINGLINESLINE SCALE FACTORSFACTOR

NOT APPLIED TO GATHERINGLINE

13 RATE OF PROGRESSPROGRES AVERAGESAVERAGE 75 MILE PER DAY OF MEDIUMSIZED TRUNK LINE IN WATER OF MEDIUM DEPTH

SCALE FACTORSFACTOR APPLIED IN SHALLOW OR DEEPER WATER AND FOR PIPE DIAMETER RATE OF PROGRESSPROGRES MAKESMAKE

ALLOWANCEFOR WEATHER DOWN TIME TIEINSTIEIN AND MOBILIZATION AND DEMOBILIZATION

14 RATE OF PROGRESSPROGRES AVERAGESAVERAGE MILE PER DAY OF BURIED MEDIUMSIZED ONSHORE TRUNK LINE IN MODERATE

TERRAIN SCALE FACTORSFACTOR APPLIED FOR ELEVATED PIPE OR ROCKYTERRAIN AND FOR PIPE DIAMETER

15 RATE OF PROGRESSPROGRES FOR PIPE COATING IS MILEDAY FOR 20 TO 36INCH PIPE 15 MILE FOR 10 TO

19INCH PIPE

16 SEE TABLE 57 DAMESDAME MOORE 0C

17 SEE TABLE 57 DAMESDAME MOORE 1980C

20 SEE TABLE 57 DAMESDAME MOORE 0C

21 ONE HELICOPTER PER PLATFORM

22 ONE HELICOPTERPER LAY BARGESPREAD

23 THREE SUPPLYANCHORBOATSBOAT PER PLATFORM

24 THREE SUPPLYANCHORBOATSBOAT PER LAY BARGE SPREAD

25 FOUR TUGSTUG FOR TOWOUT PER PLATFORM 10MAN CREW PER BOAT

26 TWO TUGSTUG PER LAY BARGESPREAD 10MAN CREW

29 ONE TUG BOAT FOR OFFSHORE LOADINGSYSTEM INSTALLATION

30 ONE SUPPLYBOAT FOR OFFSHORE LOADINGSYSTEM INSTALLATION

31 ASSUMED TO BEGIN IN FIRST YEAR OF PLATFORMPRODUCTIONALSO TASKSTASK 33 34 35 AND 37

32 ASSUMED TO BEGIN IN SIXTH YEAR AFTER PRODUCTIONSTARTSSTART AVERAGE 12 CREWPLATFORMPERMANENTLY

33 ASSUMED TO BEGIN IN THIRD YEAR AFTER PRODUCTIONSTARTSSTART SEASONAL MONTHSMONTH 69

34 TWOFIFTHSTWOFIFTH HELICOPTERSHELICOPTER PER PLATFORM

35 ONEHALF SUPPLY BOAT PER PLATFORM

36 INCLUDESINCLUDE ONSHORE PUMP OR COMPRESSOR STATION OPERATION IF ANY
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TABLE 52

SPECIAL ONSH FOR NORTH ALEUTIAN USGSUSG MEAN SCENARIO

TASK
ASSUME REQUIREDEXPANSION OF PORT MOLLER EMPLOYSEMPLOY CREW FOR FOUR
MONTHSMONTH WITH MONTHLYEMPLOYMENTPROFILE OF 25 50 100 50 STARTSSTART
JANUARYOF YEAR

10 ASSUME CONSTRUCTION OF MEDIUM SHORE BASE FOR DEVELOPMENTAND
PRODUCTION PHASESPHASE REQUIRESREQUIRE 12 MONTHSMONTH OF CONSTRUCTION WITH MONTHLY
PROFILE OF 50 100 150 200 250 300 300 250 200 150 100
50 STARTSSTART JANUARYOF YEAR

12 ASSUME ONE CONVENTIONAL SPREAD AT MILEDAY THEREFORE TWO MONTHSMONTH IN
YEAR BEGIN MONTH TWO MONTHSMONTH IN YEAR BEGIN MONTH AND SIX
MONTHSMONTH IN YEAR BEGIN MONTH

13 ASSUME GATHERING AND TRUNK LINESLINE LAID OFFSHORE BY CONVENTIONAL
SPREAD IN YEARSYEAR START JUNE MONTHSMONTH START MAY MONTHSMONTH
AND 10 START JUNE MONTHSMONTH

14 ASSUME ONSHORE PIPE LAID IN 14 MONTHSMONTH APPROXIMATELY12 MILE PER
DAY BY ONE SPREAD CONSTRUCTION OCCURSOCCUR MAY THROUGHNOVEMBER OF YEAR

AND FEBRUARYTHROUGHAUGUSTOF YEAR 10

15 ASSUME PIPE COATING BEGINSBEGIN IN APRIL OF YEAR AND LASTSLAST FOR 15
MONTHSMONTH THUSTHU PIPE FOR USE IN YEAR 10 IS STOCKPILED

16 ASSUME SMALL OIL TERMINAL REQUIRING18 MONTHSMONTH OF CONSTRUCTION WITH
MONTHLYEMPLOYMENTPROFILE OF 40 80 120 150 200 235 270 310
350 310 70 235 200 150 120 80 40 BEGINNING IN APRIL IN
YEAR

17 ASSUME SMALL SHOREBASED BARGEMOUNTEDLNG PLANT REQUIRING
MONTHSMONTH SITE PREPARATION WITH MONTHLYEMPLOYMENTPROFILE OF 150 200
300 300 200 150 BEGINNINGIN APRIL OF YEAR

31 ASSUME OIL PRODUCTION BEGINSBEGIN IN MONTH 10 OF EACH YEAR INDICATED IN
DEVELOPMENTDRILLING TABLESTABLE



60 THE ECONOMICSECONOMIC OF NORTH ALEUTIAN SHELF 1E1H DEVELOPMENT

61 MODELING

THISTHI CHAPTERPRESENTSPRESENT THE RESULTSRESULT OF AN ECONOMIC ANALYSISANALYSI OF OCS OIL AND GAS

DEVELOPMENTIN THE NORTH ALEUTIAN SHELF

RESULTSRESULT FOR OIL DEVELOPMENTARE PRESENTEDIN SECTION 62 AND THOSE FOR

GAS DEVELOPMENTARE GIVEN IN SECTION 63 DETAILED DISCUSSION OF THE

ASSUMPTIONSASSUMPTION UNDERLYINGTHE ECONOMIC MODELSMODEL APPEARSAPPEAR IN APPENDIX SECTION

IV IN ADDITION TO INDICATING THE RESULTSRESULT OF ALTERNATIVE RESERVOIR AND

PRODUCTIONCHARACTERISTICSCHARACTERISTIC OFL THE RATE OF RETURN AND MINIMUM REQUIREDPRICESPRICE

THE EFFECTSEFFECT OF UNCERTAIN OIL AND GAS PRICESPRICE AND DEVELOPMENT COSTSCOST ARE

EXPLORED THE DISTRIBUTION OF COSTSCOST BETWEEN ONSHORE AND OFFSHORE FACILITIESFACILITIE

IS ANALYZED BOTH IN TERMSTERM OF TOTAL COSTSCOST AND IN TERMSTERM OF THEIR INDIVIDUAL

CONTRIBUTION TO THE COST PER BARREL OF OIL OR 1000 CUBIC FEET OF GAS

EQUIVALENTAMORTIZED COST OF OIL AND GAS DEVELOPMENTAND THE FACTORSFACTOR AFFECT

ING THE MARKETABILITYOF NORTH ALEUTIAN SHELF OIL AND GAS ARE DISCUSSED

THE ECONOMIC VIABILITY OF OCS OIL AND GAS FIELDSFIELD IN THE NORTH ALEUTIAN SHELF

DEPENDSDEPEND ON SEVERAL CONDITIONSCONDITION INCLUDINGRESERVOIR SIZE DEPTH LOCATION WELL

PRODUCTIVITY AND PRODUCTIONMETHOD SINCE NO OFFSHORE OIL PRODUCTIONHAS

TAKEN PLACE AND ONLY LIMITED ONSHORE EXPLORATIONHAS BEEN CONDUCTED RESER

VOIR CONDITIONSCONDITION ARE UNCERTAIN IN THE ECONOMIC ANALYSISANALYSI OUR APPROACHIS TO

EVALUATE RANGE OF GEOLOGICAND RESERVOIR CHARACTERISTICSCHARACTERISTIC THAT CAN REASON

ABLY BE ANTICIPATED IN THE NORTH ALEUTIAN SHELF BRISTOL BAY SEDIMENTARY

BASIN AS INDICATED BY THE LIMITED AVAILABLE DATA AND ANALOGOUSANALOGOU BASINSBASIN THAT

HAVE PRODUCTIONHISTORY

THE NUMBER OF COMBINATIONSCOMBINATION OF RESERVOIR CHARACTERISTICSCHARACTERISTIC THAT MIGHT BE EN

COUNTEREDIN THE NORTH ALEUTIAN SHELF IS VERY LARGE AS IN THE CASE OF THE

ST GEORGEBASIN STUDY THESE VARIATIONSVARIATION HAVE BEEN DEMONSTRATEDBY MEANSMEAN OF

SET OF BENCHMARK CONDITIONSCONDITION FOR BOTH OIL AND GAS FIELDSFIELD THE BASE CASESCASE ARE
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SELECTED TO BE REPRESENTATIVEOF ECONOMICALLYVIABLE RESERVOIR ENGINEERING

AND LOCATIONAL CHARACTERISTICSCHARACTERISTIC THESE CHARACTERISTICSCHARACTERISTIC ARE THEN SYSTEMATI

CALLYVARIED ONE PARAMETERAT TIME

THE OIL AND GAS PRICESPRICE USED IN THISTHI STUDY ARE THE SAME AS THOSE USED FOR THE

ST GEORGEBASIN STUDY OIL IS ASSUMED TO COST 2750 PER BARREL WELIHEAD

VALUE NORTH ALEUTIAN SHELF WHILE GAS IS ASSUMED TO HAVE LANDED VALUE AT

THE LNG CONVERSION TERMINAL OF 222 PER 1000 STANDARD CUBIC FEET

62 ANALYSISANALYSI OF OIL FIELD

THE RANGE OF OIL FIELD CHARACTERISTICSCHARACTERISTIC MODELED IS ILLUSTRATED IN TABLE

THE CHARACTERISTICSCHARACTERISTIC ASSUMED FOR THE BASE CASE ARE INDICATED BY AN ASTERISK

IN ORDER TO ISOLATE THE EFFECTSEFFECT OF EACH CHANGEOF CHARACTERISTICSCHARACTERISTIC IN THE

ANALYSISANALYSI ONLY THE PARAMETER UNDER EXAMINATION IS VARIED ALL OTHER

PARAMETERSPARAMETERARE HELD CONSTANT AT THE BASE CASE LEVELSLEVEL

621 BASE

THE BASE CASE OIL FIELD CHARACTERISTICSCHARACTERISTIC ARE AS 1S

RESERVOIR SIZE

RESERVOIRDEPTH

WATER DEPTH

INITIAL PRODUCTIVITYIP

RECOVERABLE RESERVESRESERVE PER ACRE

PIPELINE MARINE

PIPELINE ONSHORE

PRODUCTION SYSTEM

TERMINAL

OIL PRICE

100 MILLION BARRELSBARREL

3050 METERSMETER 10000 FEET

45 METERSMETER 150 FEET

2000 BARRELSBARREL PER DAY PER WELL

60000 BARRELSBARREL PER ACRE

128 KILOMETERSKILOMETER 80 MILESMILE

16 KILOMETERSKILOMETER 10 MILESMILE

STEEL PLATFORM PIPELINE TO SHORE

SHARED WITH ONE OTHER FIELD

14 PERCENT OF THE CAPACITY OF

200000 BARREL PER DAY TERMINAL

COSTING390 MILLION

2750 PER BARREL

INFORMATION ON THE COST OF PRODUCTIONCOMPONENTSCOMPONENT AND THE ACTUAL COST

ENGINEERINGOF CASESCASE SEE APPENDIX FOR INFORMATION ON THE ECONOMIC

MODELSMODEL AND THEIR UNDERLYINGASSUMPTIONSASSUMPTION SEE APPENDIX PART ST

GEORGEBASIN REPORTDAMESDAME MOORE 0C
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TABLE 61

RESERVOIR PRODUCTION AND LOCATIONAL FACTORSFACTOR

EVALUATED IN THE ECONOMIC ANALYSISANALYSI OIL

FACTOR RANGEOF

UH PARAMETERSPARAMETER

RESERVOIR METERSMETER 915 3000 1525 5000 3050

DEPTH FEET 0Q0

RESERVOIR MILLION 50 100 250 1000 2000

SIZE BARRELSBARREL

PIPELINE DISTANCE KILOMETERSKILOMETER 12816 01 4880 3050 3248

MARINEONSHORE MILESMILE 2030 3216 2010

INITIAL BARRELSBARREL PER 1000 2000 3000 5000

PRODUCTIVITY DAY

WATER DEPTH METERSMETER 15 50 45 150 90 300
FEET

PLATFORM TYPE NONE STEEL JACKET STEEL GRAVITY

SCHEDULING NONE NORMAL ST GEORGEBASIN SCHEDULE
YEAR DELAYED PRODUCTION

SOURCE DAMESDAME MOORE

INDICATESINDICATE THE VALUE USED IN THE BASE CASE
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IDEALLY THE BASE CASE CONDITIONSCONDITION WOULD BE MOST REPRESENTIVE OF THE TRUE

CONDITIONSCONDITION IN THE NORTH ALEUTIAN SHELF UNFORTUNATELYTHESE REPRESENTIVE
CONDITIONSCONDITION ARE PRESENTLYUNKNOWN RANGESRANGE OF RESERVOIR CONDITIONSCONDITION HAVE BEEN

ONLY ROUGHLYESTIMATED SEE MARLOW ET AL 1980 THEREFORETHE BASE CASE

IS SELECTED SOMEWHAT ARBITARILY CHOOSINGNEITHER THE MOST NOR THE LEAST

ECONOMICALLYADVANTAGEOUSADVANTAGEOUBASIN PARAMETERSPARAMETER

THE BASE CASE RESERVOIR IS RELATIVELYLARGEBY ONSHORE ECONOMIC STANDARDSSTANDARD BUT

IS SMALL BY OFFSHORE STANDARDSSTANDARD THE DEEP 3050METER TARGET
DEPTH IS LESSLES ECONOMIC THAN RESERVOIR HALF AS DEEP DUE TO WELL DRILLING
COSTSCOST BUT NOT AS COSTLYAS VERY SHALLOW FIELD REQUIRINGMULTIPLE PLAT

WATER DEPTH IS TYPICAL OF THE FAIRLY SHALLOW WATER CONDITIONSCONDITION IN THE NORTH

ALEUTIAN SHELF IALH WELL PRODUCTIVITY OF 2000 BARRELSBARREL PER DAY IS

ALSO THE MORE OPTIMISTIC OF THE TWO CONDITIONSCONDITION MODELED BUT IT IS MORE

PROBABLETHAN 1000 BARRELSBARREL PER DAY BASED ON AVAILABLE GEOLOGICINFORMATION

THE PRODUCTIONSYSTEMUSESUSE STEEL JACKET PLATFORMWHICH APPEARSAPPEAR TO BE LEAST

COSTLY FOR THISTHI APPLICATION THE 128KILOMETER 80MILE PIPELINE TO

SHORE IS AS LONGAS ANY LIKELY TO BE REQUIRED THE ONSHORE DISTANCE OF 16

KILOMETERSKILOMETER 10 MILESMILE IS PROBABLY THE MINIMUM THAT WILL BE REQUIRED

IN ALL CASESCASE TERMINAL COSTSCOST ARE APPORTIONEDON THE PERCENTAGEOF 200000
BARREL PER DAY TERMINAL SINCE PEAK PRODUCTION IN THE BASE CASE IS 26800

BARRELSBARREL PER DAY ABOUT 14 PERCENTOF TERMINAL CAPACITYIS CHARGEDTO THE BASE

CASE FIELD

AN UNDISCOUNTED CAPITAL EXPENDITUREOF 296 MILLION OVER YEARSYEAR IS REQUIRED
TO BRING THE BASE CASE FIELD INTO PRODUCTION FOURTEEN PRODUCINGWELLSWELL AND

FOUR INJECTION WELLSWELL ARE ASSUMED TO ALLOW PEAK ANNUAL PRODUCTIONNEAR 10

PERCENT OF RECOVERABLE RESERVESRESERVE WHEN COSTSCOST AND REVENUE STREAMSSTREAM ARE

APPENDIX FOR DISCUSSION OF THE EFFECTSEFFECT OF TARGETDEPTHON OIL FIELD
DESIGN
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DISCOUNTED TO THE FIRST YEAR OF CONSTRUCTION THE NET PRESENT VALUE AT 12

PERCENT IS 296 MILLION INTERNAL RATE OF RETURN IS 242 PERCENT THISTHI

RATE OF RETURN IS WELL ABOVE THE ASSUMED HURDLE RATE OF 12 PERCENT THUSTHU

THISTHI BASE CASE DEVELOPMENT OPTION FOR THISTHI FIELD SIZE IS AN ATTRACTIVE

INVESTMENT THE EQUIVALENTAMORTIZED COST Q0S FOR OIL IS 2248 PER

BARREL

COMPAREDWITH THE BASE CASE OIL DEVELOPMENTCONDITIONSCONDITION MODELED FOR THE ST

GEORGEBASIN THE NORTH ALEUTIAN SHELF BASE CASE IS EVEN MORE ECONOMICALLY

ATTRACTIVE THE ASSUMED CONDITIONSCONDITION ARE ALMOST IDENTICAL IN BOTH CASESCASE

EXCEPT FOR PIPELINE DISTANCESDISTANCE WHICH ARE LONGER AND WATER DEPTHSDEPTH WHICH ARE

SHALLOWER IN THE NORTH ALEUTIAN CASE THE COST OF ADDITIONAL PIPE WAS MORE

THAN OFFSET BY THE LOWER PLATFORMCOSTSCOST RESULTINGIN AN EAC PER BARREL THAT

IS 079 LOWER AND AN AFTERTAX RATE OF RETURN THAT IS PERCENT HIGHERTHAN

THE ST GEORGEBASE CASE

622 IMPACT OF ALTERNATIVE RESERVOIR TARGET

COMPLEXCOMBINATION OF FACTORSFACTOR GOVERNSGOVERN THE NUMBER OF PLATFORMSPLATFORM NEEDED TO

PRODUCE GIVEN RESERVOIR THESE INCLUDE

RESERVOIR DEPTH

DEVIATION ANGLEFOR DIRECTIONAL DRILLING

RESERVOIR SIZE

RECOVERABLE RESERVESRESERVE PER ACRE

MAXIMUM NUMBER OF WELLSWELL THAT CAN BE ACCOMMODATED ON PLATFORM

THE RELATIONSHIP BETWEEN THESE FACTORSFACTOR IS DISCUSSED MORE THOROUGHLYIN

APPENDIX HOWEVER IT IS HELPFULTO VIEW THE AREAL COVERAGE OF PLATFORM

AS CONE WITH THE PLATFORM AT THE PEAK THE DEEPERTHE RESERVOIR THE WIDER

THE BASE OF THE CONE

EXPLANATIONOF THE EAC MODEL SEE APPENDIX SECTION OF THE COMPANION
ST GEORGEBASIN REPORTDAMESDAME MOORE 1980C
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DEEP RESERVOIRSRESERVOIR WHILE REQUIRINGLONG COSTLYWELLSWELL CAN BE REACHED FROM

SINGLE PLATFORM SHALLOW RESERVOIRSRESERVOIR MAY REQUIRE MULTIPLE PLATFORMSPLATFORM TO

PRODUCE GIVEN RESERVOIR

TABLE 62 CASE ILLUSTRATESILLUSTRATE THISTHI RELATIONSHIP AS THE DEPTH DECREASESDECREASE

FROM 3050 TO 1525 METERSMETER 10000 TO 5000 FEET EAC COSTSCOST DECLINE 26

PERCENT DUE TO THE SHORTER WELLSWELL REQUIRED AT 915 METERSMETER 3000 FEET

HOWEVER THREE PLATFORMSPLATFORM ARE REQUIREDTO PRODUCE THE FIELD TWO OF THE

PLATFORMSPLATFORM WERE ASSUMED TO BE SATELLITE PLATFORMSPLATFORM WITH LOWER DOCK LOADSLOAD AND

ONLY THE EQUIPMENTNECESSARY TO FEED THEIR PRODUCTIONTO THE THIRD MAIN

PLATFORM THUSTHU THE EXTRA PLATFORMAND EQUIPMENTCOST WAS ONLYABOUT TWICE

RATHER THAN THREE TIMESTIME THAT OF THE BASE CASE PLATFORM THISTHI ADDED COST IS

SUFFICIENT TO RAISE EAC COSTSCOST 11 PERCENT NEVERTHELESSNEVERTHELES RATE OF RETURN OF

169 PERCENTCAN STILL BE REALIZED UNDER THOSE ADVERSE CONDITIONSCONDITION

623 ECONOMIC IMPACTOF ALTERNATIVE INITIAL

WELL

THE RATE AT WHICH SINGLE WELL WILL PRODUCEDEPENDSDEPEND ON NUMBER OF RESERVOIR

CHARACTERISTICSCHARACTERISTIC SUCH AS PERMEABILITY POROSITY PRESSURE OIL VISCOSITY

ASSOCIATED GAS CONTENT AND CONNATE WATER CONTENT IN ADDITION THE NUMBERSNUMBER

OF WELLSWELL AND THEIR SPACING AFFECT PRODUCTIVITY AFTER INTEGRATINGALL OF

THESE FACTORSFACTOR OIL FIELDSFIELD IN THE NORTH ALEUTIAN SHELF ARE EXPECTEDTO PRODUCE

AT AN INITIAL PRODUCTIVITYIP OF BETWEEN 1000 5000 BARRELSBARREL PER DAY PER

WELL

COMPAREDTO THE BASE CASE IP OF 2000 BARRELSBARREL PER DAY AN OTHERWISE IDENTICAL

FIELD WITH 1000 BARREL PER DAY IP WOULD REQUIRETWICE AS MANY WELLSWELL TO

DRAIN THE FIELD THOSE ADDED WELLSWELL WOULD RAISE THE COST OF PLATFORMEQUIP

MENT AND OPERATINGCOSTSCOST TOTAL CAPITAL INVESTMENTSINVESTMENT ARE 33 PERCENT HIGHER

AS SHOWN IN CASE TABLE 62 OPERATINGCOSTSCOST ARE 60 PERCENTHIGHERFOR

LOW IP FIELD BECAUSE OF THESE ADDED COSTSCOST THE EAC COST PER BARREL IS

PERCENTHIGHER AND THE RATE OF RETURN IS 205 PERCENT OR 15 PERCENT LOWER

THAN THE BASE CASE
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AT IP RATESRATE HIGHERTHAN 2000 BARRELSBARREL PER DAY CAPITAL INVESTMENT AND OPERAT

ING COSTSCOST ARE LOWER THAN THOSE OF THE BASE CASE CONSEQUENTLYTHE RESULTING

EAC COSTSCOST FOR 3000 AND 5000 BARRELSBARREL PER DAY IP ARE LOWER BY 24 AND 35

PERCENT RESPECTIVELY

IN CONCLUSION THE IP RATESRATE THAT ARE LIKELY TO BE ENCOUNTERED IN THE NORTH

ALEUTIAN SHELF ARE NOT LIKELY TO CAUSE ANY FIELDSFIELD TO BE UNECONOMIC AND MAY

CAUSE SOME FIELDSFIELD TO BE EVEN MORE ECONOMICALLYATTRACTIVE IF IT IS ASSUMED

THAT SOMEWHAT HIGHER MAY BE SUSTAINABLE IN NORTH ALEUTIAN SHELF RESER

VOIRSVOIR THAN THOSE IN ST GEORGEBASIN IN APPENDIX WE HAVE SELECTED 3000

BARRELSBARREL PER DAY VERSUSVERSU 2000 BARRELSBARREL PER DAY IN ST GEORGEAS MOST LIKELY

VALUE

624 ECONOMIC IMPACT OF DEEPER

INCREASINGTHE WATER DEPTH FROM THE BASE CASE OF 45 METERSMETER 150 FEET TO

90 METERSMETER 300 FEET INCREASESINCREASE THE COST OF THE PLATFORM AND THUSTHU RAISESRAISE

CAPITAL COSTSCOST BY 24 MILLION AS SHOWN IN CASE TABLE 62 THISTHI INCREASESINCREASE

THE EAC ONLY SLIGHTLY FROM 2248 TO 2262 MOST OF THE ADDITIONAL CAPITAL

EXPENSE IS OFFSET BY LOWER FEDERAL TAXESTAXE FOR LARGERFIELDSFIELD THE 40 MILLION

COST OF THE TALLER PLATFORMWOULD BE AMORTIZED OVER GREATERPRODUCTIONAND

THUSTHU BE EVEN LESSLES SIGNIFICANT SHALLOW WATER DEPTHSDEPTH SUCH AS 15 METERSMETER 49

FEET OCCUR IN MANY PROMISINGLOCATIONSLOCATION ON THE SHELF IN THISTHI CASE DUE TO

THE LOWER PLATFORMCOSTSCOST AN EAC OF 2216 OR 14 PERCENTLOWER THAN THE

BASE CASE CAN BE EXPECTED IN GENERAL WATER DEPTHSDEPTH LIKELY TO BE ENCOUNT

ERED IN THE NORTH ALEUTIAN SHELF WILL NOT GREATLYINFLUENCE DEVELOPMENT

FEASIBILITY EXCEPT IN OTHERWISE MARGINALSITUATIONSSITUATION

625 IMPACT OF ALTERNATIVE RESERVOIR

THE MINIMUM ECONOMICALLYFEASIBLE FIELD SIZE FOR OIL IS 50 100 MILLION

BARRELSBARREL DEPENDINGON ENGINEERINGLOCATIONAL AND GEOLOGICALASSUMPTIONSASSUMPTION

AT THE BASE CASE DEPTHOF 3050 METERSMETER 10000 FEET SINGLE PLATFORMCAN

PRODUCE FIELD OF UP TO ABOUT 250 MILLION BARRELSBARREL THISTHI IS IN PART DUE TO

THE PRESENCE OF SEA ICE WHICH LIMITSLIMIT THE NUMBER OF CONDUCTER WELLSWELL TO 48

THE NUMBER WHICH CAN BE ENCLOSED IN THE PLATFORMLEGSLEG FOR THE NORTH
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ALEUTIAN SHELF WE HAVE ASSUMED ONE INJECTION WELL FOR EACH THREE PRODUCING

LQ BECAUSE OF THESE LIMITATIONSLIMITATION ONLY 36 PRODUCINGWELLSWELL CAN BE

PRODUCEDFROM PLATFORM ASSUMING 2000 BARRELSBARREL PER DAY PER WELL AND AN

ANNUAL PEAK CAPACITY OF 10 PERCENT OF THE TOTAL RESERVESRESERVE ONLY 250 MILLION

BARRELSBARREL CAN BE PRODUCEDFROM ONE PLATFORM

AS SEEN IN TABLE 62 CASE EAC COSTSCOST DECLINE AS RESERVOIR SIZE INCREASESINCREASE

FROM 50 250 MILLION BARRELSBARREL ALTHOUGHCAPITAL INVESTMENTSINVESTMENT ARE HIGHER FOR

THE LARGER FIELDSFIELD THE CAPITAL COST PER UNIT PRODUCTIONDECREASESDECREASE WITH FIELD

SIZE IN THISTHI RANGE SINCE SINGLE PLATFORMIS ADEQUATEFOR DEVELOPMENTAND

LARGERPIPE DIAMETER IS ONLYSLIGHTLY MORE EXPENSIVETHAN SMALL PIPE

THE 500 MILLION BARREL FIELD IS SLIGHTLYMORE EXPENSIVEPER BARREL THAN 250

MILLION BARREL FIELD BECAUSE THE PIPELINE IS NOT SHARED AS IS ASSUMED IN

OTHER CASESCASE FURTHERMORE IN MULTIPLATFORM FIELDSFIELD IT IS ASSUMED THAT

PLATFORMSPLATFORM ARE PHASEDIN AT RATE OF ONE PER YEAR DESPITE THE UNSHARED

PIPELINE AND THE DELAY IN PRODUCTIONTHERE IS ONLY AN 011 DIFFERENCE IN

EAC BETWEEN THE 250 AND 500 MILLION BARREL FIELDSFIELD

IN FOUR PLATFORM BILLION BARREL FIELD THE ECONOMIESECONOMIE OF SCALE IN PIPELINE

EVEN THOUGHTHE PIPE IS ASSUMED TO BE UNSHAREDRESULTSRESULT IN AN EAC OF ONLY

1958 THE LOWEST OF ANY CASE MODELED THE AFTERTAX RATE OF RETURN IS 313

PERCENT SECOND ONLYTO THE 32 PERCENTRETURN REALIZED ON SHARED PIPELINE

250 MILLION BARREL FIELD

626 IMPACT OF ALTERNATIVE PIPELINE

MAXIMUM OFFSHORE PIPELINE DISTANCESDISTANCE OF 130 KILOMETERSKILOMETER 81 MILESMILE CAN BE

ANTICIPATEDIN THE NORTH ALEUTIAN SHELF LEASE SALE AREA SEE APPENDIX

SECTION LONG ONSHORE PIPELINESPIPELINE UP TO 80 KILOMETERSKILOMETER OR 50 MILESMILE MAY BE

NEEDED IF ONSHORE FACILITIESFACILITIE CANNOT BE LOCATED ON THE BRISTOL BAY COAST

THISTHI COMPARESCOMPARE TO 51 RATIO USED IN THE ST GEORGEBASIN STUDY THE

DIFFERENCE IS DUE TO ENGINEERINGOPINION RATHER THAN TO DIFFERENCESDIFFERENCE IN

RESERVOIR CONDITIONSCONDITION BETWEEN THE TWO BASINSBASIN
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SINCE MOUNTAINOUSMOUNTAINOU TERRAIN MIGHT BE ENCOUNTERED IN SOME LOCATIONSLOCATION ONSHORE

PIPELINE IS SOMEWHAT MORE EXPENSIVE THAN COMPARABLEMARINE PIPELINE

IN THISTHI STUDY THE PIPELINE COSTSCOST WERE INTERPOLATEDTO REFLECT THE TOTAL

LENGTHIN INVERSE PROPORTION TO UNIT COST AND TO REFLECT PIPE DIAMETER

DIRECTLY PROPORTIONAL TO COST THISTHI METHOD IS MORE SENSITIVE TO THE

INCREMENTAL OR LUMPY COSTSCOST ASSUMED IN EARLIER STUDIESSTUDIE IN ADDITION PIPE
DIAMETERSDIAMETER HAVE BEEN ADJUSTED TO REFLECT THE LOW TEMPERATURESTEMPERATURE HIGH VISCOSITY
THAT OCCUR IN THE SUBARCTIC THISTHI RESULTSRESULT IN LARGERDIAMETER PIPESPIPE THAN

WERE ASSUMED FOR ST GEORGEAND PREVIOUSPREVIOU STUDIESSTUDIE

AS EXPECTED TABLE 62 CASE SHOWSSHOW THAT EAC COSTSCOST ARE GREATEST FOR LONG
PIPELINESPIPELINE ESPECIALLY FOR LONG ONSHORE PIPELINESPIPELINE SINCE ALL OF THE CASESCASE

MODELED HAD RATESRATE OF RETURN IN EXCESSEXCES OF 20 PERCENT PIPE LENGTHIS NOT

LIMITING ECONOMIC FACTOR FOR THE CASESCASE MODELED EVEN 128KILOMETER

80MILE MARINE PIPELINE THAT SUPPORTSSUPPORT ONLY ONE 100 MILLION BARREL FIELD IS

ECONOMICALLYFEASIBLE

627 OF ALTERNATIVE PLATFORM

AS INDICATED IN CASE TABLE 62 STEEL GRAVITY PLATFORMSPLATFORM ARE MILLION

MORE COSTLYTHAN COOK INLET STEEL JACKET PLATFORMSPLATFORM AT 90METER 295FOOT
WATER DEPTH ALTHOUGHTHISTHI COST DISCREPANCYDISAPPEARSDISAPPEAR FOR PLATFORMSPLATFORM IN

DEEPER WATER PRODUCTION OCCURSOCCUR LATER FOR GRAVITY LH AND AD

VERSELYAFFECTSAFFECT THEIR ECONOMIC VIABILITY ACCORDINGTO SANTE FE ENGINEERING
GRAVITY PLATFORMSPLATFORM MAY TAKE ABOUT ONE YEAR LONGERTO BRING INTO PRODUCTION
THAN COMPARABLESIZE JACKETEDPLATFORM WITH OTHER INVESTMENTSINVESTMENT PIPE AND

TERMINAL IN PLACE DELAY IS COSTLY THUSTHU UNLESSUNLES THE STORAGECAPACITY
AFFORDED BY THE GRAVITY PLATFORMIS NEEDED GRAVITYPLATFORMSPLATFORM ARE NOT LIKELY
TO BE USED IN THE NORTH ALEUTIAN SHELF

CONSTRUCTION SCHEDULE FOR STEEL GRAVITY PLATFORMSPLATFORM MAY BE 12
MONTHSMONTH LONGER DEPENDINGUPON WATER DEPTH THAN THE COOK INLET STEEL
JACKET PLATFORMSPLATFORM
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628 OF ALTERNATIVE

