
1EQ
IOGFRSIOGFR GOLDEN FLALPRP

TECHNICALREPORT
NUMBER81

SPONSOR
MINERALSMINERAL MANAGEMENT
SERVICE

HOPE BASIN PETROLEUMTECHNOLOGYASSESSMENT

SOCIAL AND ECONOMIC
STUDIESSTUDIE PROGRAM

ALASKA OUTER
CONTINENTAL

SHELF REGION



TECHNICAL REPORT

ALASKA OCS SOCIOECONOMIC STUDIESSTUDIE PROGRAM

HOPE BASIN PLANNING AREA

PETROLEUM TECHNOLOGY ASSESSMENT

PREPARED FOR

MINERALSMINERAL MANAGEMENT SERVICE
ALASKA OUTER CONTINENTAL SHELF OFFICE

BY

JERRY WILSON

DANA YOUNGER
MARVIN FELDMAN

WILLIAM WADE

OF

DAMESDAME MOORE

IN ASSOCIATION WITH

SFBR AUN

THOMASTHOMA MARSHALL JR

BRIAN WATT ASSOCIATESASSOCIATE INC

OGDEN BEEMAN AND ASSOCIATESASSOCIATE

JULY 1983

CONTRACT NO 37H JOB NO 0869902620



OF

10 INTRODUCTION

11 PURPOSESPURPOSE

12 BACKGROUNDAND SCOPE

13 DATA CAPSCAP AND LIMITATIONSLIMITATION 15

20 SUMMARY 21

30 PETROLEUM GEOLOGY RESERVOIR AND
PRODUCTION ASSUMPTIONSASSUMPTION 31

31 INTRODUCTION 31

32 SUMMARYOF HOPE BASIN PETROLEUM GEOLOGY 32

321 REGIONAL FRAMEWORK
322 STRUCTURE

323 STRATIGRAPHY 35
324 RESERVOIR ROCKSROCK AND TRAPSTRAP 36

325 SOURCE ROCKSROCK 37
326 COMPARISON TO OTHER BASINSBASIN 37

33 PRODUCTION PARAMETERSPARAMETER AND ASSUMPTIONSASSUMPTION 38

331 INITIAL PRODUCTION RATE 38

3311 OIL 38
3312 NONASSOCIATED GAS 39

332 RESERVOIR DEPTH 310
333 ESTIMATE FOR HOPE BASIN 310
4H FIELD SIZE AND DISTRIBUTION 311

40 ENVIRONMENTAL CONSTRAINTSCONSTRAINT TO PETROLEUM DEVELOPMENT 41

41 METEOROLOGYAND OCEANOGRAPHY 41

411 METEOROLOGY 41

412 BATHYMETRY 47

413 CIRCULATION

4H TIDESTIDE AND STORM SURGESSURGE 412

415 WAVESWAVE 413
416 SEA ICE 415

42 GEOLOGYAND GEOLOGICHAZARDSHAZARD 421

1H MAJOR DATA SOURCESSOURCE AND

REFERENCE MATERIALSMATERIAL 421



OF

CONTINUED

422 GEOLOGIC SETTING 421

423 GEOLOGICHAZARDSHAZARD 424

43 BIOLOGY 428

50 PETROLEUM TECHNOLOGY ASSESSMENT 51

51 INTRODUCTION 51

52 HOPE BASIN DESIGN AND OPERATIONSOPERATION CONSIDERATIONSCONSIDERATION 52

53 EXPLORATIONPLATFORMSPLATFORM AND OPERATIONSOPERATION 56

531 PLATFORMSPLATFORM SELECTED FOR

REPRESENTATIVEWATER DEPTHSDEPTH 56
532 DESCRIPTION OF SELECTED

EXPLORATION CONCEPTSCONCEPT 57

54 PRODUCTION PLATFORMSPLATFORM FOR HOPE BASIN 512

541 BACKGROUND 512

542 SELECTION OF PLATFORM CONCEPTSCONCEPT 513
543 ARCTIC EARLY PRODUCTION SYSTEMSSYSTEM 515

544 MARGINAL FIELD DEVELOPMENT 516

60 PETROLEUM FACILITIESFACILITIE ONSHORE SITING 61

61 OVERVIEW OF ONSHORE FACILITIESFACILITIE 6I

62 PHYSICAL ENVIRONMENT OF THE REGION 62

63 TYPESTYPE OF ONSHORE FACILITIESFACILITIE REQUIRED 63

631 MARINE SERVICE BASESBASE 64

6311 EXPLORATIONRELATED FACILITIESFACILITIE 64

6312 PRODUCTIONRELATED FACILITIESFACILITIE 66

632 MARINE TERMINAL

633 NATURAL GAS LIQUEFACTION
PLANTSPLANT AND TERMINALSTERMINAL 611

64 ONSHORE FACILITIESFACILITIE SITING
CONSTRAINTSCONSTRAINT AND CRITERIA 6IL

70 HOPE BASIN PETROLEUM STRATEGY AND SCENARIOSSCENARIO 7I

71 STRATEGY CONSIDERATIONSCONSIDERATION 7I

72 POSSIBLE PETROLEUM DEVELOPMENTSCENARIOSSCENARIO 74

80 BIBLIOGRAPHY

II



OF

UH

41 AIR TEMPERATURESTEMPERATURE AT ARCTIC COASTAL STATIONSSTATION 43

42 PRECIPITATION AT ARCTIC COASTAL STATIONSSTATION 44

43 SURFACE WINDSWIND AT ARCTIC COASTAL STATIONSSTATION 46

44 FOG CONDITIONSCONDITION AT ARCTIC COASTAL STATIONSSTATION 48

45 SEASONAL WAVE ACTIVITY FOR HOPE BASIN PLANNING AREA 416

46 EXTRAPOLATEDPRESSURE RIDGE
CHARACTERISTICSCHARACTERISTIC AND FREQUENCY 419

47 GENERALIZED ICE LOADSLOAD FOR REPRESENTATIVE
DRILLING STRUCTURESSTRUCTURE IN DEEPER WATER 420

SUMMARYOF PETROLEUM FACILITY SITING REQUIREMENTSREQUIREMENT 612



OF

UH

1H GENERAL LOCATION MAP 12

21 ARCTIC OFFSHORE OIL GAS PROVINCESPROVINCE 22

31 PRELIMINARY TECTONIC MAP OF HOPE BASIN 33

41 BATHYMETRYIN THE SOUTHEAST CHUKCHI SEA 49

42 SURFACE CURRENTSCURRENT IN THE SOUTHEAST CHUKCHI SEA 411

43 ALASKA ARCTIC SEASSEA EXTENT OF SEA ICE 417

44 DISTRIBUTION OF BOTTOM SEDIMENTSSEDIMENT CHUKCHI SEA 423

51 GULF CANADA BEAUFORT SEA DRILLING BARGE 510

52 MOBIL ARCTIC DRILL BARGE JACKUP CONCEPT 51

61 CRUDE OIL TERMINAL 69

62 ONSHORE FACILITIESFACILITIE AND OFFSHORE

DEVELOPMENT COMPONENTSCOMPONENT 610



BASED ON DATA AVAILABLE TO DATE PETROLEUM RESOURCESRESOURCE IN THE HOPE BASIN

OCS PLANNING AREA HAVE BEEN ASSESSED AS LOW AND MARGINAL FIELDSFIELD APPEAR

LIKELY THE AREA HAS BEEN DELETED FROM THE CURRENT FIVEYEAR OCS LEASING
SCHEDULE HOPE BASIN IS TO THE SOUTH OF THE ADJACENT BARROW ARCH CHUKCHI
SEA PLANNING AREA AND AN EARLIER COMPANION STUDY REPORTED ON THAT AREASAREA

RELATED TECHNOLOGYAND ECONOMICSECONOMIC

HOPE BASIN PETROLEUMDEVELOPMENT WILL BE RESTRICTED PRIMARILY BY THE

EXPECTED LOW RESERVESRESERVE ASSOCIATED SMALL FIELD SIZESSIZE AND TO SOME EXTENT BY
GREATER AVERAGE WATER DEPTHSDEPTH THAN OTHER ARCTIC AREASAREA ENVIRONMENTAL CON

STRAINTSSTRAINT TO HOPE BASIN DEVELOPMENTARE SIMILAR TO THOSE DESCRIBED IN THE

BARROW ARCH REPORT BUT USUALLY EXCEPT FOR SEISMIC EXPOSURE SLIGHTLY LESSLES

SEVERE EG THE SEA ICE CONDITIONSCONDITION ARE REDUCED AND THE OPENWATER SEASON IS

LONGER EXPLORATION COULD LIKELY BE DONE WITH MORE FLOATING RIGSRIG THAN OTHER

ARCTIC AREASAREA

UNLIKE OTHER PLANNING AREASAREA EXAMINED DURING THESE ALASKA OCS SOCIO

ECONOMIC STUDIESSTUDIE PROGRAM ANALYSESANALYSE HOPE BASIN PETROLEUM DEVELOPMENT WILL

PROBABLY BE MORE SIGNIFICANTLY DEPENDENT ON DEVELOPMENTSDEVELOPMENT IN THE ADJACENT
REGION IMPORTANTOUTSIDE FACILITIESFACILITIE INCLUDE POTENTIALLY REUSABLE DRILLING
STRUCTURESSTRUCTURE AND OTHER ARCTIC EQUIPMENT ALREADY AVAILABLE AND PROVEN TO BE

EFFICIENT FOR MARGINAL FIELDSFIELD AND AN OIL TRANSPORTATION INFRASTRUCTURE

ESTABLISHED TO SERVE ADJACENT AREASAREA PRODUCTION
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THE PRINCIPAL PURPOSE OF THISTHI STUDY IS TO IDENTIFY THE PETROLEUM

TECHNOLOGYTHAT MAY BE USED TO DEVELOP OIL AND GAS RESOURCESRESOURCE FOR THE HOPE

BASIN OCS LEASE SALE THISTHI ANALYSISANALYSI FOCUSESFOCUSE ON BOTH THE INDIVIDUAL FIELD

DEVELOPMENTCOMPONENTSCOMPONENT TYPESTYPE OF PLATFORMSPLATFORM PIPELINESPIPELINE ETC AND THE OVERALL

FIELD DEVELOPMENT AND TRANSPORTATION STRATEGIESSTRATEGIE AN EVALUATION OF THE

ENVIRONMENTAL CONSTRAINTSCONSTRAINT OCEANOGRAPHYGEOLOGY ETC DEFINESDEFINE THE MOST

SUITABLE ENGINEERING STRATEGIESSTRATEGIE IN ADDITION THE MANPOWER REQUIRED TO

CONSTRUCT AND OPERATE THE FACILITIESFACILITIE SELECTED FOR ANALYSISANALYSI WAS ESTIMATED

THE EMPHASISEMPHASI IN THISTHI DISCUSSION IS ON ARCTIC PRODUCTION TECHNOLOGIESTECHNOLOGIE

FOR MARGINAL FI THISTHI IS IN RESPONSE TO THE LOW TOTAL HYDROCARBON

RESOURCESRESOURCE ESTIMATE AND THE LIKELY SMALL FIELD SIZESSIZE COUPLED WITH SOMEWHAT

LESSLES HARSH ARCTIC OFFSHORE CONDITIONSCONDITION

UNLIKE OTHER STUDIESSTUDIE IN THISTHI SERIESSERIE AN ECONOMICSECONOMIC ASSESSMENT IS NOT

INCLUDED IN THISTHI REPORT THISTHI WAS REQUESTED BY MINERALSMINERAL MANAGMEMENTSERVICE

BECAUSE THISTHI LEASE AREA WAS TAKEN OFF THE 5YEAR OCS LEASING SCHEDULE

AND AN ECBNOMIC ANALYSISANALYSI AT THISTHI TIME WOULD BE TOO DATED WHEN AND IF THISTHI

SALE IS HELD

12 AND

THISTHI PETROLEUM TECHNOLOGYASSESSMENT IS FOR THE HOPE BASIN OCS PLANNING

AREA ONE OF THREE ARCTIC PLANNING AREASAREA PROPOSED LEASE SALE FOR THE

HOPE BASIN WAS RECENTLY DROPPED FROM THE 5YEAR OCS OIL AND GAS LEASING

SCHEDULE THE HOPE BASIN PLANNING AREA ENCOMPASSESENCOMPASSE THE AREA IN THE SOUTHERN

CHUKCHI SEA SHOWN IN FIGURE WHICH IS BOUNDED ON THE SOUTH BY LINE

WESTWARD FROM CAPE PRINCE OF WALESWALE ABOUT 65 LATITUDE ON THE EAST BY

THE 3MILE LIMIT OF THE STATE OF ALASKA WATERSWATER IT IS BOUNDED ON THE NORTH BY

LINE WESTWARD FROM POINT HOPE ABOUT 68 15N LATITUDE AND TO THE WEST BY

THE RU CONVENTION LINE OF 1867 ABOUT 169 LONGITUDE
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THISTHI REPORT IS THE SECOND OF TWO REPORTSREPORT ASSESSING OIL AND GAS DEVELOP
MENT TECHNOLOGIESTECHNOLOGIE FOR THE TWO CHUKCHI SEA LEASE SALE PLANNING AREASAREA BARROW

ARCH AND HOPE BASIN THE FIRST REPORT WAS TECHNOLOGYASSESSMENT FOR THE

BARROW ARCH FORMERLYCHUKCHI SEA OCS PLANNING AREA AND IT WILL BE HELPFUL
FOR THE READER TO BE FAMILIAR WITH THISTHI COMPANIONDOCUMENT WHILE THISTHI

REPORT DOESDOE NOT INCLUDE TIMESENSITIVE ECONOMIC ANALYSISANALYSI GENERAL AP

PRECIATION FOR HOPE BASIN ECONOMIC CONSIDERATIONSCONSIDERATION MAY BE GAINED BY REVIEWING

THE BARROW ARCH REPORT

THISTHI STUDY IS STRUCTURED TO PROVIDE BUILDING BLOCKSBLOCK OF THE PETROLEUM

FACILITIESFACILITIE EQUIPMENT COSTSCOST AND EMPLOYMENT THAT CAN BE USED BY MINERALSMINERAL

MANAGEMENT SERVICE ALASKA OCS REGION STAFF TO EVALUATE NOMINATED LEASE

TRACTSTRACT SCENARIOSSCENARIO INVOLVING PROBABLE FEASIBLE FIELD DEVELOPMENT STRATEGIESSTRATEGIE

FOR OIL AND GAS TYPESTYPE OF PLATFORMSPLATFORM TRANSPORTATION OPTIONSOPTION ETC ARE

DESCRIBED

PETROLEUM TECHNOLOGY IN CONJUNCTION WITH THE REGULATORYFRAMEWORK AND

ANY STIPULATIONSSTIPULATION WILL INFLUENCE OR DETERMINE THE SCHEDULING OF OFFSHORE AND

ONSHORE ACTIVITIESACTIVITIE THE LOCAL EMPLOYMENTAND INFRASTRUCTURE SUPPORT REQUIRE

NIENTSNIENT AND THE POTENTIAL RISKSRISK INVOLVED IN THE PRODUCTION AND TRANSPORTATION
OF HYDROCARBTNSHYDROCARBTN AND RELATED POTENTIAL FOR ENVIRONMENTAL IMPACTSIMPACT THUSTHU THISTHI

PETROLEUM TECHNOLOGY ASSESSMENT PROVIDESPROVIDE KEY PART OF THE NECESSARY FRAME

WORK TO ASSESSASSES THE ENVIRONMENTAL AND SOCIOECONOMIC IMPACTSIMPACT OF PETROLEUM

DEVELOPMENTIN THE HOPE BASIN PLANNING AREA

THISTHI REPORT PROVIDESPROVIDE EARLY INFORMATION FOR THE MINERALSMINERAL MANAGEMENT

SERVICE TO INITIATE PLANNING FOR LEASE SALE AS SUCH THISTHI IS PART OF

THE REGULATORY PROCESSPROCES FOR OCS DEVELOPMENT BUT SPECIFIC STIPULATIONSSTIPULATION

REGARDING THISTHI POSSIBLE LEASE SALE ARE NOT KNOWN AT THISTHI TIME

IT SHOULD BE EMPHASIZED THAT THISTHI REPORT IS SPECIFICALLY DESIGNED TO

PROVIDE PETROLEUM DEVELOPMENT DATA FOR THE ALASKA OCS SOCIOECONOMIC STUDIESSTUDIE

PROGRAM THISTHI STUDY ALONG WITH OTHER STUDIESSTUDIE CONDUCTED BY OR FOR THE

MINERALSMINERAL MANAGEMENT SERVICE INCLUDING ENVIRONMENTAL IMPACT STATEMENTSSTATEMENT IS

REQUIRED TO USE US GEOLOGICAL SURVEY ESTIMATESESTIMATE OF RECOVERABLE OIL AND GAS
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HOWEVER AT THE TIME THISTHI REPORT WAS PREPARED NO US GEOLOGICAL SURVEY
RESOURCESRESOURCE REPORT WAS AVAILABLE SPECIFICALLY FOR THE HOPE BASIN PLANNING
AREA THEREFORE ESTIMATESESTIMATE OF RECOVERABLE OIL AND GAS WERE OBTAINED FROM

THE RECENT NATIONAL PETROLEUM COUNCILSCOUNCIL REPORT ON US ARCTIC OIL AND GAS

1981 AND AN INDEPENDENT EVALUATION OF THE AREASAREA PETROLEUM GEOLOGY
CHAPTER 30 THE ASSUMPTIONSASSUMPTION USED IN THE ANALYSISANALYSI MAY THEREFORE BE

SUBJECT TO REVISION AS NEW RESOURCESRESOURCE DATA BECOME AVAILABLE

THE PRINCIPAL COMPONENTSCOMPONENT OF THISTHI STUDY ARE

REVIEW OF THE PETROLEUM GEOLOGYOF THE BARROW ARCH PLANNING AREA

TO FORMULATE RESERVOIR AND PRODUCTION ASSUMPTIONSASSUMPTION CHAPTER 30

AN EVALUATION OF THE ENVIRONMENTAL CONSTRAINTSCONSTRAINT OCEANOGRAPHYAND

GEOLOGY THAT WILL INFLUENCE OR DETERMINE ENGINEERING FIELD

DEVELOPMENT AND TRANSPORTATION STRATEGIESSTRATEGIE CHAPTER40

REVIEW OF STATEOFTHEART AND CONCEPTUALTECHNOLOGYFOR EXPLOR

ATION PRODUCTION AND TRANSPORTATIONOF OIL AND GAS FROM ARCTIC

REGIONSREGION CHAPTER50

DESCRIPTION OF VARIOUSVARIOU FIELD DEVELOPMENTCOMPONENTSCOMPONENT STRATE

GIESGIE AND RELATED TECHNICAL PROBLEMSPROBLEM CHAPTER 50

DISCUSSION OF FACILITIESFACILITIE SITING TO IDENTIFY SUITABLE SHORE SITESSITE

FOR PETROLEUM FACILITIESFACILITIE SUCH AS CRUDE OIL TERMINALSTERMINAL AND SUPPORT
BASESBASE CHAPTER60

DISCUSSION OF PETROLEUM DEVELOPMENT STRATEGY CONSIDERATIONSCONSIDERATION
RESULTING IN IDENTIFICATION OF SPECIFIC ALTERNATIVE SCENARIOSSCENARIO FOR

HOPE BASIN DEVELOPMENT CHAPTER 70

ESTIMATESESTIMATE OF THE MANPOWER REQUIREMENTSREQUIREMENT TO EXPLORE DEVELOP AND

PRODUCE HOPE BASIN PETROLEUM RESOURCESRESOURCE IN THE CONTEXT OF

14



PROJECTED TECHNOLOGYAND ENVIRONMENTAL AND LOGISTICAL CONSTRAINTSCONSTRAINT

THISTHI INCLUDESINCLUDE CLASSIFICATION OF MANPOWER REQUIREMENTSREQUIREMENT BY INDIVIDUAL

TASKSTASK AND FACILITIESFACILITIE APPENDIX

APPENDIX GIVESGIVE ESTIMATESESTIMATE OF PETROLEUM DEVELOPMENTCOSTSCOST UPON

WHICH AN ECONOMIC ANALYSISANALYSI MAY BE BASED

THE STUDYMETHODOLOGYIS BASICALLY THE SAME AS THAT EMPLOYEDBY DAMESDAME

MOORE IN PREPARING PREVIOUSPREVIOU PETROLEUM TECHNOLOGYASSESSMENTSASSESSMENT FOR OTHER ALASKA

OCS LEASE SALE PLANNING AREASAREA WITH THE EXCEPTION OF TIMESENSITIVE ECONOMIC

ANALYSESANALYSE HOWEVER THISTHI STUDYSSTUDY ANALYTICAL APPROACHWAS STRUCTURED TO ACCOM

MODATE BOTH CHUKCHI SEA STUDY AREASAREA WHILE APPROPRIATE SECTIONSSECTION OF PREVIOUSPREVIOU

STUDIESSTUDIE IN THISTHI SERIESSERIE ARE INCORPORATEDBY REFERENCE THE BASIC DATA SET FOR

THISTHI ANALYSISANALYSI IS UNIQUE TO THE CHUKCHI SEA AND WAS SPECIFICALLY ASSEMBLED FOR

THISTHI REPORT CONTRASTSCONTRAST BETWEEN THISTHI AREA AND OTHER ALASKA OCS LEASE SALE

AREASAREA HAVE BEEN IDENTIFIED WHERE APPROPRIATE

13 GAPSGAP AND

RESULTSRESULT OF THISTHI STUDY ARE PRELIMINARY AND SHOULD BE REVIEWED IN THE

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

THISTHI STUDY IS BASED UPON AVAILABLE PUBLIC DATA SUCH AS THE GEOPHYSICAL
RECORDSRECORD OF THE US GEOLOGICAL SURVEY USGSUSG AND THE RESULTSRESULT OF THE OCEANO

GRAPHIC SURVEYSSURVEY CONDUCTED BY THE NATIONAL OCEANIC AND ATMOSPHERIC

ADMINISTRATION NOAA AND OTHER AGENCIESAGENCIE NO PROPRIETARYDATA WERE AVAILABLE

TO THISTHI STUDY ALTHOUGHBOTH AGENCY AND INDUSTRY REVIEWSREVIEW OF IMPORTANTTECH

NICAL AND GEOLOGIC ASSUMPTIONSASSUMPTION WERE MADE

THE PRINCIPAL DATA GAPSGAP INCLUDE

OCEANOGRAPHY DATA ON THE SEASONAL EXTENT AND ANNUAL VARIATION

OF LANDFAST ICE AND MULTIYEAR PACK ICE COVERAGE FOR THE CHUKCHI

SEA ARE STILL LIMITED EVEN MORE LIMITED ARE DATA ON DYNAMIC ICE

MOVEMENT AND FORCESFORCE GENERATED CRITICAL DATA FOR PLATFORM DESIGN
AND OVERALL PRODUCTIONFEASIBILITY

15



PETROLEUM GEOLOGY GEOPHYSICALDATA FOR THE GEOLOGICALLYCOMPLEX

HOPE BASIN PLANNING AREA ARE EXTREMELYLIMITED SEISMIC DATA IS

RECONNAISSANCE LEVEL ONLY

FACILITY COST THE PETROLEUM FACILITY COST ESTIMATESESTIMATE FOR

PLATFORMSPLATFORM PIPELINESPIPELINE TERMINALSTERMINAL ETC ARE TENTATIVE NO PETROLEUM

EXPLORATION AND PRODUCTION HAS YET TAKEN PLACE WITH THE SAME

CONDITIONSCONDITION THAT MAY PROVIDE DIRECT OPERATIONAL AND COST EXPERIENCE

16
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THE HOPE BASIN PETROLEUM TECHNOLOGY ASSESSMENT IS THE SECOND OF TWO

REPORTSREPORT DESCRIBING CHUKCHI SEA OCS AREASAREA THE EARLIER BARROW ARCH PLANNING

AREA STUDY DESCRIBED THE NORTHERN PORTION OF THE CHUKCHI SEA THE PRESENT

REPORT FOCUSESFOCUSE ON THE GEOLOGICAL HOPE BASIN SEDIMENTARY DEPOSITSDEPOSIT IN THE

SOUTHERN CHUKCHI SEA THERE ARE SIMILARITIESSIMILARITIE BETWEEN THE TWO AREASAREA OF THE

CHUKCHI SEA BUT NOT IN THEIR PETROLEUM GEOLOGY AND THISTHI STUDY INCORPORATESINCORPORATE

AND REFERENCESREFERENCE MATERIAL OF THE EARLIER BARROW ARCH STUDY THISTHI SUMMARY

FOCUSESFOCUSE ON INFORMATION THAT IS UNIQUE TO THE HOPE BASIN PLANNING AREA THE

READER IS ENCOURAGED TO ALSO REVIEW THE BARROW ARCH REPORT FOR MORE DETAILED

CONTEXT AND ADDITIONAL PERSPECTIVE REGARDING THE HOPE BASIN OCS PLANNING

AREA

THE RELATIONSHIP OF THE HOPE BASIN PROVINCE TO BARROW ARCH AND OTHER

PETROLEUM PROVINCESPROVINCE IN ARCTIC ALASKA IS SHOWN ON FIGURE THE LACK OF

INFORMATION ABOUT THE HOPE BASIN MAKESMAKE COMPARISON TO OTHER BASINSBASIN DIFFICULT

THE HOPE BASIN DOESDOE NOT HAVE SIGNIFICANT SIMILARITIESSIMILARITIE TO THE NORTH SLOPE

PROVINCE FULL DESCRIPTION OF THE PETROLEUM GEOLOGYOF THE HOPE BASIN

SUFFERSSUFFER FROM LACK OF DATA LIMITED SEISMIC WORK HAS BEEN PUBLISHED AND NO

COST WELLSWELL HAVE BEEN DRILLED THE STUDIESSTUDIE THAT HAVE BEEN CONDUCTED INDICATE

THICK SECTIONSSECTION OF SEDIMENT OVER ACOUSTIC BASEMENT THE BASIN PROBABLY

DEVELOPED IN TWO STAGESSTAGE LATETERTIARY SUBBASIN LESSLES THAN HUNDRED KILO

METERSMETER WIDE RESULTING FROM EXTENSIONAL TECTONISM THISTHI LIESLIE WITHIN BROADER

MIDTERTIARY OR EARLYTERTIARY BASIN THAT IS MORE THAN TWO HUNDRED KILOMETERSKILOMETER

WIDE THE BASIN CROSSESCROSSE OVER THE USRUSSIA TREATY LINE HOWEVER THE AREASAREA

OF GREATEST POTENTIAL LIE WITHIN THE US PORTION OF THE BASIN

THERE ARE NO FORMATIONSFORMATION IN THE HOPE BASIN THAT ARE KNOWN TO CONTAIN OIL

OR GAS RESERVOIR ROCKSROCK RESERVOIR QUALITIESQUALITIE OF THE BASIN CAN ONLY BE

GENERALIZED FROM GEOPHYSICAL CHARACTERISTICSCHARACTERISTIC AND REGIONAL STRATIGRAPHIC

RELATIONSHIPSRELATIONSHIP EXTENSIVE FAULTING IS PRESENT AND SEISMIC DATA INDICATESINDICATE THAT

TRAPPRODUCING FAULTSFAULT COULD BE EXPECTED ABOUT EVERY 20 KILOMETERSKILOMETER 12

MILESMILE THISTHI IMPLIESIMPLIE TENDENCY TO SMALLER FIELD SIZESSIZE
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AN USGSUSG RESOURCESRESOURCE REPORTIS NOT AVAILABLE FOR HOPE BASIN AT THISTHI TIME

AND THE LIMITED INFORMATION REGARDING THE HOPE BASIN MAKESMAKE THE STUDYSSTUDY

ASSESSMENTSASSESSMENT OF RECOVERABLE RESERVESRESERVE AND OTHER PRODUCTION PARAMETERSPARAMETER VERY

SPECULATIVE INITIAL PRODUCTION IS ESTIMATED AT 1000 BARRELSBARREL PER DAY PER

WELL WELL DEPTHSDEPTH WILL RANGE 1000 TO 3000 METERSMETER 3000 TO 10000 FEET

WITH AN AVERAGE RESERVOIR DEPTH OF APPROXIMATELY1200 METERSMETER 4000 FEET

RECOVERABLE RESERVESRESERVE OF FORTY THOUSAND BARRELSBARREL PER ACRE OF PRIMARY RECOVERY

WITH TWENTY THOUSAND BARRELSBARREL FROM SECONDARY RECOVERY ARE ASSUMED ASSUMING

FIFTY PERCENT FILLUP AN UPSCALE FIELD SIZE OF 50 TO 100 MILLION BARRELSBARREL IS

PROJECTED

ENVIRONMENTAL CONSTRAINTSCONSTRAINT

IN GENERAL THE ENVIRONMENT CONTRAINTSCONTRAINT OF THE HOPE BASIN ARE SIMILAR TO

THOSE PRESENTED IN THE BARROW ARCH STUDY SEA ICE WILL BE PREDOMINATE

DESIGN CONSTRAINT THE HOPE BASIN PLANNING AREA AFFORDSAFFORD LONGERPROBABLE

OPENWATER SEASON APPROXIMATELY85 DAYSDAY BENEFITING FLOATING EQUIPMENTUSE

FOR DRILLING AND CONSTRUCTION OVERALL ICE DESIGN FACTORSFACTOR WILL HE SOMEWHAT

LESSLES THAN THOSE FOR EQUIVALENT BARROW ARCH STRUCTURESSTRUCTURE

DURING THE OPENWATER SEASON STORMSSTORM AND WAVESWAVE WILL BE THE DOMINANT

ENVIRONMENTAL CONSTRAINT OTHER HAZARDSHAZARD INCLUDE LOCAL COASTAL EROSION RATESRATE

GREATER THAN ONE METER PER YEAR AND PERMAFROST CONDITIONSCONDITION THE GEOLOGIC

STRUCTURAL HISTORY OF THE BASIN SUGGESTSSUGGEST SHALLOW GAS MAY BE DRILLING

HAZARD THERE IS SOME LOW SEISMIC ACTIVITY IN THE REGION

ON THE AVERAGE WATER DEPTHSDEPTH IN HOPE BASIN PLANNING AREA ARE DEEPER THAN

BARROW ARCH THE SHALLOWEST ZONE ALONGTHE STATE BOUNDARY IS ON THE ORDER

OF 30 METERSMETER 100 FEET WHICH COVERSCOVER ONLY THIN AST STRIP OF

SEAFLOOR THE MAJORITY OF THE AREA OF INTEREST FOR PETROLEUM CAN BE CHARAC

TERIZED BY DEPTH OF ABOUT 37 METERSMETER 120 FEET AND THERE ARE SOME

POTENTIAL OIL BASINSBASIN IN DEEPER WATERSWATER AVERAGING 50 METERSMETER 165 FEET THE

GENERALLYGREATER WATER DEPTHSDEPTH OF THE HOPE BASIN AREA INCREASE THE COST OF

PLATFORMSPLATFORM ESPECIALLY GRAVEL ISLANDSISLAND BUT ALSO PROVIDE BETTER CLEARANCE FOR

FLOATING DRILLING RIGSRIG TO OPERATE DUE TO GREATER LSQTRQING FLEX

IBILITY WHILE THESE DEPTHSDEPTH ARE DEEPWATER IN THE PERSECTIVE OF PRESENT

23



ARCTIC PETROLEUM PRODUCTION TECHNOLOGIESTECHNOLOGIE THE SOMEWHAT REDUCED ICE CON

STRAINTSSTRAINT AND PROMISING FUTURE ACHIEVEMENTSACHIEVEMENT OF ARCTIC OFFSHORE TECHNOLOGY

SHOULD COMBINE TO MAKE HOPE BASIN PRODUCTION FEASIBLE BY THE TIME IT MIGHT BE

LEASED

THE REMOTENESSREMOTENES AND LACK OF INFRASTRUCTURE IN THE AREA WILL PLACE ADDED

DEMANDSDEMAND ON PETROLEUMOPERATIONSOPERATION AND PROJECTSPROJECT PIPELINE DISTANCESDISTANCE NORTHWARD

TO LISBURNE PENINSULA LANDFALL THE MOST LIKELY DIRECTION ARE GENERALLY

SHORTER THAT BARROW ARCH DISTANCESDISTANCE THE LOWER LATITUDE OF THISTHI ARCTIC AREA

MAKESMAKE IT THE EASIEST TO SUPPORT USING FLOATING EQUIPMENT SUCH AS DRILLING

RIGSRIG AND DREDGESDREDGE

TECHNOLOGYASSESSMENT AND DEVELOPMENT

EXPLORATION IN HOPE BASIN IS MOST LIKELY TO BE DONE PREDOMINATELY FROM

FLOATING DRILLING PLATFORMSPLATFORM THISTHI IS IN CONTRAST TO OTHER ARCTIC AREASAREA

AND IS THE RESULT OF SEVERAL CHARACTERISTICSCHARACTERISTIC DEEPER WATER SMALLER AND

SHALLOWER TARGETSTARGET AND LONGEROPENWATER SEASON

OFFSHORE PRODUCTIONSYSTEMSSYSTEM WILL TEND TOWARDSTOWARD ICERESISTANCE DRILLING

PLATFORM STRUCTURESSTRUCTURE THAT ARE BOTTOMFOUNDED ON NATURAL SEAFLOOR OR DREDGE

ANDFILL BERMSBERM MONOCONETYPESTRUCTURESSTRUCTURE SHOULD PROVE ATTRACTIVE THE WATER

DEPTHSDEPTH ARE TOO DEEP TO FAVOR GRAVEL ISLANDSISLAND WITHOUT CAISSON STRUCTURESSTRUCTURE TO

RETAIN THE UPPER PORTION THROUGHTHE WAVE AND ICE ZONE

AN IMPORTANT ASPECT HOPE BASIN PETROLEUMDEVELOPMENT IS ITS TIMING

RELATIVE TO OTHER OCS LEASE SALE AREASAREA IN THE ARCTIC THE HOPE BASIN PLAN

FLING AREA MAY BENEFIT FROM THE FUTURE AVAILABILITY OF REUSABLE PRODUCTION

PLATFORMSPLATFORM AND RELATED SUPPORT CONSTRUCTION AND TRANSPORTATION EQUIPMENT

FROM ADJACENT AREASAREA THISTHI MAY PROVE ESSENTIAL TO THE ECONOMIC VIABILITY OF

HOPE BASIN

SIMILARILY OIL TRANSPORTATIONSCENARIOSSCENARIO FOR PRODUCTION OF HOPE BASINSBASIN

MARGINAL FIELDSFIELD WILL LIKELY DEPEND UPON THE EXISTENCE OF INFRASTRUCTURE

24



ALREADY IN PLACE IN AN ADJ REGION OUTSIDE COMPONENTSCOMPONENTNEEDED TO FACIL

ITATE HOPE BASIN OIL MOVEMENT ARE THOSE FACILITIESFACILITIE THAT SUPPORT THE FINAL

TRANSPORT TO MARKET EG ICEBREAKING SHUTTLE TANKERSTANKER TRANSSHIPMENT

TERMINAL OR OVERLAND PIPELINE TO TAPSTAP THEREFORE THE TRANSPORTATION COM

PONENTSPONENT CONSTRUCTED IN HOPE BASIN WILL BE MAINLY PIPELINESPIPELINE TO COLLECT AND

CONSOLIDATE PRODUCTION TO LOCATION AND SYSTEM TYPE OVERLAND PIPELINE OR

TANKER TERMINAL THAT IS IN FACT DETERMINED BY NEIGHBORING PRODUCTION AREASAREA

EG BARROW ARCH NPRA NORTON SOUND AND THE CHARACTERISTICSCHARACTERISTIC OF THAT

EXISTING TRANSPORTATION SYSTEM

OF PETROLEUM

THE ECONOMICSECONOMIC OF HOPE BASIN PETROLEUM DEVELOPMENT AND ITS TECHNOLOGIESTECHNOLOGIE

WERE NOT INCLUDED IN THISTHI STUDY BECAUSE THISTHI PLANNING AREA HAS BEEN REMOVED

FROM THE CURRENT OCS 5YEAR LEASING SCHEDULE HOWEVER COST ESTIMATESESTIMATE FOR

TECHNOLOGICAL COMPONENTSCOMPONENT ARE INCLUDED IN THISTHI REPORT APPENDIX AND THE

READERSREADER REFERENCE TO THE COMPANION BARROW ARCH REPORTSREPORT ECONOMIC ANALYSISANALYSI

WILL PROVIDE BASISBASI FOR JUDGING THE IMPORTANT ECONOMIC ASPECTSASPECT OF HOPE

BASIN DEVELOPMENT

THE FOLLOWING GENERAL COMMENTSCOMMENT PROVIDE PERSPECTIVE ON ECONOMIC

CHARACTERISTICSCHARACTERISTIC OF HOPE BASIN THAT AT THISTHI TIME ARE EXPECTED TO DOMINATE

FUTURE ECONOMIC ANALYSISANALYSI

THE LOW RESOURCESRESOURCE FORECASTED FOR THE BASIN AND THE SMALL FIELD

SIZESSIZE AND SHALLOW RESERVOIRSRESERVOIR ESTIMATED IMPLY THAT MAJOR NEW

DEVELOPMENT WILL NOT BE SUPPORTED BY HOPE BASIN AND THAT WHATEVER

DEVELOPMENT MIGHT OCCUR WOULD TEND TOWARDSTOWARD SMALLER PRODUCTION

PLATFORMSPLATFORM

THE ABOVE POINT IMPLIESIMPLIE POTENTIAL FOR HIGHER COSTSCOST PER BARREL

MORE PRODUCTION UNITSUNIT PER BARREL ARE NEEDED COMPARED TO THE

LARGE SIZESSIZE AND HIGH PRODUCTIONSPRODUCTION OF THE BARROW ARCH PLAT

FORMSFORM
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HOPE BASIN SHOWSSHOW POTENTIAL TO BE MORE OF GASPRODUCING THAN

OILPRODUCING PROVINCE AND RECENT EVALUATIONSEVALUATION OF MARKETABILITY OF

ALASKA GAS SUGGEST VERY LITTLE ECONOMIC INCENTIVE TO DEVELOPGAS

FOR THE NEAR FUTURE

THE POSTPONEMENT OF THE HOPE BASIN OCS LEASE SALE OFFERSOFFER PO

TENTIAL FOR REUTILIZATION OF DRILLING AND PRODUCTION STRUC

TURESTURE ORIGINALLY BUILT AND INSTALLED FOR OTHER ARCTIC AREASAREA

THE AREASAREA TENDENCY TOWARDSTOWARD SMALLER FIELDSFIELD WITH SHALLOW RE

SERVOIRSSERVOIR MIGHT EVEN MAKE CONVERSION OF ARCTIC EXPLORATION DRILLING
STRUCTURESSTRUCTURE INTO SMALL PRODUCTION PLATFORMSPLATFORM FEASIBLE OPTION