IN ORDER TO DEMONSTRATE THE EFFECT OF SLIGHT DIFFERENCESDIFFERENCE IN PRODUCTION

SCHEDULINGAND CAPITAL INVESTMENTSINVESTMENT BETWEEN THE ST GEORGEBASIN STUDY AND THE

CURRENT STUDY THE BASE CASE WAS RUN USINGTHE ST GEORGESCHEDULE AS SHOWN

IN CASE TABLE 62 THISTHI RESULTSRESULT IN EAC COST ONLY 012 LESSLES FOR THE ST

GEORGECASE ALTHOUGHTHISTHI RESULTSRESULT IN ONE PERCENTGREATEREAC

TO SIMULATE DELAY IN PRODUCTIONDUE TO PERMITTINGPROBLEMSPROBLEMFOR EXAMPLE

PRODUCTIONWAS ASSUMED TO BEGIN IN YEAR RATHER THAN YEAR LEAVING THE

COSTLYEQUIPMENTIDLE FOR ONE YEAR SUCH DELAYRAISESRAISE THE EAC 106 PER

BARREL AND LOWERSLOWER THE RATE OF RETURN FROM 242 TO 191 PERCENT ALTHOUGHNOT

MODELED IT IS SAFE TO EXTRAPOLATETHAT MORE LENGTHYDELAYSDELAY WOULD HAVE

SEVERE EFFECT ON ECONOMIC VIABILITY

629 ECONOMICSECONOMIC OF PRODUCINGGAS IN ASSOCIATION WITH

HISTORICALLY MOST GAS PRODUCEDIN ASSOCIATION WITH OIL HAS BEEN EITHER

FLARED WASTED OR REINJECTEDTO INCREASE THE OIL PRODUCTIVITYRATE FLARING

CURRENTLYIS PROHIBITEDBY FEDERAL LAW THE ADVANTAGESADVANTAGEOF GAS REINJECTION

CAN ALSO BE REALIZED THROUGHWATERFLOOD TECHNIQUESTECHNIQUE IE WATER INJECTION

ONE MAY THEREFORE JUDGE THE ECONOMICSECONOMIC OF PRODUCING ASSOCIATED GAS BY

DETERMININGWHETHER THE INCREMENTAL COSTSCOST OF SEPARATINGAND DELIVERING THE

GAS TO MARKET ARE COVERED BY ITS REVENUESREVENUE

WE DID NOT EVALUATE THE ECONOMICSECONOMIC OF ASSOCIATED GAS PRODUCTIONIN THE NORTH

ALEUTIAN SHELF SINCE WE BELIEVE THAT THE RESULTSRESULT OF OUR ST GEORGEBASIN

ANALYSISANALYSI DAMESDAME MOORE 1980C SECTION 628 WOULD BE EQUALLYAPPLICABLETO

THISTHI AREA

6210 OF COST AND PRICE UNCERTAINTY

ON OIL FIELD DEVELOPMENT

IN VIEW OF RAPID OIL PRICE INCREASESINCREASE IN THE PAST YEAR AND THE LESSLES DRAMATIC

BUT STILL HIGH INFLATION IN PETROLEUMDEVELOPMENTCOSTSCOST IT IS IMPOSSIBLETO
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ACCURATELYPREDICT RELATIVE PRICE AND COST MOVEMENTSMOVEMENT THE INFLATION

ASSUMPTION THAT DEVELOPMENTCOST WOULD MATCH PETROLEUM PRICE INCREASESINCREASE
USED IN PREVIOUSPREVIOU OCS ECONOMIC STUDIESSTUDIE IS INCREASINGLYDIFFICULT TO JUSTIFY
HOWEVER IT IS ALSO DIFFICULT TO DEFEND ANY OTHER PRICECOST INFLATION

SCENARIO THEREFORE TO ILLUSTRATE THE EFFECTSEFFECT OF VARIOUSVARIOU PRICE AND COST

CHANGESCHANGE ON THE BASE CASE NORTH ALEUTIAN SHELF OIL FIELD NUMBER OF SEN

SITIVITY CASESCASE WERE STUDIED THE RESULTSRESULT OF THAT ANALYSISANALYSI ARE DISPLAYED IN

TABLE 63 THE CHANGESCHANGE ARE IN REAL UNINFLATED TERMSTERM RELATIVE TO OTHER

PRICESPRICE AND COSTSCOST

62101 PRICE

INCREASINGOIL PRICESPRICE TO 4500 64 PERCENT INCREASE FROM THE BASE CASE
INCREASESINCREASE THE RATE OF RETURN DRAMATICALLY504 PERCENT EAC COST ALSO

INCREASESINCREASE BY 428 PERCENT THISTHI INCREASE IS DUE TO THE GREATERTAX LIABILITY
INCURRED BY THE DEVELOPER AN 18 PERCENTDECLINE IN OIL PRICESPRICE TO 2250
CAUSESCAUSE PROPORTIONALLYGREATERDROPIN THE RATE OF RETURN AS RESULT OF THE

HEAVY COSTSCOST OF OIL FIELD DEVELOPMENT ESCALATINGOIL PRICESPRICE
PERCENT YEAR RELATIVE TO COSTSCOST RESULTSRESULT IN 194 PERCENT INCREASE IN THE

RATE OF RETURN DESPITE AN EAC INCREASE OF 178 PERCENT

62102 COST

INCREASINGOPERATINGAND ADMINISTRATIVE COSTSCOST BY 25 PERCENT IE TO ALLOW

FOR THE NECESSARILYAPPROXIMATENATURE OF THE MIDRANGE ESTIMATESESTIMATE USED IN THE

MODEL RUNSRUN HAS LITTLE IMPACT ON PROFITABILITY SINCE THESE COSTSCOST CAN BE

EXPENSEDAGAINST CURRENT YEAR EARNINGSEARNING TAX REDUCTIONSREDUCTION CUSHION THE EFFECTSEFFECT

OF THE INCREASE DECREASE IN THESE COSTSCOST IS LIKEWISE CUSHIONED FROM

INCREASINGPROFITABILITY THUSTHU THE ECONOMIC RESULTSRESULT ARE NOT VERY SENSITIVE

TO CHANGESCHANGE IN OPERATINGCOSTSCOST

DECREASINGCAPITAL COSTSCOST TANGIBLE AND INTANGIBLE BY 20 PERCENT CAUSESCAUSE AN

INCREASE IN THE RATE OF RETURN ON INVESTMENT TO 28 PERCENT 25 PERCENT

INCREASE IN THESE COSTSCOST REDUCESREDUCE THE RATE OF RETURN TO 205 PERCENT TAXESTAXE
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TABLE

THE SENSITIVITIESSENSITIVITIE OF OIL PRICESPRICE AND DEVELOPMENT COSTSCOST

ON NORTH ALEUTIAN SHELF OIL DEVELOPMENT

DISCOUNTED AFTERTAX
RATE OF RETURN

BASE UH EAC OIL

PERCENTAGE PERCENTAGE COST PER PERCENTAGE
CHANGE BARREL CHANGE

BASE CASE 242 2248

INCREASE OIL PRICESPRICE 364 504 3211 428

TO 45 PER BARREL

DECREASE OIL PRICESPRICE 193 202 1973 122

TO 2250 PER BARREL

ESCALATE OIL PRICESPRICE 289 194 2649 178

AT PERCENTPER YEAR

DECREASE OPERATING 258 66 2180 30

AND ADMINISTRATIVE
COSTSCOST BY 20 PERCENT

INCREASE OPERATING 223 79 2333 38

AND ADMINISTRATIVE
COSTSCOST BY 25 PERCENT

ESCALATE OPERATING 239 12 2283 16

AND ADMINISTRATIVE
COSTSCOST BY PERCENT
PER YEAR

DECREASE TANGIBLE 280 157 2169 35

AND INTANGIBLE
COSTSCOST BY 20 PERCENT

INCREASE TANGIBLE 205 153 2347 44

AND INTANGIBLE
COSTSCOST BY 25 PERCENT
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HAVE LITTLE INFLUENCE ON THESE COSTSCOST WHICH ARE INCURRED IN THE EARLYYEARSYEAR

OF DEVELOPMENT EAC COSTSCOST ARE NOT AS SENSITIVE TO THESE COST CHANGESCHANGE SINCE

THE COSTSCOST ARE SPREAD OVER THE PRODUCTIVE LIFE OF THE DEVELOPMENT

63 RESULTSRESULT OF NONASSOCIATED GAS DEVELOPMENT

IN THE NORTH ALEUTIAN

AN APPROACHSIMILAR TO THAT USED FOR OIL DEVELOPMENTWAS EMPLOYED IN

ANALYZINGGAS DEVELOPMENTECONOMICSECONOMIC THE GAS FIELD CONDITIONSCONDITION THAT WERE

MODELED ARE SHOWN IN TABLE MOST GASCONTAININGRESERVOIRSRESERVOIR ARE ASSUMED

TO BE IN DEEP FORMATIONSFORMATION THEREFORE NO SHALLOW GAS RESERVOIR CASESCASE WERE

MODELED

631 CASE ASSUMPTIONSASSUMPTION AND RESULTSRESULT

IN ANALYZING GAS DEVELOPMENT

GAS BASE CASE CONDITIONSCONDITION FOR WATER DEPTH RESERVOIR DEPTH AND DISTANCE FROM

SHORE WERE IDENTICAL TO THOSE USED FOR THE OIL CASE ANALYSESANALYSE IN ADDITION

THE FOLLOWINGPARAMETERSPARAMETER WERE ASSUMED IN THE BASE CASE

RESERVOIRSIZE

INITIAL PRODUCTIVITY 15 MILLION CUBIC FEET PER DAY PER
WELL

RECOVERABLE RESERVESRESERVE PER ACRE 200 MILLION CUBIC FEET

PRODUCTION SYSTEM STEEL PLATFORM WITH HALFSHARED
128KILOMETER 80MILE MARINE PIPE
16KILOMETER 10MILE ONSHORE PIPE

TERMINAL NONE INCLUDED

NO TERMINAL OR LNG CONVERSION CHARGESCHARGE WERE INCLUDED SINCE THE BOUNDARYOF

THE SYSTEM MODELED WAS AT THE GATEOF AN LNG PLANT THE 222 PER THOUSAND

CUBIC FEET GAS PRICE USED REPRESENTSREPRESENT AN ENDOFPIPE PRICE AT THE ALASKA
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TABLE 64

RESERVOIR PRODUCTION AND LOCATIONAL FACTORSFACTOR

EVALUATED IN THE ECONOMIC ANALYSISANALYSI GAS

RANGEOF
UH PARAMETERSPARAMETER

RESERVOIR METERSMETER 3050 10000
DEPTH FEET

RESERVOIR TRILLION 05 10 30
SIZE CUBIC FEET

PIPE DISTANCE KILOMETERSKILOMETER 12816 01 4880 3050 3248
MARINEONSHORE MILESMILE 2030 3116 2010

INITIAL MILLION 100 150

PRODUCTIVITY CUBIC FEET

PER WELL

WATER DEPTH METERSMETER 15 50 90 150
FEET

PLATFORM NONE STEEL JACKET STEEL GRAVITY
TYPE

INDJCATESINDJCATE THE VALUE USED IN THE BASE CASE
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PENINSULA LVH IMPLICIT IN THESE ECONOMIC ASSESSMENTSASSESSMENT OF INDI

VIDUAL FIELDSFIELD IS THE ASSUMPTIONTHAT THERE WILL BE SUFFICIENT GAS PRODUCED

FROM THE NORTH ALEUTIAN SHELF TO SUSTAIN AN LNG PLANT AND SHIPPING LINK TO

THE LOWER 48

LIKE THE OIL BASE CASE THE GAS BASE CASE USESUSE BOTH FAVORABLE AND UNFAVORABLE

RESERVOIR PRODUCTIONAND LOCATIONAL CHARACTERISTICSCHARACTERISTIC THE ONE TRILLION CUBIC

FEET RESERVOIR SIZE IS NOT VERY LARGECOMPAREDTO THE POSSIBLE GIANT GAS

FIELDSFIELD TRILLION CUBIC FEET THAT MAY EXIST IN THE NORTH ALEUTIAN

SHELF THE ASSUMED 128KILOMETER 80MILE MARINE 16KILOMETER 10MILE

ONSHORE PIPE IS ALSO AN UNFAVORABLE ASSUMPTION OTHER FIELD CONDITIONSCONDITION

REPRESENT FAVORABLE BIASBIA SUCH AS THE HIGH IP AND DEEP TARGET

UNDER THESE ASSUMPTIONSASSUMPTION CAPITAL INVESTMENT OF 228 MILLION OVER THE FIRST

YEARSYEAR IS NECESSARY FOR DEVELOPMENTOF THE BASE CASE IE ELEVEN Q2S

ARE DRILLED FROM THE PLATFORMTO YIELD PEAK FLOW OF 158 MILLION CUBIC

FEET PER DAY THE FIELD PRODUCESPRODUCEFOR 19 YEARSYEAR BEFORE REACHINGITS ECONOMIC

LIMIT OPERATINGCOSTSCOST EXCEED REVENUESREVENUE AFTER THAT YEAR THE NET PRESENT

VALUE AFTERTAX CASH FLOW DISCOUNTED BACK TO THE FIRST YEAR OF DEVELOPMENT

AT 12 PERCENT TOTALSTOTAL 100 MILLION TABLE 65 SHOWSSHOW THE RATE OF RETURN ON

INVESTMENT TO BE 143 PERCENT THISTHI RETURN WHILE WELL ABOVE THE 12 PERCENT

HURDLE RATE IS LOWER THAN MOST OF THE NORTH ALEUTIAN SHELF OIL DEVELOPMENT

CASESCASE MODELED THE EAC GAS COST IS 209 PER MILLION CUBIC FEET BELOW THE

222 ASSUMED SELLING PRICE

DISCUSSION OF THISTHI ASSUMPTION SEE APPENDIX SECTION OF THE ST

GEORGEBASIN REPORT

RESPONSE TO COMMENTSCOMMENT REGARDINGTHE SHORT LIFE OF THE ST GEORGEBASIN

GAS FIELDSFIELD FEWER WELLSWELL WERE ASSUMED IN NORTH ALEUTIAN GAS PRODUCTION
THISTHI RESULTSRESULT IN PEAK PRODUCTIONOF PERCENTOF RESERVESRESERVE PER YEAR AS

OPPOSEDTO 10 PERCENT IN THE ST GEORGEBASIN STUDY
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632 IMPACT OF ALTERNATIVE WELL

NORTH ALEUTIAN SHELF WELLSWELL ARE ASSUMED TO PRODUCE IN THE RANGE OF 10 15

MILLION CUBIC FEET PER DAY FIELDSFIELD WITH LOWER IP WELLSWELL WOULD REQUIREMORE

WELLSWELL PER PLATFORMTO PRODUCE GIVEN SIZE FIELD AT GIVEN RATE AS SEEN IN

TABLE 65 CASE DEVELOPMENTOF 10 MILLION CUBIC FEET PER DAY WELL

RESERVOIR WOULD REQUIRE MORE CAPITAL INVESTMENT THAN THE BASE CASE THISTHI

RESULTSRESULT MA RATE OF RETURN OF 122 PERCENT JUST ABOVE THE 12 PERCENT HURDLE

RATE THE EAC COST PER THOUSAND CUBIC FEET 217 IS BARELY BELOW THE

MAXIMUM SELLING PRICE THUSTHU NORTH ALEUTIAN SHELF GAS DEVELOPMENTIS QUITE
SENSITIVE TO IP

633 IMPACTOF WATER

DECREASINGTHE WATER DEPTH AT THE PLATFORMFROM THE BASE CASE OF 45 METERSMETER

90 FEET TO 15 METERSMETER 50 FEET REDUCESREDUCE CAPITAL INVESTMENT BY 28 MILLION AS

SHOWN IN TABLE 65 THISTHI RAISESRAISE THE RATE OF RETURN TO 154 PERCENT AND

LOWERSLOWER THE EAC COST PER THOUSAND CUBIC FEET BY 004 SINCE DEEPWATERSWATER ARE

NOT LIKELY IN THE NORTH ALEUTIAN SHELF WATER DPETHWILL NOT STRONGLYAFFECT

ECONOMIC VIABILITY OF GAS PRODUCTION

634 IMPACT OF RESERVOIR

OTHER CONDITIONSCONDITION HELD CONSTANT SMALLER RESERVOIR COSTSCOST MORE PER THOUSAND

CUBIC FEET TO DEVELOP HAS HIGHEREAC COSTSCOST AND CONSEQUENTLY LOWER RATE OF

RETURN THAN LARGERRESERVOIR IN ADDITION THE COST OF PLATFORMAND

PIPELINE FOR SMALL FIELD IS AMORTIZED OVER LESSLES PRODUCTION AS SHOWN IN

TABLE 65 FIELD WITH 500 BILLION CUBIC FEET OF RECOVERABLE RESERVESRESERVE YIELDSYIELD

RATE OF RETURN OF ONLY44 PERCENT WELL BELOW THE 12 PERCENTHURDLE RATE

THUSTHU THE MINIMUM ECONOMIC GAS FIELD SIZE IS SLIGHTLY BELOW ONE TRILLION

CUBIC FEET IN THE NORTH ALEUTIAN SHELF BY CONTRAST LARGEGAS FIELD OF

TRILLION CUBIC FEET HAS AN AFTERTAX RATE OF RETURN OF 216 PERCENT WELL

ABOVE THE HURDLE RATE AND COMPARABLETO OIL FIELD RATE OF RETURN
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635 IMPACT OF ALTERNATIVE PIPELINE CONFIGURATION

AS SEEN IN TABLE 65 PIPELINE LENGTHSLENGTH SHORTER THAN THE 128KILOMETER 80

MILE MARINE AND 16KILOMETER 10MILE ONSHORE LENGTHSLENGTH OF THE BASE CASE

LOWER EAC COSTSCOST SLIGHTLY AND ENHANCE PROFITABILITY AN UNSHARED BASE CASE

PIPELINE IS OF COURSE LESSLES PROFITABLETHAN SHARED PIPE BUT NEVERTHELESSNEVERTHELES

JUST EXCEEDSEXCEED THE 12 PERCENTRATE OF RETURN HURDLE SINCE THISTHI FAIRLY UN

FAVORABLE CASE IS STILL ECONOMIC PIPELINE DISTANCE ALONE IS NOT LIKELY TO

DETER GAS PRODUCTIONIN THE NORTH ALEUTIAN SHELF

636 OF COST AND PRICE UNCERTAINTY

ON GAS FIELD DEVELOPMENT

AS SHOWN IN TABLE 66 INCREASINGTHE PRICE RECEIVED FOR GAS AT THE SHORE

TERMINAL FROM 222 TO 360 PER THOUSAND CUBIC FEET 75 PERCENTINCREASE

RAISESRAISE THE RATE OF RETURN TO 247 PERCENT 74 PERCENTHIGHERTHAN THE BASE

CASE HIGHER REVENUESREVENUE WOULD ALSO CAUSE THE EAC TO RISE 364 PERCENTBECAUSE

OF THE GREATERTAX LIABILITY DECREASINGTHE GAS PRICE TO 175 PER THOUSAND

CUBIC FEET 21 PERCENTDECREASE DROPSDROP THE RATE OF RETURN TO PERCENT

BELOW THE ECONOMIC LIMIT OF FEASIBILITY TAXESTAXE LOWER THE EAC 12 PERCENTTO

183 OR JUST ABOVE THE RECEIVED PRICE ESCALATINGRELATIVE GAS PRICESPRICE BY

PERCENTPER YEAR RAISESRAISE THE RATE OF RETURN TO 192 PERCENT RATE OF RETURN

OF 35 PERCENTGREATERTHAN THE BASE CASE

AS IN OIL DEVELOPMENT TAXESTAXE REDUCE THE IMPACT OF EITHER INCREASESINCREASE OR

DECREASESDECREASE IN OPERATINGAND ADMINISTRATIVE COSTSCOST INCREASING THESE COSTSCOST 25

PERCENTCAUSESCAUSE REDUCTION OF ONLY 25 PERCENTIN THE RATE OF RETURN WHILE

COST DECREASE OF 20 PERCENTPRODUCESPRODUCE RATE OF RETURN ONLY PERCENTHIGHER

EAC COST CHANGESCHANGE ARE EVEN LESSLES SENSITIVE TO OPERATINGAND ADMINISTRATIVE COST

CHANGESCHANGE

DECREASINGCAPITAL COSTSCOST BY 20 PERCENTINCREASESINCREASE THE RATE OF RETURN FROM 142

TO 168 PERCENT LIKEWISE INCREASINGCAPITAL COSTSCOST BY 25 PERCENTREDUCESREDUCE

THE RATE OF RETURN TO 117 PERCENT OR JUST BELOW THE ECONOMIC HURDLE RATE

EAC COSTSCOST ARE NOT AS SENSITIVE TO THOSE COST CHANGESCHANGE SINCE THE COSTSCOST ARE

AMORTIZEDOVER THE LIFE OF THE FIELD
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64 OF NORTH ALEUTIAN SHELF OIL AND GAS SUPPLIESSUPPLIE

TO US ENERGY

641 THE SUPPLYOF

NORTH ALEUTIAN SHELF OIL AND

POTENTIAL OIL AND GAS SUPPLIESSUPPLIE FROM THE NORTH ALEUTIAN SHELF COULD BE AVAIL

ABLE TO THE UNITED STATESSTATE NO SOONER THAN 1992 IF THE LEASE SALE IS HELD ON

SCHEDULE IN 1983 CHAPTER 70 DEVELOPSDEVELOP THE LIKELY SUPPLY PATTERNSPATTERN FOR THE

US GEOLOGICALSURVEY STATISTICAL MEAN RESOURCE ESTIMATE ASSUMING HIGH

LEVEL AND RAPID EXPLORATIONAND DEVELOPMENTPROGRAM INDEED THE POTENTIAL

SUPPLIESSUPPLIE ARE NOT INSIGNIFICANT GAS COULD FLOW AT OVER 400 MILLION CUBIC

FEET PER DAY DURING THE LATE 1990S1990 OIL COULD FLOW IN EXCESSEXCES OF 150000

BARRELSBARREL PER DAY DURINGTHE LATE 1990S1990 HENCE DEVELOPMENTOF THESE OFFSHORE

RESOURCESRESOURCE WILL ENTAIL SIGNIFICANTONSHORE DEVELOPMENTSDEVELOPMENT IN THE ALEUTIANSALEUTIAN OR

ALASKA PENINSULA OR BOTH

THE FOLLOWING SECTIONSSECTION HIGHLIGHTTHE ECONOMIC ISSUESISSUE CONCERNINGTHE MARKETING

POTENTIALOF NORTH ALEUTIAN SHELF IL AND GAS IN THE UNITED STATESSTATE IN

PARTICULARALASKASALASKA CONTRIBUTION TO FUTURE US OIL SUPPLIESSUPPLIE THE RELATION

SHIP OF THESE SUPPLIESSUPPLIE TO PAD SUPPLYDEMANDBALANCE AND THE IMPACT OF NORTH

ALEUTIAN SHELF PRODUCTIONON PAD INDEPTH PRESENTATIONOF SOME OF THE

ISSUESISSUE PRESENTEDIN THE JUNE 1980 NORTON BASIN MARKETABILITY STUDY DAMESDAME

MOORE 1980B IS NOT REPRODUCEDIN THISTHI REPORT THE READER IS REFERREDTO

THAT STUDY FOR DETAILED DISCUSSION ON WORLD OIL SUPPLY AND DEMAND OIL

SUPPLYFORECASTSFORECAST AND THE US ENERGY SITUATION

642 LINK TO US FUTURE OIL

THE SECURITY OF THE US OIL SUPPLYHAS BECOME MAJORIMPETUSIMPETU BEHIND US

ENERGY POLICY WHILE THE CURRENT RECESSION HAS CREATED SMALL SURPLUSSURPLU IN

THE WORLD OIL MARKET EXPORTERSEXPORTER STILL POSSESSPOSSES GREATLEVERAGE AND IMPORTERSIMPORTER

REMAIN VULNERABLE US OFFICIALSOFFICIAL REMAIN WORRIED ABOUT THE IMPACT OF IMPORT

SUPPLY DISRUPTIONSDISRUPTION ON THE US ECONOMY AND QUALITY OF LIFE THE US AS

WELL AS MUCH OF THE REST OF THE WORLD WILL REMAIN CRITICALLY DEPENDENTON
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OIL FROM THE POLITICALLY UNSTABLE MIDDLE EAST UNTIL SOMETIME IN THE NEXT

CENTURY WHEN ALTERNATIVE TECHNOLOGIESTECHNOLOGIE AND SOURCESSOURCE OF ENERGY ARE DEVELOPED

MINOR IMPORT SUPPLYDISRUPTIONSDISRUPTION WILL CONTINUE TO HAVE MAJOR ECONOMIC DIS

RUPTIONSRUPTION WHEN THESE WILL OCCUR CANNOT BE FORECAST TO THE EXTENT THAT US

ENERGY POLICIESPOLICIE CAN STIMULATE DOMESTIC PRODUCTIONOR REDUCE DEMAND FOR OIL

THE US WILL BECOME LESSLES VULNERABLE TO UNPREDICTABLEDISRUPTIONSDISRUPTION

JOHN SWEARINGENCHAIRMEN OF STANDARD OIL OF INDIANA SUMMED IT UP AT

MEETINGOF THE COMMONWEALTH CLUB OF SAN FRANCISCO FEBRUARY 1980 THE

US MUST DO EVERYTHINGPOSSIBLE TO REDUCE ITS RELIANCE ON UNSTABLE SOURCESSOURCE

OF SUPPLY

ALASKASALASKA OCS APPEARSAPPEAR TO BE AMERICASAMERICA BEST HOPE FOR NEW OIL SUPPLIESSUPPLIE ONE

HALF TO TWOTHIRDSTWOTHIRD OF AMERICASAMERICA ESTIMATED UNDISCOVERED RESERVESRESERVE ARE EXPECTED

TO BE FOUND UNDER ALASKA WATERSWATER HOWEVER FEWER THAN MILLION OF ALASKASALASKA

200 MILLION OCS ACRESACRE HAVE BEEN LEASED AND EXPLORED

TRANSFORMINGALASKASALASKA OCS FRONTIER INTO OIL PRODUCING AREASAREA WILL BE

HERCULEAN TASK CONSEQUENTLY ALASKASALASKA VAST OCS POTENTIAL WILL NOT BE

EXPLOREDDISCOVERED DEVELOPED AND SUPPLIEDTO THE LOWER 48 IN SIGNIFICANT

QUANTITIESQUANTITIE BEFORE THE EARLY 1990S1990 UNDER THE EXISTING DEPARTMENTOF INTERIOR

5YEAR LEASE SCHEDULE

THE ESTIMATED PRODUCTIONLEVELSLEVEL SHOWN ON FIGURE 1H ARE BASED ON DEPARTMENT

OF ENERGYDOE AND SHELL ESTIMATESESTIMATE

643 ADMINISTRATION DISTRICT WITH SPECIAL

REFERENCE TO

THE FUTURE SUPPLYAND PRICE OF OIL TO US PETROLEUM ADMINISTRATION DISTRICT

PAD THE SEVEN WESTERNMOST STATESSTATE INCLUDINGALASKA AND HAWAII WILL BE

SHAPEDMOSTLYBY CONDITIONSCONDITION IN THE WORLD PETROLEUMMARKET ALTHOUGHFEDERAL

ALASKA AND CALIFORNIA ENERGY POLICIESPOLICIE WILL HAVE IMPORTANTIMPACTSIMPACT ON SUPPLY

IN 1978 OIL CONSUMPTIONIN PAD AMOUNTED TO 26 MILLION BARRELSBARREL PER DAY OF

THISTHI CALIFORNIA CONSUMED 21 MILLION BARRELSBARREL PER DAY ABOUT 80 PERCENT

OF THE DISTRICT TOTAL TABLE 67 SHOWSSHOW THE DISTRICT 1978 1979 AND
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TABLE 67

US DISTRICT SUPPLYDEMAND
THOUSANDBARRELSBARREL PER DAY

UH UH 1980

DISTRICT CONSUMPTION 2624 2754 2625
INTERDISTRICT AND FOREIGNPRODUCT SHIPMENTSSHIPMENT UH

TOTAL DEMAND 2760 2839 2700

PRODUCTION

CALIFORNIA CRUDE ARID NGL 951 995 965
ALYESKA PIPELINE THROUGHPUT 1065 1250 1500
COOK INLET PRODUCTION UH

SUBTOTAL PAD PRODUCTION 2153 2366 2565

FOREIGNIMPORTSIMPORT
CRUDE OIL 571 560 400
PRODUCTSPRODUCT UH

SUBTOTAL 710 500

INTERDISTRICT PRODUCT RECEIPTSRECEIPT 167 155 50

REFINERYPROCESSPROCES GAIN 112 115 110

3123 3346 3225

CRUDE INTERDISTRICT 363 507 525

REFINERY CAPACITY 2889 2868 NA
CRUDE RUNSRUN 2361 2419 NA
PERCENT UTILIZATION 82 84 NA

SOURCESSOURCE OIL COMPANYCONFIDENTIAL 1979
DAMESDAME MOORE
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PRELIMINARY FIRST QUARTER 1980 SUPPLYDEMAND BALANCE FOR CRUDE OIL AND

PETROLEUMPRODUCTSPRODUCT THE TABLE ILLUSTRATESILLUSTRATE SEVERAL SITUATIONSSITUATION ABOUT PAD

PETROLEUMFLOWSFLOW CAUSED BY THE REFINERSREFINER NEED TO BALANCE CRUDE MIXESMIXE TO

MAKE THE PRODUCTSPRODUCT DEMANDED

TABLE 67 SHOWSSHOW THAT

ALTHOUGHCALIFORNIA AND ALASKA ARE AMONG THE TOP FOUR OIL AND GAS

PRODUCINGSTATESSTATE PAD MUST IMPORT OIL FROM FOREIGN SOURCESSOURCE TO

COVER 25 PERCENTOF ITS PRODUCTDEMAND

CALIFORNIA CRUDE PRODUCTIONPROVIDESPROVIDE ABOUT 35 PERCENT OF PAD

PRODUCTDEMAND

PAD IMPORTSIMPORT 600000 700000 BARRELSBARREL PER DAY OF FOREIGNCRUDE AND

PRODUCTSPRODUCT AT THE SAME TIME IT TRANSSHIPSTRANSSHIP TO DISTRICTSDISTRICT 500000

BARRELSBARREL PER DAY OF ALASKA CRUDE

SIMILARILY PRODUCTSPRODUCTARE SHIPPEDOUT OF PAD TO DISTRICTSDISTRICT IIV EVEN

THOUGHPAD IS AN IMPORTEROF MANUFACTURED PRODUCTSPRODUCT

PRODUCTSPRODUCT ARE SHIPPED INTO PAD FROM FOREIGNREFINERIESREFINERIE AND FROM

DISTRICTSDISTRICT IIV EVEN THOUGH PAD REFINERIESREFINERIE ARE LESSLES THAN 85

PERCENTUTILIZED

EXISTING CALIFORNIA REFINERIESREFINERIE ARE NOT CAPABLEOF PROCESSINGALL THE AVAIL

ABLE CALIFORNIA AND ALASKA CRUDE WITHOUT PRODUCING SURPLUSSURPLU OF HEAVY

PRODUCTSPRODUCT FUEL OILSOIL AND DEFICIT OF LIGHT PRODUCTSPRODUCT GASOLINE THISTHI

SITUATION IS FURTHER COMPLICATEDBY THE SOUTHERN CALIFORNIA ENVIRONMENTAL

REQUIREMENTTHAT FUEL OILSOIL MUST CONTAIN LESSLES THAN 025 PERCENT SULFUR

INDONESIAN CRUDE IS THE PERFECTFEED STOCK TO BLEND WITH DOMESTIC CRUDESCRUDE TO

MAKE LOW SULFUR FUEL OIL AND TO MEET CALIFORNIASCALIFORNIA DEMAND FOR LIGHT PRODUCTSPRODUCT

IT IS POSSIBLE TO RETROFIT THE EXISTING REFINERIESREFINERIE WITH EXPANDED HYDRO

CRACKINGAND RESIDUUM DESULFURIZATION RDS CAPACITYTO PROCESSPROCES ADDITIONAL

QUANTITIESQUANTITIE OF EITHER NORTH SLOPE OR HEAVY CALIFORNIA CRUDESCRUDE WHETHER THESE

625



REFINERYMODIFICATIONSMODIFICATION WILL OCCUR DEPENDSDEPEND ON ECONOMICSECONOMIC AND STATE AND NATIONAL

ENERGY POLICY ISSUESISSUE

UNLESSUNLES REFINERYMODIFICATIONSMODIFICATION ARE MADE LITTLE MORE THAN MILLION BARRELSBARREL

PER DAY OF NORTH SLOPEQUALITY CRUDE CAN BE PROCESSEDIN PAD AND PRUDHOE

PRODUCTION ABOVE 13 MILLION BARRELSBARREL PER DAY WILL CONTINUE TO MOVE TO PADSPAD

644 OF NORTH ALEUTIAN SHELF PRODUCTION ON PAD

TABLE 68 SHOWSSHOW HOW NEW PRODUCTIONFROM THE NORTH ALEUTIAN SHELF COULD IMPACT
PAD VS SUPPLYDEMANDBALANCE WITHOUT QUESTION GREATDEAL OF UNCER

TAINTY SURROUNDSSURROUND ALL THE ISSUESISSUE THAT UNDERLIE THE DETERMINANTSDETERMINANT OF BOTH SUPPLY
AND DEMAND

THE PAD DEMAND FORECAST SHOWN ON TABLE 68 REFLECTSREFLECT THE CONSUMPTIONCHANGESCHANGE

THAT HAVE OCCURRED SINCE THE RADICAL POLITICAL CHANGESCHANGE IN THE MIDDLE EAST

AND NOW CALLSCALL FOR PETROLEUMUSE TO GROW AT 10 PERCENT ANNUALLYTO 1990 AND

THEN FLATTEN OUT IT ASSUMESASSUME TOTAL 1980 CONSUMPTIONAVERAGESAVERAGE NEAR THE FIRST

HALF ACTUAL CONSUMPTIONTOTALSTOTAL THISTHI FORECAST ASSUMESASSUME MORE CONSERVATION AND

SHIFTING TO ALTERNATE FUELSFUEL THAN THE CALIFORNIA ENERGYCOMMISSION CONVEN

TIONAL FORECASTBUT LESSLES THAN THE CALIFORNIA ENERGYCOMMISSION ALTERNATIVE

RESOURCE FORECAST

PAD CONSUMPTIONOF PETROLEUMPRODUCTSPRODUCT IS SENSITIVE TO NATURAL GAS SUPPLIESSUPPLIE

THE DEMAND FORECAST SHOWN IN TABLE 68 ASSUMESASSUME MOST LIKELY GAS SUPPLIESSUPPLIE
CALIFORNIA UTILITIESUTILITIE IF ALLOWED BY REGULATION COULD USE GAS INSTEAD OF FUEL

OIL LARGE SUPPLIESSUPPLIE OF NEW ALASKA GAS COULD REDUCE THE DEMAND FOR CRUDE

OIL

THE SUPPLY EXCLUDINGALASKA ON TABLE 68 INCLUDESINCLUDE BOTH CALIFORNIA PRODUCTION

AND INDONESIAN IMPORTSIMPORT PRODUCTION FROM CALIFORNIA RESERVESRESERVE IS EXPECTEDTO

PEAK AT 11 MILLION BARRELSBARREL PER DAYBY THE MIDL980SMIDL980 REMAIN AT PEAK THROUGH

THE EARLY 1990S1990 AND THEN SLOWLYDECLINE MODIFICATION OF REFINERIESREFINERIE IS

ASSUMED TO REDUCE BUT NOT ELIMINATE THE REQUIREMENTFOR HIGH GRAVITY LOW

SULFUR FOREIGNCRUDE IMPORTSIMPORT THESE IMPORTSIMPORT ARE ESTIMATED TO RANGE BETWEEN
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IMPACTOF POTENTIAL NEW ALASKA PRODUCTION ON PAD
SUPPLYDEMANDBAL ANCE

1000 BARRELSBARREL PER DAY

UH UH UH

DEMAND 2700 2860 3025 3125 3125

SUPPLY EXCLUDING
ALASKA 1710 1590 1600 1500 1450

EXISTING ALASKA
PRODUCTION 1610 1670 1300 700 370

TOTAL SUPPLY 3320 3260 2900 2200 1820

SUPPLYLUS 620 400 125 925 1305

PROJECTEDNORTH ALEUTIAN
SHELF PRODUCTION 138 145

SUPPLYLUSQ
DEFICIT WITH

NORTH ALEUTIAN
SHELF PRODUCTION 620 400 125 787 1160

SOURCE DAMESDAME MOORE JULY 1980
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300000 400000 BARRELSBARREL PER DAY AFTER 1985 TO BALANCE THE REFINERIESREFINERIE CRUDE

MIX OTHER IMPORTSIMPORT WILL HAVE TO BE ADDEDTOWARD THE END OF THE DECADE IF NEW

ALASKA RESERVESRESERVE ARE NOT DISCOVERED AND PRODUCEDBY THEN OIL SUPPLIESSUPPLIE FROM

EXISTING SOURCESSOURCE FOR PAD ARE SHOWN TO DECLINE FROM JUST OVER 33 MILLION

BARRELSBARREL PER DAY IN 1980 TO 29 MILLION BARRELSBARREL PER DAY BY 1990 AND JUST OVER

18 MILLION BARRELSBARREL PER DAY BY 2000 NEW ALASKA SUPPLIESSUPPLIE WILL BE REQUIRED TO

BALANCE PAD DEMAND REQUIREMENTSREQUIREMENT

AFTER 1985 PRUDHOE BAY PRODUCTIONFROM EXISTING RESERVESRESERVE WILL BEGIN TO

DECLINE WHEN THE PRUDHOE BAY FIELD STARTSSTART TO DECLINE THE WEST COAST

SURPLUSSURPLU OF ALASKA CRUDE SHOWN AS 620000 BARRELSBARREL PER DAY IN 1980 AND 400000

BARRELSBARREL PER DAY IN 1985 WILL QUICKLY DISAPPEAR BY 1990 PAD WILL BE SHORT

125000 BARRELSBARREL PER DAY DUE TO DECLINING EXISTING ALASKA PRODUCTION NORTH

ALEUTIAN SHELF PRODUCTIONWILL START UP IN WITH MODEST 5800 BARRELSBARREL

PER DAY BY 1995 WHEN THE SUPPLY DEFICIT IS EXPECTEDTO REACH925000

BARRELSBARREL PER DAY NORTH ALEUTIAN SHELF PRODUCTIONWILL REACH 138000 BARRELSBARREL

PER DAY THE 1995 NORTH ALEUTIAN PRODUCTIONWILL REDUCE THE DEFICIT TO

787000 BARRELSBARREL PER DAY 15 PERCENTREDUCTION AND REDUCE THE 2000 DEFICIT

BY 11 TOH 12 MILLION BARRELSBARREL PER DAY

FIGURE 62 SHOWSSHOW THE SUPPLYDEMANDPICTURE IN PAD NORTH ALEUTIAN SHELF

PRODUCTIONWILL ADD ONLY SMALL INCREMENT TO PRODUCTIONDURINGTHE

PEAK IN 1997 AND DECLINE THEREAFTER ADDITIONAL RESERVESRESERVE FROM OTHER ALASKA

BASINSBASIN WILL BE REQUIREDTO BALANCE PAD THROUGHOUTTHE LAST DECADE OF THISTHI

CENTURY AFTER THE EARLY1990S1990 PAD WILL REQUIREMORE OIL THAN THE ENTIRE

DOE LOWFIND ALASKA ESTIMATESESTIMATE TO REMAIN IN BALANCE IN THE HIGHFIND NEW

ALASKA DISCOVERIESDISCOVERIE CASE ALASKA CRUDE WILL REMAIN SURPLUSSURPLU ON THE WEST COAST

AND CAN CONTINUE TO MOVE EAST TO PADSPAD
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70 SELECTED PETROLEUM DEVELOPMENT OPTION

FOR THE GEOLOGICAL SURVEY MEAN

OIL AND GAS RESOURCE ESTIMATE

71

THISTHI CHAPTER PRESENTSPRESENT SPECIFICATIONSSPECIFICATION ON HYPOTHETICALOIL AND GAS DEVELOP

MENT CASE FOR THE NORTH ALEUTIAN SHELF CORRESPONDINGTO THE US GEOLOGICAL

SURVEY CONDITIONAL STATISTICAL MEAN OIL AND GAS RESOURCE ESTIMATE THE

CONDITIONAL ESTIMATESESTIMATE OF UNDISCOVERED RECOVERABLE OIL AND GAS FOR THISTHI AREA

ARE MARLOWET AL 1980

95 UH

OIL BILLIONSBILLION OF BARRELSBARREL 01 23 07

GAS TRILLIONSTRILLION OF CUBIC FEET 026 72 224

FOR THE PURPOSESPURPOSE OF FORMULATING DEVELOPMENTCASE THE NATURAL GAS RESOURCE

224 TRILLION CUBIC FEET HAS BEEN ASSUMED TO BE ABOUT 70 PERCENT NON

ASSOCIATED GAS AND 30 PERCENTASSOCIATED FOLLOWINGTHE ANALYSISANALYSI PRESENTEDIN

THE US GEOLOGICALSURVEYRESOURCE REPORTMARLOWET AL 1980

TABLE 71 SHOWSSHOW THE ASSUMED FIELDSFIELD THEIR RESERVESRESERVE AND LOCATION AND TIMING

OF DISCOVERY EXPLORATIONDEVELOPMENT AND PRODUCTIONDETAILSDETAIL OF THE HYPO

THETICAL DEVELOPMENTCASE ARE PRESENTEDIN TABLE 72 TABLE 73 SPECIFIESSPECIFIE

THE MAJOR ONSHORE FACILITIESFACILITIE AND THEIR CONSTRUCTION AND OPERATIONSCHEDULESSCHEDULE

THE DEVELOPMENTCASE HYPOTHESIZEDHERE ASSUMESASSUME RELATIVELYRAPID EXPLORATION

AND DEVELOPMENTSCHEDULE THISTHI SCHEDULE IS CHARACTERIZED BY HIGH LEVEL OF

EXPLORATORYACTIVITY WITH COMENSURATE RATE OF DISCOVERYTHAT RESULTSRESULT IN

FIVE COMMERCIAL OIL FIELDSFIELD AND ONE GAS FIELD DISCOVERED WITHIN SIX YEARSYEAR OF

71
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TABLE 73

SHORE FACILITIESFACILITIE
STARTUP AND SHUTDOWN DATESDATE

MEDIUM FIND

YEAR AFTER LEASE SALE

FACILITY CONSTRUCTION STARTUP Q1S SHUTDOWN Q2S

COLD BAY OIL TERMINAL 68 29
COLD BAY LNG PLANT 69 10 32

FOR THE PURPOSE OF MANPOWER ESTIMATION STARTUP IS ASSUMED TO BE JANUARY

FOR THE PURPOSE OF MANPOWER ESTIMATION SHUTDOWN IS ASSUMED TO BE DECEMBER
31

SOURCE DAMESDAME MOORE

74



THE LEASE SALEI MANY FACTORSFACTOR COULD ALTER THE SPEED AND COURSE OF

EVENTSEVENT SUCH AS THE AVAILABILITY OF DRILL RIGSRIG FOLLOWINGTHE LEASE SALE OR

ENVIRONMENTALRESTRICTIONSRESTRICTION ON YEARROUNDDRILLING

THISTHI HYPOTHETICALDEVELOPMENTCASE DRAWSDRAW UPON THE RESULTSRESULT OF THE TECHNOLOGY

ASSESSMENT CHAPTER 30 FACILITIESFACILITIE ANALYSISANALYSI CHAPTER 70 EMPLOYMENT

EVALUATION CHAPTER 50 AND ECONOMIC ANALYSISANALYSI CHAPTER60 AS WELL AS THE

ASSUMPTIONSASSUMPTIONDETAILED IN APPENDICESAPPENDICE AND THE FIELD DEVELOPMENTSDEVELOPMENTSPECI

FIED ARE ALL ECONOMIC WITHIN PARAMETERSPARAMETER OF THE ANALYSISANALYSI STATED IN APPENDIX

72 STRATEGYFACILITIESFACILITIE AND

THISTHI SCENARIO POSTULATESPOSTULATE THAT DISCOVERIESDISCOVERIE ARE MADE IN THREE AREASAREA OF THE

BRISTOL BAY SEDIMENTARYBASIN FIGURE 71 THREE OIL FIELDSFIELD ARE LOCATED

IN THE WESTERN PORTIONOF THE SALE AREA ONE OIL FIELD AND GAS FIELD

ARELOCATED IN THE CENTRAL PART OF THE SALE AREA AND SMALL OIL FIELD

IS LOCATED NEAR PORT MOLLER THESE FIELDSFIELD ARE DEVELOPEDWITH EITHER COOK

INLET PLATFORMSPLATFORM OR HYBRID COOK INLETSTEEL JACKET DESIGNSDESIGN IN WATER DEPTHSDEPTH

OVER 61 METERSMETER 200 FEET AN OIL TERMINAL AND LNG PLANT ARE CONSTRUCTED AT

COLD BAY AND SERVE ALL THE FIELDSFIELD TWO PIPELINE SYSTEMSSYSTEM ONE OIL AND ONE

GAS TAKE PRODUCTIONFROM THE CENTRAL AND EASTERN FIELDSFIELD TO COLD BAY

SEPARATE TRUNK OIL LINE TAKESTAKE CRUDE FROM THE THREE WESTERN FIELDSFIELD TO COLD

BAY

ALTERNATE EXPLORATIONSCHEDULESSCHEDULE DISCOVERY TIMINGSTIMING FIELD DEVELOPMENT
STRATEGIESSTRATEGIE RESERVOIR CHARACTERISTICSCHARACTERISTIC AND ASSUMPTIONSASSUMPTION ON THE RATIO

OF ASSOCIATED TO NONASSOCIATED GAS RESERVESRESERVE COMPRISING THE US

GEOLOGICALSURVEY ESTIMATE WERE EVALUATED TO ASSESSASSES THEIR EFFECTSEFFECT ON

FACILITY AND FIELD LIVESLIVE WE RECOGNIZETHAT FACILITY AND EQUIPMENT
REQUIREMENTSREQUIREMENTARE VERY SENSITIVE TO CERTAIN ASSUMPTIONSASSUMPTION THE NUMBER OF

PLATFORMSPLATFORM REQUIRED FOR GIVEN RESERVOIR SIZE IS VERY SENSITIVE TO THE

RESERVOIR DEPTHASSUMPTIONWHILE FOR DEEPER RESERVOIRSRESERVOIR WHERE RESERVOIR

DEPTH IS NOT LIMITING FACTOR THE TECHNICAL CONSTRAINTSCONSTRAINT OF PLATFORM
DESIGN ON NUMBER OF WELL SLOTSSLOT OF THE SELECTED PLATFORMDESIGN PLACE
SIMILAR PENALTY OTHER IMPORTANT SENSITIVITIESSENSITIVITIE RELATE TO OPTIMAL
ECONOMIC RECOVERY OF OIL OR GAS AND INFRASTRUCTURE SHARINGARRANGE

MENTSMENT
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DEPTH OF 1524 METERSMETER 5000 FEET HAS BEEN ASSUMED FOR THE OIL FIELDSFIELD

WHILE THE GAS FIELD IS ASSUMED TO BE 3084 METERSMETER 10000 FEET DEEP INITIAL

WELL PRODUCTIVITIESPRODUCTIVITIE OF 2000 BARRELSBARREL PER DAY AND 15 MILLION CUBIC FEET PER DAY

ARE ASSUMED OIL PRODUCTIONCOMMENCESCOMMENCE IN 1992 GAS IN 1993 PRODUCTIONOF

TERMINATESTERMINATE IN 2012 GAS IN 2013 ONLY TWO OF THE OIL FIELDSFIELD HAVE SUFFICIENT

RESERVESRESERVE OF ASSOCIATED GAS TO JUSTIFY PRODUCTIONTHE OTHER OIL FIELDSFIELD ARE

ASSUMED TO HAVE LOW GASOIL RATIOSRATIO WITH THE ASSOCIATED GAS USED AS PLATFORM

FUEL AND THE REMAINDER REINJECTED INTO THE RESERVOIR AT PEAK PRODUCTION IN

THE MID Q1S THE NORTH ALEUTIAN SHELF CONTRIBUTESCONTRIBUTE 186000 BARRELSBARREL PER DAY

OF CRUDE AND 461 MILLION CUBIC FEET PER DAY OF NATURAL GAS TO THE NATIONSNATION

ENERGY SUPPLIESSUPPLIE

73

EMPLOYMENTESTIMATESESTIMATE FOR EXPLORATION CONSTRUCTION AND OPERATIONOF THE

FACILITIESFACILITIE AND EQUIPMENT SPECIFIED IN TABLESTABLE 72 AND 73 AND CONSISTENT WITH

THE RESULTSRESULT AND ASSUMPTIONSASSUMPTIONOF THE MANPOWER ANALYSISANALYSI CHAPTER 50 ARE GIVEN

IN TABLESTABLE 74 THROUGH77

74

THE PRINCIPAL TECHNICAL ASSUMPTIONSASSUMPTION IMPLICIT IN THE DEVELOPMENTCASE

SPECIFICATIONSSPECIFICATION TABLESTABLE 71 72 AND 73 ARE LISTED IN TABLE 78 AND FURTHER

DISCUSSED IN APPENDICESAPPENDICE AND

77
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TABLE 78

SUMMARY OF ASSUMPTIONSASSUMPTION FOR

HYPOTHETICAL DEVELOPMENT CASEI

EXPLORATION COMMENCESCOMMENCE MONTHSMONTH AFTER THE LEASE SALE IE SUMMER 1984

ALL SCHEDULESSCHEDULE CITED IN THISTHI REPORT RELATE TO 1984 AS YEAR

SUCCESSSUCCES

ONE SIGNIFICANT DISCOVERY FOR EVERY EIGHT EXPLORATIONWELLSWELL

TWO WELLSWELL FOR FIELDSFIELD OF LESSLES THAN 500 MILLION BARRELSBARREL OIL OR TRILLION

CUBIC FEET GAS AND THREE FOR FIELDSFIELD OF 500 MILLION BARRELSBARREL OIL AND TRILLION

CUBIC FEET GAS AND LARGER

12 MONTHSMONTH

TO

THE DECISION TO DEVELOPIS MADE 24 MONTHSMONTH AFTER DISCOVERY

THESE ARE THE ASSUMPTIONSASSUMPTION ADOPTED FOR THE HYPOTHETICAL DEVELOPMENT
CASE ONLY BROADER SUITE OF ASSUMPTIONSASSUMPTION GOVERNSGOVERN THE ECONOMIC ANALY
SIS SEE APPENDIX

SOME OF THE ASSUMPTIONSASSUMPTION ARE ANALYTICAL SIMPLIFICATIONSSIMPLIFICATION REQUIRED BY
THE OCS MANPOWERMODEL

13



TABLE 78 CONTINUED

DELAYSDELAY CREATED BY LITIGATION AND REGULATORYPROBLEMSPROBLEM INCLUDINGPERMITTING

PRECEDINGOR SUBSEQUENTTO THE LEASE SALE ARE NOT ALLOWED FOR IN OUR SCHED

ULESULE SINCE SUCH DELAYSDELAY ARE HIGHLY UNPREDICTABLE OUR SCHEDULESSCHEDULE REFLECT

TECHNICAL FEASIBILITY AND ASSUME EXPEDITIOUSEXPEDITIOU AWARD OF LEASESLEASE AND POSTLEASE

PERMITTING RECOGNIZINGTHAT SIGNIFICANTDELAYSDELAY CAN OCCUR WE HAVE EVALUATED

THE ECONOMIC IMPACT OF DELAYON PROJECTSEE CHAPTER60

FABRICATION AND

STEEL JACKET PLATFORMSPLATFORM IN WATER DEPTHSDEPTH GREATERTHAN 46 METERSMETER 150 FEET ARE

DESIGNED FABRICATED AND INSTALLED WITHIN 30 MONTHSMONTH OF THE DECISION TO

DEVELOP STEEL PLATFORMSPLATFORM LOCATED IN WATER DEPTHSDEPTH OF 46 METERSMETER OR LESSLES ARE

DESIGNED FABRICATED AND INSTALLED WITHIN 24 MONTHSMONTH PLATFORM INSTALLATION

AND COMMISSIONINGIS ASSUMED TO TAKE 10 MONTHSMONTH DEVELOPMENTWELL DRILLING IS

THUSTHU ASSUMED TO START ABOUT 10 MONTHSMONTH AFTER PLATFORMTOWOUT

STEEL PLATFORMTOWOUT AND EMPLACEMENTIS ASSUMED TO TAKE PLACE IN JUNE

PLATFORMSPLATFORM SIZED FOR 25 OR MORE WELL SLOTSSLOT ARE ASSUMED TO HAVE TWO DRILL RIGSRIG

OPERATINGDURINGDEVELOPMENTDRILLING PLATFORMSPLATFORM SIZED FOR LESSLES THAN 25 WELL

SLOTSSLOT ARE ASSUMED TO HAVE ONE DRILL RIG OPERATINGDURINGDEVELOPMENTWELL

DRILLING

DRILLING PROGRESSPROGRES IS ASSUMEDTO BE 30 DAYSDAY PER WELL PER DRILLING RIG 12 PER

RIG PER YEAR FOR 1524METER 5000FOOT RESERVOIRSRESERVOIR AND 60 DAYSDAY PER RIG

PER YEAR FOR 3048METER 10000FOOT RESERVOIRSRESERVOIR

714



TABLE 78 CONTINUED

PRODUCTION IS ASSUMED TO COMMENCE WHEN ABOUT TEN OF THE OIL DEVELOPMENTWELLSWELL

HAVE BEEN DRILLED AND WHEN ABOUT SIX GAS WELLSWELL HAVE BEEN COMPLETED

OIL 1524 AND 3048 METERSMETER 5000 AND 10000 FEET

GAS 3048 METERSMETER 10000 FEET

WELL

OIL 2000 BARRELSBARREL PER DAY

GAS 10 MILLION CUBIC FEET PER DAY

OF GAS RESOURCE BETWEEN ASSOCIATED AND

ASSOCIATED 30 PERCENT NONASSOCIATED 70 PERCENT

OIL RATIO

1000 2000 STANDARD CUBIC FEET PER BARREL

WELL WORKOVER IS ASSUMED TO COMMENCE YEARSYEAR AFTER PRODUCTIONSTARTUP

TERMINAL

OIL TERMINAL DESIGNAND CONSTRUCTIONTAKESTAKE BETWEEN 36 AND 48 MONTHSMONTH DEPENDING

ON DESIGNTHROUGHPUT

715



TABLE 78 CONTINUED

PLANT

LNG PLANTDESIGN AND CONSTRUCTION TAKESTAKE BETWEEN 36 AND 48 MONTHSMONTH DEPENDINGON

DESIGNTHROUGHPUT

716
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APPENDIX

PETROLEUM GEOLOGY AND ANALYTICAL ASSUMPTIONSASSUMPTION

INTRODUCTION

THISTHI APPENDIXDETAILSDETAIL THE RESERVOIR PRODUCTIONAND TECHNICAL ASSUMPTIONSASSUMPTION

THAT ARE THE ESSENTIAL PARAMETERSPARAMETER FOR THE ECONOMIC ANALYSISANALYSI THE ROLE OF

THESE ASSUMPTIONSASSUMPTION AND THE OVERALL STUDY METHODOLOGYARE DESCRIBED IN APPENDIX

OF OUR FINAL REPORTENTITLED ST GEORGEBASIN PETROLEUM TECHNOLOGYASSESSASSES

MENT OCS LEASE SALE NO 70 DAMESDAME MOORE AUGUST 1980 MANY OF THE

ASSUMPTIONSASSUMPTION OF THISTHI STUDY INCLUDING MOST OF THE ECONOMIC ASSUMPTIONSASSUMPTION ARE

IDENTICAL TO THOSE OF THE ST GEORGESTUDY1 SUCH ASSUMPTIONSASSUMPTION ARE INCOR

PORATEDBY REFERENCE AND ARE NOT REITERATED IN THISTHI APPENDIX MOST OF

THISTHI APPENDIX THEREFORE IS DEVOTED TO DESCRIPTION OF THE PETROLEUM

GEOLOGYOF THE LEASE SALE AREA AND RELATED ASSUMPTIONSASSUMPTION AND THOSE ECONOMIC

AND TECHNICAL ASSUMPTIONSASSUMPTION THAT DIFFER FROM THOSE OF THE ST GEORGESTUDY

SUBHEADING NUMERATION IS IDENTICAL TO THAT OF APPENDIX OF THE

FINAL DRAFT OF ST GEORGEBASIN REPORT THE READER IS ADVISED TO CONSULT

THAT DOCUMENT

AI



II PETROLEUM GEOLOGY RESERVOIR AND PRODUCTION ASSUMPTIONSASSUMPTION

111

THISTHI SECTION REVIEWSREVIEW THE PETROLEUMGEOLOGYOF THE NORTH ALEUTIAN SHELF TO

PROVIDE THE GEOLOGICSPECIFICATIONSSPECIFICATION FOR THE RESERVOIR AND PRODUCTION AS

SUMPTIONSSUMPTION THAT ARE ESSENTIAL PARAMETERSPARAMETER FOR THE ECONOMIC ANALYSISANALYSI THE

ASSUMPTIONSASSUMPTIONARE PRESENTEDIN THE SECOND PART OF THISTHI SECTION

IT CANNOT BE OVER EMPHASIZED THAT THERE IS GEOLOGIC GEO

PHYSICAL AND DRILL DATA TO MAKE PREDICTIONSPREDICTION WITH HIGH DEGREEOF CERTAINTY

ON THE RESERVOIR CHARACTERISTICSCHARACTERISTIC IN THE BRISTOL BAY AND AMAK BASINSBASIN OUR

APPROACHIN THISTHI STUDY IS TO EXPLORETHE ECONOMIC AND ENGINEERINGIMPACTSIMPACT OF

DIVERSE GEOLOGICAND RESERVOIR CHARACTERISTICSCHARACTERISTIC THAT DIVERSITY HOWEVER

SHOULD FALL WITHIN THE RANGE OF CONDITIONSCONDITION INDICATED BY THE AVAILABLE DATA

AND DATA FROM PRODUCINGBASINSBASIN WITH SIMILAR GEOLOGICSETTINGSSETTING

THISTHI PETROLEUMGEOLOGYEVALUATION IS BASED UPON REVIEW OF US GEOLOGICAL

SURVEY AND THE STATE OF ALASKA PUBLISHEDREPORTSREPORT SEE MARLOW ET AL 1980

MCCLEAN 1977 LYLE ET AL 1979 PUBLICLY AVAILABLE US GEOLOGICALSURVEY

GEOPHYSICALRECORDSRECORD LINESLINE AND DETAILED ANALYSISANALYSI OF ALL ONSHORE WELL

LOGSLOG AND SAMPLESSAMPLE BY OUR PETROLEUMGEOLOGIST

112 OF ST GEORGEBASIN PETROLEUM

THE NORTH ALEUTIAN SHELF IS TERM APPLIED TO THE SOUTHERN HALF OF BRISTOL

BAY LOCATED ON THE NORTH SIDE OF THE ALASKA PENNINSULA THE LEASE SALE AREA

COVERSCOVER THE SOUTHERN HALF OF THE BRISTOL BAY SEDIMENTARY BASIN THE OFFSHORE

EXTENSION OF BL HILLSHILL UPLIFT AND THE OFFSHORE AMAK SEDIMENTARYBASIN

PORTIONOF THE BRISTOL BAY BASIN AND BLACK HILLSHILL UPLIFT ARE EXPRESSEDON

THE ALASKA PENINSULA BUT THE MAJOR PARTSPART OF THESE TECTONIC UNITSUNIT ARE LOCATED

BENEATH THE WATERSWATER OF BRISTOL BAY THE AMAK BASIN LIESLIE ALMOST ENTIRELY

OFFSHORE



THE BRISTOL BAY BASIN IS NORTHWEST TRENDING ELONGATE SEDIMENTARYBASIN THAT

PARALLELSPARALLEL THE LONGAXISAXI OF THE ALASKA PENINSULA AND IS LOCATED ON THE NORTH

SIDE OF THE PENINSULA THE BASIN EXTENDSEXTEND NORTHEAST FROM BLACK HILLSHILL FOR 595

KILOMETERSKILOMETER 370 MILESMILE TO ABOUT THE WEST EDGE OF ILIAMNA LAKE

AN EXTREMELY THICK SECTION MORE THAN 15240 METERSMETER OR 50000 FEET OF

MESOZOIC AND TERTIARY SEDIMENTSSEDIMENT ARE EXPOSED ON THE ALASKA PENINSULA AND

PROVIDEIMPORTANTSTRATIGRAPHICINFORMATION ON THE PROSPECTSPROSPECTOF THAT PORTION

OF THE BASIN THAT LIESLIE BENEATH BRISTOL BAY

THE OLDEST MESOZOIC ROCKSROCK EXPOSEDON THE ALASKA PENINSULA ARE FOSSILIFEROUSFOSSILIFEROU

TRIASSIC ROCKSROCK THAT OUTCROPON THE TIPSTIP OF CAPE KEKURNOI BETWEEN PULE AND

ALINCHAK BAYSBAY ABOUT 64 KILOMETERSKILOMETER 40 MILESMILE NORTHEAST OF WIDE BAY HERE

THE SEQUENCE CONSISTSCONSIST OF ABOUT 427 METERSMETER 1400 FEET OF THIN BEDDED DENSE

ORGANICLIMESTONE WITH INTERBEDSINTERBED OF SANDSTONE AND SHALE IN THE UPPER PART

CHERT IS ALSO AN IMPORTANTCONSTITUENT

IN THE SUBSURFACE TRIASSIC ROCKSROCK WERE PENETRATED IN ONLY ONE TEST WELL

CATHEDRAL RIVER UNIT 1SR83W THE BOTTOM 30 METERSMETER 100

FEET OF THISTHI WELL FROM 4328 4359 METERSMETER 14200 14300 FEET PENE

TRATED TRIASSIC SECTION CONSISTING PREDOMINANTLYOF LIGHT GREY TO WHITE

MICROCRYSTALLINEQUARTZITE WITH THIN INTERBEDSINTERBED OF BLACK HARD SILICEOUSSILICEOU

SHALE BASED ON THE LITHOLOGYAND PRONOUNCEDDEGREEOF INDURATION OF THESE

ROCKSROCK OUR PETROLEUMGEOLOGISTCONSIDERSCONSIDER THESE ROCKSROCK TO BE PART OF THE

ECONOMIC BASEMENT WITH RESPECTTO OIL AND GAS EXPLORATION

11212

EXTENSIVE EXPOSURESEXPOSURE OF VOLCANIC TUFFSTUFF FLOWSFLOW CONGLOMERATESCONGLOMERATEAND SANDSTONESSANDSTONE

BEL IEVED TO BE OF EARLYJURASSIC AGE ARE PRESENTAT THE HEAD OF THE AL ASKA

PENINSULA VOLCANICRICH ROCKSROCK OF THISTHI AGE ARE WIDESPREAD IN SOUTHWEST

ALASKA AND ARE PRESENT IN THE SUBSURFACE OF THE OUTER PARTSPART OF THE PENIN

SULA PARTICULARLYIN THE AMOCO CATHEDRAL RIVER UNIT



FOSSILIFEROUSFOSSILIFEROU LOWER JURASSIC ROCKSROCK ARE EXPOSED ON THE ALASKA PENINSULA NEAR

PUALE BAY HERE 701 METERSMETER 2300 FEET OF SANDSTONE SHALE TUFF AND

CONGLOMERATECONFORMABLYOVERLIE FOSSILIFEROUSFOSSILIFEROU UPPER TRIASSIC ROCKSROCK AND ARE

OVERLAIN BY UPPER MIDDLE JURASSIC CLASTIC ROCKSROCK

677METER 2220FOOT THICK SECTION OF LOWER JURASSIC ROCKSROCK WAS ENCOUNT

ERED IN THE AMOCO CATHEDRAL RIVER UNIT WELL FROM 3652 4328 METERSMETER

11980 14200 FEET THISTHI SECTION CONSISTED OF INTERBEDDED BLACK SHALE

SILTY SHALE SILTSTONE AND WELDED TUFF THICK BEDSBED OF VOLCANIC PEBBLE

CONGLOMERATEWERE PENETRATED FROM 4028 4165 METERSMETER 13215 13665

FEET STRONG SHOW OF GAS WAS RECORDED ON THE MUD LOG AT 3787 3795

METERSMETER 12425 12450 FEET FROM FINE GRAINEDSANDSTONE ON 3HOUR DRILL

STEM TEST OF THE INTERVAL BETWEEN 3637 3798 METERSMETER 11931 12460

FEET GAS CAME TO THE SURFACE IN 25 MINUTESMINUTE AND BURNED WITH 2METER

6FOOT FLARE HOWEVER THE RATE WAS TOO SMALL TO MEASURE OVER 396 METERSMETER

1300 FEET OF HIGHLYGASCUT MUD WAS RECOVERED IN THE DRILL PIPE THE SMALL

FLOW RATE AND NO FLUID RECOVERY SUGGESTSSUGGEST LOW POROSITYAND PERMEABILITYFOR

THISTHI ZONE

THE AMOCO CATHEDRAL RIVER UNIT ENCOUNTERED THICK MIDDLE JURASSIC SECTION

COMPRISINGTHE KIALAGVIK AND SHELIKOF FORMATIONSFORMATION ABOUT 225 METERSMETER 740
FEET OF KIALAGVIK WERE DRILLED FROM 3426 3652 METERSMETER 11240 11980

FEET THISTHI INTERVAL CONSISTED PREDOMINANTLYOF HARD SILTSTONE WITH VERY

THIN INTERBEDSINTERBED OF VERY FINEGRAINED CALCAREOUSCALCAREOU SANDSTONE THE SHELIKOF

FORMATION IN THISTHI WELL WAS 2329 METERSMETER 7640 FEET THICK AND CONSISTED OF

AN INTERBEDDED SUCCESSION OF SILTSTONE SHALE AND SANDSTONE THE SHALESSHALE AND

LTS WERE PRIMARILY PART DARK GRAY AND SILICEOUSSILICEOU THE SANDSTONE WAS

GENERALLYLIGHT GRAY QUARTZOSE VERY FINE TO FINEGRAINED WITH OCCASIONAL

COARSEGRAINEDINTERVALSINTERVAL OIL SHOWSSHOW WERE RECORDED ON THE MUD LOG THROUGH

SEVERAL OF THE SANDSTONE INTERVALSINTERVAL THE SANDSTONESSANDSTONE WERE WELLSORTED WITH

LITTLE CLAY MATRIX BUT WERE WELLCEMENTED WITH CALCAREOUSCALCAREOU ANDOR SILICEOUSSILICEOU

CEMENT ALTHOUGHCALCULATED LOG POROSITIESPOROSITIE IN FEW OF THE MORE POROUSPOROU

SANDSSAND WERE AS HIGH AS 18 PERCENT CASING DRILL STEM TESTSTEST OF THESE INTERVALSINTERVAL

PROVEDTIGHT AND YIELDED ONLY LITTLE WATER
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IT IS OUR PETROLEUMGEOLOGISTSGEOLOGIST OPINION THAT THE SILICEOUSSILICEOU AND CALCAREOUSCALCAREOU