THE SMALL SCALE OF PETROLEUM RESOURCESRESOURCE IMPLIESIMPLIE THAT SHARED FACIL

ITIESITIE OUTSIDE THE HOPE BASIN OCS PLANNING AREA WILL PROBABLYBE

CRITICAL TO THE AREASAREA ECONOMIC FEASIBILITY
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30 GEOLOGY RESERVOIR AND PRODUCTION

31

PUBLISHED GEOLOGYOF THE HOPE BASIN IS KNOWN MAINLY FROM SINGLE CHANNEL

SEISMIC DATA INTERPRETEDBY THE USGSUSG AND PUBLISHED IN SEVERAL RECONNAISSANCE

TYPE REPORTSREPORT CURRENT PROJECT OF THE USGSUSG IS TO PROCESSPROCES AND INTERPRET
MULTICHANNEL SEISMIC REFLECTION DATA FOR MORE DETAILED DETERMINATION OF

THE GEOLOGIC FRAMEWORK AND PETROLEUMPOTENTIAL THE MULTICHANNEL DATA

INDICATE CONSIDERABLY THICKER SECTIONSSECTION OF SEDIMENTSSEDIMENT OVER THE ACOUSTIC BASE

MENT AND MORE FAULTING THAN PREVIOUSLYTHOUGHTTO EXIST REED 1982

THERE HAVE BEEN NO CONTINENTAL OFFSHORE STRATIGRAPHIC TEST COST WELLSWELL

DRILLED IN THE HOPE BASIN AND THE SEDIMENTARY SECTION IN THE TWO ONSHORE OIL

AND GAS EXPLORATORYWELLSWELL DRILLED ON EITHER SIDE OF KOTZEBUE SOUND BY SOCAL

ARE THOUGHT NOT TO REPRESENT SEDIMENTSSEDIMENT THAT ARE KNOWN FROM GEOPHYSICAL

INTERPRETATION IN THE OFFSHORE BASIN PERSONAL COMMUNICATION STEVEN MAY

USGSUSG MENLO PARK CA

WATER BOTTOMSBOTTOM LYING WITHIN MILESMILE OF THE ALASKA COASTLINE ARE OWNED BY
THE STATE OF ALASKA APPROXIMATELY KILOMETERSKILOMETER 155 MILESMILE OF ALASKA

COASTLINE ADJOIN THE NORTHEAST LIMB OF THE HOPE BASIN BETWEEN POINT HOPE AND

CAPE KRUSENSTERN

PART OF THE HOPE BASIN LIESLIE WEST OF THE USRUSSIA TREATY LINE BUT ON

THE BASISBASI OF THE RECONNAISSANCE SEISMIC INFORMATION NOW AVAILABLE IT APPEARSAPPEAR

THAT THE MOST INTERESTING PORTION OF THE BASIN IS WELL WITHIN THE US

BOUNDARY

THE HYDROCARBONPOTENTIAL OF THISTHI BASIN IS OF INTEREST BECAUSE IT

CONTAINSCONTAIN THICK SEQUENCE OF TERTIARY AND PERHAPSPERHAP CRETACEOUSCRETACEOU SEDIMENTARYROCKSROCK

AND NUMEROUSNUMEROU STRUCTURESSTRUCTURE MANY OF WHICH APPEAR TO HAVE HAD EPISODESEPISODE OF ACTIVE

GROWTHSHORTLYAFTER PERIODSPERIOD OF DEPOSITION EARLY IN THE HISTORY OF THE BASIN
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SECTION 32 REVIEWSREVIEW THE PETROLEUM GEOLOGYOF THE HOPE BASIN TO PROVIDE

THE GEOLOGIC SPECIFICATIONSSPECIFICATION FOR THE RESERVOIR AND PRODUCTION PARAMETERSPARAMETER AND

ASSUMPTIONSASSUMPTION THE ASSUMPTIONSASSUMPTION ARE PRESENTEDIN SECTION 33 THE READER WILL

ALSO FIND RELATED GEOLOGICAL BACKGROUNDINFORMATION IN SECTIONSSECTION 422 AND

423

32 OF HOPE BASIN PETROLEUM

321

THE GEOLOGICAL STRUCTURE OF HOPE BASIN FIGURE IS THOUGHT TO BE

MUCH LESSLES COMPLICATEDTHAN THE BARROW ARCH PLANNING AREA ADJOINING IT ON THE

NORTH MOST OF THE FAULTSFAULT ANTICLINESANTICLINE AND SYNCLINESSYNCLINE ARE ORIENTED IN

SUBPARALLEL FASHION AND IN GENERAL WAY RADIATE INTO THE SOUTHERN CHUKCHI

SEA FROM CAPE KRUSENSTERN ON THE NORTH THE SEDIMENTSSEDIMENT LAP ON THE HERALD

ARCH WHICH FORMSFORM THE NORTHERN GEOLOGIC BOUNDARY OF HOPE BASIN AND ON THE

SOUTH THEY OVERRUN THE KOTZEBUE ARCH AND THIN OUT ON THE NORTH COAST OF THE

SEWARD PENINSULA THE YOUNG BASINFILL SEDIMENTSSEDIMENT LAP ON THE KOTZEBUE ARCH

PROMINENT EASTWEST FEATURE THAT APPEARSAPPEAR TO CONNECT TOPOGRAPHICALLYWITH THE

SOUTHERN BROOKSBROOK RANGE THROUGH THE IGICHUK HILLSHILL AT CAPE KRUSENSTERN THISTHI

CONNECTION IS CLEARLY SEEN IN GRAVITY DATA AS POSITIV ANOMALY ALONG THE

KOTZEBUE ARCH AND EXTENDSEXTEND INLAND TO ABOUT 160 LONGITUDE EITTREIM 1977

DISTANCE ABOUT 200 KILOMETERSKILOMETER 124 MILESMILE

THE SEDIMENTSSEDIMENT OF THE HOPE BASIN HAVE NOT BEEN DATED AND THEIR CORRELATION

WITH THE BEDDED ROCKSROCK ADJACENT LAND AREASAREA IS CONJECTURAL HOWEVER THE

ROCKSROCK FILLING THE HOPE BASIN ARE PROBABLYLATE CRETACEOUSCRETACEOU OR TERTIARY IN AGE

AND THE SEQUENCE WAS DEPOSITED IN LOCAL INTRACONTINENTAL BASINSBASIN SOUTH OF THE

BROOKSBROOK RANGE THESE ROCKSROCK ARE TECTONICALLY DISTINCT FROM THE BROOKIAN

SEQUENCE OF TERTIARY AGE LYING NORTH OF THE BROOKSBROOK RANGE

THE VERY DENSE ROCKSROCK REPRESENTINGTHE CORE OF THE BROOKSBROOK RANGEMOUNTAINSMOUNTAIN

PROBABLY UNDERLIE THE YOUNGER BASIN FILL AND EXTEND ACROSSACROS THE BERING STRAIT

TO THE CHUKOTSK PENINSULA OF SIBERIA
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SERIESSERIE OF BASEMENT RIDGESRIDGE AND FAULTSFAULT SUBDIVIDESSUBDIVIDE THE HOPE BASIN INTO

NUMBER OF EASTWEST TROUGHSTROUGH IN WHICH SEDIMENT THICKNESSESTHICKNESSE LOCALLY MAY EXCEED

KILOMETERSKILOMETER 16000 FEET THE LONGEST OF THE BASEMENT RIDGESRIDGE IS THE

KOTZEBUE ARCH STRUCTURAL HIGH THAT TRENDSTREND WESTERLYACROSSACROS THE SOUTHERN

PART OF THE BASIN

THE KOTZEBUE ARCH PROBABLY FORMSFORM THE HOPE BASINSBASIN SOUTHERN BOUNDARY OF

AREASAREA WITH SEDIMENT THICKNESSESTHICKNESSE OF INTEREST TO HYDROCARBONEXPLORATION

INTERPRETATION OF MULTICHANNEL SEISMIC DATA SUGGESTSSUGGEST THAT THE KOTZEBUE ARCH

IS MORE SUBTLE FEATURE THAN THE EARLIER SINGLE CHANNEL DATA INDICATED

DURING THE LATE TERTIARY PERIOD DEEP EASTWEST ELONGATE SUBBASIN

DEVELOPED IN EASTERN CENTRAL HOPE BASIN NORTH OF KOTZEBUE ARCH THE AXISAXI OF

THE SUBBASIN IS DEFINED BY THICKENING OF THE SEDIMENTARYSECTION ABOVE

KEY REGIONAL SEISMIC REFLECTOR BELIEVED TO APPROXIMATE THE LATE CRETACEOUSCRETACEOU

EARLY TERTIARY BOUNDARY SUBSIDENCE OF THE SUBBASIN WAS ACCOMMODATED BY

NUMEROUSNUMEROU FAULTSFAULT AND THE KOTZEBUE ARCH ITSELF WAS CONCURRENTLY UPLIFTED

SEVERAL HUNDRED METERSMETER BETWEEN POINT HOPE AND CAPE KRUSENSTERN THE LATE

TERTIARY SUBBASIN IS BOUNDED BY NORMAL FAULTSFAULT PARALLEL TO THE COAST THAT

ALSO FORM THE WESTERN BOUNDARY OF THE DELONG MOUNTAINSMOUNTAIN AND THE WESTERN

BROOKSBROOK RANGE THE NORTHERN BOUNDARY OF THE SUBBASIN IS SERIESSERIE OF MONO

DINESDINE AND NORMAL FAULTSFAULT THAT BRING OLDER ROCKSROCK TO THE SURFACE ON THE HERALD

ARCH LE THE SUBBASIN GRADUALLYDIMINISHESDIMINISHE IN DEPTH AND NEAR 171W

LONGITUDE ON THE SOVIET SIDE OF THE USRUSSIA TREATY LINE ITS RIDGE AND

TROUGH STRUCTURESSTRUCTURE END

AN EPISODE OF VOLCANIC AND TECTONIC ACTIVITY STRONGLY AFFECTED THE

SEWARD PENINSULA AND LOWER KOBUK VALLEY PLIOPLEISTOCENE BASALTSBASALT FLOODED

LARGE AREA SOUTH OF KOTZEBUE SOUND AND TECTONIC WARPING AND FAULTING OFFSET

MIOCENE GRAVELSGRAVEL AND PLEISTOCENE GLACIAL DEPOSITSDEPOSIT THESE DISPLACEMENTSDISPLACEMENT WERE

ACCOMPANIEDBY THE FORMATION OF SIZABLE NONMARINE SEDIMENTARYBASINSBASIN AND BY

BLOCK FAULTING IN AND ADJACENT TO THE KIGLUAIK AND BENDELEBEN OF THE

SEWARD PENINSULA AND THE WARING MOUNTAINSMOUNTAIN OF THE LOWER KOBUK VALLEY THISTHI

TECTONISM MAY ALSO HAVE BEEN RESPONSIBLE FOR THE LATE TERTIARY SUBSIDENCE

ARCHING AND FAULTING IN HOPE BASIN
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IN SUMMARY HOPE BASIN DEVELOPED IN TWO STEPSSTEP LATE TERTIARY SUBBASIN

LESSLES THAN 100 KILOMETERSKILOMETER 60 MILESMILE WIDE RESULTING FROM EXTENSIONAL TECTONISM

FORMED WITHIN BROADER MIDTERTIARY OR EARLY TERTIARY BASIN MORE THAN 200

KILOMETERSKILOMETER 120 MILESMILE WIDE THAT WAS PRODUCED BY LATE CRETACEOUSEARLY

TERTIARY SUBSIDENCE
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REGIONAL ONSHORE STRATIGRAPHY SUGGESTSSUGGEST THAT BOTH THE SUBBASIN AND

THE GREATER HOPE BASIN CONSIST AT LEAST PARTLY AND PERHAPSPERHAP LARGELY OF

NONMARINE ROCKSROCK HOWEVER FEW MARGINAL OUTCROPSOUTCROP OF LATE TERTIARY MARINE

STRATA AND THE PERIODIC MIGRATION OF LATE TERTIARY MARINE FAUNA ACROSSACROS BERING

STRAIT INDICATE THAT SOME MARINE BEDSBED MUST OCCUR IN THE SUBBASIN WHICH

SUBSIDED RAPIDLY IN BOTH THE OLDER AND YOUNGER BASINSBASIN MARINE ROCKSROCK MAY

REPLACE NONMARINE ROCKSROCK AWAY FROM SHORE

IT MUST BE EMPHASIZED THAT THE DEEP BASIN STRATIGRAPHY IS ACTUALLY

UNKNOWN AS NO WELLSWELL HAVE BEEN DRILLED IN THE BASIN CORRELATION TO SURFACE

GEOLOGY IN THE SELEWIK AREA TO THE SOUTHEAST AND TO THE SEWARD PENINSULA IN

THE SOUTH ARE CONJECTURAL BECAUSE MULTICHANNEL SEISMIC PROFILING INDICATESINDICATE

THAT THESE ONSHORE ROCK UNITSUNIT WEDGEOUT NEAR THE PERIMETER OF THE HOPE BASIN

THISTHI MEANSMEAN THAT THE ONSHORE WELLSWELL DRILLED AT CAPE ESPENBERGAND NIMIUK POINT

BY SOCAL IN 1977 MAY NOT BE RELEVANT TO THE CENTRAL HOPE BASIN STRATIGRAPHY

BECAUSE THE SEDIMENTARY SECTION THESE WELLSWELL PENETRATE APPEARSAPPEAR NOT TO EXIST IN

THE HOPE BASIN EXCEPT IN THE SHALLOW SOUTHERN MARGINSMARGIN FIGURE 31 THISTHI

CONCLUSION IS DRAWN BECAUSE PROMINENTREFLECTIVE SEISMIC HORIZON SEEN AT

DEPTH IN THE SUBSURFACE SEISMIC INTERPRETATIONSINTERPRETATION IN THE AREA OF THE ONSHORE

EXPLORATORY WELLSWELL RISESRISE THE SURFACE OF THE HOPE BASIN IN ITS SOUTHERN

PERIMETER THISTHI DOESDOE NOT MEAN THAT THE HOPE BASIN DOESDOE NOT CONTAIN THE

TYPICAL NONMARINE SECTION FOUND IN THE UPPER PART OF THE ALH WELLSWELL BUT

DOESDOE CAST DOUBT ON DIRECT CORRELATION

THERE ARE INDICATIONSINDICATION THAT POST TERTIARY POORLY CONSOLIDATED SEDIMENTSSEDIMENT

CONTAINING LARGE QUANTITY OF PLANT REMAINSREMAIN COVER WIDE AREA OF THE HOPE

BASIN AT VERY SHALLOW DEPTH DUE TO THE GREAT ABUNDANCE OF SHALLOW GAS



INDICATED BY HIGH RESOLUTION UNIBOOM GEOPHYSICALSURVEY THESE SEDIMENTSSEDIMENT

ARE THOUGHT TO BE DERIVED FROM PLEISTOCENE AGE RIVER AND STREAM CHANNELSCHANNEL

PERSONALCOMMUNICATION DAVID DINTER USGSUSG MENLO PARK CA

324 ROCKSROCK AND

SINCE THERE ARE NO FORMATIONSFORMATION KNOWN TO EXIST IN THE HOPE BASIN THAT

CONTAIN RECOGNIZED OIL AND GAS RESERVOIR ROCKSROCK IT IS ONLY POSSIBLE TO

GENERALIZE ABOUT RESERVOIR QUALITIESQUALITIE OF THE BASIN FILLING SEDIMENTSSEDIMENT FROM

GEOPHYSICALCHARACTERISTICSCHARACTERISTIC AND REGIONAL STRATIGRAPHICRELATIONSHIPSRELATIONSHIP

SEISMIC VELOCITIESVELOCITIE ARE SLOW AND OF ABOVE AVERAGE ACOUSTIC TRANSPARENCY

COMPARED TO TYPICAL SHELF SEDIMENTSSEDIMENT BOTH CHARACTERISTICSCHARACTERISTIC SUGGEST RELA

TIVELY YOUNG AGE IN THE NORTHWEST PART OF THE HOPE BASIN MORE REFLECTORSREFLECTOR

APPEAR IN THE SEISMIC DATA PERHAPSPERHAP INDICATING LITHOLOGY CHANGE

COAL SHALE CONGLOMERATEAND SANDSTONE COULD BE EXPECTED IN THE NON

MARINE ROCKSROCK SHALESSHALE AND SANDSTONESSANDSTONE ARE LIKELY IN THE MARINE SECTION

STUDYOF FORMATION DENSITY LOGSLOG FISHER 1982 FROM THE CAPE ESPENBERG

AND NIMIUK POINT WELLSWELL SUGGESTSSUGGEST THAT ON REGIONAL BASISBASI SANDSTONE POROSITY

DECREASESDECREASE RAPIDLY WITH DEPTH SO THAT MEAN POROSITIESPOROSITIE BELOW KIL

9800 FEET ARE LESSLES THAN PERCENT

FAULTING IS VERY EXTENSIVE IN THE HOPE BASIN AND PROVIDESPROVIDE THE GREATEST

POSSIBILITIESPOSSIBILITIE FOR HYDROCARBON TRAPSTRAP NORMAL FAULTING MOSTLY PARALLEL TO

THE LONG AXISAXI OF FOLDSFOLD IS VERY COMMON SEISMIC DATA INTERPRETATIONOF LINESLINE

RUN ABOUT 25 KILOMETERSKILOMETER 15 MILESMILE APART AND INDICATE THAT TRAP PRODUCING

FAULT CAN BE EXPECTEDABOUT EVERY 20 KILOMETERSKILOMETER 12 MILESMILE THE RECONNAISRECONNAI

SANCE TYPE OF SEISMIC SURVEYSSURVEY RUN BY THE USGSUSG ARE NOT INTENDED TO DEFINE

TRAPSTRAP NUMEROUSNUMEROU BRIGHT SPOT ZONESZONE ARE SEEN IN THE GEOPHYSICSGEOPHYSIC BUT GAS SEEPSSEEP

HAVE NOT BEEN REPORTED DISADVANTAGEOF THE EXTENSIVE FAULTING IS THAT THE

FETCH AREA PROVIDING HYDROCARBONSHYDROCARBON TO EACH TRAP IS SMALL WHERE THE NUMBER OF

TRAPSTRAP IS LARGE IN GIVEN AREA
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THE EASTERN HOPE BASIN COMPRISESCOMPRISE THREE SUCCESSIVELYNORTHWARD MIGRATED

OVERLAPPING CLASTIC DEPOCENTERSDEPOCENTER OF POSSIBLE LATE CRETACEOUSCRETACEOU EARLY TERTIARY

AND LATE TERTIARY AGE GIVING RISE TO THE POSSIBILITY OF ICH TRAPSTRAP

IN THESE ROCKSROCK AS THEY ONLAP THE RISE OF THE HERALD ARCH TO THE NORTH
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THE NATURE OF BASIN MARGIN OUTCROPSOUTCROP SUGGESTSSUGGEST THAT THE HOPE BASIN WAS