MATRIX CEMENT IN THE SANDSSAND IS THE PRODUCTOF DIAGENETICALTERATION PRODUCED

LATE IN THE TECTONIC HISTORY OF THE AREA PROBABLYDURING LATE TERTIARY

OROGENICPERIOD

JURASSIC EARLY

LATE JURASSIC AND EARLIEST CRETACEOUSCRETACEOU SEDIMENTSSEDIMENT CONSTITUTE THICK AND

DISTINCTIVE SEQUENCE THROUGHOUTTHE ALASKA PENINSULA THESE ROCKSROCK ARE

CHARACTERISTICALLY RICH IN ARKOSIC DETRITUSDETRITU AND INCLUDE THE NAKNEK AND

STANIUKOVICH FORMATIONSFORMATION AND HERENDEEN LIMESTONE

THE NAKNEK FORMATION IS WELLEXPOSED ALONG 482KILOMETER 300MILE BELT

ON THE ALASKA PENINSULA THE SOUTHWESTERN EXPOSURESEXPOSURE ARE IN THE BLACK

HILLSHILL ALONGTHE BERING SEA COAST IN GENERAL THE NAKNEK IS AT LEAST 1524

METERSMETER 5000 FEET THICK OVER MOST OF THE PENINSULA LOCALLY IT MAY EXCEED

3048 METERSMETER 10000 FEET LITHOLOGICALLY THE NAKNEK IS COMPOSEDMAINLY OF

ARKOSIC TO FELDSPATHICSANDSTONE GIVEN TO BLOCK FELDSPATHIC SILTSTONESSILTSTONE

DENSE DARK GREY TO BLACK LA LOCALLYABUNDANT CONGLOMERATESCONGLOMERATE IN

PLACESPLACE THE FORMATION CONTAINSCONTAIN MORE THAN 1829 METERSMETER 6000 FEET OF BLACK

SHALE

THE NAKNEK HAS BEEN ENCOUNTERED IN THE SUBSURFACE IN THE AMOCO CATHEDRAL

RIVER UNIT AND CITIESCITIE SERVICE PAINTER CREEK THE AMOCO CATHEDRAL

RIVER UNIT LOCATED ON THE BLACK HILLSHILL UPLIFT WHICH WAS SPUDDED IN THE

MIDDLE PART OF THE NAKNEK DRILLED 1097 METERSMETER 3600 FEET OF THE FORMA

TION THE LITHOLOGY IN THISTHI WELL CONSISTED PREDOMINANTLYOF FELDSPATHIC

SANDSTONE WITH MINOR INTERBEDSINTERBED OF SILTSTONE AND SHALE THE SANDSTONESSANDSTONE WERE

VERY FINEGRAINED WITH SILICEOUSSILICEOU CEMENT AND WITH CORRESPONDINGLYLOW POROSITY

AND PERMEABILITY

1381METER 4530FOOT THICK NAKNEK SECTION WAS DRILLED IN THE CITIESCITIE

SERVICE PAINTER CREEK THE NAKNEK IN THISTHI WELL WAS VERY COARSE FACIESFACIE

AND CONSISTED MAINLY OF CONGLOMERATEAND SANDSTONE WITH MINOR INTERBEDSINTERBED OF

AS



SHALE FOR THE MOST PART THE SANDSTONESSANDSTONE AND CONGLOMERATESCONGLOMERATEWERE IMPERVIOUSIMPERVIOU

BUT WHILE DRILLING FROM 844 TO 846 METERSMETER 2770 TO 2777 FEET THE WELL

STARTED FLOWINGWATER WITH SLIGHT SHOWSSHOW OF GAS SOME GAS SHOWSSHOW WERE LOGGED

BUT WERE NOT CONSIDERED OF SUFFICIENT MAGNITUDETO WARRANT TESTING

THE NAKNEK SEDIMENTSSEDIMENT BECOME FINERGRAINED AND COARSER SANDSTONESSANDSTONE AND CON

GLOMERATESGLOMERATEBECOME MARKEDLYFEWER AWAY FROM THE CORE OF THE ALASKA PENINSULA

AND IN GENERAL THE FORMATION BECOMESBECOME FINERGRAINED SOUTHWESTWARD ALONGTHE

PENINSULA

THE STANIUKOVICH FORMATION CONFORMABLYOVERLIESOVERLIE THE NAKNEK AND THE ROCKSROCK ARE

SIMILAR IN MANY RESPECTSRESPECT TO THOSE OF THE NAKNEK ESPECIALLY IN THEIR PRO

NOUNCED ARKOSIC NATURE THE STRATA OF BOTH FORMATIONSFORMATION SHOW DECREASE IN

GRAIN SIZE AND ABUNDANCE OF CONGLOMERATESCONGLOMERATESOUTHEASTWARD ACROSSACROS THE PENINSULA

AND SOUTHWESTWARD ALONGTHE AXISAXI OF THE PENINSULA AVAILABLE DATA SUGGEST

GRANITIC SOURCE TERRAIN NORTHWEST OF THE AXISAXI OF THE PENINSULA

THE SUBSURFACE THE STANIUKOVICH WAS ENCOUNTERED IN TWO TEST WELLSWELL THE

PAN AM HOODOO LAKE T5 AND THE CITIESCITIE SERVICE PAINTER CREEK

454METER 1490FOOT THICK ST4NIUKOVICHSECTION IN THE HOODOO LAKE

CONSISTED MAINLY OF LTS WITH SCATTERED INTERBEDSINTERBED OF VERY FINEGRAINED

HARD SILICEOUSSILICEOU TO CALCAREOUSCALCAREOU CEMENTED SANDSTONE

IN THE CITIESCITIE SERVICE PAINTER CREEK THE STANIUKOVICH IS 238 METERSMETER 780

FEET THICK AND CONSISTSCONSIST OF SANDSTONE AND CONGLOMERATEWITH SOME INTERBEDSINTERBED OF

SHALE MINOR OIL AND GAS SHOWSSHOW WERE RECORDED ON THE MUD LOG BUT DRILL

STEM TEST PROVEDTHE FORMATION TO BE IMPERVIOUSIMPERVIOU

EXCEPT AT STANIUKOVICH MOUNTAIN THE STANIUKOVICH FORMATION IS EVERYWHERE

UNCOMFORMABLYOVERLAIN BY UPPER CRETACEOUSCRETACEOU ROCKSROCK AND IN MANY PLACESPLACE THE

FORMATION HAS BEEN COMPLETELY REMOVED BY MIDCRETACEOUSMIDCRETACEOU EROSION AT

STANIUKOVICH MOUNTAIN THE SEQUENCE IS COMFORMABLYOVERLAIN BY THE HERENDEEN

LIMESTONE
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THE LOWER CRETACEOUSCRETACEOU HEREDEEN LIMESTONE IS EXPOSED IN THE PORT MOLLER

HERENDEEN BAY AREA AND CONSISTSCONSIST OF ABOUT 244 METERSMETER 800 FEET OF ARENACEOUSARENACEOU

LIMESTONE IN THE SUBSURFACE 311METER 1020FOOT THICK SECTION OF

HERENDEEN WAS DRILLED IN THE PAN AM HOODOO LAKE WHICH WAS COMPRISED OF

INTERBEDDED LIMESTONE MARLSTONE AND CALCAREOUSCALCAREOU SANDSTONE THE LIMESTONESLIMESTONE

WERE NONPOROUSNONPOROU SANDY AND BIOCLASTIC AND NO OIL OR GAS SHOWSSHOW WERE RECORDED

UPPERCRETACEOUSCRETACEOU ROCKSROCK ARE WIDESPREADON THE ALASKA PENINSULA SOUTHWEST OF

WIDE BAY AND CONSIST OF TRANSGRESSIVE SEQUENCE GRADING UPWARD FROM

NONMARINE CLASTIC ROCKSROCK THROUGHMARINE SANDSTONESSANDSTONE INTO BLACK SILTSTONESSILTSTONE AND

SHALESSHALE THE LOWER SANDYSEQUENCE CONSTITUTESCONSTITUTE THE CHIGNIK FORMATION WITH THE

COAL VALLEYMEMBER AT THE BASE AND THE UPPER ARGILLACEOUSARGILLACEOUSEQUENCE COMPRISESCOMPRISE

THE HOODOO FORMATION

THE CHIGNIK FORMATION CONSISTSCONSIST OF ABOUT 610 METERSMETER 2000 FEET OF MARINE

SUBGRAYWACKESSUBGRAYWACKEAND LDS SUBGRAYWACKESSUBGRAYWACKE THIN BLACK SILTSTONESSILTSTONE ARE

LOCALLY COMMON AS ARE PEBBLE CONGLOMERATESCONGLOMERATEOF VOLCANIC GRANITIC AND

SEDIMENTARY DETRITUSDETRITU THE BASAL COAL VALLEY MEMBER IS NONMARINE AND CON

TAINSTAIN CARBONACEOUSCARBONACEOU MATERIAL SEAMSSEAM OF COAL AND MULTICOLORED CLAYSTONESCLAYSTONE

SILTSTONESSILTSTONE AND SANDSTONESSANDSTONE

SUBSURFACE PENETRATIONSPENETRATION OF THE CHIGNIK OCCUR IN THE PAN AM DAVID RIVER 1A

12 PAN AM HOODOO LAKE AND CITIESCITIE SERVICE PAINTER CREEK

IN THE PAN AM DAVID RIVER LA 478METER 1569FOOT THICK CHIGNICK

SECTION BETWEEN 3719 3962 METERSMETER 12200 FEET 13769 FEET CONSISTED OF

INTERBEDDED SANDSTONE SILTSTONE AND SHALE GAS SHOWSSHOW WERE LOGGEDON THE MUD

LOG BELOW 3962 METERSMETER 13000 FEET AND ON 7HOUR AND 13MINUTE DRILL

STEM TEST OF THE INTERVAL 4126 4197 METERSMETER 13536 13769 FEET THE

WELL FLOWED WATER AT RATE OF 545 BARRELSBARREL PER DAY AND GAS AT ONLY 9000

CUBIC FEET PER DAY CALCULATED POROSITIESPOROSITIE FROM THE DENSITY LOG THROUGHTHE

TESTED INTERVAL AVERAGED12 PERCENT



AN MET 880FOOT THICK CHIGNIK SECTION WAS DRILLED FROM 2368 3636

METERSMETER 7770 8650 FEET IN THE PAN HOODOO LAKE ONLY THE BASAL

COAL VALLEY MEMBER WAS PRESERVEDIN THISTHI WELL CONSISTINGOF CONGLOMERATE

SANDSTONE SILTSTONE AND THIN COAL SEAMSSEAM CORE TAKEN FROM 2377 2380

METERSMETER 7798 7807 FEET RECOVERED CONGLOMERATEAND PEBBLY SANDSTONE THAT

WAS THOROUGHLYCEMENTED WITH SILICA

610 914METER 2000 3000FOOT THICK SERIESSERIE OF BLACK SILTSTONESSILTSTONE AND

SHALESSHALE NAMED THE HOODOO FORMATION OVERLIESOVERLIE THE CHIGNIK AND IS MOST COM

PLETELY EXPOSED BETWEEN HERENDEEN AND PAVIOF BAYSBAY SMALL AMOUNTSAMOUNT OF FINE

GRAINEDSANDSTONE WITH STREAKSSTREAK OF CALCAREOUSCALCAREOU SILTSTONE ALSO OCCUR

CENOZOIC ROCKSROCK ARE CONSIDERED BY OUR PETROLEUMGEOLOGISTTO BE THE MOST

IMPORTANTIN THE BERINGSEA REGIONIN TERMSTERM OF POTENTIALLYFAVORABLE STRATI

GRAPHYFOR OIL AND GAS EXPLORATION ROCKSROCK OF ALL CENOZOIC EPOCHSEPOCH ARE PRESENT

ON THE ALASKA PENINSULA SOUTHWEST OF WIDE BAY THESE CONSIST OF 7620

9144 METERSMETER 25000 30000 FEET OF INTERBEDDED MARINE AND NONMARINE

CLASTIC ROCKSROCK

THE CENOZOIC ROCKSROCK CAN BE DIVIDED CONVENIENTLYINTO SEVERAL MAJOR INTERVALSINTERVAL

THICK PALEOCENE EOCENE AND OLIGOCENESEQUENCE RESTSREST UNCONFORMABLYON

OLDER ROCKSROCK AND CONTAINSCONTAIN ABUNDANT VOLCANIC DETRITUSDETRITU AND BLACK SILTSTONE

MIOCENE ROCKSROCK LOCALLY UNCOMFORMABLE ON THE PALEOGENEBEDSBED CONSIST OF

SHALLOW MARINE AND NONMARINE SANDSTONESSANDSTONE AND CONGLOMERATESCONGLOMERATETHAT CONTAIN MUCH

NONVOLCANIC DEBRISDEBRI VOLCANIC ROCKSROCK DOMINATE THE THINNER AND MORE RESTRICTED

PLIOCENE BEDSBED

THE OLDEST TERTIARY ROCKSROCK IN THE BASIN BELONGTO THE PALEOCENE AND EOCENE

TOLSTOI FORMATION AND CONSIST OF SEQUENCE OF BLACK SILTSTONESSILTSTONE WITH INTER

BEDDED VOLCANIC SANDSTONESSANDSTONE CONGLOMERATESCONGLOMERATEFLOWSFLOW SILLSSILL AND VOLCANIC DEBRISDEBRI

THAT ARE AT LEAST 1524 METERSMETER 5000 FEET THICK OVER MUCH OF THE ALASKA

PENINSULA AND MAY REACH 3048 METERSMETER 10000 FEET IN THICKNESSTHICKNES AT IVANOF

BAY



IN OUTCROP THE LST SANDSTONESSANDSTONE AND CONGLOMERATESCONGLOMERATECONSIST OF RNAFIC VOL

CANIC DEBRISDEBRI WITH ONLY OCCASIONAL GRAINSGRAIN OF CHERT AND ARGILLITE THE

SANDSTONESSANDSTONE CAN BE CLASSIFIED AS VOLCANIC SUBGRAYWACKESSUBGRAYWACKEAND ARE GENERALLY

IMPERVIOUSIMPERVIOU

IN THE SUBSURFACE THE TOLSTOI IS 1524 METERSMETER 5000 FEET THICK IN THE PAN

AM DAVID RIVER 1A TEST WELL BUT ONLY607 METERSMETER 1990 FEET OF LST

ARE PRESENTIN THE PAN AM HOODOO LAKE LOCATED ONLY 32 KILOMETERSKILOMETER 20

MILESMILE EASTNORTHEAST OF THE DAVID RIVER LA THE TOLSTOI IS ABSENT BY

DEPOSITIONALOVERLAP SOME 450 KILOMETERSKILOMETER 280 MILESMILE FURTHER NORTHEAST IN

THE MOBIL GREAT BASINSBASIN AND TEST WELLSWELL WHERE OLIGOCENESTEPOVAKSEDI

MENTSMENT REST UNCONFORMABLYON JURASSIC GRANITIC ROCKSROCK

THE TOLSTOI LITHOLOGYIN DAVID RIVER 1A CONSISTED OF AN INTERBEDDED SERIESSERIE

OF SANDSTONE LTS AND CLAYSTONE WITH SPORADICALLYOCCURRINGTHIN

SEAMSSEAM OF COAL PEBBLY SANDSTONE AND TUFF THE SANDSTONESSANDSTONE WERE RICH IN

VOLCANIC DEBRISDEBRI AND THE SILTSTONESSILTSTONE HAD ABUNDANT CARBONACEOUSCARBONACEOU MATERIAL

MINOR OIL AND GAS SHOWSSHOW WERE RECORDED ON THE MUD LOG AND TWO DRILL STEM

TESTSTEST WERE RUN NEAR THE BASE OF THE TOLSTOI BOTH FLOWED SMALL AMOUNTSAMOUNT OF

GAS 4900 9000 CUBIC FEET PER DAY AND WATER AT RATESRATE OF 315 410 BARRELSBARREL

PER DAY THE WATERSWATER WERE BRACKISH WITH SALINITIESSALINITIE OF 6100 8900 PPM

INDICATING THAT THE TOLSTOI WAS DEPOSITED IN PREDOMINANTLYNONMARINE

TO NEARSHORE SHALLOW MARINE ENVIRONMENT

THE UPPER 433 METERSMETER 1420 FEET OF TOLSTOI IN THE PAN AM HOODOO LAKE

CONSISTED MAINLY OF DARK BROWN TO BLACK CARBONACEOUSCARBONACEOU SANDY SILTSTONE WITH

THIN INTERBEDSINTERBED OF LIGNITIC TO SUBBITUMINOUSSUBBITUMINOU COAL THE LOWER 174 METERSMETER 570

FEET WAS DOMINANTLYSANDSTONE WITH SANDY SILTSTONE INTERBEDSINTERBED SIDEWALL

SAMPLESSAMPLE TAKEN IN THE SANDSTONESSANDSTONE WERE DESCRIBED AS MAINLY QUARTZOSE BUT

CEMENTEDWITH CALCITE OR THE INTERSTICESINTERSTICE FILLED WITH CLAY THE PREDOMINANCE

OF QUARTZ IS INTERESTING SPECIFICALLY BECAUSE THE TOLSTOI SANDSTONESSANDSTONE

IN OUTCROPARE TYPICALLY VOLCANOGENICWHEREASWHEREA THOSE IN THE SUBSURFACE AT

LEAST IN THE PAN AM HOODOO LAKE APPEAR TO BE QUARTZ RICH THISTHI IS

INDICATIVE OF DIFFERENT SOURCE TERRAIN TO THE NORTH TOLSTOI EQUIVALENT



SEDIMENTSSEDIMENT BENEATH THE BERINGSEA MAY BE REPRESENTEDBY MUCH CLEANER SANDSTONE

FACIESFACIE THAT HAVE BEEN SOURCED FROM GRANITIC OR REWORKED OLDER SEDIMENTARY
TERRAIN TO THE NORTHEAST

MINOR OIL SHOWSSHOW AND FAIR GAS SHOWSSHOW WERE LOGGEDTHROUGHOUTTHE TOLSTOI SECTION

IN THE HOODOO LAKE HOWEVER TWO DRILL STEM TESTSTEST RUN IN SANDSTONESSANDSTONE NEAR

THE BASE OF THE FORMATIONSFORMATION INDICATED THESE ROCKSROCK TO BE TIGHT AND YIELDED ONLY

18 AND 67 METERSMETER 60 AND 220 FEET OF DRILLING MUD THE LAST 27 METERSMETER 90

FEET OF MUD RECOVERED FROM THE SECOND TEST WAS SLIGHTLY CUT WITH OIL

THE TOLSTOI IS CONFORMABLYOVERLAIN EVERYWHEREBY THE OLIGOCENESTEPOVAK

FORMATION AND THE GRADATIONALCONTACT OF THESE TWO UNITSUNIT WITHIN THISTHI THICK

SEQUENCE OF VOLCANOGENICROCKSROCK IS OFTEN DIFFICULT TO PLACE

THE STEPOVAKCONSISTSCONSIST OF MORE THAN 2134 METERSMETER 7000 FEET AND POSSIBLY UP

TO 4512 METERSMETER 15000 FEET OF INTERBEDDED VOLCANIC SANDSTONESSANDSTONE AND CON

GLOMERATESGLOMERATEWITH UNITSUNIT OF UP TO 305 METERSMETER 1000 FEET OF BLACK SILTSTONE

IN THE SUBSURFACE STEPOVAKSECTIONSSECTION OF VARYINGTHICKNESSESTHICKNESSE HAVE BEEN PENE

TRATED IN FIVE OF THE TEN WELLSWELL DRILLED ON THE ALASKA PENINSULA ABOUT 853

METERSMETER 2800 FEET OF STEPOVAKSTRATA WERE DRILLED IN THE PAN AM DAVID RIVER

1A WHICH REPRESENTSREPRESENT THE SOUTHWESTERNMOST SUBSURFACE PENETRATION ON THE

PENINSULA SANDSTONE WAS THE DOMINANT STEPOVAKLITHOLOGYIN THISTHI WELL WITH

CARBONACEOUSCARBONACEOU LTS AND BENTONITIC CLAY COMPRISINGMOST OF THE REMAINDER

THE SANDSTONESSANDSTONE WERE FINE TO COARSE OCCASIONALLYPEBBLY AND WERE COMPOSED

PRINCIPALLY OF QUARTZ WITH COMMON VOLCANIC GRAINSGRAIN ALL SET IN CLAYMATRIX

THE CLAY MATRIX REDUCED THE EFFECTIVE POROSITYTO SUCH DEGREETHAT ALL OF

THE SANDSSAND ON THE ELECTRIC LOGAPPEAREDTIGHT

THE 1103METER 3620FOOT THICK SECTION DESCRIBED AS STEPOVAKIN THE PAN

AM HOODOO LAKE UNIT FROM 658 1762 METERSMETER 2160 5780 FEET CONSISTED

MAINLY OF SILTSTONE AND MUDSTONE WITH INTERBEDSINTERBED OF SANDSTONE THE SANDSTONESSANDSTONE

WERE FINE TO MEDIUMGRAINEDAND COMPOSEDPREDOMINANTLYOF QUARTZ SEVERAL

POROUSPOROU SANDSSAND WERE RECORDED ON THE ELECTRIC LOG AND ONE OF THE PROSPECTIVE

SAND ZONESZONE HAD SONICDERIVED POROSITIESPOROSITIE RANGINGFROM 15 18 PERCENT



THE GULF OIL CORPORATION SANDY RIVER FEDERAL 0WH LOCATED 62

KILOMETERSKILOMETER 42 MILESMILE NORTHEAST OF THE PAN AM LO LAKE DRILLED

746METER 2449FOOT THICK STEPOVAK SECTION CONSISTING OF CLAYEY SANDSTONE

SILTSTONE AND SHALE IN THE UPPER PART AND ALTERED VOLCANICSVOLCANIC INTERBEDDED

WITH COARSE VOLCANIC CONGLOMERATEAND GRANITE WASH SANDSTONE IN THE LOWER

PART

COMMON BUT MINOR OIL SHOWSSHOW WERE LOGGEDTHROUGHOUTTHE STEPOVAKIN THISTHI WELL

TWO DRILL STEM TESTSTEST WERE RUN ONE FROM 3272 3275 METERSMETER 10735

10745 FEET RECOVERED 137 METERSMETER 450 FEET OF DRILLING MUD AND 640 METERSMETER

2100 FEET OF SLIGHTLY GASCUT SALTWATER DURING 46MINUTE FLOW PERIOD

BASED ON THE DRILL STEM TEST RESULTSRESULT AND ON ELOG ANALYSISANALYSI THE STEPOVAK

SANDSSAND CANNOT BE CONSIDERED ADEQUATERESERVOIR OBJECTIVESOBJECTIVE IN THISTHI WELL

THE NEXT CLOSEST SUBSURFACE CONTROL FOR THE STEPVOK IS 266 KILOMETERSKILOMETER 165

MILESMILE TO THE NORTHEAST IN THE GENERAL PETROLEUM CORPORATIONGREAT BASINSBASIN

227S46W 1632METER 5355FOOT THICK STEPOVAKSECTION DRILLED IN

THISTHI WELL CONSISTED OF AN INTERBEDDED SHALE AND SILTSTONE SEQUENCE WITH

SUBORDINATE AMOUNTSAMOUNT OF SANDSTONE AND SCATTERED THIN COAL BEDSBED THE SAND

STONESSTONE WERE PREDOMINATELYOF LOW POROSITYAND PERMEABILITY

THE STEPOVAKIN THE GENERAL PETROLEUM GREAT BASINSBASIN 3525S50W WAS 736

METERSMETER 2415 FEET THICK LITHOLOGYWAS SIMILAR TO THAT IN THE GREAT

BASINSBASIN EXCEPT THAT THERE WAS MUCH HIGHERPERCENTAGEOF POROUSPOROU RESERVOIR

SANDSSAND IN GREAT BASINSBASIN THE SANDSTONESSANDSTONE IN THISTHI WELL WERE COARSE TO PEBBLY

CONSISTING MAINLY OF QUARTZ APPROXIMATELY76 METERSMETER 250 FEET OF NET

POROUSPOROU SAND WERE ENCOUNTERED IN THISTHI WELL

BASED ON THE MAJORITY OF SUBSURFACE PENETRATIONSPENETRATION IT WOULD APPEAR THAT THE

STEPOVAKDOESDOE NOT CONSTITUTE AN ADEQUATERESERVOIR OBJECTIVEON THE ALASKA

PENINSULA HOWEVER THE QUARTZOSECHARACTER OF SOME OF THE SANDSTONESSANDSTONE SUG

GESTSGEST POSSIBLE GRANITIC SOURCE TO THE NORTHWEST BENEATH THE BERING SEA

POTENTIAL TRAPSTRAP LOCATED OUT IN BRISTOL BAY MAY CONTAIN MORE FAVORABLE

STEPOVAKRESERVOIR SANDSSAND
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THE MESHIK FORMATION IS VOLCANIC FACIESFACIE EQUIVALENT OF THE STEPOVAK AND

CONSISTSCONSIST OF AT LEAST 1524 METERSMETER 5000 FEET OF COARSE VOLCANIC BRECCIA
AND VOLCANIC CONGLOMERATESCONGLOMERATEWITH SOME SANDSTONESSANDSTONE AND CARBONACEOUSCARBONACEOU SILTSTONESSILTSTONE

IN THE SUBSURFACETHICK VOLCANIC SECTIONSSECTION WERE DRILLED IN TWO WELLSWELL IN THE
CENTRAL PART OF THE ALASKA PENINSULA 1766 METERSMETER 5795 FEET IN THE GULF
PORT HEIDEN 2027S59W AND 1676 METERSMETER 5500 FEET IN THE GREAT
BASINSBASIN NAGASHIK

UNCONFORMABLYOVERLYING THE OLIGICENE STEPOVAK OVER MOST OF THE ALASKA
PENINSULA IS THE MIOCENE BEAR LAKE FORMATION THISTHI UNIT IS ABOUT 1524

METERSMETER 5000 FEET THICK IN OUTCROP AND CONSISTSCONSIST OF INTERBEDDED SANDSTONESSANDSTONE
CONGLOMERATESCONGLOMERATEAND SILTSTONESSILTSTONE THE SANDSTONESSANDSTONE AND CONGLOMERATESCONGLOMERATEDIFFER FROM
ALL EARLIER TERTIARY DEPOSITSDEPOSIT IN THE GREAT ABUNDANCE OF NONVOLCANIC CLASTSCLAST
IN THE GREATERROUNDINGAND BETTER SORTINGOF GRAINSGRAIN AND IN THE POOR CON

SOLIDATION OF MUCH OF THE ROCK THE SANDSTONESSANDSTONE COMMONLYCONTAIN MORE THAN
THIRD QUARTZ AND CHERT ABOUT THIRD SEDIMENTARYLITHIC FRAGMENTSFRAGMENT AND LESSLES
THAN THIRD VOLCANIC FRAGMENTSFRAGMENT

SIGNIFICANT THICKNESSESTHICKNESSE OF BEAR LAKE SEDIMENTSSEDIMENT WITH POROUSPOROU AND PERMEABLE
SANDSSAND HAVE BEEN PENETRATED IN EIGHT OF THE WELLSWELL DRILLED ON THE ALASKA
PENINSULA THE THICKEST BEAR LAKE SECTION WAS DRILLED IN THE GULF OIL

COMPANYSANDY RIVER FEDERAL WHERE 2371 METERSMETER 7780 FEET OF BEAR

LAKE WAS ENCOUNTERED THISTHI CONSISTED OF 1316 METERSMETER 4318 FEET OF NET

SANDSTONE THAT COMPRISED 555 PERCENT OF THE SECTION THE LITHOLOGYAND

RESERVOIR QUALITIESQUALITIE OF THE BEAR LAKE SANDSSAND WILL BE DISCUSSED LATER IN THE

SECTION CONCERNINGRESERVOIR ROCKSROCK 1123

NUMBER OF METHANE GAS SHOWSSHOW WERE LOGGEDIN THE GULF SANDYRIVER BETWEEN

1463 AND 1829 METERSMETER 4800 AND 6000 FEET THESE ARE BELIEVED TO BE AS

SOCIATED WITH THIN COAL BEDSBED OIL SHOWSSHOW WERERECORDED ON THE MUD LOGNEAR

THE BASE OF THE BEAR LAKE BELOW 3048 METERSMETER 10000 FEET
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THE BEAR LAKE IS OVERLAIN BY THE PLIOCENE MILKY RIVER FORMATION WITH STRONG

DISCORDANCE IT IS THE PRONOUNCEDUNCONFORMITYAT THE BASE OF THE PLIOCENE

THAT IS RESPONSIBLE FOR THE GREATVARIATION IN THICKNESSTHICKNES OF THE BEAR LAKE IN

THE SUBSURFACE

THE PLIOCERIE MILKY RIVER FORMATION INCLUDESINCLUDE SEQUENCE OF VOLCANICLASTIC

SEDIMENTSSEDIMENT CONSISTINGOF INTERBEDDED CONGLOMERATESCONGLOMERATESANDSTONESSANDSTONE AND MUDSTONESMUDSTONE

THE FORMATION ATTAINSATTAIN THICKNESSTHICKNES OF ABOUT 914 METERSMETER 3000 FEET IN THE

SUBSURFACE

VOLCANISM CONTINUED FROM THE PLIOCENE TO THE PRESENT AND PROVIDESPROVIDE THE ONLY

DEPOSITSDEPOSIT OF THISTHI AGE ALONGTHE AXISAXI OF THE ALASKA PENINSULA

OF THE ALASKA

THE ALASKA PENINSULA CAN BE DIVIDED INTO TWO AREASAREA THAT REFLECT SLIGHTLY

DIFFERENT GEOLOGICALHISTORIESHISTORIE AND MINOR DIFFERENCESDIFFERENCE IN STRUCTURAL CONFIGURA

TION THE STRUCTURE NORTHEAST OF WIDE BAY IS DOMINATED BY THE BRUIN BAY

FAULT MAJOR STRIKESLIP FAULT THAT SEPARATESSEPARATE UPPERJURASSIC SEDIMENTSSEDIMENT ON

THE SOUTHEAST FROM GENERALLYOLDERSEDIMENTSSEDIMENT AND PLUTONICROCKSROCK ON THE NORTH

WEST THE OVERALL STRUCTURE OF THISTHI PART OF THE PENINSULA IS BROAD ARCH

THE AXISAXI OF WHICH APPROXIMATELYCOINCIDESCOINCIDE WITH THE BRUIN BAY FAULT ANTI

DINESDINE ARE PRESENT ONLY AS MINOR STRUCTURESSTRUCTURE IN NARROW ZONE LO THISTHI

FAULT

SOUTHWEST OF WIDE BAY THE GEOLOGICALSTRUCTURE IS DOMINATED BY THREE MAJOR

EN ANTICLINAL COMPLEXESCOMPLEXECONTAININGHIGHLY DEFORMED ROCKSROCK AS YOUNG AS

EARLY PLIOCENE THE MAJOR FAULTSFAULT IN THISTHI REGIONARE CLOSELY RELATED TO THE

TECTONISM THAT PRODUCEDTHE FOLDSFOLD LOCAL DIFFERENCESDIFFERENCE IN DEGREEOF FOLDING

APPEAR TO BE THE RESULT OF DIFFERENCESDIFFERENCE IN STRUCTURAL COMPETENCE OF THE

SEDIMENTARYROCKSROCK INVOLVED THE THICK BLACK SILTSTONESSILTSTONE AND SHALESSHALE OF THE

LATE CRETACEOUSCRETACEOU AND EARLY TERTIARY EXHIBIT THE MOST SEVERE DISTORTION WITH

LOCAL ISOCLINAL AND RECUMBANT FOLDSFOLD THE MORE MASSIVE SANDSTONESSANDSTONE AND CON

GLOMERATESGLOMERATEOF THE JURASSIC AND MIDDLE TO LATE TERTIARY ARE MORE BROADLY

FOLDED AND ARE BROKEN BY SHARPLYDEFINED HIGH ANGLEFAULTSFAULT IN OUTCROP THE
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MORE HIGHLY DEFORMED BELTSBELT OF THE ALASKA PENINSULA SEEM TO REFLECT THE

TECTONIC RESPONSE OF DIFFERENCESDIFFERENCE IN LITHOLOGYRATHER THAN SIGNIFICANT VAR

IATION IN THE TYPE OF FUNDAMENTAL DEFORMATION

THE MAJORFOLDSFOLD AND FAULTSFAULT SOUTHWEST OF WIDE BAY SHOW MANY FEATURESFEATURE OF SIMPLE

COMPRESSIONALDEFORMATION BUT THE BROAD CRESTSCREST OVERALL SYMMETRY AND THE

COMMON OCCURRENCE OF STEEP FAULTSFAULT SUGGESTTHAT BASEMENT FAULTINGMAY BE THE

MOST IMPORTANTFACTOR IN DEFORMATION

STRUCTURAL DEFORMATION IN TERTIARY SEDIMENTSSEDIMENT BENEATH THE BRISTOL BAY LOWLANDSLOWLAND

IS GENTLE WITH BROAD AND RATHER LOW RELIEF STRUCTURAL CULMINATIONSCULMINATION FORMED

OVER PRETERTIARY HIGHSHIGH FARTHER TO THE NORTH BENEATH THE WATERSWATER

OF BRISTOL BAY DEFORMATION IS EVEN LESSLES INTENSE THAN THAT EXHIBITED ONSHORE

THE PRINCIPAL FEATURESFEATURE OFFSHORE ARE TENSIONAL FAULTING AND SEDIMENTARYDRAPE

OVER PRETERTIARY HIGHSHIGH MARINE SEISMIC DATA INDICATE THE

BRISTOL BAY BASIN TO BE LARGE BACKARC HAIFGRABEN THAT CONTAINSCONTAIN VERY

THICK SECTION OF VERY GENTLYFOLDED TERTIARY MARINE AND NONMARINE CLASTIC

AND VOLCANIC ROCKSROCK THE BASIN BECOMESBECOME MORE MARINE AND DEEPER TOWARD THE

SOUTHWEST WHERE ABOUT 4572 METERSMETER 15000 FEET OF PROSPECTIVETERTIARY

SEDIMENTSSEDIMENT OCCUR NORTH OF HERENDEEN BAY THE BRISTOL BAY BASIN IS BOUNDED ON

THE NORTH BY THE GOODNEWSGOODNEW ARCH WHICH IS AN OFFSHORE AND SOUTHWESTERLY

EXTENSION OF MESOZOIC AND PALEOZOIC ROCKSROCK OF THE AHKLUM MOUNTAINSMOUNTAIN STRONG

ANGULARUNCONFORMITYAPPEARSAPPEAR ON SEVERAL OF THE MARINE SEISMIC LINESLINE AND IT

IS OUR PETROLEUMGEOLOGISTSGEOLOGIST OPINION THAT THE HORIZON MAY BE THE BASE OF THE

MIOCENE BEAR LAKE FORMATION

THE SOUTHWEST TREND OF BRISTOL BAY BASIN IS DUE TO ITS GENETICRELATION TO

THE ALASKAALEUTIAN ARC THAT FORMSFORM THE SOUTHERN BOUNDARY OF THISTHI BASIN

THE OLDEST EXPOSEDROCKSROCK AT THE WESTERN END OF THE ALASKA PENINSULA ARE UPPER

SILTSTONESSILTSTONE AND SANDSTONESSANDSTONE OF THE NAKNEK FORMATIONSFORMATION THE WESTERNMOST

EXPOSURE OF THESE ROCKSROCK IS IN THE BLACK HILLSHILL BORDERINGTHE SOUTHERN BERING

SEA SHELF GRAVITY MAGNETICAND SEISMIC EVIDENCE SHOW THAT THE ANTICLINALLY

DEFORMED ROCKSROCK OF THE BLACK HILLSHILL EXTEND OFFSHORE NORTHWESTERLYALONGTHE

BERING SHELF MARGIN AND MAY CONNECT WITH THE NORTH SIDE OF THE PRIBILOF
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RIDGE THISTHI POSITIVE FEATURE OF MESOZOIC ROCKSROCK SEPARATESSEPARATE THE TERTIARY

BRISTOL BAY BASIN FROM THE AMAK BASIN FARTHER TO THE WEST THISTHI POSITIVE

FEATURE BIFURCATESBIFURCATE AND SEPARATESSEPARATE ST GEORGEBASIN FROM THE AMAK AND BRISTOL

BAY BASINSBASIN

EIGHT REGIONALCDP MARINE SEISMIC LINESLINE SHOT BY THE US GEOLOGICALSURVEY

WERE THE ONLYSEISMIC DATA AVAILABLE FOR THISTHI ANALYSISANALYSI ALTHOUGHTHESE LINESLINE

ARE WIDELY SPACED AND SEEM TO HAVE BEEN RANDOMLYORIENTED THEY DO REVEAL

BASIN SYMMETRYAND STRUCTURESSTRUCTURE THAT ARE REPRESENTATIVEIN THE BRISTOL AND

BASINSBASIN THE SEISMIC DATA SHOW THAT THESE BASINSBASIN ARE STRUCTURAL GRABENSGRABEN AND

CLOSED OR SILLED DEPRESSIONSDEPRESSION IN THESE CLOSED BASINSBASIN OCEAN CIRCULATION IS

RESTRICTED OXYGEN IS NOT REPLENISHEDIN THE WATER AND ORGANICMATTER CAN BE

PRESERVEDIN MANNER FAVORABLE FOR HYDROCARBONGENERATION

REFLECTIVE SEQUENCE OF SEDIMENTARY STRATA CAN BE SEEN TO INFILL BRISTOL

BASIN THESE BEDSBED ARE ESSENTIALLY UNFOLDED UNLIKE THAT IN THE ONSHORE

PORTIONOF THE BASIN DEFORMATION OF THE LAYEREDTERTIARY SEQUENCE IS MAINLY

BY NORMAL FAULTSFAULT THAT APPEAR TO BE RELATED TO OFFSETSOFFSET IN THE ACOUSTIC BASE

MENT OFFSET ALONG SOME OF THE FAULTSFAULT APPEARSAPPEAR TO INCREASE WITH DEPTH

IMPLYING THAT THE FAULTSFAULT ARE GROWTHFEATURESFEATURE

PRONOUNCEDANGULARUNCONFORMITYIS VISIBLE ON SEVERAL SEISMIC LINESLINE ON THE

STEEP FLANKSFLANK OF THE BLACK HILLSHILL UPLIFT AND ALONGTHE NORTHERN BASIN MARGIN

PROJECTIONOF ONSHORE GEOLOGYTO THE OFFSHORE INDICATESINDICATE THAT THISTHI UNCON

FORMITYIS PROBABLYAT THE BASE OF THE MIOCENE BEAR LAKE FORMATION

VISIBLE ON THE EIGHT SEISMIC LINESLINE SHOT BY THE US GEOLOGICALSURVEY WERE

ELEVEN PROSPECTIVE HIGHSHIGH MANY OF WHICH SHOWED DRAPE OF THE

OVERLYINGSEDIMENTSSEDIMENT FEW OF THESE STRUCTURAL HIGHSHIGH ARE LOCATED AT THE

MARGINSMARGIN OF THE BASIN AND OFFER GOODPOTENTIALFOR HOUSINGLARGEHYDROCARBON

ACCUMULATIONSACCUMULATION THESE HINGE LINE FEATURESFEATURE WITH THEIR BASIN EDGE LOCATION

PROVIDEUNINTERRUPTEDDRAINAGEFROM LARGEBASINAL FETCH AREASAREA MANY OF THE

WORLDSWORLD GIANT OIL AND GAS FIELDSFIELD ARE SIMILARLY LOCATED ALONGBASIN HINGE

LINESLINE

AIS



POTENTIAL FAULT TRAPSTRAP OCCUR ON THE SOUTH SIDE OF THE BLACK HILLSHILL UPLIFT

HERE SEVERAL SEISMIC LINESLINE THAT CROSSED THE EDGEOF THE UPLIFT DEMONSTRATED

STEEPLY DIPPING NORMAL FAULTSFAULT WITH ROLLOVER ANTICLINESANTICLINE INTO THE FAULTSFAULT

OF THE SEISMIC LINESLINE AVAILABLE THOSE CROSSINGTHE AMAK BASIN SHOWED NO

INDICATION OF PROSPECTIVEBASEMENT HIGHSHIGH WITH SEDIMENT DRAPE OVER THEM

HOWEVER IT SHOULD BE EMPHASIZED THAT THE SEISMIC CONTROL IS TOO SPARSE TO

CONDEMN THISTHI PORTION OF THE LEASE SALE AREA

MUST BE FURTHER STATED THAT THE SEISMIC CONTROL OVER THE ENTIRE PROPOSED

LEASE SALE AREA IS INSUFFICIENT TO PERMITMAPPINGOF STRUCTURAL CLOSURESCLOSURE AND

IS ONLY SUITABLE TO DENOTE THE TWODIMENSIONAL POSITIONING OF THE AXESAXE OF

PROSPECTIVEBASEMENT HIGHSHIGH

ELEVEN DEEP TEST WELLSWELL HAVE BEEN DRILLED IN THE ONSHORE PORTION OF THE

BRISTOL BAY BASIN ON THE ALASKA PENINSULA AT LEAST EIGHT OF THESE WERE

LOCATED ON THE BASISBASI OF SOME GEOPHYSICALWORK AND WERE DRILLED ON LOOSELY

SPACED SEISMIC GRIDSGRID INTERPRETIVE SEISMIC CONTOUR MAPSMAP ON SEVEN OF THE

EIGHT PROSPECTSPROSPECT WERE RELEASED TO THE PUBLIC AND WERE CAREFULLYREVIEWED BY

OUR PETROLEUMGEOLOGIST ALTHOUGHACTUAL SEISMIC LINESLINE WERE NOT RELEASED

THERE WAS SUFFICIENT INFORMATION ON THE RELEASED MAPSMAP WITH WHICH TO DRAW SOME

CONCLUSIONSCONCLUSION AS TO THE PROBABLE REASON FOR THEIR FAILURE TO FIND OIL AND GAS

FIELDSFIELD

THE GENERAL PETROLEUM GREAT BASINSBASIN 227S48W WAS LOCATED ON SEISSEI

MICALLY DEFINED ANTICLINAL REVERSAL BUT NO SEISMIC LINESLINE WERE SHOT TO

DETERMINE IF THE FEATURE WAS ACTUALLY DOUBLYPLUNGING THE GENERAL PETROLEUM

GREAT BASINSBASIN 0WH WAS DRILLED ON SEISMICALLYDEFINED ANTICLINAL

CLOSURE BUT WAS LOCATED SOME 1676 METERSMETER 5500 FEET STRUCTURALLYBELOW

THE CREST OF THE CLOSURE

THE GREAT BASINSBASIN UGASHIK 832S52W WAS ALSO DRILLED ON SEISMICALLY

DEFINED FOURWAY DIP CLOSURE BUT THE WELL PENETRATED THIN PROSPECTIVE

BEAR LAKE SECTION RESTINGON THICK OLIGOCENEMESHIK VOLCANIC SERIESSERIE OUR
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PETROLEUM GEOLOGIST ATTRIBUTESATTRIBUTE THE LACK OF SUCCESSSUCCES OF THISTHI WELL TO THE

ABSENCE OF POTENTIALSOURCE ROCKSROCK STEPOVAKAND TOLSTOI IN CLOSE ASSOCIATION

WITH THE BEAR LAKE RESERVOIR SANDSSAND

THE GULF OIL CORPORATIONPORT HEIDEN 0Q LOCATED 77 KILOMETERSKILOMETER

48 MILESMILE SOUTHWEST OF UGASHIK ALSO FOUND BEAR LAKE SECTION RESTING

ON MESHIK VOLCANICSVOLCANIC THE SAME REASON FOR FAILURE AT UGASHIK MAY BE

ATTRIBUTED TO PORT HEIDEN

THE GULF OIL CORPORATIONSANDYRIVER FEDERAL 0WH WAS LOCATED ON

SEISMICALLYDEFINED ANTICLINAL CLOSURE SOME 124 KILOMETERSKILOMETER 77 MILESMILE

SOUTHWEST OF PORT HEIDEN ALTHOUGHNO SEISMIC LINESLINE WERE AVAILABLE TO

DETERMINE THE PRESENCE OF STRUCTURAL GROWTHOVER THE SANDYRIVER STRUCTURE

COMPARISONOF THE TWO RELEASED SEISMIC CONTOUR MAPSMAP SHOWED THAT THE TWO

HORIZONSHORIZON ARE FAIRLY CONFORMABLE CONSIDERINGTHE LARGEINTERVAL BETWEEN THEM

ABOUT 1829 METERSMETER FEET IT MAY WELL BE THAT THISTHI STRUCTURE DOESDOE NOT

DISPLAY THE DESIRED EARLY THAT OUR GEOLOGISTCONSIDERSCONSIDER ESSENTIAL FOR

THE ACCUMULATION OF LARGEHYDROCARBONFIELDSFIELD

PAN AM DAVID RIVER 1A 1250S80W LOCATED SOME 105 KILOMETERSKILOMETER 65 MILESMILE

SOUTHWEST OF THE GULF SANDY RIVER FEDERAL WAS DRILLED ON SEISMIC

CLOSURE BUT ALMOST 610 METERSMETER 2000 FEET STRUCTURALLYBELOW THE CREST OF

THE FEATURE IN ADDITION ONLY THIN PROSPECTIVE RESERVOIR SECTION WAS

ENCOUNTERED IN THE BEAR LAKE

PAM AM HOODOO LAKE AND WERE DRILLED ON FAULTCLOSED STRUCTURE ABOUT

35 KILOMETERSKILOMETER 22 MILESMILE EAST OF DAVID RIVER 1A THE CRITICAL CLOSINGFAULT

IS THE DAVID RIVER WHICH EXTENDSEXTEND FROM OFFSHORE CATHEDRAL RIVER APPROXIMATELY

97 KILOMETERSKILOMETER 60 MILESMILE EAST TO HERENDEEN BAY THE FAULT IS INDICATED BY

SEISMIC AEROMAGNETICGRAVITY AND GEOLOGICDATA CRETACEOUSCRETACEOU AND JURASSIC

ROCKSROCK ARE EXPOSED ON THE SOUTH UPTHROWN SIDE OF THE FAULT WITH MIOCINE

ROCKSROCK EXPOSEDON THE DOWNTHROWNSIDE THE INDICATED STRATIGRAPHICTHROW ON

THE FAULT IS ABOUT 3048 METERSMETER 10000 FEET AND OUR GEOLOGISTBELIEVESBELIEVE

THAT THISTHI FAULT MAY BE SOUTHWESTERLYCONTINUATION OF THE MAJOR STRIKE SLIP
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BRUIN BAY FAULT OUR GEOLOGISTATTRIBUTESATTRIBUTE THE FAILURE OF THE OOH LAKE

WELLSWELL TO THEIR LOCATION WITHIN AN INTERPRETEDFAULT CLOSURE THAT WAS FORMED

TOO LATE PROBABLYDURING THE PLIOPLEISTOCENE TO HAVE TRAPPED ANY EARLY

MIGRATINGOIL FURTHER HE DOESDOE NOT KNOW OF ANY MAJOR OIL OR GAS ACCUMULA

TIONSTION IN WHICH THE CONTROLLINGUPDIP FAULT IS MAJOR REGIONALSTRIKE SLIP
FAULT

THE AMOCO CATHEDRAL RIVER 1S83W IS LOCATED ON THE BLACK HILLSHILL

UPLIFT AN OUTCROPPINGSURFACE HIGH ON WHICH UPPER JURASSIC NAKNEK ROCKSROCK ARE

EXPOSED THE CATHEDRAL RIVER SPUDDEDIN THE NAKNEK AND BOTTOMED AT 4339

METERSMETER 14301 FEET IN TRIASSIC ROCKSROCK THE MOST IMPORTANTNEGATIVEFACTOR

CONCERNINGTHE CATHEDRAL RIVER STRUCTURE IS THE YOUNG AGE OF DEFORMATION

PROBABLY PLIOPLEISTOCENE RELATIVE TO THE AGE OF THE PROSPECTIVE RESERVOIR

ROCKSROCK THERE ARE NO IMPORTANTHYDROCARBONFIELDSFIELD AROUND THE PACIFIC RIM IN

MESOZOIC RESERVOIRSRESERVOIR THAT HAVE BEEN DEFORMED INTO CLOSED STRUCTURESSTRUCTURE DURING
P1 IAPLEISTOCENE OROGENY

THE REMAININGTHREE TESTSTEST ON THE ALASKA PENINSULA CITIESCITIE SERVICE PAINTER

CREEK LWH PURE OIL COMPANYCANOE BAY 854S78W AND

PHILLIPSPHILLIP BIG RIVER A1 1549S68W WERE ALL LOCATED ON THE BASISBASI OF

SURFACE GEOLOGYESSENTIALLYALL WERE TESTSTEST OF THE MESOZOIC BUT WERE LOCATED

ON SURFACE ANTICLINAL FEATURESFEATURE FORMED DURING THE LI AS

PREVIOUSLYMENTIONED THISTHI COMBINATION IS CONSIDERED UNFAVORABLE FOR LARGE
OIL AND GAS FIELDSFIELD

IN SUMMARY IT APPEARSAPPEAR THAT NONE OF THE 11 TESTSTEST DRILLED ON THE PENINSULA
FOUND THE DESIRED COMBINATION OF GOODRESERVOIR AND SOURCE ROCKSROCK PRESENT OVER

GROWTHSTRUCTURE THESE GROWTHSTRUCTURESSTRUCTURE DO EXIST IN THE OFFSHORE AS

EVIDENCED ON THE SEISMIC LINESLINE BASED ON PROJECTIONOF THE ONSHORE STRATI

GRAPHYTO THE OFFSHORE THE NECESSARY COMBINATION OF MIOCENE BEAR LAKE

RESERVOIRSRESERVOIR WITH OLIGOCENEAND EOCENE SOURCE ROCKSROCK SHOULD BE PRESENT OVER

BASEMENT BENEATH THE WATERSWATER OF BRISTOL BAY

18



SIGNIFICANTTHICKNESSESTHICKNESSE OF POTENTIAL RESERVOIR ROCK OCCUR THROUGHOUTTHE

ALASKA PENINSULA OUTCROPSECTIONSSECTION AND WELL DATA INDICATE THAT THICK RESER

VOIRSVOIR SHOULD BE PRESENTIN THE MIOCENE BEAR LAKE FORMATION GREATER QUARTZ

CONTENT COMBINED WITH DEPOSITIONAI ENVIRONMENTSENVIRONMENT MAKE THISTHI FORMATION

PRIMARYDRILLING OBJECTIVE IN THE OFFSHORE POTENTIAL RESERVOIRSRESERVOIR SHOULD HAVE

THE LARGEAREAL EXTENT TYPICAL OF TABULAR SAND BODIESBODIE THAT RESULT FROM LINEAR

CLASTIC SHORELINE DEPOSITION GEOMETRYCONSISTENT WITH BEACHESBEACHE UPPER AND

MIDDLE SHOREFACE DEPOSITSDEPOSIT AND OFFSHORE BARSBAR SHOULD BE PRESENT IN THE SUB

SURFACE

SAND PERCENTAGESPERCENTAGEWITHIN THE BEAR LAKE IN THE EIGHT SUBSURFACE PENETRATIONSPENETRATION

ON THE PENINSULA RANGE FROM 331 674 PERCENT THE GREATEST OF NET

SAND IS 1330 METERSMETER 4362 FEET OR 674 PERCENT AS DRILLED IN THE PAN AM

HOODOO LAKE BEAR LAKE SANDSSAND EXHIBIT VERY GOODRESERVOIR QUALITIESQUALITIE IN

MOST OF THE ALASKA PENINSULA TEST WELLSWELL IN THE DEEPEST TEST GULF SANDY

RIVER POROSITIESPOROSITIE OF 25 27 PERCENT AS DERIVED FROM SONIC AND DENSITY

LOGSLOG WERE CALCULATED FROM SANDSSAND AT DEPTHSDEPTH OF 3200 3231 METERSMETER 10500

10600 FEET SIDEWALL CORE PERMEABILITIESPERMEABILITIE AS HIGH AS 1165 MDCYSMDCY WERE

RECORDED AT 1995 METERSMETER 6545 FEET IN THE GULF PORT HEIDEN

MICROSCOPIC EXAMINATION BY OUR GEOLOGISTOF WELL CUTTING SAMPLESSAMPLE OF ALL

ALASKA PENINSULA WELLSWELL SHOWED THAT THE BEAR LAKE SANDSSAND ARE QUITE RICH IN

QUARTZ GRAINSGRAIN AND CONTAIN COMBINATION OF QUARTZ AND FELDSPAR WITH SUB

ORDINATE VOLCANIC AND CHERT GRAINSGRAIN AND SEDIMENTARY LITHIC FRAGMENTSFRAGMENT SHOWSSHOW

OF OIL AND GAS WERE RECORDED ON THE MUD LOG IN BASAL BEAR LAKE SANDSSAND IN THE

GULF SANDY RIVER

THE OLIGOCENESTEPOVAKHAS VERY THIN TIGHT SANDSTONESSANDSTONE IN THE ONSHORE WELLSWELL

AND MAY NOT HAVE GOODRESERVOIR CHARACTERISTICSCHARACTERISTIC OFFSHORE THE LOW POROSITY

AND PERMEABILITYRESULT FROM THE ABUNDANCE OF VOLCANIC DETRITIESDETRITIE INCLUDING

MATRIX CLAY AND THE RELATIVELY DENSE NATURE AND HIGH DEGREEOF INDURATION

HOWEVER ABOUT 76 METERSMETER 250 FEET OF NET SAND IN THE OLIGOCENESTEPOVAK

FORMATION WITH APPARENTGOODRESERVOIR CHARACTERISTICSCHARACTERISTIC WERE ENCOUNTERED IN

THE GENERAL PETROLEUM GREAT BASINSBASIN 25255SOW



SOME MASSIVE SANDSTONESSANDSTONE THAT ARE PRESENT IN THE EOCENE LST AND CRETACEOUSCRETACEOU

CHIGNIK FORMATIONSFORMATION ARE OF POOR QUALITY ONSHORE BUT CANNOT BE RULED OUT AS

POSSIBLE RESERVOIR ROCK IN NEARBY SUBMERGEDLANDSLAND TWO TOLSTOI SANDSTONE

INTERVALSINTERVAL IN THE PAN AM DAVID RIVER 1A YIELDED SMALL FLOWSFLOW OF GAS AND

SALTWATER AT RATESRATE OF 310 AND 400 BARRELSBARREL PER DAY FROM THE INTERVALSINTERVAL 3303

3316 METERSMETER AND 3522 3526 METERSMETER 10835 10880 FEET AND 11555 11568

FEET RESPECTIVELY

COMPARISON OF AVERAGE POROSITYVERSUSVERSU DEPTH FOR PRODUCINGRESERVOIRSRESERVOIR IN

CALIFORNIA SHOWSSHOW RAPID LOSSLOS OF POROSITYWITH DEPTH OF APPROXIMATELY152

PERCENT PER 305 METERSMETER 1000 FEET THISTHI RAPID LOSSLOS IS PROBABLY DIRECT

FUNCTION OF THE ARKOSIC NATURE OF CALIFORNIA SANDSTONESSANDSTONE SANDSTONE POROSPORO

ITIESITIE ON THE ALASKA PENINSULA ARE VERY SIMILAR TO THOSE IN CALIFORNIA IT

FOLLOWSFOLLOW THAT GOODRESERVOIR QUALITY SANDSSAND IN THE BRISTOL BAY BASIN BELOW

3962 METERSMETER 13000 FEET ARE NOT LIKELY TO BE ENCOUNTERED

1124

SOURCE ROCK ANALYSISANALYSI OF SIX ONSHORE WELLSWELL ON THE ALASKA PENINSULA WAS MADE

BY OUR GEOLOGIST THISTHI ANALYSISANALYSI DEALT WITH THE THERMAL ALTERATION INDEX

IH TO DETERMINE THE DEGREEOF THERMAL ALTERATION OR HYDROCARBONPRECUSSOR

KEROGEN MATURATION OF POTENTIAL SOURCE ROCKSROCK IN THE PROSPECTIVESTRATI

GRAPHICSECTION IN THE OFFSHORE BRISTOL BAY BASIN

THE PRESENT CONDITION OF THE KEROGENOUSKEROGENOUMATERIAL IN TERTIARY ROCKSROCK IN THESE

WELLSWELL SHOWSSHOW SOURCE ROCK CAPABILITIESCAPABILITIE WHEREASWHEREA THE MESOZOIC DOESDOE NOT APPEAR TO

PROVIDE ADEQUATESOURCE ROCK POTENTIAL THE IH DATA SUGGESTTHAT THE

BRISTOL BAY PROVINCEWOULD BE GAS PRONE IN THE UPPER BEAR LAKE AND OIL PRONE

IN THE MIDDLE AND LOWER BEAR LAKE OLIGOCENESTEPOVAK AND EOCENE TOLSTOI

FORMATIONSFORMATION THE CRETACEOUSCRETACEOU CHIGNIK HERENDEEN AND STANIUKOVICH FORMATIONSFORMATION

APPEAR TO BE WITHIN THE GAS GENERATINGRANGE AS ARE THE JURASSIC NAKNEK AND

SHELIKOF FORMATIONSFORMATION THE REASON FOR THE TENDENCYTOWARD GAS IN THE MESOZOIC

ROCKSROCK IS THEIR ADVANCED STATE OF MATURATION TO NEARLYOVERMATURE STAGE
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SOURCE ROCK ANALYSISANALYSI WAS PERFORMEDBY THE US GEOLOGICALSURVEYON THE

GENERAL PETROLEUM GREAT BASINSBASIN AND PAN AM HOODOO LAKE THE BEAR LAKE

FORMATION IN THE GREAT BASINSBASIN WELL HAS ABUNDANT ORGANIC CARBON BUT VITRINITE

REFLECTANCE VALUESVALUE SUGGEST IT TO BE IMMATURE THE KEROGENIS PREDOMINANTLY

WOODYWITH MINOR AMOUNTSAMOUNT OF AMORPHOUSAMORPHOULH IT HAS HIGH EXTRACTABLE

BITUMEN CONTENT WITH CORRESPONDINGLYLOW HYDROCARBONFRACTION WHICH IS

INTERPRETEDTO REFLECT THE COALRICH ANDOR WOODYCHARACTER OF THE ORGANIC

MATERIAL THE ORGANICMATTER IN THE OLIGOCENE STEPOVAKFORMATION IN THISTHI

WELL EXHIBITSEXHIBIT ABOUT THE SAME PROPERTIESPROPERTIE AS THE BEAR LAKE IF SOURCE ROCKSROCK

SIMILAR TO THOSE IN THE GREAT BASINSBASIN WELL WERE PRESENT IN DEEPER OFFSHORE

PARTSPART OF BRISTOL BAY BASIN CHANCESCHANCE OF HYDROCARBONGENERATIONWOULD BE

GREATLYIMPROVEDDUE TO HIGHER TEMPERATURESTEMPERATURE

THE MOST FAVORABLE SOURCE ROCKSROCK EXAMINED WERE THE EOCENE TOLSTOI IN THE PAN

AM HOODOO LAKE THISTHI UNIT WAS HIGH IN TOTAL ORGANICCARBON CONTENT AND

WAS WITHIN THE OIL GENERATINGRANGE IT EXHIBITED MODEST VITRINITE

REFI ECTANCE

TO OTHER PACIFIC MARGIN

ABOUT 40 PERCENTOF ALL THE KNOWN BASINSBASIN OF THE WORLD ARE WITHIN THE CIRCUM

PACIFIC BELT MOST OF THE SEDIMENTARY BASINSBASIN IN THISTHI BELT CONTAIN OIL AND

GAS AND ACCOUNT FOR ALMOST THIRD OF WORLD OIL PRODUCTION

BASIN EVALUATION IN THE CIRCURNPACIFIC BELT CAN BE RELATED TO PLATE TEC

TONICSTONIC THE PROCESSPROCES OF SUBDUCTION HAS PRODUCEDSEVERAL PROMINENTSYSTEMSSYSTEM

AROUND THE PACIFIC THESE SYSTEMSSYSTEM INCLUDE TRENCH OUTER ARCRIDGE FORE

ARC BASIN MAGMATICARC AND BACKARC BASIN

SEDIMENTARY BASINSBASIN CHARACTERIZED BY CONTINENTAL TO MARINE SHELF DEPOSITIONAL

REGIMESREGIME ARE COMMON PRODUCTSPRODUCT OF ACTIVE LITHOSPHERICPLATE JUNCTIONSJUNCTION OF THE

NORTHEAST PACIFIC REGION MOST OF THESE BASINSBASIN FORMED IN BOTH FOREARC AND

BACKARC POSITIONSPOSITION BRISTOL BAY IS BACKARC BASIN ITS POSITION RELATIVE

TO THE ALEUTIAN TRENCH SUBDUCTION ZONE IS ANALAGOUSANALAGOUTO THE POSITION OF THE

OIL PRODUCTIVEBACKARC SUMATRA AND JAVA INDONESIAN BASINSBASIN RELATIVE TO

THE JAVA TRENCH SUBDUCTION ZONE IN BOTH EXAMPLESEXAMPLE VOLCANIC ARCSARC FORM THE

BACKBONE OF THE ARCHIPELAGOSARCHIPELAGO
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IT IS OF INTEREST TO NOTE THAT DURING THE EARLY TERTIARY THE INDONESIAN

REGIONBECAME INCREASINGLYVOLCANIC MUCH THE SAME AS THE ALASKA PENINSULA

IN LATER TERTIARY TIME RAPID CLASTIC SEDIMENTATION OCCURRED IN ENCLOSED AND

PARTIALLY CLOSED MARINE ENVIRONMENTSENVIRONMENT IN BOTH THE BERING SEA AND INDONESIA

OIL PRODUCTION IN THE INDONESIAN BASINSBASIN IS MAINLY FROM SAND RESERVOIRSRESERVOIR OF

UPPER MIOCINE AND PLIOCENE AGE WITH UPPER MIOCENE THE MOST IMPORTANT
PRODUCTIVE STRUCTURESSTRUCTURE ARE GENTLY TO MODERATELYFOLDEDBLOCKFAULTED BASE

MENT HIGHSHIGH WITH PRODUCINGZONESZONE DRAPEDOVER THE BASEMENT HIGHSHIGH MOST OF THE

STRUCTURESSTRUCTURE WERE SLIGHTLY POSITIVE ELEMENTSELEMENT DURING LATE MIOCENE AND PLIOCENE

TIME AS EVIDENCED BY THINING OF THE SECTION OVER THE CREST OF THE FEATURESFEATURE

THISTHI SAME OCCURRENCE OF BASEMENT BLOCKFAULTED STRUCTURESSTRUCTURE WITH OVERLYING
SEDIMENT DRAPEOCCURSOCCUR IN BRISTOL BAY BASIN

IN ALMOST EVERY RESPECT THE BRISTOL BAY BASIN IS SIMILAR TO THE BACKARC

BASINSBASIN OF SUMATRA AND JAVA SIMILARITIESSIMILARITIE INCLUDE ITS TECTONIC SETTING
BEHIND MAGMATICISLAND ARC ITS HAIFGRABEN SILLED BASIN MME THE

PRESENCE OF BLOCKFAULTED BASEMENT HIGHSHIGH THAT GROW DURINGSEDIMENTATION AND

THE CHARACTERISTICSCHARACTERISTIC OF THE TERTIARY STRATIGRAPHICSUCCESSION

GEOLOGICALAND GEOPHYSICALINVESTIGATIONSINVESTIGATION OF ISLAND ARCSARC AND OF THE BACKARC

BASINSBASIN THAT SEPARATETHEM FROM THE CONTINENTAL BORDERLANDSBORDERLAND SUGGESTTHAT THESE

BACKARC BASINSBASIN HAVE HEAT FLOW VALUESVALUE THAT ARE COMMONLYHIGHERTHAN NORMAL

OCEANIC VALUESVALUE AND INDICATE THAT STEEP GEOTHERMALGRADIENTSGRADIENT EXIST WITHIN THE

SEDIMENTARYSECTION

INDONESIA INCLUDESINCLUDE SEVERAL GIANT OIL AND GAS FIELDSFIELD ASSOCIATED WITH HIGH
EARTH TEMPERATURESTEMPERATURE ALONGTHE BLOCKFAULT BLACKARC BASIN TREND THE GIANT
MINASMINA FIELD IN CENTRAL SUMATRA AND RECENT DISCOVERIESDISCOVERIE IN THE JAVA SEA PRODUCE
FROM SANDSTONESSANDSTONE OF MIOCENE AGE AT SHALLOW DEPTHSDEPTH WITH VERY HIGH GEOTHERMAL

GRADIENTOF 55F PER HUNDRED FEET
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THE GEOGRAPHICCOINCIDENCE OF DEEP EARTHQUAKESEARTHQUAKE WITH HIGH EARTH TEMPERATURE

ALONG THE BACKARC BASIN IN INDONESIA SUGGESTSSUGGEST AN EMPIRICAL MEANSMEAN OF

PREDICTINGHIGH TEMPERATURETRENDSTREND THAT MIGHT FAVOR OIL AND GAS ACCUMULATION

IN SIMILAR TECTONIC SETTINGSSETTING ELSEWHERE AROUND THE PACIFIC RIM THE BRISTOL

BAY BASIN COINCIDESCOINCIDE WITH POSSIBLE HOT TREND AS EVIDENCED BY THE HIGH GEO

THERMAL GRADIENTTHAT IS BASED ON COMPILATIONSCOMPILATION OF DEEP WELLLOG BOTTOM HOLE

TEMPERATURESTEMPERATURE ONE BRISTOL BAY WELL HAD RELATIVELY HIGH GRADIENT OF

22F PER HUNDRED FEET

THREE DISTINCT TRAPSTRAP OCCUR IN BRISTOL BAY BASIN

BASEMENT HIGHSHIGH LOCATED ON THE NORTH MARGINOF THE BASIN

BASEMENT HIGHSHIGH WITH SEDIMENT DRAPE WITHIN THE DEEP PARTSPART OF THE

BASIN AND

FAULT CLOSURESCLOSURE AGAINST THE STEEP FLANKSFLANK OF THE BLACK HILLSHILL UPLIFT

OUR GEOLOGISTBELIEVESBELIEVE THAT THE FIRST TWO OFFER THE BEST CHANCE FOR LARGEOIL

AND GAS DISCOVERIESDISCOVERIE IF CLOSURESCLOSURE CAN BE SEISMICALLY DEMONSTRATED OVER THESE

FEATURESFEATURE

THE BRISTOL BAY BASIN COVERSCOVER AN AREA OF ABOUT 119000 SQUARE KILOMETERSKILOMETER

46000 SQUARE MILESMILE WHICH MAKESMAKE IT ONE OF THE LARGESTTERTIARY BASINSBASIN

AROUND THE PACIFIC RIM LARGERTHAN ANY OF THE CALIFORNIA BASINSBASIN BASED ON

ANALYSISANALYSI OF THE LIMITED SEISMIC DATA AVAILABLE FOR THISTHI STUDY POTENTIALTRAP

DENSITY IN THE BRISTOL BAY BASIN APPEARSAPPEAR TO BE QUITE GOOD ALTHOUGHIT SHOULD

BE EMPHASIZEDTHAT INSUFFICIENT SEISMIC COVERAGE WAS AVAILABLE TO MAP CLOSURE

ON THE OBSERVED FEATURESFEATURE
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113

1131 PRODUCTION

11311 OIL

TO GREAT EXTENT THE DISCUSSION ON INITIAL WELL PRODUCTIONRATESRATE IN APPENDIX

SECTION 113 OF THE FINAL ST GEORGEBASIN REPORT IS ALSO APPLICABLETO THE

BRISTOL BAY AND AMAK BASINSBASIN ALTHOUGHWE EVALUATED INITIAL WELL PRODUCTIV
ITIESITIE OF 1000 AND 2000 BARRELSBARREL PER DAY FOR RESERVOIR DEPTHSDEPTH BETWEEN 1524 AND

3048 METERSMETER 5000 AND 10000 FEET FOR ST GEORGE BASIN WE BELIEVE THAT

INITIAL WELL PRODUCTIVITIESPRODUCTIVITIE OF 2000 AND 3000 BARRELSBARREL PER DAY WOULD BE MORE

REALISTIC FOR BRISTOL BAY BASIN FOR THESE RESERVOIR DEPTHSDEPTH GIVEN THE RELA

TIVELY FAVORABLE RESERVOIR ROCK CHARACATERISTICSCHARACATERISTIC POROSITY PERMEABILITY
THICKNESSTHICKNES ETC DESCRIBED ABOVE FOR SENSITIVITY TESTING WE WILL ALSO

EVALUATE FEW CASESCASE ASSUMING5000 BARRELSBARREL PER DAY

THE INITIAL WELL PRODUCTIONRATE PARAMETERWILL BE UTILIZED IN OUR ANALYSISANALYSI

AS STATED IN APPENDIX SECTION 11311 OF THE FINAL ST GEORGEBASIN

REPORT

11312

INITIAL PRODUCTIVITY PER WELL FOR NONASSOCIATED GAS IS ESSENTIALLYUNKNOWN

AT THISTHI TIME HOWEVER GEOCHEMICALDATA ON WELL SAMPLESSAMPLE SUGGESTTHAT THE

PREDOMINANCEOF KEROGENIN THE ONSHORE PORTIONOF THE PROVINCEIS GAS PRONE

FOR ECONOMIC SENSITIVITY TESTING WE WILL EVALUATE GAS WELL PRODUCTIVITIESPRODUCTIVITIE

RANGINGFROM 15 MILLION CUBIC FEET PER DAY

ANALYSISANALYSI OF THE US GEOLOGICAL SURVEY SEISMIC DATA AND ONSHORE WELLSWELL

PROVIDESPROVIDE CONTROL FOR THE RESERVOIR DEPTH ASSUMPTIONSASSUMPTION RESERVOIR DEPTHSDEPTH MAY

RANGE FROM SHALLOW 914 1524 METERSMETER 3000 5000 FEET TO INTERMEDIATE

1524 3048 METERSMETER 5000 10000 FEET TO DEEP 3048 4572 METERSMETER 10000

15000 FEET
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THE MOST COMMON RESERVOIR DEPTHSDEPTH SHOULD BE INTERMEDIATE 1524 3048 METERSMETER