FILLED MAINLY BY NONMARINE ROCKSROCK HOWEVER THE PRESENCE OF SOME MARGINAL

LATE TERTIARY MARINE OUTCROPSOUTCROP AND THE PERIODIC EXCHANGESEXCHANGE OF LATE TERTIARY

MARINE FAUNA ACROSSACROS THE BERING STRAIT INDICATE THAT AT LEAST PART OF THE

LATER TERTIARY SECTION IS MARINE INDEED GIVEN MARINE CONNECTION AND

SUITABLE INTERPLAY BETWEEN SUBSIDENCE AND SEDIMENTATION THE BASIN COULD

CONTAIN SIGNIFICANT SECTION OF LATE TERTIARY SHALLOW WATER MARINE SEDI

MENTSMENT GRANTZ 1975

THE EXTENSIVE NORMAL FAULTING AND NATURE OF THE SEDIMENTARY DEPOSITION

AS INTERPRETED FROM THE GEOPHYSICSGEOPHYSIC INDICATESINDICATE THAT THE HOPE BASIN IS AN

EXTENSIONAL BASIN FORMED BY SEPARATION OF THE BASIN FLANKSFLANK EXTENSIONAL

BASINSBASIN ARE ASSOCIATED WITH HIGH GEOTHERMAL HEAT FLOW THAT COULD RESULT IN THE

ULTIMATE GENERATION OF GAS RATHER THAN OIL FROM DEEPLY BURIED CARBONACEOUSCARBONACEOU

SEDIMENTSSEDIMENT METHANE GAS IS EXPECTED TO BE THE HYDROCARBONDERIVED FROM THE

NONMARINE ROCKSROCK THOUGHTTO FILL MOST OF THE HOPE BASIN

326 TO OTHER

IT IS DIFFICULT TO MAKE POSITIVE COMPARISONSCOMPARISON OF THE HOPE BASIN TO ANY

OTHER BASIN BECAUSE SO LITTLE SPECIFIC INFORMATION IS KNOWN ABOUT THE HOPE

BASIN AT THISTHI TIME WHEN THE US GEOLOGIC SURVEY RESOURCE REPORT IS

PUBLISHED IT WILL PROVIDE MORE DEFINITIVE INFORMATION THAN THE PRESENTLY

AVAILABLE RAW DATA ARTHUR GRANTZ AND STEVEN MAY OF THE USGSUSG HAVE BEEN MOST

HELPFUL IN PROVIDING PREVIEWSPREVIEW OF HOW MORE SOPHISTICATED RECENT DATA MAY

AFFECT PRESENTLY HELD AND PUBLISHED CONCEPTSCONCEPT
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THE HOPE BASIN DOESDOE NOT BEAR IMPORTANT SIMILARITIESSIMILARITIE TO THE NORTH SLOPE

PROVINCE AND THE HOPE BASIN MAY HAVE LESSLES OIL POTENTIAL THAN THE NORTON

BASIN IT IS UNLIKELY THAT THE BASEMENT ROCKSROCK IN HOPE BASIN HAVE ANY OIL

GENERATING CAPACITY WHEREASWHEREA TRIASSIC ROCKSROCK UNDERLYING PART OF THE NORTON

BASIN MAY BE THERMALLY MATURE THUSTHU PROVIDING ANOTHER POSSIBLE SOURCE ROCK

BELOW THE YOUNGER BASIN FILL OF THE NORTON BASIN

THE ANADYR BASIN OF WESTERN SIBERIA WHICH LIESLIE SOUTHWESTERLYACROSSACROS THE

BERING STRAIT IS SIMILAR TO HOPE BASIN IN THAT NONMARINE ROCKSROCK ARE THOUGHT

TO OCCUR DEEP WITHIN EACH BASIN AND MARINE ROCKSROCK ARE THOUGHT TO OCCUR AT

SHALLOW DEPTHSDEPTH WITHIN EACH BASIN WELLSWELL DRILLED IN THE ANADYR BASIN HAVE

PRODUCED UP TO 10 MILLION CUBIC FEET OF GAS PER DAY BUT CONTINUED TESTING LED

TO SHARP DROPSDROP IN PRESSURE AND VOLUME THE MIOCENE LATE TERTIARY PRODUCING

SECTIONSSECTION WERE RELATIVELY SHALLOW 1470 METERSMETER FEET AN OIL STRIKE

WAS RECENTLY REPORTED BY THE SOVIETSSOVIET IN THE WEST CENTRAL ANADYR BASIN AT

1650 METERSMETER 5400 FEET BUT VOLUMESVOLUME WERE NOT REPORTED

33 PARAMETERSPARAMETER AND

331 PRODUCTION

3311 OIL

INITIAL WELL PRODUCTION RATE IS USED AS AN INDEX OF RESERVOIR PERFOR

MANCE IN THE ABSENCE OF SPECIFIC DATA ABOUT RESERVOIR CHARACTERISTICSCHARACTERISTIC PAY

THICKNESSTHICKNES POROSITY PERMEABILITY DRIVE MECHANISM ETC INITIAL PRODUC

TION RATE REFERSREFER TO THE SUSTAINED AVERAGE PRODUCTIVITY OF WELL OVER THE

FIRST 45 PERCENT OF ITS TOTAL PRODUCTION AFTER WHICH EXPONENTIAL DECLINE

OCCURSOCCUR THE INITIAL PRODUCTIVITY PER WELL INFLUENCESINFLUENCE THE NUMBER OF WELLSWELL

THAT HAVE TO BE DRILLED TO EFFICIENTLY DRAIN RESERVOIR ASSUMING WELL

SPACING AND THE MAXIMUM NUMBER OF WELLSWELL THAT CAN BE DRILLED FROM SINGLE

PLATFORMOR DRILLING VESSEL DICTATED BY THE RESERVOIR DEPTH AND WELL SPACING

LIMITATIONSLIMITATION THE PEAK THROUGHPUT PRODUCING SYSTEM CAN BE ESTIMATED

USING THE INITIAL WELL PRODUCTIVITY ASSUMPTION
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INITIAL PRODUCTION RATE FOR WELLSWELL ON FAULT TRAPSTRAP IN THE HOPE BASIN

PLANNING AREA IS ASSUMED TO AVERAGE 1000 BARRELSBARREL PER DAY THE ESTIMATED

DEPTH OF WELLSWELL SHOULD RANGE BETWEEN 1000 METERSMETER 3000 FEET AND 3000

METERSMETER 10000 FEET AN OVERALL AVERAGE OF 1200 METERSMETER 4000 FEET IS USED

AS BASE CASE IN VIEW OF THE RAPID REGIONAL DECREASE OF POROSITY WITH

DEPTH MENTIONED IN SECTION 324 AT THISTHI DEPTH THE MOST FAVORABLE RATIO OF

POROSITY PERMEABILITY AND PRESSURE IS ANTICIPATED TO OCCUR

THE INITIAL PRODUCTIVITY ASSUMED FOR WELLSWELL PRODUCING FROM STRATIGRAPHIC

TRAPSTRAP WILL VARY WIDELY AS DEPTHSDEPTH OF THESE TRAPSTRAP RANGE FROM VERY SHALLOW TO

MODERATELYDEEP CONSIDERING THAT SOME OF THE PRODUCTIVE POTENTIAL MAY

ORIGINATE FROM CLEAN CLASTICSCLASTIC IN TRUNCATION TRAPSTRAP AN INITIAL WELL PRODUC

TIVITY 1000 BARRELSBARREL OF OIL PER DAY IS ALSO ASSUMED FOR STRATIQRAPHIC AND

COMBINATION STRUCTURAL AND STRATIGRAPHIC TRAPSTRAP

WITHIN CERTAIN TECHNICAL AND ECONOMIC CONSTRAINTSCONSTRAINT THE NUMBER OF WELLSWELL

AND THEIR SPACING CAN BE VARIED DEPENDING UPON THE INITIAL WELL PRODUC

TIVITY TO OPTIMIZE THE RECOVERY OR TAKEOFF RATE THESE ARE TRADEOFFSTRADEOFF

BETWEEN THE INVESTMENT IN ADDITIONAL WELLSWELL AND THE INCREASED REVENUE STREAMSSTREAM

FROM HIGHER OFFTAKE RATE INCREASING THE NUMBER OF WELLSWELL WILL DECREASE

THE WELL SPACING IN GENERAL THE DEEPER THE RESERVOIR THE MORE EXPENSIVE

ARE THE DEVELOPMENTWELLSWELL AND THE LONGERTHE DRILLING TIME THUSTHU IT IS MORE

ADVANTAGEOUSADVANTAGEOU TO INCREASE THE NUMBER OF WELLSWELL IN SHALLOW RESERVOIRSRESERVOIR 1000

METERSMETER FEET OR LESSLES TO OVERCOME LOW INITIAL WELL PRODUCTIVITIESPRODUCTIVITIE THAN

IT IS FOR DEEPER RESERVOIRSRESERVOIR
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NONASSOCIATED GAS IS THOUGHT TO BE THE PRINCIPAL HYDROCARBON OF THE

HOPE BASIN BECAUSE OF THE HIGH HEAT FLOW OF THE EXTENSIONAL SUBBASIN AND

BECAUSE MUCH OF THE BASIN FILL IS THOUGHTTO BE NONMARINE SEDIMENTSSEDIMENT WHICH

FAVORSFAVOR GAS GENERATION TOTAL RESERVESRESERVE MAY BE LARGE BUT SOME SUSPECTED TRAPSTRAP

WHICH APPEAR TO CONTAIN GAS ON THE BASISBASI SEISMIC INTERPRETATION ARE

EXTREMELYSHALLOW LESSLES THAN 300 METERSMETER FEET AND ARE MORE LIKELY TO

BE AVOIDED AS DRILLING HAZARDSHAZARD THAN EXPLOITED AS GAS RESERVESRESERVE
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GEOCHEMICAL DATA ARE NEEDED ON SHALE WELL CUTTINGSCUTTING TO DETERMINE THE

ABILITY OF GIVEN POTENTIAL SOURCE ROCK UNIT TO GENERATE OIL OR GAS IN THE

HOPE BASIN THISTHI CRITICAL INFORMATION IS NOT AVIALABLE TO US FOR ECONOMIC

ANALYSISANALYSI WE WILL ASSUME GAS WELL PRODUCTIVITY OF 10 MILLION CUBIC FEET PER

DAY

332

THE AVAILABLE GEOPHYSICAL RECORDSRECORD INDICATE RESERVOIR DEPTHSDEPTH MAY RANGE

FROM 300 TO 3000 METERSMETER 1000 TO 10000 FEET WE ASSUMED SINGLE RESER

VOIR DEPTH OF 1200 METERSMETER 4000 FEET ANALYSISANALYSI OF THE USGSUSG SEISMIC DATA

PROVIDESPROVIDE LIMITED CONTROL FOR THE RESERVOIR DEPTH ASSUMPTIONSASSUMPTION

RESERVOIR DEPTH DEFINESDEFINE THE NUMBER OF PRODUCING SYSTEMSSYSTEM REQUIRED TO

EFFICIENTLY PRODUCE GIVEN FIELD SIZE AND IN COMBINATION WITH OPTIMAL WELL

SPACING THE MAXIMUM NUMBER OF PRODUCTION WELLSWELL THAT CAN BE HOUSED IN

SINGLE PRODUCING SYSTEM WHETHER IT BE PLATFORM GRAVITY STRUCTURE OR

SUBSEA SYSTEM ALL OTHER FACTORSFACTOR BEING EQUAL SHALLOW FIELD WITH THIN

PAY RESERVOIR COVERING MANY SQUARE KILOMETERSKILOMETER AND REQUIRING SEVERAL SYSTEMSSYSTEM

TO PRODUCE IS LESSLES ECONOMIC THAN FIELD OF EQUAL RESERVESRESERVE WITH DEEP THICK

PAY ZONE THAT CAN BE REACHED FROM SINGLE PRODUCING SYSTEM THE WELL

COMPLETIONRATE ALSO AFFECTSAFFECT THE DEVELOPMENT DRILLING EMPLOYMENT

333 FOR HOPE

AN ASSESSMENT OF RECOVERABLE RESERVESRESERVE IN VIRGIN BASIN SUCH AS HOPE

BASIN IS VERY SPECULATIVE AS ALL OF THE MANY RESERVOIR PARAMETERSPARAMETER MUST BE

ASSUMED OR ESTIMATED

RECOVERY FACTORSFACTOR RANGE GREATLY IN THE ALASKA NORTH SLOPE OIL PROVINCE

WHICH IS THE NEAREST AREA OF ESTABLISHED OIL PRODUCTION THE KUPARUK OIL

FIELD WILL YIELD ABOUT 31 BARRELSBARREL PER ACRE FOOT ON PRIMARY RECOVERY AND 62

BARRELSBARREL PER ACRE FOOT ON SECONDARY FOR TOTAL OF 93 BARRELSBARREL PER ACRE FOOT

AT THE HIGH END OF THE RANGE THE PRUDHOE BAY SADLEROCHIT SANDSSAND WILL PROBABLY

YIELD 350 BARRELSBARREL PER ACRE FOOT ON PRIMARY AND AN ADDITIONAL 250 BARRELSBARREL

PER ACRE FOOT ON SECONDARY FOR TOTAL OF 600 BARRELSBARREL PER ACRE FOOT GEO

LOGICALLY THE KUPARUK RIVER AND PRUDHOE BAY OIL FIELD AREASAREA ARE VERY
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DIFFERENT THAN TB HO BASIN AREA BUT THE GREAT RANGE IN RECOVERY FACTORSFACTOR IS

DEMONSTRATED MORE TYPICAL EXAMPLE MIGHT BE THE TERTIARY RESERVOIRSRESERVOIR OF

PRODUCTIVE PACIFIC MARGIN BASINSBASIN IN CALIFORNIA WHICH CONTAIN CONSIDERABLE

CLAY DERIVED FROM UNSTABLE FELDSPARSFELDSPAR AND USUALLY YIELD ABOUT 200 BARRELSBARREL PER

ACRE FOOT

ASSUMING RECOVERY FACTOR OF 200 BARRELSBARREL PER ACRE FOOT AND NET PAY

THICKNESSESTHICKNESSE OF 200 FEET RECOVERABLE RESERVESRESERVE PER ACRE APPROXIMATE 40000

BARRELSBARREL FOR PRIMARY RECOVERY SECONDARYRECOVERY WOULD ADD AN ADDITIONAL 50

PERCENT TO THE PRIMARY RECOVERY AMOUNT

WE SUGGEST 60000 BARRELSBARREL PER ACRE FOR USE IN FUTURE ANALYSESANALYSE THISTHI

ASSUMESASSUME THAT SECONDARY RECOVERY PROGRAM EG WATER INJECTION IS

INITIATED EARLY IN THE DEVELOPMENT SCHEDULE THE FIELD DEVELOPMENT PLAN

SHOULD INCORPORATE SECONDARY RECOVERY IN THE PRODUCING SYSTEM AND PROCESSPROCES

EQUIPMENT DESIGN SINCE RETROFITTING FOR SECONDARYRECOVERY PROGRAM COULD BE

EXCEEDINGLY EXPENSIVE

334 SIZE AND

THREE TYPESTYPE OF TRAPSTRAP OF ECONOMIC IMPORTANCE MAY BE PRESENT IN THISTHI

PLANNING AREA THESE ARE

HIGH ANGLE NORMAL FAULTSFAULT GENERALLY ORIENTED EASTWEST

CLOSED LINESLINE ASSOCIATED WITH NORMAL FAULTING

UPDIP PINCHOUTSPINCHOUT ONLAP AND EROSIONAL TRUNCATION TRAPSTRAP ON THE RISE

OF THE HERALD ARCH

INDICATIONSINDICATION OF ALL POTENTIAL TRAP TYPESTYPE ARE VISIBLE ON THE USRSUSR SEISMIC

LINESLINE IN THE HOPE BASIN AREA BUT DETAILED SEISMIC SURVEYSSURVEY WOULD BE NECESSARY

TO PROVIDE HIGHER DEGREE OF CERTAINTY OF STRUCTURAL CLOSURE ONLY DRILLING

WILL ACTUALLY CONFIRM CLOSURE

1H



ASSUMING THAT TRAPSTRAP WILL BE HYDROCARBONBEARING AND ASSUMING SEISMIC

DATA WERE AVAILABLE TO IDENTIFY STRUCTURESSTRUCTURE AND ESTIMATE THE AREASAREA OF CLOSURE

ETC THE ALLIMPORTANT RESOURCE QUESTION WOULD BE THE PREDICTION OR PERCENT

FILLUP THE APPROACH USED TO PREDICT FILLUP WOULD BE AN ANALOGYBASED ON

STATISTICAL COMPARISONSCOMPARISON WITH KNOWN PRODUCTIVE BASINSBASIN IT SHOULD BE EMPHA

SIZED HOWEVER THAT ANY ANALOGICAL APPROACH TO PREDICTION OF PETROLEUM

RESOURCESRESOURCE IS EXTREMELY HAZARDOUSHAZARDOU EACH BASIN IS UNIQUE ONE CRITICAL

DIFFERENCE IN GEOLOGIC PARAMETERSPARAMETER CAN COMPLETELYNEGATE THE EFFECT OF MANY

SIMILARITIESSIMILARITIE

FACTORSFACTOR AFFECTING PERCENT FILLUP 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 PRODUCTIVE CLOSURESCLOSURE IN

THE PACIFIC MARGIN LOS ANGELESANGELE AND VENTURA BASINSBASIN ARE 40 AND 15 PERCENT FULL

RESPECTIVELY ON THE LESSLES DEFORMED COASTAL PLAIN PROVINCE OF THE NORTH SLOPE
FILL UP IS THOUGHTTO BE NEARLY 100 PERCENT IN THE KUPARUK OIL FIELD THE

HIGH DENSITY OF FAULT TRAPSTRAP INDICATED ON THE SEISMIC PROFILESPROFILE IN THE HOPE

BASIN SHOULD MINIMIZE THE FETCH AREA FOR EACH TRAP

UNFORTUNATELY THERE IS NO RELIABLE WAY TO ESTIMATE PERCENT FILLUP
WE ASSUME THAT FILLUP OF 50 PERCENT WOULD BE PROPER COMPROMISE BETWEEN THE

EXTREMESEXTREME THAT ARE LIKELY TO BE ENCOUNTERED

THE FIELD SIZESSIZE SELECTED FOR ECONOMIC SCREENING WERE CONSISTENT WITH OR

REFLECT THE FOLLOWINGFACTORSFACTOR

US GEOLOGICALSURVEYRESOURCESRESOURCE ESTIMATESESTIMATE

GEOLOGY DISCUSSED ABOVE

ANTICIPATED ECONOMIC CONDITIONSCONDITION AND THE REQUIREMENT TO EXAMINE

REASONABLE RANGE OF ECONOMIC SENSITIVITIESSENSITIVITIE
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THE FIELD SIZESSIZE EVALUATED IN THISTHI STUDY THEREFORE RANGED FROM 50

MILLION BARRELSBARREL TO 100 MILLION BARRELSBARREL FOR OIL AND 05 TRILLION CUBIC FEET

FOR NONASSOCIATED GAS SHOULD BE NOTED THAT ONCE NUMBER OF FIELD SIZESSIZE

WITH CERTAIN RESERVOIR CHARACTERISTIC AND MATCHED ENGINEERING HAVE BEEN

EVALUATED MINIMUM ECONOMIC FIELD SIZESSIZE COULD BE CALCULATED
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40 CONSTRAINTSCONSTRAINT TO PETROLEUM