WHERE PROSPECTIVE SEDIMENTSSEDIMENT ARE DRAPEDOVER THE BASEMENT HIGHSHIGH LOCATED

WITHIN THE BASIN AND ALSO WITHIN FAULT CLOSURESCLOSURE ON THE FLANKSFLANK OF THE BLACK

HILLSHILL UPLIFT

SHALLOW OBJECTIVESOBJECTIVE LESSLES THAN 1524 METERSMETER CAN BE EXPECTEDWHERE PROSPECTIVE

SEDIMENTSSEDIMENT ARE DRAPED OVER THE SHALLOW HIGHSHIGH LOCATED ALONGTHE

NORTH MARGINOF THE BASIN

DEEP OBJECTIVESOBJECTIVE 3048 4572 METERSMETER WILL BE LIMITED TO SEDIMENT DRAPE OVER

FEW BASEMENT HIGHSHIGH LOCATED DEEP WITHIN BRISTOL BAY BASIN

BASED UPON THE DEPTH RANGE OF THE OBJECTIVESOBJECTIVE WE HAVE EVALUATED THE FOLLOW

ING REPRESENTATIVERESERVOIR DEPTHSDEPTH 914 METERSMETER 3000 FEET 1524

METERSMETER 5000 FEET AND 3048 METERSMETER 10000 FEET

THE ROLE AND EFFECTSEFFECT OF THE RESERVOIR DEPTH ASSUMPTIONSASSUMPTIONIN THE ANALYSISANALYSI ARE

EXPLAINED IN APPENDIX SECTION OF THE FINAL ST GEORGEBASIN

REPORT

1133

FOR THE REASONSREASON STATED IN APPENDIX SECTION 1133 OF THE FINAL ST GEORGE

BASIN REPORT WE BELIEVE THAT RANGE OF 20000 60000 BARRELSBARREL PER ACRE

RECOVERABLE RESERVESRESERVE PRIMARYRECOVERYIS ALSO REASONABLE ASSUMPTIONFOR

THE BRISTOL BAY BASIN THE ROLE OF THE RECOVERABLE RESERVESRESERVE METER IN THE

ANALYSISANALYSI IS ALSO EXPLAINED IN THE ABOVE NOTED SECTION OF THE ST GEORGE

REPORT

1134

WE ADOPTEDTHE SAME OIL ASSOCIATED GAS AND NONASSOCIATED GAS PRODUCTION

PROFILESPROFILE UTILIZED IN THE ST GEORGESTUDY SEE APPENDIX SECTION 1134 OF

THE FINAL ST GEORGEREPORT
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SIZE AND FIELD SIZE

THREE ECONOMICALLYIMPORTANTTRAPSTRAP MAY BE PRESENT IN BRISTOL BAY BASIN

OFFSHORE THESE ARE

POTENTIAL SAND RESERVOIRSRESERVOIR DRAPEDOVER PRETERTIARY BASEMENT HORSTSHORST

FAULT CLOSURESCLOSURE AGAINST THE STEEPSIDED FLANKSFLANK OF THE BLACK HILLSHILL

UPLIFT AND

STRATIGRAPHICTRAPSTRAP OF BUTTRESSINGSAND UNITSUNIT AGAINST PRETERTIARY

BASEMENT HIGHSHIGH

ALL THREE POTENTIALTRAPSTRAP ARE VISIBLE ON THE EIGHT US GEOLOGICALSURVEY

SEISMIC LINESLINE THAT CROSSCROS THE BRISTOL BAY BASIN ELEVEN STRUCTURALLYPOSITIVE

AXESAXE WERE NOTED BUT INSUFFICIENT DATA IS AVAILABLE TO DETERMINE IF CLOSURESCLOSURE

EXIST ON THESE AXESAXE ALSO IT IS NOT KNOWN IF SEVERAL OF THE POSITIVE AXESAXE

ARE PART OF THE SAME ANTICLINAL FEATURE

AN UNKNOWN NUMBER OF FAULT CLOSURESCLOSURE EXIST IN THE BASIN THESE ARE PRIMARILY

POTENTIALCLOSURESCLOSURE AGAINSTTHE STEEP FLANKSFLANK OF THE OFFSHORE EXTENSION OF THE

BLACK HILLSHILL UPLIFT ROLLOVER ANTICLINESANTICLINE ON THE DOWNTHROWNSIDESSIDE LIKE IN THE

GULF COAST WERE OBSERVED ON FEW SEISMIC LINESLINE

POTENTIAL STRATIGRAPHICTRAPSTRAP OF BUTTRESSING SANDSSAND AGAINST PRETERTIARY

BASEMENT HIGHSHIGH ARE VISIBLE PARTICULARLYON THE NORTH SIDE OF THE BASIN

MARGINAND AGAINSTTHE FLANKSFLANK OF THE BLACK HILLSHILL UPLIFT
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SUFFICIENT SEISMIC DATA WAS NOT AVAILABLE TO DETERMINE AREA OF CLOSURE WHICH

IS NECESSARY TO DETERMINE FIELD SIZE HOWEVER SUFFICIENT SEISMIC NETWORK

IS AVAILABLE TO DETERMINE THAT FREQUENCYOF OCCURRENCE IS MODERATE

IF THE ASSUMPTIONIS MADE THAT OFFSHORE NORTH ALEUTIAN TRAPSTRAP WILL BE HYDRO

CARBON BEARING AND ASSUMING SEISMIC DATA WERE AVAILABLE TO IDENTIFY STRUC

TURESTURE AND ESTIMATE THE AREASAREA OF CLOSURE ETC THE IMPORTANTECONOMIC PROBLEM

WOULD BE THE PREDICTION OF PERCENT FILLUP THE APPROACHUSED TO PREDICT

FILLUP WOULD BE AN ANALOGYBASED ON STATISTICAL COMPARISONSCOMPARISON WITH KNOWN

PRODUCTIVEPACIFIC MARGINBASINSBASIN IT SHOULD BE EMPHASIZED HOWEVER THAT ANY

ANALOGICAL APPROACHTO PREDICTION OF PETROLEUMRESOURCESRESOURCE IS EXTREMELY HAZ

ARDOUSARDOU BECAUSE EACH BASIN IS UNIQUE ONE CRITICAL DIFFERENCE IN GEOLOGIC

PARAMETERSPARAMETER CAN COMPLETELYNEGATETHE EFFECT OF MANY SIMILARITIESSIMILARITIE

FACTORSFACTOR AFFECTING PERCENT FILL ARE THE RICHNESSRICHNES OF THE SOURCE ROCK AND

QUALITY OF RESERVOIR ROCK IN ADDITION TRAP DENSITY IS ALSO AN IMPORTANT

FACTOR GENERALLY THE GREATER THE TRAP DENSITY THE SMALLER THE FILLUP

AS EXAMPLESEXAMPLE THE AVERAGE PERCENT FILLUP OF PRODUCTIVECLOSURESCLOSURE IN THE

PACIFIC MARGIN LOS ANGELESANGELE AND VENTURA BASINSBASIN ARE 40 AND 15 PERCENT FULL

RESPECTIVELY

AS WITH THE ST GEORGE BASIN THERE IS UNFORTUNATELY NO RELIABLE WAY

TO RATIONALLYESTIMATE PERCENT FILLUP IN THE BRISTOL BAY BASIN BASED ON

DATA FROM AROUND THE PACIFIC MARGIN WE ASSUME THAT FILLUP IN EXCESSEXCES OF

50 PERCENT WOULD BE THE EXCEPTIONIN BRISTOL BAY BASIN OFFSHORE IN ESTI

MATING POTENTIAL RESERVESRESERVE OF THISTHI BASIN ONLY THOSE AREASAREA LYING WITHIN

THE 50 PERCENT FILL CONTOUR SHOULD BE CONSIDERED WITH 25 PERCENT FILLUP

CONSIDERED AS AVERAGE

THE FIELD SIZESSIZE SELECTED FOR ECONOMIC SCREENING ARE CONSISTENT WITH OR

REFLECT THE FOLLOWINGFACTORSFACTOR

US GEOLOGICALSURVEY RESOURCE ESTIMATESESTIMATE

GEOLOGYDISCUSSEDABOVE WHICH INDICATESINDICATE THAT FIELDSFIELD

BILLION BARRELSBARREL OR MORE ARE POSSIBILITY AND
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ANTICIPATED ECONOMIC CONDITIONSCONDITION AND THE REQUIREMENT TO EXAMINE

REASONABLE RANGE OF ECONOMIC SENSITIVITIESSENSITIVITIE

WE HAVE EVALUATED THE SAME RANGE OF FIELD SIZESSIZE AS WE DID FOR THE ST GEORGE

STUDY THESE RANGE FROM 50 MILLION BILLION BARRELSBARREL FOR OIL AND 500

BILLION TRILLION CUBIC FEET FOR NONASSOCIATED GAS IT SHOULD BE NOTED

THAT ONCE NIZNBER OF FIELD SIZESSIZE WITH CERTAIN RESERVOIR CHARACTERISTIC

AND MATCHED ENGINEERINGHAVE BEEN EVALUATED MINIMUM ECONOMIC FIELD SIZESSIZE

CAN BE CALCULATED BY THE MODEL THEREFORE REASONABLE RANGE OF FIELD SIZESSIZE

TO BE SCREENED IS IMPORTANTNOT THE ACTUAL FIELD SIZE DISTRIBUTION

1136 OF THE US GEOLOGICAL SURVEYGAS RESOURCE

ESTIMATE BETWEEN ASSOCIATED AND NONASSOCIATED

GASOIL RATIO 1SU

AN ASSUMPTIONABOUT THE ALLOCATION OF THE US GEOLOGICALSURVEYGAS RESOURCE

ESTIMATESESTIMATE BETWEEN ASSOCIATED AND NONASSOICATED IS NOT CRITICAL TO THE

ECONOMIC ANALYSISANALYSI BECAUSE WE HAVE EVALUATED THE ECONOMICSECONOMIC OF BOTH NON

ASSOCIATED GAS PRODUCTION AND ASSOCIATED GAS PRODUCTION IN TERMSTERM OF THE

OVERALL GAS PRODUCTIONPOTENTIALOF THE BASIN HOWEVER THE TREATMENT OF THE

ASSOCIATEDNONASSOCIA GAS PROBLEMIN THE ANALYSISANALYSI IS CRITICAL IN MANY

ALASKA OFFSHORE AREASAREA NONASSOCIATED GAS RESOURCESRESOURCE MAY BE LESSLES ECONOMIC TO

PRODUCETHAN THE SAME AMOUNT OF ASSOCIATED GAS THISTHI IS BECAUSE THE INCRE

MENTAL INVESTMENT TO PRODUCEASSOCIATED GAS WITH OIL THE PRIMARYPROJECT IS

FORMULATING HYPOTHETICAL DEVELOPMENTCASE CORRESPONDINGTO THE
US GEOLOGICALSURVEYSTATISTICAL MEAN RESOURCE ESTIMATE FOR THE ST

GEORGEBASIN WE FOUND THAT THE FACILITIESFACILITIE AND EQUIPMENT REQUIREMENTSREQUIREMENT AND

AGGREGATEBASIN GAS PRODUCTIONPROFILE PEAK PRODUCTION LIFE ETC WERE

VERY SENSITIVE TO ASSUMPTIONSASSUMPTION ON THE GAS RESOURCE ESTIMATE ALLOCATION
GOR AND FIELD PRODUCTION PROFILE BOTH OIL AND NONASSOCIATED GAS
OTHER FACTORSFACTOR SUCH AS DEFERRED OR DELAYEDPRODUCTIONOF ASSOCIATED GAS CAN

COMPLICATETHE PICTURE BECAUSE OF THESE COMPLEXITIESCOMPLEXITIE WE SUGGESTTHAT

THE ASSUMPTIONSASSUMPTION USED IN FORMULATING HYPOTHETICALDEVELOPMENTCASE FOR
THE US GEOLOGICALSURVEYSTATISTICAL MEAN RESOURCE ESTIMATE BE DISCUSSED
WITH BLM STAFF UPON COMPLETIONOF OUR ECONOMIC AND TECHNICAL ANALYSESANALYSE THAT

FORM THE BASISBASI FOR THE DEVELOPMENTCASE
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LESSLES THAN THE TOTAL DEVELOPMENTCOSTSCOST FOR NONASSOCIATED GAS FIELD WITH THE

SAME RECOVERABLE RESERVESRESERVE IN ADDITION THE ALLOCATION OF THE TOTAL BASIN

RESOURCE ESTIMATE BETWEEN ASSOCIATED AND NONASSOCIATED GAS AFFECTSAFFECT THE

FACILITIESFACILITIE AND EQUIPMENT REQUIREMENTSREQUIREMENT TO DEVELOPOFFSHORE FIELDSFIELD IF MOST OF

THE GAS WAS NONASSOCIATED AND LOCATED IN SEPARATE FIELDSFIELD FROM OIL THERE

WOULD BE MORE FIELDSFIELD WITH RELATED PLATFORMSPLATFORM ETC THAN IF THE GAS WAS

ASSOCIATED AND PRODUCED INCREMENTALLY WITH THE OIL IN THE SAME FIELDSFIELD

TO DEVELOP MANPOWER AND FACILITY REQUIREMENTSREQUIREMENT CORRESPONDINGTO THE US

GEOLOGICALSURVEY STATISTICAL MEAN GAS ESTIMATESESTIMATE WE HAVE FOLLOWED THE US

GEOLOGICALSURVEY ALLOCATION OF THE GAS RESOURCE BETWEEN ASSOCIATED AND

NONASSOCIATED FOR THE STATISTICAL MEAN RESOURCE ESTIMATE OF APPROXIMATELY

70 PERCENT 0H PERCENT ASSOCIATED MARLOW ET AL 1980

THE US GEOLOGICALSURVEY ESTIMATESESTIMATE MILLER ET AL 1975 DO NOT SPECIFY OR

IMPLY ANY RATIO OF ASSOCIATED TO NONASSOCIATED GAS RESERVESRESERVE OIL AND GAS

RESOURCE ESTIMATESESTIMATE ARE MADE IN SEPARATE ITERATIONSITERATION IT SHOULD BE NOTED THAT

US HISTORIC PRODUCTIONDATA INDICATESINDICATE THAT 80 PERCENT OF THE US GAS

RESOURCESRESOURCE IS NONASSOCIATED

TO EVALUATE THE ECONOMICSECONOMIC OF ASSOCIATED GAS PRODUCTIONWE HAVE ASSUMED GOR

OF 1000 STANDARD CUBIC FEET PER BARREL GOR RANGINGFROM 1000 1500

STANDARD CUBIC FEET PER BARREL HAS BEEN SELECTED FOR THE HYPOTHETICAL DEVEL

OPMENTCASE DESCRIBED IN CHAPTER70

GEOLOGICALSURVEY RESOURCE

THE US GEOLOGICALSURVEY ESTIMATESESTIMATE OF UNDISCOVERED RECOVERABLE OIL AND GAS

RESOURCESRESOURCE OF THE NORTH ALEUTIAN SHELF LEASE SALE AREA ARE PRESENTEDIN TABLE

AI

THE HYPOTHETICALDEVELOPMENTCASE FORMULATED IN CHAPTER70 IS BASED UPON

THE US GEOLOGICALSURVEYSTATISTICAL MEAN CONDITIONAL ESTIMATE WHICH IS AS

FOL LOWSLOW
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TABLE AI

US GEOLOGICAL SURVEY UNDISCOVERED RECOVERABLE OIL AND
GAS RESOURCE ESTIMATESESTIMATE FOR THE NORTH ALEUTIAN SHELF LEASE SALE

95 PERCENT PERCENT STATISTICAL MARGINAL
UH UH

OIL BILLIONSBILLION OF
BARRELSBARREL

CONDITIONAL 23
UNCONDITIONAL 10

ASSOCDISSOLVED GAS
TRILLION CUBIC FEET

CONDITIONAL 25
UNCONDITIONAL 13

NONASSOC GAS
TRILLION CUBIC FEET

CONDITIONAL 58 15
UNCONDITIONAL 29

AGGREGATEDGAS
TRILLION CUBIC FEET

CONDITIONAL 26 72 224 58
UNCONDITIONAL 32 82

NOTESNOTE

CONDITIONAL ESTIMATESESTIMATE ARE THOSE QUANTITIESQUANTITIE OF OIL AND GAS THAT MAY
BE PRESENT ASSUMINGTHAT COMMERCIAL QUANTITIESQUANTITIE OF OIL AND GAS DO
EXIST

UNCONDITIONAL ESTIMATESESTIMATE ARE THOSE QUANTITIESQUANTITIE OF OIL AND GAS THAT

MAY BE PRESENT ASSUMINGTHE CHANCE OR RISK FACTOR THAT NO HYDRO
CARBONSCARBON ACTUALLYEXIST

SOURCE MARLOW ET AL 1980



OIL BILLIONSBILLION OF BARRELSBARREL 07

ASSOCIATEDDISSOLVEDGAS

TRILLION CUBIC FEET 07

NONASSOCIATED GAS

TRILLION CUBIC FEET 15
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TECHNOLOGY AND TECHNICAL ASSUMPTIONSASSUMPTION

1111

THISTHI SECTION OUTLINESOUTLINE THE TECHNICAL AND TECHNOLOGYASSUMPTIONSASSUMPTION BEHIND THE

ECONOMIC ANALYSISANALYSI THE PRINCIPAL AIM OF WHICH IS TO EVALUATE THE RELATION

SHIPSSHIP AMONG THE ENGINEERINGSTRATEGIESSTRATEGIE THAT MAY BE ADOPTED TO DEVELOPNORTH

ALEUTIAN SHELF OIL AND GAS RESOURCESRESOURCE AND THE MINIMUM FIELD SIZESSIZE REQUIREDTO

JUSTIFY EACH TECHNOLOGYAS FUNCTION OF GEOLOGIC CONDITIONSCONDITION IN THE SALE

AREA

1112 SYSTEMSSYSTEM SELECTED FOR ECONOMIC

BASED UPON THE RESULTSRESULT OF THE PETROLEUMTECHNOLOGYASSESSMENT CHAPTER30

THE FOLLOWINGPRODUCTIONSYSTEMSSYSTEM WERE SELECTED FOR ECONOMIC SCREENING

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORMWITH SHARED OR UNSHARED PIPELINE
TO SHORE TERMINALOIL PRODUCTION

SINGLE OR MULTIPLE STEEL GRAVITY PLATFOMSPLATFOM WITH SHARED OR UNSHARED

PIPELINE TO SHORE TERMINALOIL PRODUCTION

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORMWITH SHARED OR UNSHARED PIPELINE

TO SHORE LNG PLANTNONASSOCIATED GAS PRODUCTION

SINGLE OR MULTIPLE STEEL GRAVITY PLATFORMSPLATFORMWITH SHARED OR UNSHARED

PIPELINESPIPELINE TO LNG NONASNONA GAS PRODUCTION AND

SINGLE OR MULTIPLE STEEL PLATFORMSPLATFORMWITH SHARED OIL AND GAS PIPELINESPIPELINE

TO SHORE TERMINALSOIL AND ASSOCIATED GAS PRODUCTION

IN ADDITION TO EVALUATINGVARIOUSVARIOU DEVELOPMENTSTRATEGIESSTRATEGIE WE HAVE SELECTED

NUMBER OF DEVELOPMENTISSUESISSUE FOR ECONOMIC ANALYSISANALYSI BASED UPON VARIOUSVARIOU

GEOLOGIC TECHNICAL ENVIRONMENTALAND LOCATIONAL CHARACTERISTICSCHARACTERISTIC OF THE

LEASE SALE AREA THE PRINCIPAL ENVIRONMENTAL AND LOCATIONAL CHARACTERISTICSCHARACTERISTIC

OF THE NORTH ALEUTIAN SHELF LEASE SALE AREA THAT WILL AFFECT DEVELOPMENT

STRATEGIESSTRATEGIE ENGINEERING AND ECONOMICSECONOMIC CAN BE SUMMARIZED AS FOLLOWSFOLLOW
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WATER DEPTHSDEPTH IN THE NORTH ALEUTIAN SHELF AREA ARE SHALLOWERTHAN

THE ST GEORGE AND RANGE FROM ABOUT 15 METERSMETER 50 FEET IN THE

NEARSHORE AREASAREA OF THE BRISTOL BAY BASIN TO ABOUT 107 METERSMETER 350

FEET IN THE WESTERN PORTION OF THE MA BASIN MOST OF THE LEASE

SALE AREA IS LOCATED IN WATER DEPTHSDEPTH OF LESSLES THAN 84 METERSMETER 275

FEET THUSTHU THE MAXIMUM WATER DEPTHSDEPTH IN THE NORTH ALEUTIAN SHELF

LEASE SALE AREA CORRESPONDTO THE MINIMUM DEPTHSDEPTH LIKELY TO BE

ENCOUNTEREDIN ST GEORGEBASIN

THERE IS VERY LIMITED INFORMATION ON SEA ICE EXTENT AND CHARACTER

ISTICSISTIC WITH WHICH TO ASSESSASSES THE PROBABILITY OF ICE ENCOUNTER WITH

PLATFORMSPLATFORM AND RELATED DESIGN LOADSLOAD UNTIL FURTHER INFORMATION IS

AVAILABLE WE HAVE CONSIDERED IT PRUDENTAND CONSERVATIVE TO ASSUME

DESIGN FOR ICE ENCOUNTER HOWEVER THE ICE IN THE AREA IS LIKELY TO

BE RELATIVELYWEAK

THE NORTH ALEUTIAN SHELF AREA LIESLIE ADJACENTTO THE ALASKA PENINSULA

AND THE ALEUTIAN CHAIN ZONE OF INTENSE SEISMICITY THE

AREA ALSO LIESLIE ADJACENT TO SEISMIC GAP IN THE ALASKA

ALEUTIAN ARC IN VIEW OF THESE FACTORSFACTOR THE SEISMIC DESIGN OF

STRUCTURESSTRUCTURE SHOULD FOLLOW GUIDELINESGUIDELINE ESTABLISHED IN THE AMERICAN

PETROLEUM INSTITUTE RP2A TENTH EDITION USING ZONE CRITERIA AND

ASSUMINGSOIL TYPE IN CONTRAST FOR MOST OF ST GEORGEBASIN

ZONE CRITERIA ARE APPLICABLE

DISTANCESDISTANCE TO SHORE IN THE NORTH ALEUTIAN SHELF ARE GENERALLY

LESSLES THAN THOSE IN THE ST GEORGEBASIN AND OVERALL PIPELINE DIS

TANCESTANCE TO SUITABLE SHORE TERMINAL SITESSITE WILL BE SHORTER WHILE

OFFSHORE PIPELINESPIPELINE MAY BE SHORTER ONSHORE LINESLINE MAY BE LONGERTHAN

THE ST GEORGESINCE MOST OF THE SUITABLE SHORE TERMINAL SITESSITE LIE

ON THE PACIFIC OCEAN SIDE OF THE ALASKA PENINSULA TABLE A2
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TABLE A2

REPRESENTATIVE PIPELINE DISTANCESDISTANCE IN KILOMETERSKILOMETER MILESMILE
FROM THE NORTH ALEUTIAN SHELF TO POSSIBLE PORT SITESSITE

POSSIBLE DISTANCE KILOMETERSKILOMETER
PORT ONSHORE

SITESSITE MINIMUM MAXIMUMI 2S

MORZHOVOI BAY 96 60 32 20

PAVIOF BAY 56 35

BALBOA BAY 64 40

STEPOVAKBAY 80 50

KUIUKTA BAY 89 55

MITROFANIA 105 65

COLD BAY 19 12

NOTESNOTE

CLOSEST LANDFALL FROM CENTER OF OFFSHORE BASIN

COULD BE LONGERDEPENDINGON LOCATION OF PIPELINE LANDFALL

SOURCE DAMESDAME MOORE CALCULATIONSCALCULATION
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WITH THESE AND OTHER FACTORSFACTOR IN MIND WE HAVE EVALUATED THE FOLLOWINGDEVEL

OPMENT ISSUESISSUE AND HAVE DRAWN COMPARISONSCOMPARISONWITH THE ST GEORGEBASIN RESULTSRESULT

THESE ISSUESISSUE ARE

THE ECONOMICSECONOMIC OF PRODUCTIONSYSTEMSSYSTEM UTILIZING STEEL JACKETCOOK

INLET HYBRID STRUCTURESSTRUCTURE IN DEEPERWATERSWATER EG 91 METERSMETER 299 FEET

AND COOK INLET STRUCTURESSTRUCTURE IN SHALLOWER WATERSWATER

THE ECONOMICSECONOMIC OF RELATIVE SHORT OFFSHORE PIPELINESPIPELINE COMPAREDWITH

ST GEORGEAND SIGNIFICANTLY LONGERONSHORE PIPELINESPIPELINE

DEVELOPMENTIN WATER DEPTHSDEPTH THAT ARE GENERALLYMUCH SHALLOWER THAN

ST GEORGEBASIN

SINCE DEVELOPINGDISCOVERIESDISCOVERIE IN THE NORTH ALEUTIAN SHELF WILL GENERALLY

INVOLVE SIGNIFICANTLY SHORTER PIPELINESPIPELINE THAN THOSE REQUIREDTO BRING ST

GEORGEBASIN PRODUCTIONTO SHORE WE HAVE NOT EVALUATED THE ECONOMICSECONOMIC OF

OFFSHORE LOADING IN THE NORTH ALEUTIAN SHELF THISTHI DECISION IS BASED UPON

THE RELATIVELY FAVORABLE ECONOMICSECONOMIC OF PIPELINING STRATEGIESSTRATEGIE REVEALED IN OUR

ST GEORGEBASIN ANALYSISANALYSI ALTHOUGHOFFSHORE LOADINGMAY HAVE ROLE IN THE

NORTH ALEUTIAN SHELF THERE IS LESSLES REASON TO ADOPTSUCH PRODUCTIONSYSTEM

THAN IN ST GEORGEBASIN

1113 DISTANCESDISTANCE AND TRANSPORTATION

TABLE A2 SHOWSSHOW REPRESENTATIVEPIPELINE DISTANCESDISTANCE FROM DIFFERENT PARTSPART OF THE

LEASE SALE AREA TO THE POTENTIALSHORE TERMINAL SITESSITE IDENTIFIED IN CHAPTER

40 THE PIPELINE DISTANCESDISTANCE COSTED AND SCREENED IN THE ECONOMIC ANALYSISANALYSI ARE

CONSISTENT WITH DISTANCESDISTANCE FROM THESE LOCATIONALLYREPRESENTATIVEDISCOVERY

SITESSITE TO THE POTENTIALSHORE TERMINAL SITESSITE THE MOST DISTANT POINT TO SHORE

BY DIRECT ROUTE IN THE BRISTOL BAY BASIN DEFINED BY THE 1524METER OR

5000FOOT TERTIARY ISOPOCH IS ABOUT 145 KILOMETERSKILOMETER 90 MILESMILE MINIMUM

DISTANCE TO SHORE IS RELATED TO THE 3MILE LIMIT THAT FORMSFORM THE SHOREWARD

BOUNDARYOF THE LEASE SALE AREA MAXIMUM OFFSHORE PIPELINE DISTANCESDISTANCE IN THE

BRISTOL BAY BASIN GENERALLYWILL INCREASE WESTWARD SINCE THE BASIN TRENDSTREND

OFFSHORE IN WESTERLYDIRECTION
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MAXIMUM ONSHORE PIPELINE DISTANCESDISTANCE WILL BE ABOUT 160 KILOMETERSKILOMETER 100 MILESMILE
IN GENERAL THE FURTHER EAST ON THE PACIFIC COAST OF THE ALASKA PENINSULA

SITE IS LOCATED THE LONGERWILL BE THE CROSSPENINSULAPIPELINE AND THE MORE

RUGGEDTHE TERRAIN TO BE TRAVERSED

TECHNICAL

THE ASSUMPTIONSASSUMPTION ON WELL SPACING AND WELL COMPLETIONRATESRATE WE ARE ASSUMING
THE SAME RANGE OF RESERVOIR DEPTHSDEPTH AS THE ST GEORGESTUDY ARE IDENTICAL

TO THOSE SPECIFIED IN THE FINAL ST GEORGEBASIN REPORT SEE SECTION 1114

APPENDIX HOWEVER RESPECT TO DEVELOPMENTWELLSWELL WE HAVE CHANGEDOUR

ASSUMPTION RELATINGTO WELL ALLOWANCESALLOWANCE CRITIQUESCRITIQUE OF OUR ASSUMPTIONOF 51

RATIO OF PRODUCERSPRODUCER TO NONPRODUCERSNONPRODUCERINDICATE THAT RATIO OF 31 MAY BE MORE

APPROPRIATE ASSUMING RATIO OF 31 WILL INCREASE THE INVESTMENT IN WELLSWELL

AND NUMBERSNUMBER OF WELLSWELL PER PLATFORMFOR OIL FIELDSFIELD

36



ECONOMIC ANALYSISANALYSI

WE HAVE ADOPTEDTHE SAME ECONOMIC ASSUMPTIONSASSUMPTION MADE FOR OUR RECENTLY COMPLETED

ST GEORGEBASIN STUDY AS DESCRIBED IN APPENDIX SECTION IV OF THE FINAL

REPORT WITH ONE EXCEPTION NO FACTORSFACTOR HAVE CHANGEDSINCE COMPLETIONOF THAT

STUDYTHAT WOULD WARRANT ANY CHANGESCHANGE IN OUR ECONOMIC ASSUMPTIONSASSUMPTION

IN SPITE OF THE RECENT 200 PER BARREL OIL PRICE INCREASE ANNOUNCED BY

SAUDI ARABIA PRICE INCREASESINCREASE FROM OTHER OPEC OIL PRODUCERSPRODUCER AND CONTINUED

DISEQUILIBRIUM IN WORLD OIL PRICESPRICE WE HAVE PREFERRED TO HOLD OUR PRICE

ASSUMPTIONSASSUMPTION UNCHANGEDFOR THE NORTH ALEUTIAN ANALYSISANALYSI BY CONTINUINGTHE

SAME ASSUMPTIONSASSUMPTION THE ECONOMIC CHARACTERISTICSCHARACTERISTIC OF THE NORTH ALEUTIAN AREA CAN

BE DIRECTLY COMPAREDWITH THE RESULTSRESULT OF ST GEORGEBASIN ECONOMIC ANALYSISANALYSI

REPORTED IN CHAPTER60 OF THAT REPORT THE PRICE ASSUMPTIONSASSUMPTIONAND ECONOMIC

RESULTSRESULT IN THE ST GEORGESTUDY REFLECT THE SIGNIFICANT INCREASE IN WORLD OIL

PRICESPRICE THAT TOOK PLACE IN 1979 AND THE OVERWHELMINGPOSITIVE IMPACT ON OCS

PETROLEUMDEVELOPMENTOF THOSE PRICE INCREASESINCREASE HOWEVER OUR ST GEORGE

AND NORTH ALEUTIAN ECONOMIC ANALYSESANALYSE DO NOT REFLECT THE SIGNIFICANT COST

INFLATION THAT COULD OCCUR AS RESULT OF EQUIPMENTBOTTLENECKSBOTTLENECK RESULTING

FROM THE PROLIFERATION OF OCS LEASE SALE ACTIVITY IN THE MID

OUR STUDIESSTUDIE HAVE BEEN MANDATED TO EVALUATE EACH SALE INDIVIDUALLY AND IN

ISOLATION THE COMBINED OR CUMULATIVE ECONOMIC SOCIOECONOMIC AND INFRA

STRUCTURE AFFECTSAFFECT OF SEVERAL CLOSELYSPACEDCHRONOLOGICALLYLEASE SALESSALE ARE

NOT REFLECTED

OUR ECONOMIC ASSUMPTIONSASSUMPTION WHICH ARE DISCUSSED IN APPENDIX OF THE FINAL ST

GEORGEBASIN REPORT ARE SUMMARIZED BELOW

VALUESVALUE OF WE HAVE ASSUMED AN 12 PERCENT DISCOUNT

RATE TO BRACKET AFTERTAX REAL RATE OF RETURN CONSTANT 1980

DOLLAR PRICESPRICE AND COSTSCOST ARE USED FOR SENSITIVITY TESTING WE HAVE

ALSO EVALUATED THE EFFECTSEFFECT OF INCREASING AND DECREASINGRELATIVE

COSTSCOST AND PRICESPRICE BY CONSTANT FACTORSFACTOR
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AVERAGEMIDRANGE LAIDIN VALUE OF 2750 WITH UPPER

AND LOWER PRICESPRICE OF 45 AND 2250 TO BRACKET REAL PRICE CHANGESCHANGE
THAT MAY OCCUR DURINGTHE PRODUCTIVE LIFE OF FIELD ARE ASSUMED

IN ADDITION THE EFFECTSEFFECT OF PERCENT ANNUAL PRICE ESCALATION ARE

EXPLORED

GAS MIDRANGE PRICE OF 222 IS ASSUMED AND UPPER

AND LOWER PRICESPRICE OF 350 AND 175 ARE EVALUATED FOR SENSITIVITY

TESTING IN ADDITION THE EFFECTSEFFECT OF PERCENT ANNUAL PRICE
ESCALATION ARE EXPLORED

INCOME TAX WE HAVE ASSUMED RATIO OF 46 PERCENTOF

TAXABLE INCOME AFTER VARIOUSVARIOU

WE HAVE ASSUMED 1623 PERCENTOF THE VALUE OF PRODUCTION

CREDITSCREDIT DEPRECIATIONAND INVESTMENT TAX CREDITSCREDIT

OF 10 PERCENT APPLY TO TANGIBLE INVESTMENTSINVESTMENT DEPRECIATION OF

TANGIBLE INVESTMENTSINVESTMENT ARE CALCULATED BY THE UNITSOFPRODUCTION
METHOD NO DEPLETION IS ALLOWED OVER THE PRODUCTIONLIFE OF THE

FIELD BONUSBONU AND LEASE EXPENSESEXPENSE ARE TREATED AS SUNK COSTSCOST AND

ASSUMED AWAY FOR DEVELOPMENTDECISION ANALYSISANALYSI

OF INVESTMENT AS INTANGIBLE EXPENSESEXPENSE ARE WRITTEN OFF

AS INTANGIBLE DRILLING COSTSCOST TO THE MAXIMUM EXTENT PERMISSIBLE BY

LAW EXPENSESEXPENSE INCURRED BEFORE PRODUCTIONARE ASSUMED TO BE EXPENSED

AGAINSTOTHER CASH FLOWSFLOW OF THE PRODUCER

THE ALLOCATION OF TANGIBLE INVESTMENT COSTSCOST VARIESVARIE WITH THE

COMPONENTPARTSPART OF OFFSHORE DEVELOPMENT 5050 SPLIT BETWEEN

TANGIBLE AND INTANGIBLE OFFSHORE DEVELOPMENTCOSTSCOST IS USED IN THISTHI

ANALYSISANALYSI

NOT INCLUDE THE WINDFALL PROFITSPROFIT TAX WHICH DOESDOE NOT APPLY TO NEW

FRONTIER OIL
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CONTINUOUSCONTINUOU DISCOUNTING OF CASH FLOW IS ASSUMED

TO BEGIN WHEN THE FIRST DEVELOPMENT INVESTMENT IS MADE THISTHI

ASSUMESASSUME THAT TIME LAGSLAG AND COSTSCOST FOR PERMITSPERMIT ETC FROM THE TIME OF

FIELD DISCOVERY TO INITIAL DEVELOPMENTINVESTMENT ARE EXPENSED

AGAINST CORPORATE OVERHEAD THISTHI IS CRITICAL ASSUMPTION THAT

REMOVESREMOVE 12 24 MONTHSMONTH OF DISCOUNTINGFROM THE ULTIMATE CASH FLOW

ANDD MAKESMAKE MINIMUM FIELD SIZE CALCULATED SMALLER THAN IF THE LAGSLAG

WERE INCLUDED INVESTMENT SCHEDULESSCHEDULE ARE FURTHER DISCUSSED IN

APPENDIX OF THISTHI REPORT AND THE FINAL ST GEORGEBASIN REPORT
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APPENDIX

FIELD DEVELOPMENT COMPONENT COSTSCOST AND SCHEDULESSCHEDULE

DATA BASE

THISTHI APPENDIXPRESENTSPRESENT THE FIELD DEVELOPMENTAND OPERATINGCOST ESTIMATESESTIMATE

USED IN THE ECONOMIC ANALYSISANALYSI EXPLORATIONCOSTSCOST ARE NOT INCLUDED SEE

DISCUSSION IN APPENDIX THE COST ESTIMATESESTIMATE GIVEN IN THISTHI APPENDIXWERE

DEVELOPEDBY ENGINEERINGSTAFF OF SANTA FE ENGINEERINGSERVICESSERVICE CO AND

DAMESDAME MOORE

SEVERAL IMPORTANT QUALIFICATIONSQUALIFICATION NEED TO BE DISCUSSED WITH RESPECT TO

ESTIMATING PETROLEUMFACILITY AND EQUIPMENTCOSTSCOST FOR FRONTIER AREASAREA SUCH

AS ST GEORGEBASIN AND THE NORTH ALEUTIAN SHELF PREDICTIONSPREDICTION ON THE COSTSCOST

OF PETROLEUMDEVELOPMENTIN FRONTIER AREASAREA WHERENO EXPLORATIONHAS YET

OCCURREDCAN BE RISKY OR EVEN SPURIOUSSPURIOU SUCH PREDICTIONSPREDICTION RELY ON EXTRAPO

LATION OF COSTSCOST FROM KNOWN PRODUCINGAREASAREA SUITABLY MODIFIED FOR LOCAL

GEOGRAPHIC ECONOMIC AND ENVIRONMENTAL CONDITIONSCONDITION FURTHER COST PREDIC

TIONSTION REQUIRE IDENTIFICATION OF PROBABLETECHNOLOGIESTECHNOLOGIE TO DEVELOP PRODUCE

AND TRANSPORTOCS OIL AND GAS NO OFFSHORE AREA DEVELOPEDTO DATE HAS THE

PARTICULARCOMBINATION OF WATER DEPTH SEISMICITY AND SEA ICE CONDITIONSCONDITION

THAT CHARACTERIZE THE NORTH ALEUTIAN SHELF AS SUCH THERE IS LITTLE OR NO

ENGINEERING AND DIRECT COST EXPERIENCE UPON WHICH TO MAKE THESE COST

ESTIMATESESTIMATE

THE APPROACHIN THISTHI STUDY WHICH INVOLVESINVOLVE ESTIMATESESTIMATE MADE BY MARINE ENGI

NEERSNEER DIFFERSDIFFER FROM THAT OF PREVIOUSPREVIOU DAMESDAME MOORE ALASKA OCS STUDIESSTUDIE IN

THE COURSE OF STUDIESSTUDIE ON THE GULF OF ALASKA DAMESDAME MOORE 1979A AND

LOWER COOK INLET DAMESDAME MOORE 1979C AND NORTON SOUND DAMESDAME MOORE

1980 CONSIDERABLE DATA BASE ON PETROLEUMFACILITY COSTSCOST FOR OFFSHORE

AREASAREA WAS OBTAINED THAT PROVIDEDSUPPLEMENTALINFORMATION FOR THISTHI STUDY

THOSE DATA WERE BASED ON PUBLISHEDLITERATURE INTERVIEWSINTERVIEW WITH OIL COMPANIESCOMPANIE

CONSTRUCTION COMPANIESCOMPANIE AND GOVERNMENTAGENCIESAGENCIE INVOLVED IN OCS RESEARCH
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PETROLEUM DEVELOPMENTCOST DATA IS EITHER DIRECT COST EXPERIENCE OF PROJECTSPROJECT

IN CURRENT PRODUCINGAREASAREA SUCH AS THE GULF OF MEXICO AND NORTH SEA OR

PROJECTIONSPROJECTION BASED UPON EXPERIENCEELSEWHERE MODIFIED FOR THE TECHNICAL AND

ENVIRONMENTAL CONSTRAINTSCONSTRAINT OF THE FRONTIER AREA FOR SUBARCTIC AND ARCTIC

AREASAREA FACILITY COST PROJECTIONSPROJECTION MAY INVOLVE ESTIMATESESTIMATE FOR NEW TECHNOLOGIESTECHNOLOGIE

CONSTRUCTION TECHNIQUESTECHNIQUE ETC THAT HAVE NO BASE OF PREVIOUSPREVIOU EXPERIENCE

FOR THE NORTON SOUND STUDY IN ADDITION TO REVIEWINGESTIMATED COSTSCOST FROM

CURRENT PRODUCINGAREASAREA AND PROJECTIONSPROJECTION FOR COOK INLET DATA WERE OBTAINED ON

EXPLORATIONCOSTSCOST IN THE CANADIAN BEAUFORT SEA EXPERIENCEAND PROJECTIONSPROJECTION OF

DEVELOPMENTCOSTSCOST IN THE ALASKA BEAUFORT SEA RELATED TO THE JOINT STATE

FEDERAL LEASE SALE CONSULTATIONSCONSULTATION WERE MADE DIRECTLY WITH ALASKA AND

CANADIAN OPERATORSOPERATOR WITH INTERESTSINTEREST IN THESE AREASAREA AND ALASKA OPERATORSOPERATOR

INTERESTED IN THE BERING SEA OCS IT SHOULD BE EMPHASIZEDTHAT INDEPTH

RESEARCH ON PRODUCTIONTECHNOLOGIESTECHNOLOGIE AND RELATED COSTSCOST FOR THE BERING SEA

BASINSBASIN HAS BEGUNONLY IN RECENT YEARSYEAR
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II PUBLISHED DATA BASE

IT IS APPROPRIATETO DESCRIBE BRIEFLY THE PUBLISHEDDATA BASE THAT IS AVAIL

ABLE ON PETROLEUMDEVELOPMENTCOSTSCOST FOR FRONTIER AREASAREA IN GENERAL

THE NORTH SEA COST DATA BASE INCLUDESINCLUDE THE NORTH SEA SERVICE OF WOOD

MACKENZIE CO THAT MONITORSMONITOR NORTH SEA PETROLEUMDEVELOPMENTAND CONDUCTSCONDUCT

ECONOMIC AND FINANCIAL APPRAISALSAPPRAISALOF NORTH SEA FIELDSFIELD THE WOOD MACKENZIE

CO REPORTSREPORT PROVIDE BREAKDOWN AND SCHEDULE OF CAPITAL COST INVESTMENTSINVESTMENT

FOR EACH NORTH SEA FIELD AD LITTLE INC 1976 HAS ESTIMATED PETROLEUM

DEVELOPMENTCOSTSCOST FOR THE VARIOUSVARIOU US OCS AREASAREA INCLUDING ALASKA FRONTIER

AREASAREA AND HAS IDENTIFIED THE COSTSCOST OF DIFFERENT TECHNOLOGIESTECHNOLOGIE AND THE VARIOUSVARIOU

COMPONENTSCOMPONENT PLATFORMSPLATFORM PIPELINESPIPELINE ETC OF FIELD DEVELOPMENT THE RESULTSRESULT OF

THE AD LITTLE STUDY HAVE ALSO BEEN PRODUCEDIN TEXT BY MANSVELT BECK AND

WIIG 1977

GULF OF MEXICO DATA HAVE PROVIDEDTHE BASISBASI FOR SEVERAL ECONOMIC STUDIESSTUDIE

OF OFFSHORE PETROLEUMDEVELOPMENTNATIONAL PETROLEUM COUNCIL 1975 KALTER

ET AL 1975 GULF OF MEXICO COST DATA HAVE BEEN EXTRAPOLATEDTO PROVIDE

COST ESTIMATESESTIMATE IN MORE SEVERE OPERATINGREGIONSREGION THROUGHTHE APPLICATIONOF

COST FACTOR MULTIPLIER FOR EXAMPLE BERING SEA ICELADEN AREA COST

ESTIMATESESTIMATE FOR EXPLORATIONAND DEVELOPMENTHAVE BEEN DEVELOPEDUSING COST

FACTOR MULTIPLIERSMULTIPLIER OF 23 EXPLORATION AND 37 DEVELOPMENTAS DEFINED

BY KALTER ET AL 1975

OTHER IMPORTANT COST DATA SOURCESSOURCE INCLUDE OCCASIONAL ECONOMICSECONOMIC REPORTSREPORT

AND PROJECTDESCRIPTIONSDESCRIPTION IN THE AND GAS AND VARIOUSVARIOU

INDUSTRY AND TRADE JOURNALSJOURNAL AND AMERICAN PETROLEUM INSTITUTE API STA

TISTICSTISTIC ON DRILLING COSTSCOST PROBLEMWITH SOME OF THE COST DATA ESPECIALLY

ESTIMATESESTIMATE CONTAINED IN TECHNOLOGYREFERENCESREFERENCE IS THAT THE ESTIMATESESTIMATE DO NOT

PRECISELY SPECIFY THE COMPONENTCOSTED THUSTHU REFERENCE TO PLATFORM

QUOTEDTO COST 100 MILLION MAY NOT SPECIFY WHETHER THE ESTIMATE REFERSREFER TO

FABRICATION OF THE SUBSTRUCTURE FABRICATION AND INSTALLATION OF THE SUB

STRUCTURE OR THE COMPLETEDSTRUCTURE INCLUDINGTOPSIDE MODULESMODULE ANOTHER

PROBLEMIS THAT THE YEARSYEAR DOLLAR 1975 1976 ETC TO WHICH THE COST

ESTIMATE IS RELATED IS OFTEN NOT SPECIFIED
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COST AND FIELD DEVELOPMENT SCHEDULE UNCERTAINTIESUNCERTAINTIE

AS STATED ELSEWHERE IN THISTHI REPORT THE PURPOSE OF THE ECONOMIC ANALYSISANALYSI

IS NOT TO EVALUATE SITESPECIFIC PROSPECT WITH RELATIVELY WELLKNOWN

RESERVOIR AND HYDROCARBONCHARACTERISTICSCHARACTERISTIC BUT TO BRACKET THE RESOURCE

ECONOMICSECONOMIC OF THE LEASE BASIN WHICH COMPRISESCOMPRISE NUMBER OF PROSPECTSPROSPECT THAT

WILL HAVE RANGE OF RESERVOIR AND HYDROCARBONCHARACTERISTICSCHARACTERISTIC THISTHI

REQUIRESREQUIRE SET OF ASSUMPTIONSASSUMPTION ON RESERVOIR AND HYDROCARBONCHARACTERISTICSCHARACTERISTIC

AND TECHNOLOGYSEE APPENDIX THE FACILITIESFACILITIE COST DATA PRESENTEDIN

TABLESTABLE IH THROUGHBLA HAVE BEEN STRUCTURED TO ACCOMMODATE THISTHI NECESSARY

SIMPLIFICATION

IT SHOULD BE EMPHASIZED THAT FIELD DEVELOPMENTCOSTSCOST ACTUALLY VARY CON

SIDERABLY EVEN FOR FIELDSFIELD WITH SIMILAR RECOVERABLE RESERVESRESERVE PRODUCTION

SYSTEMSSYSTEM AND ENVIRONMENTAL SETTING SOME OF THE IMPORTANTFACTORSFACTOR IN THISTHI

VARIABILITY ARE RESERVOIR CHARACTERISTICSCHARACTERISTIC QUALITYOF THE HYDROCARBONSTREAM

DISTANCE TO SHORE PROXIMITY OF OTHER FIELDSFIELD AND LEAD TIME FROMDISCOVERY
TO FIRST PRODUCTION FOR EXAMPLE PLATFORMPROCESSINGEQUIPMENTCOSTSCOST VARY

SIGNIFICANTLY WITH RESERVOIR CHARACTERISTICSCHARACTERISTIC INCLUDING DRIVE MECHANISM

HYDROCARBONPROPERTIESPROPERTIE AND ANTICIPATED PRODUCTIONPERFORMANCEANALYTICAL

SIMPLIFICATION HOWEVER REQUIRESREQUIRE THAT COSTSCOST VARY WITH THROUGHPUTWHILE THE

OTHER PARAMETERSPARAMETER ARE FIXED BY ASSUMPTION IN ORDER TO FOCUSFOCU ON THE KEY

DEVELOPMENTISSUESISSUE AND KEEP THE ANALYSISANALYSI MANAGEABLENOT ALL THESE ECONOMIC

SENSITIVITIESSENSITIVITIE CAN BE ACCOMMODATED OTHER FACTORSFACTOR ALSO PLAY ROLE IN FIELD

DEVELOPMENTCOSTSCOST SUCH AS MARKET CONDITIONSCONDITION THE PRICE AN OPERATORPAYSPAY

FOR STEEL PLATFORM FOR EXAMPLE WILL BE INFLUENCED BY NATIONAL OR INTER

NATIONAL DEMAND FOR STEEL PLATFORMSPLATFORM AT THE TIME HE PLACESPLACE HIS ORDER WHETHER

HE IS IN BUYERSBUYER OR SELLERSSELLER MARKET SIMILARLY OFFSHORE CONSTRUCTION

COSTSCOST WILL BE INFLUENCED BY LEASE RATESRATE FOR CONSTRUCTION AND SUPPORTEQUIP

MENT LAY BARGESBARGE DERRICK BARGESBARGE TUGSTUG ETC WHICH WILL VARY ACCORDINGTO

THE LEVEL OF OFFSHORE ACTIVITY NATIONALLYOR INTERNATIONALLY THERE MAY

ALSO BE SIGNIFICANT DIFFERENCESDIFFERENCE IN THE COST OF PLATFORMSPLATFORM FABRICATED IN THE

UNITED STATESSTATE VERSUSVERSU OTHER COUNTRIESCOUNTRIE SUCH AS JAPAN CURRENTLY1980 THE

COST SAVINGSSAVING OF PLATFORMSPLATFORM FABRICATED IN JAPAN MORE THAN OFFSET ADDITIONAL

TRANSPORTATIONCOSTSCOST TO THE US WEST COAST
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TABLE BI

ESTIMATESESTIMATE FOR INSTALLED

WATER NUMBER OF MILLIONSMILLION

PLATFORM UH UH UH WELL LOW

STEEL JACKETED 91 300 32 60 69

STEEL JACKETED 46 150 32 44 52

STEEL JACKETED 15 50 32 25 31

STEEL GRAVITY 91 300 32 60 69

STEEL GRAVITY 46 150 32 49 56

STEEL GRAVITY 15 50 32 41 47

NOTESNOTE THE WATER DEPTHSDEPTH REFLECT THE RANGE ANTICIPATED IN THE LEASE SALE

AREA

IN ADDITION TO FABRICATION OF THE GRAVITY STRUCTURE IN LOWER 48

YARD AND OFH THE STEEL PLATFORMIN JAPANESE YARD
THESE ESTIMATESESTIMATE INCLUDE THE COST OF PLATFORMINSTALLATION WHICH
INVOLVESINVOLVE SITE PREPARATION TOWOUT SETDOWN AND PILE DRIVING

THE ABOVE ESTIMATESESTIMATE DO NOT INCLUDE ANY ALLOWANCE FOR THE INSTALLA
TION OR HOOKUPOF TOPSIDE FACILITIESFACILITIE SEE TABLE 82

SOURCE SANTE FE ENGINEERING SERVICESSERVICE CO



TABLE B2

ESTIMATESESTIMATE OF PLATFORM

AND FACILITIESFACILITIE FOROIL

PEAK CAPACITY OIL MILLIONSMILLION

TH BARRELSBARREL PER UH UH

LESSLES THAN 25 250 300

2550 300 600

50100 750 1500

100200 1200 2400

GREATERTHAN 200 2000 3400

NOTESNOTE THE COST OF TOPSIDE FACILITIESFACILITIE WOULD BE ESSENTIALLYTHE SAME FOR

ALL THE PLATFORMTYPESTYPE BEING CONSIDERED

THE ABOVE COST ESTIMATESESTIMATE INCLUDE INSTALLATION HOOKUP AND

COMMISSIONING IT IS ASSUMED THAT MODULE INSTALLATION WOULD BE

CONCURRRENT WITH PLATFORMINSTALLATION THUSTHU AVOIDING SECOND

MOBILIZATION AND DEMOBILIZATION OF THE EQUIPMENT

SOURCE SANTA FE ENGINEERINGSERVICESSERVICE CO



TABLE

ESTIMATESESTIMATE OF PLATFORM

AND FACILITIESFACILITIE FOR GAS

PEAK CAPACITYGAS MILLIONSMILLION

MI CUBIC FEET PER UH UH

LESSLES THAN 100 325 390

100200 520 650

200300 715 845

300400 845 975

NOTESNOTE THE COST OF TOPSIDE FACILITIESFACILITIE WOULD BE ESSENTIALLYTHE SAME FOR

ALL THE PLATFORMTYPESTYPE BEING CONSIDERED

SEE NOTESNOTE AND ON TABLE B2

SOURCE SANTA FE ENGINEERINGSERVICESSERVICE CO
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TABLE B4

ESTIMATESESTIMATE OF DEVELOPMENT

UH COST MILLIONSMILLION

WELL UH UH UH UH HIQ

DEVELOPMENTWELL EACH 762 2500 2415

1524 5000 28 322

3048 10000 465 535

NOTESNOTE THESE WELL DEPTHSDEPTH REFLECT THE POTENTIALRANGE OF RESERVOIR DEPTHSDEPTH

ANTICIPATEDIN THE NORTH ALEUTIAN SHELF

WE HAVE ASSUMED THAT THE WELLSWELL ARE DIRECTIONALLYDRILLED BELOW

MUD LINE ONLY

THE ABOVE COST ESTIMATESESTIMATE DO NOT INCLUDE CERTAIN ONE TIME ONLY
COSTSCOST THAT WOULD APPLY WHETHER ONE HOLE OR SEVERAL DOZEN WERE

DRILLED MAJOR ITEMSITEM SUCH AS MOBILIZATION AND DEMOBILIZATION

OF RIGSRIG ARE NOT INCLUDED WHICH COULD BE SEVERAL MILLION DOLLARSDOLLAR

DEPENDINGON WHERE THEY ORIGINATE WE ASSUME ALL DRILLING WOULD

BE BY CONTRACTORSCONTRACTOR THEREFORE THE COST OF THE RIGSRIG ARE NOT

INCLUDED 1015 MILLION EACH WE HAVE ASSUMED HEAVY CASING

MATERIAL WOULD BE REQUIRED AND HAVE INCLUDED TRANSPORATIONCOSTSCOST

FOR ALL ITEMSITEM ASSUMING THEY ORIGINATE IN THE LOWER 48

WE HAVE ASSUMED THAT CONTRACTORSCONTRACTOR OWN AND OPERATETHE RIGSRIG

SOURCE SANTA FE ENGINEERINGSERVICESSERVICE CO
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TABLE B5

ESTIMATESESTIMATE FOR MARINE

AVERAGECOST PER MILE

DIAMETER MILLIONSMILLION

IN UH

3039 17 25

2029 13 16

1019 09 12

LESSLES THAN 10 065 082

NOTESNOTE THE ABOVE COSTSCOST ASSUME NO PIPELINE INSULATION OR BURIAL ONE

SHORE APPROACHAND ONE PLATFORMRISER PER LINE ARE INCLUDED

COSTSCOST ARE NOT SIGNIFICANTLY SENSITIVE TO WATER DEPTHSDEPTH FOR THISTHI

AREA BUT BECAUSE OF HIGH MOBILIZATION COSTSCOST THE PER MILE COST IS

VERY SENSITIVE TO TOTAL LENGTH

THE ABOVE COSTSCOST PER MILE ARE BASED ON AN AVERAGE PIPELINE OVERALL

LENGTHOF 32 121 KILOMETERSKILOMETER 20 75 MILESMILE
LOW COSTSCOST ARE FOR 121 KILOMETERSKILOMETER
HIGH COSTSCOST ARE FOR 32 KILOMETERSKILOMETER

IT HAS BEEN ASSUMED THAT TRENCHING WILL BE REQUIRED TO THE

61METER 200FOOT CONTOUR TRENCHING LENGTH REQUIREDIS 32 48

KILOMETERSKILOMETER 20 30 MILESMILE AND COSTSCOST VARY FROM 650000 950000
PER MILE AND ARE ESSENTIALLY INDEPENDENTOF PIPE SIZE THESE

COSTSCOST ARE ADDITIVE TO ABOVE FIGURESFIGURE

SEE TEXT FOR ADDITIONAL DISCUSSION OF COST SENSITIVITIESSENSITIVITIE RELATED
TO OFFSHORE PIPELINESPIPELINE

SOURCE SANTA FE ENGINEERINGSERVICESSERVICE CO



TABLE B6

ESTIMATESESTIMATE FOR ONSHORE

AVERAGECOST PER MILE
DIAMETER MILLIONSMILLION

IN LOW

3039 20 25

2029 15 20

1019 12 17

LESSLES THAN 10 10 14

NOTESNOTE THE ABOVE COSTSCOST PER MILE ARE BASED ON TOTAL LENGTHOF 19 56

KILOMETERSKILOMETER 12 35 MILESMILE WE HAVE ASSUMED THE PIPELINE WOULD BE

INSULATED

WE HAVE ASSUMED THERE IS NO PERMAFROSTTHEREFORE NO UNUSUAL

PIPE SUPPORTSSUPPORT THE PIPELINE MAY BE ABOVE GROUNDOR BURIED

WE HAVE ASSUMED THAT THER MAY BE SEVERAL RIVER CROSSINGSCROSSING WITH

PART OF THE ROUTE IN MOUNTAINOUSMOUNTAINOU TERRAIN

NO RIGHTOFWAY COSTSCOST HAVE BEEN INCLUDED CAMP FACILITIESFACILITIE ARE

INCLUDED BUT IT HAS BEEN ASSUMED THAT THE SUPPLY BASE USED
FOR THE SUBMARINE LINESLINE CAN BE USED AS STAGING AREA FOR ONSHORE

OPERATION PER MILE COSTSCOST ARE NOT VERY SENSITIVE TO TOTAL LENGTH
AS IT IS ASSUMED THAT ADDITIONAL PIPELINE SPREADSSPREAD WILL BE ADDED

AS LENGTHINCREASESINCREASE TO KEEP CONSTRUCTION TIME REASONABLYCONSTANT

SOURCE SANTA FE ENGINEERINGSERVICESSERVICE CO
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TABLE B7A

ESTIMATESESTIMATE OF OFFSHORE LOADING

UH COST MILLIONSMILLION

SINGLE ANCHOR LEGMOORINGSALM EACH 250

NOTE THISTHI ESTIMATE INCLUDESINCLUDE THE COST OF DESIGN FABRICATION AND

INSTALLATION

TABLE B7B

LOADING BUOYMOORINGSYSTEM ANNUAL OPERATING COST

UH COST

ONE PLATFORM PLUSPLU SALM 350

SOURCE DAMESDAME MOORE

BLI



TABLE 88

OF OIL TERMINAL

PEAK THROUGHPUT
TH BARRELSBARREL PER 2UU MILLIONSMILLION

100 300

200 390

200300 600

300500 860

NOTESNOTE THE SHORE TERMINALSTERMINAL COSTED HERE ARE ASSUMED TO PERFORM THE
FOLLOWINGFUNCTIONSFUNCTION PIPELINE TERMINAL FOR OFFSHORE LINESLINE CRUDE
STABILIZATION LPG RECOVERY TANKER BALLAST TREATMENT CRUDE
STORAGESUFFICIENT FOR ABOUT 10 DAYSDAY PRODUCTION AND TANKER
LOADINGOF CRUDE

THE TERMINAL COSTSCOST CITED HERE RANGE FROM ABOUT 1800 TO 3000
PER BARREL PER DAY OF CAPACITY

SOURCESSOURCE DAMESDAME MOORE ESTIMATESESTIMATE COMPILEDFROM VARIOUSVARIOU SOURCESSOURCE INCLUDING
WOOD MACKENZIE CO 1978 DUGGAN1978 COOK INLET PIPELINE CO
1978
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TABLE B9

OF ANNUAL FIELD OPERATING

COST MILLIONSMILLION 1980
WELLSWELL PER PLATFORM

10 20 20

PLATFORM FIELD WELLTERMINAL 20 25 40

PLATFORM FIELD WELLTERMINAL 40 50 90

PLATFORM FIELD WELLTERMINAL 45 100 110

PLATFORM FIELD WELLTERMINAL 125

PLATFORM FIELD WELLTERMINAL 250

ONLY THESE VALUESVALUE WERE REQUIREDFOR THE CASESCASE INVESTIGATED IN THISTHI STUDY

SOURCE DAMESDAME MOORE ESTIMATESESTIMATE COMPILED FROM VARIOUSVARIOU SOURCESSOURCE INCLUDING
WOOD MACKENZIE CO 1978 AD LITTLE INC 1976 GRUY FEDERAL
INC 1977

13



TABLE B1O

COST

IN THE ECONOMIC ANALYSISANALYSI PERCENTOF THE TOTAL FIELD DEVELOPMENTCOSTSCOST

INCLUDING PIPELINESPIPELINE AND TERMINALSTERMINAL HAS BEEN ADDED TO THE TOTAL CAPITAL

EXPENDITURESEXPENDITURE FOR COSTSCOST THAT CANNOT BE READILYCLASSIFIED EG FLAREBOOMSFLAREBOOM

THISTHI COST IS BASED ON REVIEW OF THE NORTH SEA FIELD DEVELOPMENTCOSTSCOST

14



MOST OF THE COST ESTIMATESESTIMATE PRESENTEDIN TABLESTABLE BI THROUGHBH ARE SPECIFIED

AS RANGE LOW AND HIGH TO ACCOMMODATETHE UNCERTAINTIESUNCERTAINTIE IN ESTIMATING

FACILITY AND EQUIPMENT COSTSCOST AS WELL AS TO REFLECT CERTAIN SIMPLIFYING

ASSUMPTIONSASSUMPTION ALL THE COST FIGURESFIGURE CITED IN TABLESTABLE BI THROUGHBIO ARE

GIVEN IN 1980 DOLLARSDOLLAR

BRIEFLY DISCUSSED BELOW ARE THE PRINCIPAL UNCERTAINTIESUNCERTAINTIE RELATING TO THE

COST ESTIMATESESTIMATE FOR THE VARIOUSVARIOU FACILITY COMPONENTSCOMPONENT IMPORTANTASSUMPTIONSASSUMPTION

ARE NOTED IN THE TABLESTABLE

1111 FABRICATION AND INSTALLATION TABLE

COST ESTIMATESESTIMATE ARE PRESENTEDFOR THREE TYPESTYPE OF PLATFORM COOK INLET

STEEL JACKET HYBRID FOR WATER DEPTHSDEPTH 61 METERSMETER 200 FEET COOK

INLET FOURPILE JACKET STRUCTURE FOR WATER DEPTHSDEPTH 61 METERSMETER AND

STEEL GRAVITYPLATFORM THE COST ESTIMATESESTIMATE IN TABLE BI ARE FOR THE FAB

RICATION AND INSTALLATION OF THE PLATFORMSUBSTRUCTURE OR JACKET AND ARE

PROVIDEDFOR REPRESENTATIVEWATER DEPTHSDEPTH IN THE NORTH ALEUTIAN SHELF LEASE

SALE AREA

SEVERAL STUDIESSTUDIE HAVE BEEN CONDUCTED TO ESTABLISH RELATIONSHIPSRELATIONSHIP BETWEEN

PLATFORMCOSTSCOST AND VARIOUSVARIOU DESIGN PARAMETERSPARAMETERSUCH AS WATER DEPTHAND NUMBER

OF WELL SLOTSSLOT EG AD LITTLE 1976 HOWEVER OUR ENGINEERSENGINEER DO NOT KNOW

OF ANY GENERALRELATIONSHIPSRELATIONSHIP BETWEEN PLATFORMCOSTSCOST AND WATER DEPTH ETC

THAT WOULD ENABLE COSTSCOST TO BE INTERPOLATED DESIGN PARAMETERSPARAMETERARE SELDOM

CONSTANT EACH PLATFORMIS INDIVIDUALLY DESIGNED MANY FACTORSFACTOR

CONTRIBUTE TO THE COST OF THE PLATFORM AS AN EXAMPLE THE NUMBER OF

CONDUCTOR WELLSWELL IN PLATFORMJACKET EG CONVENTIONAL8LEG HAS LITTLE TO

DO WITH THE COST OF THE JACKET THEY REPRESENTONLY MINOR AMOUNTSAMOUNT OF STEEL

WHETHER THEY BE 12 OR 48 IN NUMBER THE COST OF THE EQUIPMENTON DECK IS

ANOTHER MATTER OBVIOUSLY THE MORE WELLSWELL THE GREATERTHE COST LIKEWISE

FOR DECK LOAD LARGE SELFCONTAINED MULTIFACETED DRILLINGPRODUCTION

PLATFORMCAN HAVE VERY LARGEDECK LOAD WHICH WILL BE MAJOR FACTOR IN THE

DESIGN OF THE PLATFORM COST ESTIMATE INDEXESINDEXE MAY BE USED EG SO MANY

DOLLARSDOLLAR PER BARREL OF OIL PRODUCEDHOWEVER THESE CAN BE MISLEADINGUNLESSUNLES

IT IS KNOWN HOW COMPLEXTHE DESIGNOF THE PLATFORMIS

15



RECENT STUDY BY ASHEIM ET AL 1980 HAS ATTEMPTEDTO CORRELATE NORTH SEA

PLATFORMCOSTSCOST SUBSTRUCTUREAND SUPERSTRUCTUREWITH THE PHYSICAL CHARAC

TERISTICSTERISTIC OF OFFSHORE FIELDSFIELD WATER DEPTH PRODUCTIONRATESRATE GASOIL RATIO

ETC THE PLATFORMSUBSTRUCTURE OR JACKET IS DESIGNED TO CARRY THE

SUPERSTRUCTURE CERTAIN HEIGHT ABOVE THE SEA FLOOR AND TO WITHSTAND WINDSWIND

AND WAVESWAVE ASHEIM ET AL FOUND THAT THE ABSOLUTE SUBSTRUCTURE COST CAN BE

CORRELATED LINEARLY AGAINSTPRODUCTIONCAPACITYAND WATER DEPTH FIGURE BI
PRODUCTION CAPACITY WAS USED INSTEAD OF SUPERSTRUCTUREWEIGHT DATA FOR