THISTHI CHAPTERDISCUSSESDISCUSSE AN EVALUATION OF ENVIRONMENTAL CONSTRAINTSCONSTRAINT IT

IS IMPORTANT TO NOTE THAT THISTHI DISCUSSION IS BASED UPON CURRENT PUBLICLY

AVAILABLE DATA IN COMPARISONTO OTHER OCS LEASE SALE PLANNING AREASAREA THISTHI

DATA BASE IS VERY LIMITED IN PARTICULAR DATA ON SEA ICE CHARACTERISTICSCHARACTERISTIC

AND BEHAVIORCRITICAL FACTORSFACTOR AFFECTING EXPLORATION AND PRODUCTION

CONCEPTSARE VERY LIMITED OUR STUDY TEAM INCLUDESINCLUDE INDUSTRY EXPERTISE IN

SEA ICE ENGINEERING TO PROVIDE EXPERIENCED JUDGMENT REGARDING ICE DESIGN

PARAMETERSPARAMETER SEVERAL PROPRIETARY DATA COLLECTION EFFORTSEFFORT BY INDUSTRY HAVE

BEEN COMPLETED OR ARE BEING PLANNED HOWEVER THESE WERE NOT AVAILABLE FOR

THISTHI ANALYSISANALYSI HENCE OUR CONCLUSIONSCONCLUSION SHOULD BE REGARDED AS PRELIMINARY

41 AND
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THE CLIMATE OF ALASKASALASKA NORTHWESTERN COAST IS CLASSIFIED AS ARCTIC BY

THE NATIONAL WEATHER SERVICE SUMMER WEATHER IS CHARACTERIZED BY COOL MARINE

WINDSWIND FREQUENT BUT LIGHT PRECIPITATION AND CONSIDERABLE CLOUDINESSCLOUDINES AND FOG

IN WINTER THE CLOUDINESSCLOUDINES DECREASESDECREASE AND VERY COLD WINDSWIND PREVAIL SNOW

COVER IS ESTABLISHED BY MIDSEPTEMBER AND PERSISTSPERSIST UNTIL JUNE OR JULY

BELOWFREEZING AIR TEMPERATURESTEMPERATURE ARE THE RULE EXCEPT IN JUNE JULY AUGUSTAND

EARLY SEPTEMBER

ALTHOUGH METEOROLOGICAL INFORMATION HAS BEEN SYSTEMATICALLYCOLLECTED IN

THE ARCTIC FROM COASTAL STATIONSSTATION SINCE WORLD WAR II AVAILABLE DATA RECORDSRECORD

ARE STILL SOMEWHAT LIMITED RELATIVE TO SUBARCTIC OCS AREASAREA PARTICULARLY

LACKING ARE DATA FROM OFFSHORE AREASAREA DUE TO THE LIMITED VESSEL TRAFFIC IN

THE AREA

AIR TEMPERATURESTEMPERATURE IN THE LEASE SALE REGION TEND TO BE PERSISTENTLY LOW

FOR MOST OF THE YEAR THE US COAST PILOT FOR THE ARCTIC OCEAN AREA PRO

VIDESVIDE GENERAL DESCRIPTION OF THE REGIONSREGION WEATHER WINTERSWINTER ARE COLD AND
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SUMMERSSUMMER ARE COOL IN NOVEMBER AVERAGE DAILY MAXIMUMSMAXIMUM DROP TO AROUND 10C

14F OR BELOW WHILE AVERAGE MINIMUMSMINIMUM ARE AROUND 18C 0F FEBRUARYIS

GENERALLY THE COLDEST MONTH AVERAGE MAXIMUMSMAXIMUM RANGE FROM JUST ABOVE 17C

1F AT KOTZEBUE TO 25C 13F EAST OF CAPE LISBURNE LOW TEMPERATURESTEMPERATURE
IN THE 30C 22F RANGE ARE COMMON EXTREMESEXTREME OF 49F OR COLDER

HAVE BEEN RECORDED

TABLE 41 LISTSLIST REPRESENTATIVE TEMPERATURE INFORMATION FOR SEVERAL

COASTAL STATIONSSTATION ALONGTHE HOPE BASIN AND SOUTHERN CHUKCHI SEA COAST WHILE

AIR TEMPERATURESTEMPERATURE OVER THE ARCTIC LAND MASSMAS ARE LESSLES STABLE THAN THOSE OVER

THE POLAR ICE PACK AIR TEMPERATURESTEMPERATURE OVER THE PACK ICE ARE USUALLY UNIFORM

AND DEVIATE LITTLE FROM DAY TO DAY IN SUMMER THE TEMPERATUREOVER THE PACK
ICE REMAINSREMAIN RELATIVELY STABLE NEAR THE FREEZING POINT

ANNUAL PRECIPITATION OVER MOST OF THE ARCTIC COASTAL REGION IS VERY

LIGHT RANGING FROM 20 TO 50 CENTIMETERSCENTIMETER TO 20 INCHESINCHE ANNUALLY IN THE

SOUTHERN CHUKCHI SEA AND HOPE BASIN ANNUAL SNOWFALL CAN RANGE FROM 120 TO

190 CENTIMETERSCENTIMETER 47 TO 75 INCHESINCHE DEPENDING UPON LOCATION AND ELEVATION

SOME FORM OF MEASURABLE PRECIPITATION FALLSFALL ON ABOUT 200 TO 300 DAYSDAY PER

YEAR WITH HEAVIEST PRECIPITATION IN JULY AUGUST AND SEPTEMBER AVERAGING

TO 10 CENTIMETERSCENTIMETER TO INCHESINCHE EACH MONTH US COAST AND GEODETIC SURVEY
1979 SNOW CAN APPEAR IN ANY MONTH AND USUALLY PREDOMINATESPREDOMINATE BEGINNING IN

SEPTEMBER ARCTIC INSTITUTE OF NORTH AMERICA 1974 TABLE 42 PROVIDESPROVIDE DATA

ON PRECIPITATION MEASUREMENTSMEASUREMENT AT COASTAL STATIONSSTATION

THE RELATIVE HUMIDITY IS GENERALLY HIGH WITH VALUESVALUE AVERAGING FROM 60 TO

90 PERCENT THROUGHOUT THE YEAR HOWEVER THE ABSOLUTE HUMIDITY IS VERY LOW

DUE TO THE LOW AIR TEMPERATURESTEMPERATURE WHICH PREVENT WATER VAPOR BUILDUP IN THE

ATMOSPHERE AND THE ICE COVER WHICH LIMITSLIMIT EVAPORATION OTHER TYPESTYPE OF

PRECIPITATION EXPERIENCED INCLUDE RIME OR GRANULAR ICE WHICH OCCURSOCCUR OVER

MOST ARCTIC COASTAL REGIONSREGION THROUGHOUTTHE YEAR AND HOARFROST WHICH OCCURSOCCUR

IN WINTER ARCTIC INSTITUTE OF NORTH AMERICA 1974

WIND CONDITIONSCONDITION TEND TO BE FAIRLY CONSTANT ALONG THE ARCTIC COAST

YEARROUND THE ARCTIC INSTITUTE OF NORTH AMERICA 1974 REPORTSREPORT THAT
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GENERAL YEARLY AVERAGE FOR THE COASTAL ZONE IS 242 TO 322 KILOMETERSHOUR

15 TO 20 MILESHOUR AT RELATIVELY EXPOSED LOCATIONSLOCATION TABLE 43 SUMMARIZESSUMMARIZE

SURFACE WIND DATA COMPILED BY SWIFT ET AL 1974 FOR COASTAL STATIONSSTATION ALONG
THE HOPE BASIN AND SOUTHERN CHUKCHI SEA OBSERVATIONAL DATA SUMMARIZED BY

BROWER ET AL 1977 INDICATESINDICATE THAT 45 PERCENT ALL OBSERVATIONSOBSERVATION REPORTED

WINDSWIND LESSLES THAN 19 KILOMETERSHOUR 12 MILESHOUR AND PERCENT ALL

OBSERVATIONSOBSERVATION REPORTED WINDSWIND LESSLES THAN KILOMETERSHOUR MILESHOUR

HIGH WINDSWIND MAY OCCUR AT ANY TIME OF THE YEAR ALTHOUGH MAXIMUM VELOCITIESVELOCITIE

HAVE HISTORICALLY OCCURRED IN THE COLDEST MONTHSMONTH GALESGALE BLOW LESSLES THAN

PERCENT OF THE TIME IN THE HOPE BASIN AND SOUTHERN CHUKCHI SEA ALTHOUGH

WINDSWIND REACH 52 KILOMETERSKILOMETER 32 MILESHOUR OR MORE UP TO PERCENT OF THE TIME

THE TIN CITY COASTAL STATION MOST FREQUENTLYREPORTSREPORT STRONGSTEADY WINDSWIND

GALE FORCE WINDSWIND ARE EXPERIENCED UP TO PERCENT OF THE TIME DURING WINTER

ENERGY INTERFACE ASSOCIATESASSOCIATE 1979

BROWER ET AL 1977 ESTIMATESESTIMATE THAT THE 100YEAR WIND SPEED MAY EXCEED

177 KILOMETRERSHOUR 110 MILESHOUR IN THE HOPE BASIN AND SOUTHERN CHUKCHI

SEA SUSTAINED WINDSWIND 93 105 KILOMETERSHOUR 58 TO 65 MILESMILE PER HOUR

HAVE BEEN RECORDED WITH GUSTSGUST GOING MUCH HIGHER SWIFT ET AL 1974 IN

ADDITION TH THE DESIGN PARAMETERSPARAMETER AFFECTED BY SURFACE WINDSWIND AMBIENT WIND

CONDITIONSCONDITION DURING THE SUMMER OCCASIONALLYDRIVE THE PACK ICE INTO NEARSHORE

AREASAREA THISTHI RELATIVELY RAPID SHIFT IN THE PACK ICE CAN ADVERSELYAFFECT

VESSEL AND BARGE MOVEMENTSMOVEMENT OR OTHER OFFSHORE ACTIVITY ASSOCIATED WITH OIL AND

GAS EXPLORATIONAND DEVELOPMENT

FOG IS THE MAJOR RESTRICTION TO VISIBILITY IN THE ARCTIC DENSE FOG CAN

BE EXPECTED TO OCCUR FROM 30 TO 100 DAYSDAY EACH YEAR ALONGTHE COAST OFFSHORE

AND INLAND AREASAREA ARE MUCH LESSLES PRONE TO FOG ADVECTION OR SEA FOG IS THE

PRIMARY RESTRICTION TO VISIBILITY DURING THE WARMER MONTHSMONTH THE YEAR

IT IS MOST PREVALENT FROM JUNE THROUGH SEPTEMBER AND IS MOST DENSE DURING

THE MORNING HOURSHOUR AREASAREA ALONGTHE COAST MAY HAVE ADVECTION FOG FOR UP TO 15

TO 20 DAYSDAY PER MONTH SUMMER ARCTIC INSTITUTE OF NORTH AMERICA 1974 IN

JULY AND AUGUST VISIBILITIESVISIBILITIE DROP BELOW 32 KILOMETERSKILOMETER INCHESINCHE 10 TO 25

PERCENT OF THE TIME US COAST AND GEODETIC SURVEY 1979 ADVECTION FOG
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PROVIDED BY RELATIVELY WARM MOIST AIR MOVING OVER COLD SURFACE TENDSTEND TO

PERSIST DUE TO STRONG TEMPERATURE INVERSIONSINVERSION THAT PREVENT TURBULENT DISSI

PATION ENERGYINTERFACE ASSOCIATESASSOCIATE 1979

DURING WINTER RADIATION FOG ICE FOG AND STEAM FOG CAN ALL REDUCE

VISIBILITY TABLE 44 PRESENTSPRESENT ANNUAL AND MONTHLY DATA ON FOG CONDITIONSCONDITION

AT COASTAL STATIONSSTATION IT IS APPARENT FROM THE DATA THAT WIDE VARIATIONSVARIATION IN

VISIBILITY LIMITATIONSLIMITATION ARE IMPOSED BY FOG DUE TO BOTH SEASON AND LOCATION

IN GENERAL SUMMER FOGGING CONDITIONSCONDITION TEND TO BE ABOUT TWICE AS SEVERE AS

WINTER CONDITIONSCONDITION AT COASTAL STATIONSSTATION HOWEVER WINTER VISIBILITIESVISIBILITIE CAN BE

REDUCED TO LESSLES THAN 08 KILOMETERSKILOMETER 05 MILESMILE BY SNOW OR BLOWINGSNOW

COAST AND GEODETIC SURVEY 1979 CLOUDINESSCLOUDINES IS ANOTHER PREVALENT CONDITION

ALONG THE ENTIRE ARCTIC COAST THAT TENDSTEND TO REDUCE VISIBILITY ENERGY

INTERFACE ASSOCIATESASSOCIATE 1979 REPORT THAT OVER 60 PERCENT OF THE DAYSDAY ARE

CLOUDY ON AN ANNUAL BASISBASI DURING THE SUMMER AND EARLY FALL CLOUDINESSCLOUDINES

OCCURSOCCUR MORE THAN 70 PERCENT OF THE TIME

412

THE HOPE BASIN PLANNING AREA EXTENDSEXTEND WEST FROM KOTZEBUE SOUND TO THE

USRUSSIAN CONVENTION LINE OF 1867 THE HOPE SHELF FALLSFALL WITHIN THE

SOUTHERN CHUKCHI SEA AND IS DOMINATED BY SUBMARINE VALLEY TRENDING NORTH

WEST TOWARDSTOWARD WRANGEL ISLAND AAGAARD AND COACHMAN 1964 SOME SEAFLOOR

SCARPSSCARP EXIST IN THE VICINITY OF POINT HOPE WOODWARDCLYDE1978

FIGURE ILLUSTRATESILLUSTRATE THE GENERAL BATHYMETRY OF THE PLANNING AREA

THE SOUTHERN SECTION OF THE PLANNING AREA EXTENDSEXTEND SOUTHWARD TO THE BERING

STRAIT AT APPROXIMATELY 65 12N

413

THE CIRCULATION WITHIN THE CHUKCHI SEA IS KNOWN ONLY IN THE MOST GENERAL

TERMSTERM HAVING BEEN INFERRED FROM WATER MASSMAS STUDIESSTUDIE REINFORCED BY INFRE

QUENT SHORTTERM CURRENT METER MEASUREMENTSMEASUREMENT WITH SOME SUPPORT FROM THE

CONCEPTSCONCEPT OF BATHYMETRIC STEERING PAQUETTE AND BOURKE 1981
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FIGURE 41

BATHYMETRY THE SOUTHEAST CHUKCHI SEA

SOURCE ADAPTED BY DOMESDOME MOORE FROM OCHER



ALTHOUGHTHE CHUKCHI SEA IS PART OF THE ARCTIC BASIN ITS CURRENTSCURRENT ARE

DOMINATED BY THE NORTHWARD FLOW OF WATER FROM THE BERING SEA DETAILED

MEASUREMENTSMEASUREMENT SHOW THAT THE FLOW IS PREDOMINATELYBAROTROPIC WITH SPEEDSSPEED

AND DIRECTIONSDIRECTION UNIFORM FROM TOP TO BOTTOM ARCTIC INSTITUTE OF NORTH AMERICA

1974 PRESSUREINDUCED NORTHSLOPING SEA SURFACE IS THOUGHTTO CAUSE THE

NORTHWARD FLOW OF WATER FROM THE BERING SEA TO THE ARCTIC BASIN COACHRNANAND

AAGAARD 1966 IN 1945 RUSSIAN SCIENTISTSSCIENTIST REPORTED AVERAGE CURRENT SPEEDSSPEED

OF 45 CENTIMETERSSECOND 15 FEETSECOND DURING SUMMER AND 10 CENTIMETERSCENTIMETER

SECOND 08 FEETSECOND IN WINTER THE DIRECTION OT THE PRIMARY CURRENT IS

GENERALLYPARALLEL TO THE COAST WITH EDDIESEDDIE AND REVERSALSREVERSAL NOTED IN NEARSHORE

AREASAREA WINDSWIND HAVE BEEN OBSERVED TO SLOW THE CURRENT OCCASIONALLYREVERSING

ITS DIRECTION THROUGHTHE BERING STRAIT ARCTIC INSTITUTE OF NORTH AMERICA

1974

FIGURE 42 ILLUSTRATESILLUSTRATE THE SURFACE CURRENTSCURRENT IN SOUTHEAST CHUKCHI SEA

IN GENERAL COACHMAN ET AL 1975 INDICATE THAT WARM WATERSWATER ENTER THE

CHUKCHI SEA THROUGHTHE EASTERN SIDE OF THE BERING STRAIT AT ESTIMATED FLOW

SPEEDSSPEED FROM 30 TO 150 CENTIMETERSSECOND ITO FEETSECOND AND THEN FLOW

NORTHWARD AND TURN WESTNORTHWEST IN BROAD STREAM STARTING FROM SOUTH OF

POINT HOPE NEAR SHORE NORTHEASTERLYSTREAM BRANCHESBRANCHE FROM THISTHI IN

THE VICINITY OF CAPE LISBURNE THE WESTERLY BRANCH MOVING AT 15

CENTIMETERSSECOND 05 FEETSECOND ENTERSENTER THE ARCTIC OCEAN BY WAY OF

HERALD CANYON THE NORTHEASTERLYBRANCH NARROWSNARROW INTO HIGHSPEED JETLIKE

STREAM MOVING AT 25 TO 30 CENTIMETERSSECOND FOOTSECOND APPROXI

MATELY ALONGTHE 40METER 130FOOT ISOBATH NORTH OF CAPE LISBURNE AND THEN

CLOSE TO THE ALASKAN COAST BETWEEN WAINWRIGHT AND POINT BARROW WHERE IT

FLOWSFLOW EASTWARD INTO THE BEAUFORT SEA NAMED THE ALASKAN COASTAL CURRENT BY

PAQUETTE AND BOURKE 1974 CURRENTSCURRENT ON THE OUTER SHELF FORM REGIME THAT IS

HIGHLY ENERGETIC OVER BROAD BAND OF SUBTIDAL FREQUENCIESFREQUENCIE WITH MEAN

EASTWARD FLOW COACHMAN ET AL 1975

WITHIN THISTHI GENERAL PICTURE OF THE CIRCULATION REGIME SIGNIFICANT

UNCERTAINTIESUNCERTAINTIE AND VARIATIONSVARIATION EXIST INGHAM ET AL 1972 BASED ON OBSER

VATIONSVATION IN THE FALL 1970 INDICATED THAT CURRENTSCURRENT WERE STRONGLYINFLUENCED

BY THE NORTHEASTERLYWINDSWIND AND SHOWED THE EXPECTED NORTHEASTWARD SET ONLY
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WHEN WINDSWIND WERE WEAK AND VARIABLE THEIR OBSERVATIONSOBSERVATION ALSO INDICATED THAT

RETURNING NEARSHORE SOUTHWESTERLYCURRENTSCURRENT BETWEEN CAPE LISBURNE AND ICY

CAPE WERE WEAK AND VARIABLE HUFFORD 1977 REPORTSREPORT THE EXISTENCE OF

SIGNIFICANT OFFSHORE SOUTHWESTERLYCURRENT BEYONDTHE ALASKA COASTAL CURRENT

IN THE VICINITY OF POINT FRANKLIN THE US COAST AND GEODETIC SURVEY1979

REPORTSREPORT THAT ANOTHER CURRENT MOVESMOVE NORTHWEST OUT OF KOTZEBUE SOUND ADJOINSADJOIN

THE ALASKA COASTAL CURRENT IN THE VICINITY OF CAPE KRUSENSTERN PRODUCING

RESULTANT VELOCITY OF 75 TO 100 CENTIMETERSSECOND 25 TO 325 FEETSECOND

AT POINT HOPE IN JULY AND AUGUST THEY REPORT THAT DURING SUMMER MONTHSMONTH THE

ALASKA COASTAL CURRENT MOVESMOVE AT 50 CENTIMETERSSECOND FEETSECOND

AFTER ROUNDING POINT HOPE THEY INDICATE THAT CURRENTSCURRENT ARE INFLUENCED NOT

ONLY BY THE WIND BUT ALSO BY MOVING PACK ICE AND BY LANDFAST ICE

414 AND STORM

ALMOST NO WORK ON THE TIDESTIDE OF THE ALASKA ARCTIC COAST HAS BEEN PUB

LISHED ASTRONOMIC TIDESTIDE ARE VERY MUCH SMALLER THAN METEOROLOGICAL TIDESTIDE

OCSEAP 1978 ALONG THE SOUTHERN CHUKCHI COAST ASTRONOMIC TIDESTIDE ARE

REPORTED TO BE SMALL TIDE RANGE AT KIWALIK IN KOTZEBUE SOUND IS REPORTED AT

80 CENTIMETERSCENTIMETER 27 FEET BY STRINGER 1978AB

DEVIATIONSDEVIATION IN SEA LEVEL PRODUCED BY METEOROLOGICALFORCESFORCE ARE SIG

NIFICANTLY GREATER PROBLEM THAN TIDESTIDE IN THE HOPE BASIN PLANNING AREA

THESE DEVIATIONSDEVIATION KNOWN AS STORM SURGESSURGE OR STORM TIDESTIDE ARE PRODUCED BY WIND

STRESSESSTRESSE AND BAROMETRIC PRESSURE GRADIENTSGRADIENT ACTING ON THE WATER SURFACE

ENERGY INTERFACE ASSOCIATESASSOCIATE 1979 THE DOMINANT STORM TRACK PRODUCING

STORM SURGESSURGE IS TO THE NORTHEAST FROM STORM SYSTEMSSYSTEM ORIGINATING IN THE

ALEUTIAN CHAIN AND MOVING THROUGHTHE BERING STRAIT US NAVY 1968 AN

OCCASIONAL STORM MOVING EASTWARD FROM THE SIBERIAN SHELF MAY PRODUCE SURGESSURGE

THE MOST SEVERE SURGESSURGE OFTEN ACCOMPANIED BY HIGH WAVESWAVE OCCUR DURING

SEPTEMBER AND OCTOBER WHEN STORM FREQUENCIESFREQUENCIE ARE HIGHEST AND OPEN WATER

EXISTSEXIST OCSEAP 1978

ALONG THE CHUKCHI SEA COAST AND KOTZEBUE SOUND COAST SURGESSURGE ARE

POSSIBLE FROM MIDJUNE THROUGH NOVEMBER THE CHUKCHI SEA COAST IS MOST
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SUSCEPTIBLE TO STORM SURGE DAMAGE FROM NORTHWARD MOVING STORMSSTORM FROM THE

BERING STRAIT WHILE KOTZEBUE SOUND IS AFFECTED BY STORM SURGESSURGE AND COASTAL

FLOODING FROM WESTERLY SIBERIAN STORMSSTORM WITH WINDSWIND IN EXCESSEXCES OF 75 KILO

METERSHOUR 45 MILESHOUR BROWER ET AL 1977 STORMSSTORM CAUSING THE MOST

EXTENSIVE FLOOD DAMAGE REQUIRE LONG FETCH AND LITTLE OR NO ICE COVER

STORM SURGESSURGE ARE ALSO GREATER WHEN THE AIR TEMPERATUREIS COLDER THAN THE

WATER

NEGATIVE SURGESSURGE WHICH ARE USUALLY SMALLER THAN POSITIVE SURGESSURGE ALSO

OCCUR AND APPEAR TO BE MORE FREQUENT IN WINTER NEGATIVE SURGESSURGE ARE POTEN

TIALLY HAZARDOUSHAZARDOU TO VESSEL TRAFFIC IN THE ARCTIC DUE TO THE RELATIVELY

SHALLOW WATER DEPTHSDEPTH THAT PROVIDE LIMITED DRAFT CLEARANCE IN MANY AREASAREA

NEGATIVE SURGESSURGE ON THE ORDER OF METER FEET OR LESSLES HAVE BEEN OBSERVED

ENERGY INTERFACE ASSOCIATESASSOCIATE 1979

THERE ARE NO DIRECT MEASUREMENTSMEASUREMENT OF STORM SURGE ELEVATIONSELEVATION BUT SECON

DARY OBSERVATIONSOBSERVATION OF STRANDLINESSTRANDLINE ABOVE THE COASTAL BEACHESBEACHE PROVIDE EVIDENCE

OF THEIR GENERALMAGNITUDE THE MOST SEVERE RECORDED STORM IN 1963 PRODUCED

STORM SURGE OF METERSMETER 10 FEET PLUSPLU WAVESWAVE OF THE SAME HEIGHT BROWER ET

AL 1977 THE SURGE PRODUCED EXTENSIVE COASTAL FLOODING ICE GROUNDINGAND

SHORELINE EROSION IN THE VICINITY OF BARROW HUNKINSHUNKIN 1965

THIRTEEN STORM SURGESSURGE HAVE BEEN DOCUMENTED IN THE CHUKCHI SEA AREA

SINCE 1960 ALTHOUGHINSUFFICIENT DATA EXIST TO DEVELOP RECURRENCE INTERVALSINTERVAL

FOR STORM SURGESSURGE REIMNITZ AND BARNESBARNE 1974 RECORD THAT LOCAL ESKIMOSESKIMO

REPORT SUCH SEVERE POSITIVE SURGESSURGE AT AROUND 25YEAR INTERVALSINTERVAL

415 WAVESWAVE

WAVE GENERATION IN THE HOPE BASIN AND SOUTHERN CHUKCHI SEA IS LIMITED

TO THE SUMMER OPENWATER SEASON NO SIGNIFICANT WAVE ACTIVITY EXISTSEXIST

NOVEMBER TO MAY WHEN THE HOPE BASIN AND SOUTHERN CHUKCHI SEA ARE UNDER ICE

WAVE HEIGHTSHEIGHT OF METERSMETER 20 FEET OR MORE OCCUR LESSLES THAN PERCENT OF THE

TIME DURING THE ICEFREE SEASON BROWER ET AL 1977
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EXTREME WAVE CONDITIONSCONDITION FOR THE HOPE BASIN AND SOUTHERN CHUKCHI SEA

HAVE BEEN CALCULATED BROWER ET AL 1977 THESE DATA SUGGEST THAT THE

10YEAR STORM IE STORM WITH AN AVERAGE RECURRENCE INTERVAL OF ONCE

EVERY 10 YEARSYEAR WILL HAVE SUSTAINED WINDSWIND OF 73 KNOTSKNOT AND EXTREME WAVE

HEIGHTSHEIGHT OF 2410 METERSMETER 79 FEET THE 50YEAR STORM WILL HAVE CORRESPONDING
VALUESVALUE OF 88 KNOTSKNOT AND 315 METERSMETER 104 FEET CALCULATED 100YEAR RETURN

PERIOD VALUESVALUE ARE AS FOLLOWSFOLLOW

100YEAR STORM WINDSWIND 1MINUTE SUSTAINED SPEED OF 96 KNOTSKNOT

100YEAR WAVE HEIGHTSHEIGHT FOR THE HOPE BASIN AND SOUTHERN CHUKCHI SEA

SOUTH OF 70 LATITUDE

SIGNIFICANT 200 METERSMETER 65 FEET

MAXIMUM 355 METERSMETER 117 FEET

THESE SIGNIFICANT AND MAXIMUM 100YEAR WAVE HEIGHTSHEIGHT ARE ONLY POSSIBLE IN

WATER DEPTHSDEPTH OF 25 METERSMETER 82 FEET AND 44 METERSMETER 144 FEET RESPECTIVELY

THEN THE WAVESWAVE BECOME DEPTH LIMITED

THE EXTREME WAVE HEIGHTSHEIGHT FOR THE HOPE BASIN AND SOUTHERN CHUKCHI SEA

WERE CALCULATED BASED ON THE WORK OF THOM 1973AB AND DO NOT INCLUDE THE

POSSIBILITY THAT THE OPENWATER FETCH AND RESULTANT WAVE HEIGHTSHEIGHT ARE REDUCED

BY THE PRESENCE OF ICE COVER HEIDEMAN 1979 INDICATESINDICATE THAT THEY SHOULD

THEREFORE BE DISCOUNTED HE CALCULATESCALCULATE THAT FOR 100YEAR RETURN PERIOD AT

9METER 30FOOT WATER DEPTH INSIDE BEAUFORT SEA BARRIER ISLAND STORM

SURGE OF METERSMETER 63 FEET IS ACCOMPANIED BY MAXIMUM WAVE HEIGHT OF ONLY

82 METERSMETER 27 FEET SH ANALYSISANALYSI RELIED ON TWO PROPRIETARYSTORM

HINDCAST STUDIESSTUDIE PREPARED BY JOY 1978 1979

BECHTEL 1979 IN CONCEPTUAL DESIGN STUDY OF AN ARCTIC TERMINAL FOR

ICEBREAKING TANKERSTANKER ARRIVED AT SIMILARLY SCALED OCEANOGRAPHIC DESIGN DATA

FOR 365METER 120FOOT WATER DEPTHSDEPTH OFF OF WAINWRIGHTON THE NORTHERN

CHUKCHI SEA COAST THEY CALCULATED STORM SURGE OF 33 METERSMETER 11 FEET

SIGNIFICANT WAVE HEIGHT OF 54 METERSMETER 18 FEET AND MAXIMUM WAVE HEIGHT OF

103 METERSMETER 34 FEET BASED IN PART ON OCEANOGRAPHIC SURVEY DATA COLLECTED

NEAR THE PROPOSEDTERMINAL SITE
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SEASONAL WAVE ACTIVITY IS SUMMARIZED IN TABLE 45 BASED ON BROWER ET

AL 1977 SEVERAL OBSERVERSOBSERVER INCLUDING SELIMAN ET AL 1972 AND WISEMAN

ET AL 1974 CONFIRM THE MILD WAVE CLIMATE THAT PREDOMINATESPREDOMINATE DURING SUMMER

ICEFREE PERIODSPERIOD MUCH MORE SEVERE WAVESWAVE CAN OCCUR UNDER CERTAIN CONDI

TIONSTION PARTICULARLY DURING PERIODSPERIOD OF PACK ICE RETREAT ENERGY INTERFACE

ASSOCIATESASSOCIATE 1979 REPORTSREPORT THAT DURING SOME SUMMERSSUMMER THE PACK ICE HAS RETREATED

AS FAR AS 190 TO 260 KILOMETERSKILOMETER 120 TO 160 MILESMILE OFF THE COAST UNDER

THESE CONDITIONSCONDITION SEVERE AND RAPIDLY MOVING STORMSSTORM PROCEEDING ACROSSACROS THE

SHELF CAN GENERATE WAVESWAVE OVER LONG FETCH THEY REPORT SHIPBOARD OBSER

VATION OF AVERAGE WAVE HEIGHTSHEIGHT ON THE ORDER OF TO METERSMETER 13 TO 17

FEET DURING STORM IN THE VICINITY OF POINT BARROW IN 1951

416

EXPECTED ICE CONDITIONSCONDITION IN THE HOPE BASIN PLANNING AREA ARE BRIEFLY

DESCRIBED BASED ON SEVERAL PUBLIC AND PROPRIETARY SOURCESSOURCE ICE DATA FOR THISTHI

AREA REMAINSREMAIN VERY LIMITED ADDITIONAL DATA FROM ONGOING AND FUTURE SURVEIL

LANCE PROJECTSPROJECT SHOULD BE USED DIRECTLY WHEN THEY BECOME AVAILABLE ALASKA

ARCTIC SEASSEA AND EXTENT OF SEA ICE IS SHOWN IN FIGURE 43 TYPICAL ICE

CONDITIONSCONDITION IN THE HOPE BASIN ARE CHARACTERIZED BY

ICE COVERAGE OF CLOSE TO 100 PERCENT FOR MOST OF THE YEAR

MULTIYEAR ICE FLOESFLOE TRANSPORTED TO THE REGION FROM THE ARCTIC

THE GENERAL ICE MOVEMENT IS TO THE SOUTH THROUGHTHE BERING STRAIT UNDER

INFLUENCESINFLUENCE OF WIND AND CURRENT LNASLNA AND WENDER 1979 AND REIMER ET AL

1981

FREEZEUP GENERALLYSTARTSSTART IN EARLY OCTOBER THE FIRSTYEAR ICE THICK

NESSNES GROWSGROW TO MAXIMUM OF ABOUT 4H METERSMETER 45 FEET IN EARLY MAY FOR THE

KOTZEBUE SOUND AREA WHICH IS CLOSER TO THE LAND MASSMAS THE MAXIMUM FIRSTYEAR
ICE THICKNESSTHICKNES IS ABOUT 15 METERSMETER FEET ICE DECAY GENERALLYDOESDOE NOT

START UNTIL MIDMAY AND IS COMPLETED BY SEE SECTION 52 FOR

DISCUSSION OF THE OPERATIONALSIGNIFICANCE OF THE LIMITED OPENWATER SEASON
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TABLE 45

SEASONAL WAVE ACTIVITY FOR HOPE BASIN PLANNING AREA

PERCENT FREQUENCY OF OBSERVED WAVE HEIGHT THRESHOLDSTHRESHOLD

NONHAZARDOUSNONHAZARDOU SEA CONDITIONSCONDITION IN HOPE BASIN AND SOUTHERN CHUKCHI SEA
SOUTH OF 7ON LATITUDE

WAVE HEIGHT

METERSMETER 15 25 35 55 75

MONTH FEET 10 12 13 19 20 25

MAY 57 43

JUNE 69 28

JULY 49 42

AUGUST 41 44 10

SEPTEMBER 32 46 16

OCTOBER 29 41 24

BUT

SOURCE BROWER ET 1977



FIGURE43

ALASKA ARCTIC SEASSEA EXTENT OF SEA

SOURCE AT ACADEMY OF CI 982

AB MIXMUM EXTENT SEA AVARAGEMINIMUM EXTENT

XE EXTENT SEA ABSOLUTE MINIMUM EXTENT



THE ICE COVERAGE IS CLOSE TO 100 PERCENT DURING THE MONTHSMONTH OF NOVEMBER

THROUGHMAY MULTIYEAR ICE MAY ACCOUNT FOR AS MUCH AS 20 PERCENT OF THE

TOTAL ICE COVER THE MULTIYEAR FLOE THICKNESSTHICKNES RANGESRANGE FROM 12 TO

METERSMETER TO FEET

PROBABLE RANGE OF THE RIDGE SIZE AND FREQUENCYHAS BEEN EXTRAPOLATED
IN TABLE 46 FOR THE HOPE BASIN PLANNING AREA FROM SOME LIMITED DATA

ASSEMBLED BY THE COLD REGIONSREGION RESEARCH AND ENGINEERING LABORATORY1970
JOHN MCMULLEN ASSOCIATESASSOCIATE 1980 AND VOELHER ET PRESSURE

RIDGESRIDGE CAN CONTAIN BOTH FIRSTYEAR AND MULTIYEAR ICE BASED ON HEATFLOW

ANALYSISANALYSI FIRST YEAR RIDGESRIDGE ARE ESTIMATED TO HAVE CONSOLIDATED ZONE THICK

NESSNES IE WITH ICE BONDING OF LESSLES THAN 39 METERSMETER 13 FEET MULTIYEAR

PRESSURE RIDGESRIDGE PROBABLY CAN HAVE CONSOLIDATED ZONE THICKNESSTHICKNES EXCEEDING
137 METERSMETER 45 FEET BUT THE PROBABILITY OF ENCOUNTERING SUCH FEATURE

CANNOT YET BE ESTIMATED

SURFACE TEMPERATURE DATA FROM INFRARED SATELLITE IMAGESIMAGE AS WELL

AS ICE MOTION SIMULATION DEVELOPEDBY REIMER ET AL 1981 INDICATE THAT

THE ICE IN THE NEARSHORE AREA ALONG THE NORTHERN COAST OF HOPE BASIN POINT

HOPE TO CAPE KRUSENSTERN AND KOTZEBUE SOUND IS SHELTERED FROM COLDER ICE

FROM THE ARCTIC PACK THE PROBABILITY OF ENCOUNTERING MULTIYEAR FLOESFLOE AND

RIDGESRIDGE IN THISTHI REGION WOULD THEREFORE BE QUITE SMALL AHINASAHINA AND WENDLER

1979

STRUCTURESSTRUCTURE SUPPORTINGDRILLING AND PRODUCTION FACILITIESFACILITIE IN THE AREASAREA OF

INTEREST WILL MOST PROBABLY INCLUDE GRAVEL ISLANDSISLAND AND CONICAL GRAVITY
STRUCTURESSTRUCTURE NATIONAL PETROLEUM COUNCIL 1981 THE DESIGN TOTAL ICE FORCESFORCE

WILL DEPEND NOT ONLY ON THE ICE FEATURESFEATURE BUT ALSO ON THE CONFIGURATION AND

CONTACT SURFACE CHARACTERISTICSCHARACTERISTIC OF THE STRUCTURE FOR THE PURPOSESPURPOSE OF THISTHI

PLANNING STUDY THE LOADSLOAD ON TABLE 47 ARE SUGGESTED AS EXAMPLESEXAMPLE FOR FIXED

STRUCTURESSTRUCTURE THAT ARE TO BE LOCATED IN THE ZONE OF LARGE ICE MOVEMENT AND WHERE

LARGEMULTIYEAR ICE FEATURESFEATURE CAN BE EXPECTED

IN THE FLOATING LANDFAST ICE ZONE ICE MOVEMENT WILL BE SIGNIFICANTLY
LESSLES AND MULTIYEAR ICE FEATURESFEATURE WILL BE LESSLES LIKELY TO BE ENCOUNTERED IN

THISTHI ZONE LOAD OF 350 KIPSKIP PER FOOT OF WATERLINE DIAMETER HORIZONTAL FOR

VERTICAL CYLINDRICAL STRUCTURE OR GRAVEL ISLAND SEEMSSEEM APPROPRIATE
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TABLE 46