WHICH WAS SCARCE AS AN INDEX OF THE LOAD ON THE SUBSTRUCTURE BECAUSE

PROPORTIONALITYBETWEEN CAPACITY AND EQUIPMENTWEIGHTCAN BE EXPECTED FOR

SIMILAR PRODUCTIONPROCESSESPROCESSE THE NUMBER OF WELLSWELL WAS NOT REPORTED AS

REALISTIC PARAMETER FOR CONSTRUCTION COST CORRELATIONSCORRELATION BECAUSE CHANGESCHANGE IN

COST CAUSED BY ADDING OR SUBTRACTING SMALL NUMBER OF WELL SLOTSSLOT WAS

PROBABLYINSIGNIFICANT COMPAREDTO THE TOTAL PLATFORM CONSTRUCTION COSTSCOST

FOR WATER DEPTHSDEPTH BETWEEN 85 AND 165 METERSMETER 279 AND 541 FEET AND PROCESSING

CAPACITYBETWEEN 40000 AND 220000 BARRELSBARREL PER DAY THE RANGEOFREAL DATA

USED BY ASHEIM ET AL THE PLANE THAT OFFERED THE BEST COST CORRELATION

BETWEEN STEEL JACKET PLATFORMCOSTSCOST WATER DEPTHSDEPTH AND PROCESSPROCES CAPACITYWAS

CS 941 1348 0223

WHERE

CS STEEL JACKET COST MILLION 1976

WATER DEPTH

PRODUCTIONCAPACITY1000 STOCK TANK BARRELSBARREL PER DAY

ONLYTHREE DATA POINTSPOINT WERE AVAILABLE TO CONSTRUCT SIMILAR INVESTMENT COST

FUNCTION FOR NORTH SEA CONCRETE PLATFORMSPLATFORM DIFFERENCESDIFFERENCE IN PROCESSPROCES EQUIPMENT

RELATINGTO CONTRASTSCONTRAST IN GASOIL RATIO PLATFORMSTORAGECAPACITY AND SEA

BOTTOM FOUNDATION CONDITIONSCONDITION WHICH MAY ALSO INFLUENCE SUBSTRUCTURE COSTSCOST

COMPLICATETHE PICTURE FOR WATER DEPTHSDEPTH BETWEEN 115 AND 155 METERSMETER 377 AND

508 FEET AND PRODUCTION CAPACITY BETWEEN 150000 AND 300000 BARRELSBARREL PER

DAY THE PLANE THROUGHTHE THREE DATA POINTSPOINT CORRELATINGCONCRETE PLATFORM

COSTSCOST WATER DEPTH AND PROCESSPROCES CAPACITYWAS

16



SOURCE ASHEIM ET AL OIL GAS LH MAY 1980

FIGUREBI

COST CORRELATIONSCORRELATION FOR NORTH SEA PLATFORMSPLATFORM

17
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CC 49546 01591 06727

WHERE

CC CONCRETE SUBSTRUCTURE COST MILLION 1976

WATER DEPTH

PRODUCTIONCAPACITY1000 STOCK TANK BARRELSBARREL PER DAY

SIMILAR CORRELATIONSCORRELATION WERE MADE BY AD LITTLE INC 1976 IN THEIR STUDY OF

OFFSHORE PETROLEUMDEVELOPMENTCOSTSCOST DAMESDAME MOORE COST ESTIMATESESTIMATE FOR

THE GULF OF ALASKA DAMESDAME MOORE 1979A WERE IN PART DERIVED THROUGH

SIMILAR METHODOLOGY

PROCESSPROCES EQUIPMENT TABLESTABLE B2 AND

AS NOTED ABOVE OUR PLATFORMPROCESSINGEQUIPMENTCOSTSCOST TABLESTABLE B2 AND B3

VARY WITH THROUGHPUTAND ASSUME THAT OTHER PARAMETERSPARAMETERARE FIXED AS NOTED IN

THE TABLESTABLE

ALTHOUGHTHERE IS DIFFERENCE IN COST RELATED TO THE DECISION TO PRODUCEOR

REINJECT ASSOCIATED GAS FOR THE RANGE OF FIGURESFIGURE AND TYPE OF CONSTRUCTION WE

HAVE ASSUMED THE MAJOR COST IS EQUIPMENTINSTALLATION NOT THE COST OF THE

HARDWARE AS THE GASOIL RATIO INCREASESINCREASE THE SIZE OF THE PRESSURE OR

PRODUCTIONVESSELSVESSEL AND PIPELINESPIPELINE INCREASE LARGE AND MORE SOPHISTICATED

EQUIPMENTIS REQUIREDTO HANDLE THE GAS AT SOME POINT DEPENDINGON THE

AMOUNT OF GAS HANDLED THE AMOUNT OF ENTRAINED LIQUIDSLIQUID AND COSTSCOST IT BECOMESBECOME

ECONOMICAL TO TAKE THE NATURAL GAS LIQUIDSLIQUID STABILIZE THEM AND INJECT THISTHI

STREAM INTO THE OIL PIPELINE ASSOCIATED GAS MAY BE REINJECTED INTO THE

RESERVOIR TO MAINTAIN PRESSURE AND TO PROLONGTHE FLOWINGLIFE OF THE WELL

FURTHER THE REINJECTIONOF ASSOCIATED GAS IS THE ONLYVIABLE SOLUTION TO THE

FLARING BAN IMPOSEDUPON PRODUCINGFIELDSFIELD IF NATURAL GAS PRODUCTIONIS NOT

ECONOMICALLY FEASIBLE THE RANGE OF COSTSCOST CITED IN TABLESTABLE B2 AND B3

ACCOMMODATESACCOMMODATE CONTRASTSCONTRAST IN THE CHARACTERISTICSCHARACTERISTIC OF THE FLUIDSFLUID PRODUCED

NATURAL GAS PIPELINESPIPELINE ARE USUALLY TRUNKLINESTRUNKLINE AS LARGE QUANTITIESQUANTITIE OF GAS

RESERVESRESERVE ARE REQUIREDTO PRODUCESUFFICIENT REVENUE TO PAY BACK THE CAPITAL

INVESTMENT EVEN WITHOUT RETURN ON THE CAPITAL

B18



ON OFFSHORE PLATFORMSPLATFORM SPACE REQUIREMENTSREQUIREMENTFOR LARGER PROCESSPROCES VESSELSVESSEL AND

PIPELINESPIPELINE AND THE INCREASED EQUIPMENTREQUIREMENTSREQUIREMENTFOR GAS PROCESSINGARE

USUALLYINSUFFICIENT TO DRAMATICALLYAFFECT THE PLATFORMCOSTSCOST

IN THEIR STUDY OF NORTH SEA PLATFORMCOSTSCOST ASHEIM ET AL 1980 FOUND

THAT THE ABSOLUTE SUPERSTRUCTURECOST CAN BE CORRELATED LINEARLY AGAINST

PRODUCTIONCAPACITY PROVIDEDTHAT DISTINCTION IS MADE BETWEEN LOW AND

HIGH GASOIL RATIO FIELDSFIELD FIGURE BI LOW GASOIL RATIO FIELDSFIELD IE LESSLES

THAN 500 STANDARD CUBIC FEET OF GAS PER STOCK TANK BARREL IN THE NORTH SEA

GENERALLYHAVE BEEN DEVELOPEDWITHOUT SPECIAL EQUIPMENTFOR CONSERVATION

WHILE FIELDSFIELD WITH HIGHER GASOIL RATIOSRATIO 7500 STANDARD CUBICFEET PER

BARREL USUALLY HAVE EQUIPMENTFOR GAS PROCESSINGREINJECTION OR SALESSALE

THUSTHU THE INVESTMENT COST FUNCTION OF THE PLATFORMSUPERSTRUCTURECAN BE

EXPECTEDTO SHOW STEP CHANGEBETWEEN NO GAS CONSERVATIONAND GAS PROCESSING

FOR INJECTION AND SALE FOR NORTH SEA PLATFORMSPLATFORM THE FOLLOWINGCORRELATIONSCORRELATION

WERE MADE BETWEEN SUPERSTRUCTURECOSTSCOST AND PRODUCTIONCAPACITY

GASOIL RATIO

CE 0415 2632

WHERE

CE SUPERSTRUCTURECOST MILLION 1976

PRODUCINGCAPACITY1000 STOCK TANK BARRELSBARREL PER DAY

GASOIL RATIO

CE 14064

WHERE

CE EQUIPMENTCOST MILLION 1976

PRODUCTIONCAPACITY1000 STOCK TANK BARRELSBARREL PER DAY

IN THE ECONOMIC ANALYSISANALYSI WE HAVE EVALUATED THE ECONOMICSECONOMIC OF ASSOCIATED

GAS PRODUCTIONASSUMINGFIELDSFIELD WITH HIGH GASOIL RATIOSRATIO SEE CHAPTER

60
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THE COSTSCOST FOR PLATFORM PROCESSPROCES EQUIPMENT FOR SECONDARYRECOVERY PROGRAM
EG WATER INJECTION ARE MINIMAL IF PLANNEDFROM THE BEGINNING WHEN

WATER IS INJECTED SOME OF THE DRILLING SLOTSSLOT MUST BE USED THUSTHU REDUCINGTHE

NUMBER AVAILABLE FOR PRODUCTION AND IN TURN REDUCINGTHE PRODUCTION RATE

AND REVENUE FLOW MORE SPACE WILL ALSO BE REQUIREDFOR EQUIPMENT HOWEVER
GIVEN THE PLATFORM DESIGNSDESIGN CONSIDERED THISTHI WOULD HAVE LITTLE EFFECT ON

OVERALL INSTALLED PLATFORMCOSTSCOST

1113 PIPELINESPIPELINE TABLE

THE COSTSCOST PRESENTED IN TABLE B5 ARE FOR 121KILOMETER 75MILE PIPELINE
AND 32KILOMETER 20MILE PIPELINE THAT REPRESENTTHE MAXIMUM AND MINIMUM

DISTANCESDISTANCE ANTICIPATED FROM THE LEASE SALE AREA TO LANDFALLSLANDFALL ON THE ALASKA

PENINSULA MOST OF THE PIPELINESPIPELINE IN THE NORTH ALEUTIAN SHELF WILL BE LAID IN

WATER DEPTHSDEPTH LESSLES THAN 91 METERSMETER 300 FEET

1114

ONSHORE PIPELINESPIPELINE WOULD BE REQUIREDTO TAKE PRODUCTIONFROM OFFSHORE PIPELINE
LANDFALLSLANDFALL TO TERMINAL SITESSITE LOCATED ON THE ALASKA PENINSULA ONSHORE LINESLINE

RANGINGFROM 19 KILOMETERSKILOMETER 12 MILESMILE TO OVER 105 KILOMETERSKILOMETER 65 MILESMILE

PROBABLY WOULD BE REQUIRED FOR THE ALASKA PENINSULA SITESSITE SINCE THESE ARE

LOCATED ON THE PACIFIC OCEAN SIDE OF THE PENINSULA IF COLD BAY IS THE

SELECTED SITE MORE TYPICAL ONSHORE PIPELINE DISTANCESDISTANCE OF 19 56 KILOMETERSKILOMETER

12 35 MILESMILE CAN BE ANTICIPATED DEPENDINGON THE LOCATION OF THE PIPELINE
LANDFALL ONSHORE PIPELINE COSTSCOST IN THESE AREASAREA CAN BE ANTICIPATEDTO BE

SOMEWHAT GREATER THAN IN THE COOK INLET AREA BUT SIGNIFICANTLY LESSLES THAN IN

THE ARCTIC WHERE PERMAFROSTENGINEERING REMOTE LOCATIONSLOCATION AND OTHER FACTORSFACTOR

RELATED TO CONSTRUCTION IN HARSH ENVIRONMENT WOULD IMPOSECOST PREMIUMSPREMIUM

1115 TERMINAL COSTSCOST TABLE

PARTICULAR UNCERTAINTYEXISTSEXIST REGARDINGCRUDE OIL TERMINAL COSTSCOST IN THE MORE

REMOTE AREASAREA OF ALASKA OIL TERMINAL COSTSCOST WILL VARY AS FUNCTION OF

THROUGHPUTQUALITY OF CRUDE UPGRADINGREQUIREMENTSREQUIREMENTOF CRUDE FOR TANKER
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TRANSPORTTERRAIN AND HYDROGRAPHICCHARACTERISTICSCHARACTERISTIC OF THE SITE TYPE SIZE

AND FREQUENCYOF TANKERSTANKER AND MANY OTHER FACTORSFACTOR RUGGEDTERRAIN AND REMOTE

LOCATION WILL IMPOSE SIGNIFICANTLY GREATER COSTSCOST ON TERMINAL CONSTRUCTION

THAN SIMILAR PROJECT IN THE COOK INLET AREA OR LOWER 48 THERE IS LITTLE

COST EXPERIENCETO PROJECTTERMINAL COSTSCOST IN ALASKA EXCEPT COOK INLET AND

ALYESKASALYESKA VALDEZ TERMINAL FURTHER AFIELD THERE IS THE NORTH SEA EXPERIENCE

OF THE RELATIVELY REMOTE FLOTTA AND SULLOM VOE TERMINALSTERMINAL LOCATED IN THE

ORKNEYAND SHETLAND ISLANDSISLAND RESPECTIVELY CONSEQUENTLYTHESE COSTSCOST ARE

MORE SPECULATIVETHAN MOST PRESENTEDIN THISTHI REPORT

TWO STUDIESSTUDIE HAVE ADDRESSED THE ECONOMICSECONOMIC OF TERMINAL SITING AND MARINE

TRANSPORTATIONOPTIONSOPTION IN THE BERING SEA GLOBAL MARINE ENGINEERING 1977

AND ENGINEERING COMPUTERSCOMPUTER OPTECONOMICSOPTECONOMIC 1977 THIRD STUDY ADDRESSING

THESE PROBLEMSPROBLEM WAS CONDUCTED FOR THE ALASKA OIL AND GAS ASSOCIATION AOGA

AND IS CURRENTLYPROPRIETARY

AS INDICATED IN TABLE B8 IT IS ASSUMED THAT THE MARINE TERMINAL COMBINESCOMBINE

THE FUNCTIONSFUNCTION OF PARTIAL PROCESSINGFACILITY TO UPGRADECRUDE FOR TANKER

TRANSPORTAND STORAGEAND LOADINGTERMINAL IT IS ALSO POSSIBLETHAT AN

ALEUTIAN ISLAND OR ALASKA PENINSULA TERMINAL WOULD SERVE AS TRANSTRAN

SHIPMENTFACILITY FOR FIELDSFIELD THAT MAY EMPLOYOFFSHORE LOADING ANDOR

TRANSSHIPMENTTERMINAL WHERE CRUDE FROM THE NORTHERN BERING SEA WOULD BE

TRANSFERED FROM REINFORCED TANKERSTANKER TO CONVENTIONAL TANKERSTANKER BOUND FOR THE

LOWER 48 STATESSTATE
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METHODOLOGY

THE COST TABLESTABLE PRESENTEDIN THISTHI APPENDIX ARE THE BASIC INPUTSINPUT IN THE

ECONOMIC ANALYSISANALYSI EACH CASE ANALYZED IS ESSENTIALLY DEFINED BY RESERVE

SIZE RESERVOIR CHARACTERISTICSCHARACTERISTIC PRODUCTIONTECHNOLOGYTYPE OF PLATFORM

TRANSPORTATIONOPTION DISTANCE FROM SHORE TERMINAL AND WATER DEPTH TO

COST PARTICULARCASE THE ECONOMIST MATCHESMATCHE THE ENGINEERINGTO THE ASSUMED

RESERVOIR CONDITIONSCONDITION SELECTSSELECT THE PRODUCTIONTECHNOLOGYAND TAKESTAKE THE RELATED

REQUIREDCOST COMPONENTSCOMPONENT FROM TABLESTABLE THROUGHBH USING BUILDING BLOCK

APPROACH IN SOME CASESCASE THISTHI INVOLVESINVOLVE DELETION OR SUBSTITUTION OF FACILITY

OR EQUIPMENT ITEM THE CONSTRUCTION OF CASESCASE IS FURTHER EXPLAINED IN

APPENDIX

THE COST COMPONENTSCOMPONENT OF EACH CASE ARE THEN SCHEDULED AS INDICATED IN THE

EXAMPLESEXAMPLE PRESENTEDIN TABLE BIL THE SCHEDULESSCHEDULE OF CAPITAL COST EXPENDITURESEXPENDITURE

ARE BASED UPON TYPICAL DEVELOPMENTSCHEDULESSCHEDULE IN OTHER OFFSHORE AREASAREA MODIFIED

FOR THE ENVIRONMENTAL CONDITIONSCONDITION OF NORTH ALEUTIAN SHELF ASSUMINGCERTAIN

FIELD CONSTRUCTION SCHEDULESSCHEDULE SEE DISCUSSION BELOW

822



TABLE BLI

OF TABLESTABLE USED IN ECONOMIC ANALYSISANALYSI

SINGLE STEEL PLATFORM PIPELINE TO SHORE

SCHEDULE OF CAPITAL EXPENDITURESEXPENDITURE FOR FIELD DEVELOPMENT PLATFORM COMPONENT

YEAR PERCENT OF EXPENDITURE
FACILITYACTIVITY

PLATFORM FABRICATION 10 30 30 20

PLATFORM EQUIPMENT 10 40 40 10

DEVELOPMENT1H 482 125 25 12 25 12 125

LLANEO 33 33 34

NOTESNOTE EXAMPLEPRESENTEDIS FOR 48 WELLSWELL BASED ON ASSUMPTIONOF TWO RIGSRIG WORKINGAT

COMPLETIONRATE OF 60 DAYSDAY PER RIG ASSUMING DEEP 3048METER 10000FOOT RESERVOIR

FOR DIFFERENT NUMBERSNUMBER OF WELLSWELL THE EXPENDITURESEXPENDITURE ARE PRORATEDAPPROXIMATELYAT THE

ASSUMED COMPLETIONRATE

FIGURE IN PARENTHESESPARENTHESE IS THE NUMBER OF WELLSWELL DRILLED PER YEAR

YEAR IS YEAR DECISION TO DEVELOPIS MADE

SCHEDULE OF CAPITAL COST EXPENDITURESEXPENDITURE PIPELINE AND TERMINAL COMPONENTSCOMPONENT

YEAR PERCENT OF EXPENDITURE
FACILITYACTIVITY

OIL PIPELINE 10 TO 20 INCH 30 30 40

241 KM 150 MILESMILE

TERMINAL 100000 10 30 30 30

000 BARRELSBARREL PER DAY

SOURCE DAMESDAME MOORE
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EXPLORATION AND FIELD DEVELOPMENT SCHEDULESSCHEDULE

THISTHI APPENDIXALSO DISCUSSESDISCUSSE THE ASSUMPTIONSASSUMPTIONMADE IN DEFINING THE EXPLORATION

AND FIELD DEVELOPMENTSCHEDULESSCHEDULE CONTAINED IN THE DEVELOPMENTOPTION FOR THE

US GEOLOGICALSURVEY STATISTICAL MEAN RESOURCE ESTIMATE CHAPTER 70
THESE SCHEDULESSCHEDULE ARE BASIC INPUTSINPUT INTO THE ECONOMIC ANALYSISANALYSI SCHEDULING OF

INVESTMENTSINVESTMENT AND MANPOWER CALCULATIONSCALCULATION FACILITY CONSTRUCTION SCHEDULESSCHEDULE

AS DESCRIBED IN APPENDIX AS WITH FACILITY COSTSCOST EXPLORATION FIELD

CONSTRUCTION SCHEDULESSCHEDULE ARE SOMEWHAT SPECULATIVE DUE TO UNKNOWN FACTORSFACTOR

RELATING TO TECHNOLOGYENVIRONMENTAL CONDITIONSCONDITION OCEANOGRAPHYETC AND

LOGISTICSLOGISTIC NEVERTHELESSNEVERTHELES THE ECONOMIC AND MANPOWER ANALYSESANALYSE REQUIRE NUMBER

OF SCHEDULINGASSUMPTIONSASSUMPTION

FIGURE B2 ILLUSTRATESILLUSTRATE THE FIELD DEVELOPMENTSCHEDULE FOR MEDIUMSIZED

OIL FIELD INVOLVING SINGLE STEEL PLATFORM PIPELINE TO SHORE AND SHORE

TERMINAL IN NONICE BUT HARSH OCEANOGRAPHICENVIRONMENT SUCH AS THE GULF

OF ALASKA OR NORTH SEA

THE SEQUENCE OF EVENTSEVENT IN FIELD DEVELOPMENTFROM TIME OF DISCOVERYTO STARTUP

OF PRODUCTIONINVOLVESINVOLVE NUMBER OF STEPSSTEP COMMENCINGWITH FIELD APPRAISAL

DEVELOPMENTPLANNING AND CONSTRUCTION THE APPRAISAL PROCESSPROCES INVOLVESINVOLVE

EVALUATION OF THE GEOLOGICDATA SEE FIGURE B3 OBTAINED FROM THE DISCOVERY

WELL FOLLOWED BY DECISION TO DRILL DELINEATION APPRAISAL WELLSWELL TO OBTAIN

ADDITIONAL GEOLOGICRESERVOIRINFORMATION THERE IS TRADEOFF BETWEEN

ADDITIONAL DELINEATION WELLSWELL TO OBTAIN MORE RESERVOIR DATA TO MORE CLOSELY

PREDICT RESERVOIR BEHAVIOR AND PRODUCTIONPROFILESPROFILE AND THE COST OF THE

DRILLING INVESTMENT USING THE RESULTSRESULT OF THE GEOLOGICAL AND RESERVOIR

ENGINEERINGSTUDIESSTUDIE SET OF DEVELOPMENTPROPOSALSPROPOSAL IS FORMULATED THISTHI

WOULD ALSO TAKE INTO ACCOUNT LOCATIONAL AND ENVIRONMENTAL FACTORSFACTOR SUCH AS

METEOROLOGICAND OCEANOGRAPHICCONDITIONSCONDITION THE DEVELOPMENTPROPOSALSPROPOSAL INVOLVE

PRELIMINARYENGINEERINGFEASIBILITY WITH CONSIDERATION OF THE NUMBER AND TYPE

OF PLATFORMSPLATFORM PIPELINE VERSUSVERSU OFFSHORE LOADING PROCESSINGREQUIREMENTSREQUIREMENT

ETC
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AS ILLUSTRATED ON FIGURE 82 THE DEVELOPMENTPROPOSALSPROPOSALARE SCREENED FOR

TECHNICAL FEASIBILITY AND OTHER SENSITIVITIESSENSITIVITIE REDUCING THEM TO SMALL

NUMBER TO BE EXAMINED AS DEVELOPMENTPLANSPLAN THESE ARE FURTHER SCREENED FOR

TECHNICAL ENVIRONMENTAL AND POLITICAL FEASIBILITY INDUSTRY CONDUCTSCONDUCT AN

ECONOMIC ANALYSISANALYSI OF THESE PLANSPLAN SIMILAR TO THAT CONDUCTEDIN THISTHI STUDY IN

THE ECONOMIC EVALUATION FACILITIESFACILITIE EQUIPMENT AND OPERATINGEXPENDITURESEXPENDITURE

ARE COSTED AND EXPENDITURESEXPENDITUREAND INCOME SCHEDULED RANKING OF DEVELOPMENT

PLANSPLAN ACCORDING TO ECONOMIC MERIT IS THEN POSSIBLE OPTIONSOPTION ARE WEIGHED

ACCORDING TO TECHNICAL ENVIRONMENTAL AND POLITICAL FACTORSFACTOR TO SELECT

DEVELOPMENT PLAN FOR SUBSEQUENTENGINEERING DESIGN THE FEASIBILITY

APPRAISALPROCESSPROCES IS COMPLETE AT THISTHI TIME THE OPERATORWILL MAKE

PRELIMINARYDECISION TO DEVELOP OR NOT DEVELOP

IF THE DECISION IS MADE TO PROCEEDTHE OPERATORWILL CONDUCT PRELIMINARY

DESIGN STUDIESSTUDIE THAT INVOLVE MARINE SURVEYSSURVEY COMPILATIONOF DETAILED DESIGN

CRITERIA EVALUATION OF MAJOR COMPONENTALTERNATIVESALTERNATIVE AND DETAILED ECONOMIC

AND BUDGET EVALUATION TRADE OFFSOFF BETWEEN TECHNICAL FEASIBILITY AND ECONOMIC

CONSIDERATIONSCONSIDERATION WILL BE AN INTEGRALPARTOF THE DESIGN PROCESSPROCES THE PRELIMIN

ARY DESIGN STAGE WILL BE CONCLUDEDWHEN THE OPERATORSELECTSSELECT THE PREFERRED

ALTERNATIVESALTERNATIVE FOR DETAILED DESIGN THE DECISION TO DEVELOP WILL THEN BE

MADE

THE FIELD DEVELOPMENTAND PRODUCTIONPLAN WILL THEN HAVE TO PASSPAS REGULA

TORY AGENCY SCRUTINY AND APPROVAL IN THE UNITED STATESSTATE THE OPERATORWILL

HAVE TO SUBMIT AN ENVIRONMENTALREPORT TOGETHERWITH THE PROPOSEDDEVELOP

MENT AND PRODUCTIONPLAN TO THE US GEOLOGICALSURVEY IN ACCORDANCE WITH

US GEOLOGICALSURVEY REGULATIONS250343 ENVIRONMENTALREPORTSREPORT PRESENTED

IN THE FEDERAL REGISTER VOL 43 NO 19 FRIDAY JANUARY 27 1978

WITH THE DECISION TO DEVELOP FINAL DESIGN OF FACILITIESFACILITIE AND EQUIPMENT

COMMENCESCOMMENCE AND CONTRACTSCONTRACT PLACEDWITH MANUFACTURERSMANUFACTURER SUPPLIERSSUPPLIER AND CONSTRUC

TION COMPANIESCOMPANIE SIGNIFICANT INVESTMENT EXPENDITURESEXPENDITURE BEGIN AT THISTHI TIME

ENGINEERING AND DESIGN WORK TAKESTAKE FROM 12 YEARSYEAR FOLLOWING DECISION TO

DEVELOP DEPENDING THE FACILITY AND EQUIPMENT DESIGNAND FABRICATION

OF THE MAJOR FIELD COMPONENT THE DRILLING AND PRODUCTIONPLATFORM WOULD
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TAKE ABOUT YEARSYEAR FOR LARGE STEEL JACKET SUCH AS CHEVRONSCHEVRON NORTH SEA

NINIAN SOUTHERN PLATFORM HANCOCKET AL 1978 ONSHORE FABRICATION OF

STEEL JACKET PLATFROMWILL VARY FROM ABOUT 12 24 MONTHSMONTH DEPENDINGUPON

SIZE AND COMPLEXITYOF THE STRUCTURE ANTONAKISANTONAKI 1975 FOR CONCRETE

GRAVITY STRUCTURE FABRICATION MAY TAKE AS LONGAS 36 MONTHSMONTH AN ADDITIONAL

10 MONTHSMONTH OF OFFSHORE CONSTRUCTION WILL BE REQUIREDFOR PILE DRIVING
MODULE PLACEMENTAND COMMISSIONING

CRITICAL PART OF OFFSHORE FIELD DEVELOPMENTIS SCHEDULINGOFFSHORE WORK IN

THE SUMMER WEATHER WINDOW IN THE GULF OF ALASKA ST GEORGEBASIN OR

NORTH SEA PLATFORMTOWOUT AND INSTALLATION WOULD OCCUR IN EARLY SUMMER MAY
OR JUNE TO PERMIT MAXIMUM USE OF THE WEATHER WINDOW IF THE WEATHER WINDOW

WAS MISSED DELAYSDELAY UP TO 12 MONTHSMONTH COULD RESULT

CONSTRUCTION OF OFFSHORE PIPELINESPIPELINE AND SHORE TERMINAL FACILITIESFACILITIE ARE

SCHEDULED TO MEET PRODUCTIONSTARTUPSSTARTUP WHICH ARE RELATED TO PLATFORMINSTAL

LATION AND COMMISSIONINGAND DEVELOPMENTWELL DRILLING SCHEDULESSCHEDULE IF SHORE

TERMINAL AND PIPELINE HOOKUPSHOOKUPARE NOT PLANNEDTO OCCUR UNTIL AFTER PRODUCTION
CAN FEASIBLY COMMENCE OFFSHORE LOADING FACILITIESFACILITIE MAY BE PROVIDEDAS AN

INTERIM PRODUCTION AND LONGTERM BACKUP SYSTEM THE OPERATOR HAS TO

WEIGHTHE INVESTMENT COSTSCOST OF SUCH FACILITIESFACILITIE AGAINSTTHE POTENTIAL LOSSLOS OF

PRODUCTIONREVENUE FROM DELAYEDPRODUCTION

DEVELOPMENTWELL DRILLING BEGINSBEGIN AS SOON AS FEASIBLE AFTER PLATFORMINSTAL

LATION IF REGULATIONSREGULATION PERMIT THE OPERATORMAY ELECT TO COMMENCE DRILLING
WHILE OFFSHORE CONSTRUCTION IS STILL UNDERWAYEVEN THOUGHINTERRUPTIONSINTERRUPTION TO

CONSTRUCTION ACTIVITIESACTIVITIE ON THE PLATFORMOCCUR DURINGTHE DRILLING PROCESSPROCES

THE OPERATORHAS TO WEIGHTHE ECONOMIC ADVANTAGESADVANTAGEOF EARLYPRODUCTIONVERSUSVERSU

DELAYSDELAY AND INEFFICIENCIESINEFFICIENCIE IN PLATFORMCOMMISSIONING DEVELOPMENTDRILLING
WILL GENERALLYCOMMENCE FROM 12 MONTHSMONTH AFTER TOWOUT ON STEEL JACKET

PLATFORMSPLATFORM DEVELOPMENTWELLSWELL MAY BE DRILLED USING THE BATCH APPROACH

WHEREBY GROUP OF WELLSWELL ARE DRILLED IN SEQUENCE TO THE SURFACE CASING

DEPTHSDEPTH THEN DRILLED TO THE 1338INCH SETTINGDEPTH ETC KENNEDY 1976
THE BATCH APPROACHNOT ONLY IMPROVESIMPROVE DRILLING EFFICIENCY BUT ALSO IMPROVESIMPROVE

MATERIALSUPPLY SCHEDULING ON LARGEPLATFORMSPLATFORM TWO DRILL RIGSRIG MAY BE USED
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FOR DEVELOPMENTWELL DRILLING THUSTHU ACCELERATINGTHE PRODUCTIONSCHEDULE

ONE RIG MAY BE REMOVED AFTER COMPLETIONOF ALL THE DEVELOPMENTWELLSWELL LEAVING

THE OTHER RIG FOR DRILLING INJECTION WELLSWELL AND WORKOVER

V1 ALEUTIAN SHELF EXPLORATIONAND FIELD DEVELOPMENT

THE SUMMER WEATHER WINDOW FOR PLATFORMINSTALLATION THOUGH LONGERTHAN

IN THE NORTHERN BERING SEA EG NORTON SOUND IS NEVERTHELESSNEVERTHELES TIGHT AND

RESTRICTED TO THE PERIOD MAY THROUGHMIDOCTOBER FALL STORMSSTORM SUMMER FOG

AND SEA ICE INCURSIONSINCURSION JANUARY THROUGHAPRIL ALL POSE RESTRICTIONSRESTRICTION ON

OFFSHORE CONSTRUCTION ACTIVITIESACTIVITIE AND OPERATIONSOPERATION SUPERSTRUCTUREICING IN

WINTER IS ANOTHER PROBLEMFOR OFFSHORE CONSTRUCTION ACTIVITIESACTIVITIE

THESE PROBLEMSPROBLEM WILL ALSO AFFECT EXPLORATORYDRILLING WATER DEPTHSDEPTH AND

OTHER OCEANOGRAPHICCONDITIONSCONDITION INDICATE THAT EXPLORATORYDRILLING CAN BE

CONDUCTED FROM LESH DRILISHIPSDRILISHIP AND JACKUPSJACKUP IN THE SHALLOWER

WATERSWATER DRILLING PROBABLYCAN BE CONDUCTED IN WINTER PROVIDEDRIGSRIG HAVE

QUICK DISCONNECT CAPABILITY ANDOR THEY ARE SUPPORTEDBY ICE BREAKERSBREAKER IN

CASE OF INCURSIONSINCURSION OF SEA ICE
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VI SCHEDULING ASSUMPTIONSASSUMPTION

BASED UPON OUR ENGINEERING ANALYSISANALYSI REVIEW OF INDUSTRY PRACTICESPRACTICE AND

ENVIRONMENTAL CONDITIONSCONDITION IN THE NORTH ALEUTIAN SHELF THE FOLLOWINGASSUMP

TIONSTION HAVE BEEN MADE ON EXPLORATIONAND FIELD DEVELOPMENTSCHEDULESSCHEDULE THESE

ASSUMPTIONSASSUMPTION ARE CRITICAL INPUTSINPUT TO THE ECONOMIC AND MANPOWER ANALYSESANALYSE THE

ARE

EXPLORATION COMMENCESCOMMENCE MONTHSMONTH AFTER THE LEASE SALE IE SUMMER

1984 ALL SCHEDULESSCHEDULE CITED IN THISTHI REPORT RELATE TO 1984 AS YEAR

AN AVERAGE COMPLETIONRATE OF MONTHSMONTH PER EXPLORATIONDELINEATI
WELL IS ASSUMED WITH AN AVERAGE TOTAL WELL DEPTH OF 3048 3692

METERSMETER 10000 13000 FEET

THE NUMBER OF DELINEATION WELLSWELL ASSUMED PER DISCOVERYIS TWO FOR

FIELD SIZESSIZE OF LESSLES THAN 500 MILLION BARRELSBARREL OIL OR TRILLION

CUBIC FEET GAS AND THREE FOR FIELDSFIELD OF 500 MILLION BARRELSBARREL OIL AND

TRILLION CUBIC FEET GAS AND LARGER

THE DECISION TO DEVELOPIS MADE 24 MONTHSMONTH AFTER DISCOVERY

SIGNIFICANT CAPITAL EXPENDITURESEXPENDITURE COMMENCE THE YEAR FOLLOWINGDECISION

TO DEVELOP THAT YEAR IS YEAR IN THE SCHEDULE OF EXPENDITURESEXPENDITURE IN

THE ECONOMIC ANALYSISANALYSI

STEEL JACKET PLATFORMSPLATFORM IN WATER DEPTHSDEPTH GREATER THAN 46 METERSMETER 150

FEET ARE DESIGNEDFABRICATED AND INSTALLED WITHIN 30 MONTHSMONTH OF THE

DECISION TO DEVELOP STEEL PLATFORMSPLATFORM LOCATED IN WATER DEPTHSDEPTH OF 46

METERSMETER OR LESSLES ARE DESIGNED FABRICATED AND INSTALLED WITHIN 24

MONTHSMONTH PLATFORM INSTALLATION AND COMMISSIONINGIS ASSUMED TO TAKE

10 MONTHSMONTH DEVELOPMENTWELL DRILLING IS THUSTHU ASSUMED TO START ABOUT

10 MONTHSMONTH AFTER PLATFORMTOWOUT
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STEEL PLATFORM TOWOUT AND EMPLACEMENTIS ASSUMED TO TAKE PLACE IN

JUNE

PLATFORMSPLATFORM SIZED FOR 25 OR MORE WELL SLOTSSLOT ARE ASSUMED TO HAVE TWO

DRILL RIGSRIG OPERATINGDURING DEVELOPMENTDRILLING PLATFORMSPLATFORM SIZED

FOR LESSLES THAN 25 WELL SLOTSSLOT ARE ASSUMED TO HAVE ONE DRILL RIG OPER

ATING DURINGDEVELOPMENTWELL DRILLING

DRILLING PROGRESSPROGRES IS ASSUMED TO BE 20 DAYSDAY PER OIL DEVELOPMENTWELL

PER DRILLING RIG IE 12 WELLSWELL PER YEAR FOR 762METER 2500FOOT

RESERVOIRSRESERVOIR 30 DAYSDAY PER WELL 12 PER RIG PER YEAR FOR 1524METER

5000FOOT RESERVOIRSRESERVOIR AND 60 DAYSDAY PER RIG PER YEAR FOR 3048

METER 10000FOOT RESERVOIRSRESERVOIR

PRODUCTION IS ASSUMED TO COMMENCE WHEN ABOUT 10 OF THE OIL DEVELOP

MENT WELLSWELL HAVE BEEN DRILLED AND WHEN ABOUT GAS WELLSWELL HAVE BEEN

COMPLETED

WELL WORKOVER IS ASSUMED TO COMMENCE YEARSYEAR AFTER PRODUCTION

STARTUP

OIL TERMINAL DESIGN AND CONSTRUCTION TAKESTAKE BETWEEN 36 AND 48 MONTHSMONTH

DEPENDINGON DESIGNTHROUGHPUT

LNG PLANT DESIGN AND CONSTRUCTION TAKESTAKE BETWEEN 36 AND 48 MONTHSMONTH

DEPENDINGON DESIGNTHROUGHPUT

DELAYSDELAY CREATED BY LITIGATION AND REGULATORYPROBLEMSPROBLEM INCLUDING

PERMITTINGPRECEDINGOR SUBSEQUENTTO THE LEASE SALE ARE NOT ALLOWED

FOR IN OUR SCHEDULESSCHEDULE SINCE SUCH DELAYSDELAY ARE HIGHLY UNPREDICTABLE OUR

SCHEDULESSCHEDULE REFLECT TECHNICAL FEASIBILITY AND ASSUME EXPEDITIOUSEXPEDITIOU AWARD

OF LEASESLEASE AND POSTLEASE PERMITTING RECOGNIZINGTHAT SIGNIFICANT

DELAYSDELAY CAN OCCUR WE HAVE EVALUATED THE ECONOMIC IMPACT OF DELAY ON

PROJECT SEE CHAPTER60
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