EXTRAPOLATED PRESSURE RIDGE CHARACTERISTICSCHARACTERISTIC AND FREQUENCY

SAIL HEIGHT KEEL DEPTH NUMBER OF RIDGESRIDGE
ME ME PER

06 21 148

06 12 21 42 148

12 18 42 64 37

18 30 64 106 19

30 106 19

SOURCE BRIAN WATT ASSOCIATESASSOCIATE



TABLE 47

GENERALIZED ICE LOADSLOAD FOR REPRESENTATIVE

DRILLING STRUCTURESSTRUCTURE IN DEEPER WATER1

UH TOTAL HORIZONTAL UH VERTICAL

1000 KIPSKIP 1000 KIPSKIP

GRAVEL ISLAND

VERTICAL CYLINDER 140 200

45 CONE 135 180 100 135

20 CONE 60 80 100 135

SEE TEXT FOR EXPLANATION

TOTAL LOAD INCLUDESINCLUDE BOTH STATIC WIDELY DISTRIBUTED AND IMPACT
LOCALLY DISTRIBUTED LOADSLOAD

FOR 400FOOT ISLAND USING 500 KIPSFOOT OF WATERLINE DIAMETER

ASSUMESASSUME NO ADFREEZE PLUSPLU TIDAL MOVEMENT

SOURCE BRIAN WATT ASSOCIATESASSOCIATE



IT IS EXPECTED THAT ENGINEERING STRUCTURESSTRUCTURE FOR THE CHUKCHI SEA WILL HAVE

TO BE DESIGNED FOR VERY HIGH AND LOCALIZED ICE LOADSLOAD SELECTING APPROPRIATE

DESIGN ICE PRESSURE CRITERIA FOR THESE STRUCTURESSTRUCTURE IS DIFFICULT TASK

DUE TO THE LACK OF DATA AND INDUSTRY EXPERIENCE BRUEN ET 1981 DISCUSSDISCUS

THE COMPLICATIONSCOMPLICATION INVOLVED IN CRITERIA SELECTION AND SUGGEST TENTATIVE

RELATIONSHIP BETWEEN THE DESIGN ICE PRESSURE AND THE CONTACT AREA UNDER

CONSIDERATION THE SUGGESTED DESIGN ICE PRESSURE STARTSSTART AT 1600 PSI FOR

SQUARE FOOT AREA DECREASINGTO 1200 PSI FOR 100 SQUARE FOOT AREA AND 500

PSI FOR 1000 SQUARE FOOT AREA

42 AND GEOLOGIC

421 DATA SOURCESSOURCE AND REFERENCE

THE CHUKCHI SEA SHELF AS GEOGRAPHICAND GEOLOGIC UNIT HAS RECEIVED

INTERMITTENT STUDY FROM RESEARCHERSRESEARCHER OVER THE LAST TWO DECADESDECADE AND REASON

ABLE AMOUNT OF KNOWLEDGEHAS BEEN ACCUMULATED ABOUT THE STRUCTURAL TECTONIC

AND ENVIRONMENTAL GEOLOGY OF THE AREA HOWEVER THE CHUKCHI SEA HAS RECEIVED

CONSIDERABLY LESSLES ATTENTION THAN THE BEAUFORT SEA DUE TO ITS REMOTENESSREMOTENES FROM

EXISTING PETROLEUM DEVELOPMENT AND TRANSPORTATION INFRASTRUCTURE NEVERTHE

LESSLES LIMITED AMOUNT OF MAGNETIC GRAVITY AND SEISMIC DATA IS AVAILABLE

PRIMARILY FROM RESEARCH CONDUCTED BY THE US GEOLOGICAL SURVEY AT THE TIME

OF THISTHI WRITING LITTLE OF THE AVAILABLE DATA HAD BEEN SYNTHESIZEDALTHOUGH

GEOHAZARDSGEOHAZARD REPORT IS CURRENTLY IN PREPARATION BY THE US GEOLOGICAL SURVEY

422

THE CHUKCHI SHELF IS PENEPLAINED SEDIMENTARYREMNANT THE

EXTENSION OF THE COLVILLE GEOSYNCLINE BENEATH THE CHUKCHI SEA SHELF IS

COMPRISED OF LOWER CRETACEOUSCRETACEOU AND OLDER SEDIMENTARY ROCKSROCK WITH PRESUMED

AVERAGE THICKNESSTHICKNES OF KILOMETERSKILOMETER MILESMILE AND MAXIMUM THICKNESSTHICKNES SPECU

LATED AT KILOMETERSKILOMETER MILESMILE IT HAS BEEN ESTIMATED THAT AS MUCH AS

6000 METERSMETER 20000 FEET OF CRETACEOUSCRETACEOU SEDIMENTSSEDIMENT INTERBEDDED WITH VOLCANICSVOLCANIC

MAY LIE IMMEDIATELY OFFSHORE BENEATH THE CHUKCHI SEA ARCTIC INSTITUTE OF

NORTH AMERICA 1974
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THE THICKNESSTHICKNES AND STRATIGRAPHY OF THE PRECRETACEOUSPRECRETACEOU INTERVAL IS IN

QUESTION GREAT DEAL DEPENDSDEPEND ON THE NATURE AGE AND EXTENT OF APPARENT
BASEMENT HIGHSHIGH INDICATED BY GRAVITY AND MAGNETIC SURVEYSSURVEY SUBBOTTOM

REFLECTIONSREFLECTION OF THE TIGARA UPLIFT AREA OFF POINT HOPE AND CAPE LISBURNE

INDICATE NO STRATIFICATION BUT STRONGLY SUGGEST BURIED SEDIMENTARY ROCK

ROCKSROCK ARE GENERALLY BELIEVED TO BE COMPLEXLYFOLDED AND FAULTED ROCKSROCK OF

DEVONIAN CARBONIFEROUSCARBONIFEROUAND EARLY MESOZOIC AGE MOORE 1964

THE SEDIMENT CHARACTER OF THE CHUKCHI SHELF SEAFLOOR IS FAIRLY WELL

KNOWN PRIMARILY FROM THE WORK OF CREAGERAND MCMANUSMCMANU 1967 IN GENERAL
THE CHUKCHI SHELF DISPLAYSDISPLAY VERY LOW RELIEF AND IS COVERED BY THIN RELICT AND

RESIDUAL SEDIMENTSSEDIMENT WITH MINIMAL INPUT OF NEW FINE SANDSSAND SILT AND CLAY
FROM THE BERING STRAIT AND KOTZEBUE SOUND US COAST GUARD 1970 EXTREME

DIVERSITY EVEN OVER SHORT DISTANCESDISTANCE IS THE MOST DISTINCTIVE CHARACTERISTIC

OF ARCTIC SHELF SEDIMENTSSEDIMENT THE SEDIMENT COVER RARELY EXCEEDSEXCEED 10 METERSMETER 33

FEET AND FREQUENTLYIS ON THE ORDER OF TO METERSMETER 10 TO 17 FEET MOORE

1964 SEDIMENTSSEDIMENT ARE PREDOMINANTLYHOLOCENE SILTSSILT AND CLAYSCLAY WITH WIDESPREAD
PLEISTOCENE GRAVEL SHEETSSHEET OCCURING AT DEPTHSDEPTH FROM TO 10 METERSMETER 10 TO 33

FEET 1978 IN WATER DEPTHSDEPTH OF 30 METERSMETER 100 FEET AND MORE

BEDROCK IS FREQUENTLYEXPOSED WITH ONLY PATCHESPATCHE OF SEDIMENT FILLING DEPRESDEPRE
SIONSSION MOORE 1964

BOTTOM SEDIMENTSSEDIMENT IN THE AREA RANGE FROM SILT AND CLAY THROUGHWELL

SORTED SANDSSAND TO MUDDY OR TO CLEAN GRAVELSGRAVEL THE BOTTOM SEDIMENT DISTRIBUTION

OF THE CHUKCHLI SEA AS DESCRIBED BY CREAGER AND MCMANUSMCMANU 1967 ARE

ILLUSTRATED IN FIGURE 44 IN GENERAL GRAIN SIZE DECREASESDECREASE AWAY FROM THE

SHORE OR DOWNSTREAM FROM THE SEDIMENT SOURCE

IN THE NEARSHORE WATERSWATER OF THE CHUKCHI SEA AND ON THE CHUKCHI SHELF

SEDIMENTARYDEPOSITIONAL STRUCTURESSTRUCTURE ARE LARGELYABSENT COMBINATION OF ICE

BOTTOM INTERACTION AND BIOTURBATION IS BEING CONSIDERED THE PRIMARY PROCESSPROCES

REPLACING OLDER EXPLANATIONSEXPLANATION THAT EMPHASIZED WAVE AND CURRENT ACTION BARNESBARNE

AND REIMNITZ 1974 ICE GOUGE PHENOMENA ARE DISCUSSED IN GREATER DETAIL IN

SECTION 423
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FIGURE44

DISTRIBUTION OF BOTTOM SEDIMENTSSEDIMENT CHUKCHI SEA

SOURCE CREAGER OQN 967



TOIMIL AND GRANTZ 1976 SPECULATETHAT THE ANOMALOUSLYCOARSE SEDIMENTSSEDIMENT

REPORTED ON MANY SHOALSSHOAL OF THE CHUKCHI SHELF BY CREAGER AND MCMANUSMCMANU 1967

MAY IN PART RESULT FROM SEABEDSEDIMENT WINNOWINGBY PROCESSESPROCESSE RELATED TO

REPEATED MASSIVE ICE GROUNDINGSGROUNDING OR BERGFIELDSBERGFIELD THEY RECOGNIZE HOWEVER THAT

THE COARSENESSCOARSENES OF SEDIMENTSSEDIMENT ON SOME OF THE SHOALSSHOAL CAN BE MORE DIRECTLY

ATTRIBUTED TO NEARBY OUTCROPSOUTCROP OR TO WAVE AND FLUVIAL EROSION AND DEPOSITION

DURING TIMESTIME OF EUSTATICALLY LOWERED SEA LEVEL

423

TYPESTYPE OF POTENTIAL GEOLOGIC HAZARDSHAZARD TO PETROLEUM DEVELOPMENTEXIST IN

THE PROPOSED LEASE SALE AREA INCLUDE ICE GOUGING SUBSEA PERMAFROST

SEISMICITY AND COASTAL EROSION BASED ON EVIDENCE REVIEWED FOR THISTHI REPORT

VOLCANISM AND SEAFLOOR INSTABILITY DO NOT APPEAR TO BE MAJOR RISKSRISK IN THISTHI

REGION

SEA ICE REWORKSREWORK SEDIMENTSSEDIMENT AND MODIFIESMODIFIE BOTTOM TOPOGRAPHYBY IMPACTION

PLOWINGAND GOUGING ICE GOUGINGOR ICE SCOUR AS IT IS ALSO CALLED MAY BE

CAUSED BY ANY TYPE ICE WITH SUFFICIENT DRAFT AND MOMENTUM TO PENETRATE THE

SEAFLOOR PRESSURE RIDGESRIDGE ARE PROBABLYTHE MOST COMMON TYPE OF ICE FEATURE

TO PRODUCE MAJOR DEPRESSIONSDEPRESSION IN THE SEAFLOOR ALTHOUGH ICE ISLANDSISLAND AND THEIR

FRAGMENTSFRAGMENT ARE CAPABLE OF SCOUR AS WELL ACCORDING TO BARNESBARNE AND REIMNITZ

1974 ICE PROCESSESPROCESSE APPEAR TO DOMINATE THE ENTIRE SHELF OF THE CHUKCHI SEA

INCLUDING THE BEACH DURING THE WINTER SEASON

REIMNITZ AND 1974 STUDIESSTUDIE OF THE BEAUFORT SEA ICE GOUGESGOUGE

INDICATE THAT ICESCOURED RELIEF TENDSTEND TO DOMINATE THE SMALLSCALE SHELF

MORPHOLOGYBETWEEN DEPTHSDEPTH OF TO 10 METERSMETER 26 TO 33 FEET WITH THE GREATEST

INTENSITY OF GOUGING CORRESPONDSCORRESPOND TO DEPTHSDEPTH WHERE THE ZONE OF GROUNDED

RIDGESRIDGE STAMUKHI ZONE IS FORMED IN 10 TO 20 METERSMETER 33 TO 66 FEET OF WATER

ICE GOUGING IS ALSO ESPECIALLY INTENSE ON THE SEAWARD SLOPESSLOPE OF BATHYMETRIC

HIGHSHIGH

TOIMILSTOIMIL 1979 RECONNAISSANCE STUDY OF ICE SCOUR IN THE CHUKCHI SEA

PRODUCED THE FOLLOWING OBSERVATIONSOBSERVATION
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THE DENSITY OF ICE SCOUR INCREASESINCREASE WITH INCREASING LATITUDE

INCREASING SLOPE GRADIENTSGRADIENT AND DECREASING WATER DEPTH

SCOUR WAS OBSERVED TO OCCUR AT LEAST AS FAR SOUTH AS CAPE PRINCE OF

WALESWALE

DENSITIESDENSITIE OF OVER 200 GOUGESGOUGE PER KILOMETER 320 PER MILE WERE

ENCOUNTERED IN WATER DEPTHSDEPTH LESSLES THAN 30 METERSMETER FEET

NO VALUESVALUE HIGHER THAN 50 PER KILOMETER 80 PER MILE WERE FOUND IN

WATER DEPTHSDEPTH DEEPER THAN 50 METERSMETER 165 FEET

THE MAXIMUM DEPTH AT WHICH EVIDENCE OF SCOUR WAS OBSERVED WAS 58

METERSMETER 192 FEET

MAXIMUM INCISION DEPTHSDEPTH WERE FOUND IN WATER DEPTHSDEPTH OF 36 TO 50

METERSMETER 120 TO 165 FEET

AN EXTREME INCISION DEPTH OF 45 METERSMETER 15 FEET WAS ENCOUNTERED

AT DEPTH OF 35 TO 40 METERSMETER 115 TO 130 FEET

TOIMIL 1978 ALSO NOTED SEVERAL DIFFERENCESDIFFERENCE BETWEEN GOUGING IN THE

BEAUFORT AND CHUKCHI SEASSEA

THE MAXIMUM WATER DEPTH OF ICE GOUGING OCCURRENCE APPEARSAPPEAR TO BE

SHALLOWER IN THE CHUKCHI SEA THAN THE BEAUFORT SEA

IN THE CHUKCHI ICE SCOUR IS ASSOCIATED WITH AND MAY BE MODIFIED BY

STRONG CURRENTSCURRENT

GOUGE TRENDSTREND IN THE BEAUFORT SEA ARE GENERALLY PARALLEL TO SHORE

REFLECTING THE WESTWARD DRIFT OF PACK ICE BUT THE TREND IS

POORLY DEVELOPEDIN THE CHUKCHI
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IN THE CHUKCHI SEA GOUGE DENSITIESDENSITIE ARE VARIABLE AND PATCHY UNDER

OTHERWISE UNIFORM CONDITIONSCONDITION

WHILE THE GENERAL LEVEL OF SEISRNICITY IN THE HOPE BASIN PLANNING AREA IS

RELATIVELY LOW AS INDICATED BY ITS DESIGNATION BY THE AMERICAN PETROLEUM

INSTITUTE 1982B IN SEISMIC RISK ZONE SEVERAL EPICENTERSEPICENTER HAVE BEEN

RECORDED OVER THE LAST 30 YEARSYEAR EITTREIM AND GRANTZ 1977 IN TERMSTERM OF ITS

GENERAL TECTONIC SETTING THE HOPE BASIN LIESLIE WITHIN AN AREA DOMINATED BY

PREEXISTING TECTONIC STRUCTURESSTRUCTURE THAT ARE NOT LIKELY TO BE MAJOR EARTHQUAKE

PRODUCING STRUCTURESSTRUCTURE AT THE PRESENT TIME WOODWARDCLYDE1978 SOME

APPARENT HOLOCENE SCARPSSCARP ARE EVIDENT SOUTH OF POINT HOPE BUT THE TECTONIC

SIGNIFICANCE OF THESE FEATURESFEATURE HAS NOT BEEN EVALUATED GRANTZ ET AL 1976

MANY FAULTSFAULT HAVE BEEN RECOGNIZED ON SEISMIC PROFILE DATA WITHIN THE BASIN AND

ESPECIALLY ALONG THE KOTZEBUE ARCH AT THE SOUTHERN EDGE OF THE BASIN

HOWEVER NO DISPLACEMENTSDISPLACEMENT ARE KNOWN IN UNCONSOLIDATED HOLOCENE SEDIMENTSSEDIMENT NOR

ARE ANY SCARPSSCARP KNOWN ON THE EXTREMELY FLAT SEA FLOOR GRANTZ ET AL 1976

RECENT STUDY FOR THE ALASKA SUBARCTIC OFFSHORE COMMITTEE WOODWARD

CLYDE 1978 EXAMINED POTENTIAL GROUND MOTION CHARACTERISTICSCHARACTERISTIC THAT MIGHT BE

ASSOCIATED WITH EARTHQUAKESEARTHQUAKE IN THE HOPE BASIN AREA ASSUMING RANDOM

EARTHQUAKE SOURCE AND SEISMIC EVENT WITH 100YEAR RETURN PERIOD OF

MAGNITUDE65 THE STUDY COMPUTED VARIOUSVARIOU GROUND MOTION PARAMETERSPARAMETER AND THEIR

ASSOCIATED RETURN PERIODSPERIOD IT WAS FOUND THAT GROUND ACCELERATIONSACCELERATION OF 003 TO

012 COULD BE EXPECTED TO OCCUR ON AN AVERAGE OF ONCE EVERY 100 YEARSYEAR

THE ASSOCIATED MAXIMUM VELOCITIESVELOCITIE WERE APPROXIMATELY 22 TO 90 CENTIMETERSCENTIMETER

SECOND 04 TO 35 INCHESINCHE PER SECOND IN THE HOPE BASIN HOWEVER THE

ANALYSISANALYSI IS VERY SENSITIVE TO THE SEISMICITY LEVEL AND IF LARGER EARTHQUAKE

WERE TO OCCUR THE ACCELERATIONSACCELERATION AND VELOCITIESVELOCITIE WOULD BE SIGNIFICANTLY

INCREASED

ALTHOUGH ICEBONDED PERMAFROST IS KNOWN TO BE WIDELY DISTRIBUTED ON THE

BEAUFORT SEA SHELF LITTLE IS KNOWN ABOUT CONDITIONSCONDITION ON THE CHUKCHI SHELF

WEEKSWEEK ET AL 1978 THE ARCTIC INSTITUTE OF NORTH AMERICA 1974 INDICATESINDICATE

THAT WHILE RELICT PERMAFROST IS KNOWN TO OCCUR BENEATH THE COASTAL WATERSWATER OF

THE CHUKCHI SEA LITTLE IS KNOWN ABOUT ITS AREAL DISTRIBUTION THICKNESSTHICKNES

NATURE AND EQUILIBRIUM CONDITIONSCONDITION
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ACCORDING TO BARNESBARNE AND HOPKINSHOPKIN 1978 SUBSEA RELICT PERMAFROST IS MOST

LIKELY TO BE ENCOUNTERED IN SHALLOW INSHORE AREASAREA WHERE ICE RESTSREST DIRECTLY

ON THE SEABED RELICT PERMAFROSTMAY BE ENCOUNTERED ON ANY PART OF THE SHELF

INSHORE OF THE 90METER 300FOOT ISOBATH WHILE SEVERAL INVESTI

GATORSGATOR CONTINUE TO STUDY THE PATTERN OF SUBSEA PERMAFROST OCCURENCE ON THE

CHUKCHI SEA SHELF NO MORE RECENT DATA IS AVAILABLE

FROZEN GAS HYDRATESHYDRATE OR ATESH ARE GEOLOGICAL FEATURE OFTEN

ENCOUNTERED IN ASSOCIATION WITH OR BELOW ICEBONDED PERMAFROST ZONESZONE THEY

OCCUR AS LATTICEWORK OF GAS AND WATER MOLECULESMOLECULE WITH TYPICAL RATIO OF

ONE GAS MOLECULE TO SIX WATER MOLECULESMOLECULE ENERGY INTERFACE ASSOCIATESASSOCIATE 1979

WHEN HEATED CLATHRATESCLATHRATE MAY DECOMPOSE RELEASING GAS WITH MUCH GREATER

VOLUME ANDOR PRESSURE THAN IT HAD IN THE FROZEN STATE BECAUSE OF THE HIGH

PRESSURESPRESSURE THAT MAY ACCOMPANY THAWING FROZEN HYDRATESHYDRATE ARE OF CONCERN TO

OFFSHORE DRILLING OPERATIONSOPERATION IN ARCTIC WATERSWATER

LITTLE IS KNOWN ABOUT THE DISTRIBUTION OF CLATHRATESCLATHRATE ON THE CHUKCHI SEA

SHELF INDIRECT EVIDENCE FROM SEISMIC REFLECTION RECORDSRECORD INDICATESINDICATE THAT

CLATHRATESCLATHRATE MAY BE WIDESPREAD IN THE BEAUFORT SEA WEEKSWEEK ET AL 1978

THE CUAST ALONG THE CHUKCHI SEA IS GENERALLY NARROW TRANSITION ZONE

BETWEEN THE TUNDRA SURFACE AND THE SEA ARCTIC OF NORTH AMERICA

1974 IT RANGESRANGE FROM STEEP NEARLY CONTINUOUSCONTINUOU SEA CLIFFSCLIFF WITH GULLIESGULLIE AND

NARROW VALLEYSVALLEY TO LOW GENTLE SLOPESSLOPE WHERE THE SEA MEETSMEET THE PLAIN WITH

LITTLE DISCERNIBLE SHORELINE BREAK THE NEARSHORE REGIME IS COMPOSEDOF BOTH

SEMIENCLOSED LAGOONSLAGOON AND OPEN EMBAYMENTSEMBAYMENT WITH COMMON COASTAL LANDFORM

FEATURESFEATURE SUCH AS BEACHESBEACHE BARRIER ISLANDSISLAND BARRIER BARSBAR SPITSSPIT DUNESDUNE AND

RIVER DELTASDELTA DURING THE SHORT SUMMER WHEN SEA ICE MOVESMOVE OFF THE COAST

THERMAL AND WAVE EROSION FORM STEEP SEA CLIFFSCLIFF AND MARKED ANNUAL RETREAT

OF SHORELINESSHORELINE OCCURSOCCUR

STUDIESSTUDIE OF COASTAL EROSION IN THE BARROW REGION SHOW THAT ANNUAL RATESRATE

OF CLIFF RETREAT EAST OF BARROW IN ELSON LAGOONGENERALLYEXCEED METERYEAR

FEETYEAR AND OCCASIONALLY EXCEED 10 METERSYEAR 33 FEETYEAR HARPER

1978 HOWEVER WEST OF BARROW ALONG THE CHUKCHI SEA COAST CLIFF EROSION
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RATESRATE HAVE BEEN MEASURED AT TO 30 METERSYEAR TO 10 FEETYEAR WITH

LONGTERM RETREAT RATE OF OVER METERSYEAR FEETYEAR HARPER 1978

HARPER 1978 SPECULATESSPECULATE THAT TEMPORALVARIATIONSVARIATION IN EROSION RATESRATE MAY

RESULT FROM VARIATIONSVARIATION IN ANNUAL WAVE ENERGY LEVELSLEVEL ASSOCIATED WITH STORMSSTORM

MIGRATORYBARATTACHMENT POINTSPOINT AND LOCALIZED BEACH BORROW ACTIVITY

AN ADDITIONAL CONCERN INGH NOT ONLY COASTAL EROSION RATESRATE BUT

ALSO THE SITING ONSHORE SUPPORT FACILITIESFACILITIE IS ICE PILEUP OR RIDEUP

EVENTSEVENT DESCRIBED BY KOVACSKOVAC AND KOVACSKOVAC 1982 SHORE ICE PILEUP AND OVER

RIDE ARE FREQUENT EVENTSEVENT ALONG ARCTIC SHORELINESSHORELINE EVENTSEVENT GENERALLY OCCUR

BETWEEN MARCH AND JUNE IN THE CHUKCHI SEA ICE OVERRIDE EVENTSEVENT CAN AFFECT

STRUCTURESSTRUCTURE UP TO 25 METERSMETER 82 FEET FROM WATER AT ELEVATIONSELEVATION OF METERSMETER 20

FEET EVEN WITHIN BARRIER ISLANDSISLAND SHORE ICE PILEUPSPILEUP ALONGTHE CHUKCHI SEA

COAST IN 1981 WERE FOUND TO BE MASSIVE SOME REACHINGHEIGHTSHEIGHT OF 20 METERSMETER

66 FEET AND EXTENDING CONTINUOUSLYALONG SEVERAL KILOMETERSKILOMETER OF SHORELINE

ICE OVERRIDE EVENTSEVENT OF MORE THAN 30 YEARSYEAR AGO PRODUCED INLAND ICE MOVEMENTSMOVEMENT

OF AT LEAST 125 METERSMETER 410 FEET NEAR CAMDEN BAY IN THE BEAUFORT SEA KOVACSKOVAC

AND KOVACSKOVAC 1982 ICE PILEUP EVENTSEVENT CAN ALSO PRODUCE EXTENSIVE SOIL BERMSBERM

AND TUNDRA SCARSSCAR
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THE HOPE BASIN PLANNING AREA IS CHARACTERIZED BY SIGNIFICANT SEASONAL

AND YEARROUND POPULATIONSPOPULATION OF MAMMALSMAMMAL BIRDSBIRD AND FISH THE AREA HAS YEAR

ROUND POPULATIONSPOPULATION OF MARINE MAMMALSMAMMAL INCLUDING RINGED SEALSSEAL AND BEARDED SEALSSEAL

POLAR BEARSBEAR ARE ALSO FOUND ON PACK ICE AND OCCASIONALLY DEN IN THE AREA FROM

POINT HOPE TO THE KUPARUK RIVER SOME BARRENGROUND CARIBOU OVERWINTER IN

THE ICY CAPE TO POINT LAY AREA SEASONAL POPULATIONSPOPULATION OF BOWHEAD WHALESWHALE

BELUKHA WHALESWHALE SPOTTED SEALSSEAL WALRUSESWALRUSE AND GRAY WHALESWHALE ARE COMMON SOME 13

OTHER SPECIESSPECIE OF MARINE MAMMALSMAMMAL ARE OCCASIONAL OR RARE INHABITANTSINHABITANT OF THE

REGION THE ENDANGEREDBOWHEADSBOWHEAD MIGRATE IN THE ICE LEADSLEAD IN THE NORTHERN

CHUKCHI SEA IN APRIL AND MAY AND RETURN WESTWARD IN THE FALL BOWHEADSBOWHEAD HAVE

BEEN SIGHTED BARROW AS LATE AS NOVEMBER WALRUSESWALRUSE USE THE PACK ICE EDGE

OF THE NORTHERN CHUKCHI SEA AS SUMMER HABITAT MIGRATING IN SPRING AND FALL
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WITHIN SEVERAL MILESMILE OF SHORE AND FEEDING IN MOLLUSK BEDSBED ARCTIC INSTITUTE

OF NORTH AMERICA 1974

BIRDSBIRD ARE TRANSIENT IN THE CHUKCHI SEA SEA BIRDSBIRD ARE SEASONALLY

PRESENT FROM MAY THROUGHSEPTEMBER AND THEIR COLONIESCOLONIE ARE OF MINOR IMPORTANCE

IN THE AREA NORTH OF CAPE LISBURNE THE NORTHERNMOST NESTING SEA BIRD COLONY

IN THE ARCTIC IS LOCATED AT CAPE BEAUFORT THE LARGEST CONCENTRATIONSCONCENTRATION

ARE FOUND IN COASTAL AREASAREA BETWEEN JULY AND SEPTEMBER LARGE LATE SUMMER

CONCENTRATIONSCONCENTRATION ARE FOUND AT PEARD BAY AND ON SOLOVIK ISLAND NEAR ICY CAPE

NESTING SEABIRD COLONIESCOLONIE ARE FOUND AT CAPESCAPE THOMPSONAND LISBURNE AND IN

KOTZEBUE SOUND THE ENDANGERED ARCTIC PEREGRINE FALCON IS FOUND BETWEEN CAPE

LISBURNE AND POINT LAY ARCTIC INSTITUTE OF NORTH AMERICA 1974

IN THE CHUKCHI SEA WATERFOWL MAKE EXTENSIVE USE OF SHORE LEADSLEAD IN MAY

SIGNIFICANT YEARTOYEAR VARIATIONSVARIATION EXIST IN HABITAT USE BY POSTBREEDING

MIGRANTSMIGRANT MAKING DELINEATION OF CRITICAL HABITAT DIFFICULT POTENTIAL OCS

DEVELOPMENT CONFLICTSCONFLICT WITH BIRDSBIRD INCLUDE USE OF OPEN ICE LEADSLEAD BY BARGE AND

TANKER TRAFFIC AIRCRAFT OVERFLIGHTSOVERFLIGHT AND ONSHORE SUPPORT FACILITIESFACILITIE MAJOR

BIRD NESTING COLONIESCOLONIE ARE LOCATED SOUTH OF CAPE BEAUFORT OCSEAP 1978

THE MAJORITY OF THE FISH FOUND IN THE CHUKCHI SEA AREA ARE ONE OF

FIVE SPECIESSPECIE ARCTIC COD ARCTIC CISCO LEAST CISCO ARCTIC CHAR AND

FOURHORN SCULPIN THE ARCTIC COD IS THE MAJOR SECONDARY CONSUMER IN THE

ARCTIC MARINE FOOD CHAIN FEW SMALL COMMERCIAL SALMON RUNSRUN ARE PRESENT IN

KOTZEBUE SOUND ARCTIC INSTITUTE OF NORTH AMERICA 1974

ARCTIC ECOSYSTEMSECOSYSTEM DISPLAY CONSIDERABLE RESILIENCE EFFECTIVELY COPING

WITH EXTREMESEXTREME OF TEMPERATURE LIGHT AND SALINITY AND INCONSTANCYIN ICE

COVER AND LENGTH OF THE GROWING SEASON HOWEVER SENSITIVITIESSENSITIVITIE TO DIS

TURBANCE DO EXIST ARCTIC SPECIESSPECIE ARE GENERALLY LONGLIVED AND SLOW TO

REPRODUCE DISTURBED COMMUNITIESCOMMUNITIE MAY REPOPULATE BUT OVER RELATIVELY

LONG TIME PERIOD AS RECRUITMENT RATESRATE ARE GENERALLY LOW OCSEAP 1978
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50 TECHNOLOGY

51

THE TECHNOLOGYASSESSMENT ROR THE HOPE BASIN OCS PLANNING AREA HAS THREE

MAJOR COMPONENTSCOMPONENT

AN ASSESSMENT OF THE ENVIRONMENTAL FORCESFORCE AND OPERATINGCONDITIONSCONDITION

CHAPTER 40 INFLUENCING THE DESIGN SELECTION AND LOCATION OF

OFFSHORE FACILITIESFACILITIE INCLUDING PLATFORMSPLATFORM AND PIPELINESPIPELINE AND THE

OVERALL FIELD DEVELOPMENTAND TRANSPORTATION STRATEGIESSTRATEGIE

DESCRIPTION OF SELECTED FIELD DEVELOPMENT COMPONENTSCOMPONENT THEIR

DESIGN PARAMETERSPARAMETER AND INSTALLATION TECHNIQUESTECHNIQUE THISTHI CHAPTER AND

CHAPTER 60 INCLUDED IN THISTHI EVALUATION IS DISCUSSION OF

TRADEOFFSTRADEOFF BETWEEN ARTIFICIAL ISLANDSISLAND AND OTHER PLATFORMSPLATFORM ICE

BREAKER TANKER TRANSPORTVS PIPELINESPIPELINE TO ICEFREE PORTSPORT TECH

NIQUESNIQUE TO MARGINAL FIELDSFIELD AND THE APPLICATION OF SUBSEA

SYSTEMSSYSTEM

IDENTIFICATION OF FIELD DEVELCMENT STRATEGIESSTRATEGIE THAT MAY BE ADOPTED

TO DEVELOP OIL RESOURCESRESOURCE IN THE SOUTHERN CHUKCHI SEA THE FIELD

DEVELOPMENTSTRATEGYINVOLVESINVOLVE THE SUM OF THE VARIOUSVARIOU FIELD DEVELOP
MENT COMPONENTSCOMPONENT PLATFORMSPLATFORM WELLSWELL PROCESSPROCES EQUIPMENT PIPELINESPIPELINE

TERMINALSTERMINAL ETC AND THE TRANSPORTATIONSYSTEMSSYSTEM CHAPTER 70

IN PREVIOUSPREVIOU TECHNOLOGYASSESSMENTSASSESSMENT IN THISTHI SERIESSERIE DAMESDAME MOORE ALREADY
HAS PRESENTED DETAILED DESCRIPTIONSDESCRIPTION OF DIFFERENT TYPESTYPE OF ARCTIC AND SUB

ARCTIC PETROLEUM TECHNOLOGIESTECHNOLOGIE THE REPORTSREPORT ON BEAUFORT SEA PETROLEUM

DEVELOPMENT SCENARIOSSCENARIO DAMESDAME MOORE 1978 AND BERINGNORTON PETROLEUM

DEVELOPMENTSCENARIOSSCENARIO DAMESDAME MOORE 0A CONTAIN AN EXTENSIVE DISCUSSION

OF ARCTIC AND SUBARCTIC PETROLEUM TECHNOLOGIESTECHNOLOGIE THESE REPORTSREPORT PRESENTED

DESCRIPTIONSDESCRIPTION OF ARTIFICIAL ISLANDSISLAND CAISSONSCAISSON AND MONOCONESMONOCONE THAT ARE RELEVANT

TO THISTHI STUDY RATHER THAN REITERATE THESE DESCRIPTIONSDESCRIPTION THE READER IS

REFERRED TO THESE TECHNICAL DISCUSSIONSDISCUSSION THAT PROVIDE BACKGROUNDFOR THISTHI
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REPORT FROM THISTHI BROAD EVALUATION OF ARCTIC OIL AND GAS TECHNOLOGIESTECHNOLOGIE
SUBSET OF SPECIFIC EXPLORATION PRODUCTION AND TRANSPORTATION TECHNOLOGIESTECHNOLOGIE
AND SYSTEMSSYSTEM TAILORED TO THE ENVIRONMENT AND OPERATIONAL CONDITIONSCONDITION OF THE

SOUTHERN CHUKCHI SEA WAS SELECTED

52 BASIN DESIGN AND OPERATIONAL

WHILE INDUSTRY HAS NOT YET CONSTRUCTED AND OPERATED EXPLORATION AND

DEVELOPMENT CONCEPTSCONCEPT IN ICEINFESTED WATERSWATER ANALOGOUSANALOGOU TO THOSE OF THE

CHUKCHI SEA ITS EXPERIENCE IN DESIGNING AND CONSTRUCTINGICEREINFORCED

PLATFORMSPLATFORM FOR COOK INLET AND ARTIFICIAL ISLANDSISLAND FOR ICE CONDITIONSCONDITION IN THE

US AND CANADIAN BEAUFORT SEASSEA PROVIDESPROVIDE TECHNOLOGICALBASE FOR EXTENSION

OF OIL AND GAS RECOVERY TO THE CHUKCHI SEA EXISTING ARCTIC AND SUBARCTIC

DESIGNSDESIGN ARE BEING IMPROVED AND OPTIMIZED AND STRUCTURAL DESIGNSDESIGN FOR MORE

SEVERE SEA ICE CONDITIONSCONDITION HAVE BEEN UNDER INVESTIGATION BY THE INDUSTRY
SUITABLE PLATFORM TYPESTYPE HAVE BEEN IDENTIFIED AND IN MANY CASESCASE ADVANCED

THROUGHMODEL TESTSTEST

THE PRESENCE OF SEA ICE IN CHUKCHI SEA WATERSWATER POSESPOSE SIGNIFICANT

CHALLENGE IN THE DESIGN OF OFFSHORE FIELD DEVELOPMENT COMPONENTSCOMPONENT FOR THE

EXPLORATIONAND PRODUCTION OF OIL AND GAS WATER DEPTH IS ALSO AN IMPORTANT

FACTOR BUT PRESENT TECHNOLOGICAL CAPABILITIESCAPABILITIE FOR ARCTIC AREASAREA ARE ON

DIFFERENT SCALE FROM THOSE FOR ICEFREE OCS AREASAREA WATER DEPTHSDEPTH FROM 10 TO

60 METERSMETER 30 TO 200 FEET ARE FOUND ACROSSACROS THE RELATIVELY SHALLOW CHUKCHI

SEA SHELF DUE TO INDUSTRYSINDUSTRY RELATIVELY LIMITED EXPERIENCE IN OPENCOAST SEA

ICE ENVIRONMENTSENVIRONMENT THE TERM MAY BE APPROPRIATE FOR ARCTIC WATER

DEPTHSDEPTH BEYOND30 METERSMETER 100 FEET

THE PROGRESSIVELY SEVERE ICE CONDITIONSCONDITION FOUND AS ONE MOVESMOVE NORTH

IN THE CHUKCHI SEA SUBSTANTIALLY LIMITSLIMIT THE SUMMER SEASON DURING WHICH

CONVENTIONAL OPENWATER DRILLING AND CONSTRUCTION TECHNIQUESTECHNIQUE CAN BE USED

ICECAPABLE VESSELSVESSEL CAN SOMEWHAT EXTEND THE DRILLINGCONSTRUCTIONSEASON FOR

FLOATING EQUIPMENT ICE LIMITATIONSLIMITATION ARE SUCH THAT ONLY BOTTOMFOUNDED

ICERESISTANT CONCEPTSCONCEPT HAVE BEEN SERIOUSLY CONSIDERED AS FIRSTGENERATION

TECHNOLOGIESTECHNOLOGIE FOR YEARROUND EXPLORATION DRILLING AND OIL FIELD DEVELOPMENT
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THE PRESENCE OF MULTIYEAR PACK ICE AND ITS DYNAMIC MOVEMENT POSESPOSE THE

MOST SEVERE CONSTRAINT ON DRILLING ACTIVITIESACTIVITIE ALTHOUGH PACK ICE RETREATSRETREAT

DURING JULY AUGUST SEPTEMBERAND OCTOBER MULTIYEAR PACK ICE CAN MOVE BACK

ONSHORE DUE TO SHIFTING WINDSWIND WHILE CONVENTIONAL EXPLORATION DRILLING

TECHNIQUESTECHNIQUE SUCH AS JACKUPSJACKUP DRILL SHIPSSHIP AND SEMISUBMERSIBLESSEMISUBMERSIBLE HAVE BEEN

UTILIZED IN SUBARCTIC AND ARCTIC OFFSHORE AREASAREA DURING OPENWATER SEASONSSEASON

SIGNIFICANT ADVANTAGEIS DERIVED BY EXTENDING THE DRILLING SEASON INTO THE

WINTER MONTHSMONTH FOR THISTHI AREA REASONABLE WORKING ESTIMATE OF THE OPEN

WATER SEASON FOR CONVENTIONAL PLANNING PURPOSESPURPOSE IS 85 DAYSDAY PER YEAR THE

ACTUAL PERIOD WILL VARY SIGNIFICANTLY FROM YEAR TO YEAR AND WITH LOCATION

OPENWATER PERIODSPERIOD WITH 50 PERCENT ICE COVERAGE OR LESSLES VARY BETWEEN AND

MONTHSMONTH NATIONAL PETROLEUM COUNCIL 1981 ESTIMATESESTIMATE OF WORKINGPERIOD FOR

FLOATING OPERATIONSOPERATION MUST ALLOW FOR DOWNTIME DUE TO WEATHER

STATISTICALLY THERE IS ONLY 35 PERCENTCHANCE OF THE WORKINGTIME IN

ANY SPECIFIED YEAR BEING AS GREAT AS THE MEAN OPENWATER PERIOD THUSTHU

CONSIDERABLE POTENTIAL FOR SHORT WORK SEASON EXISTSEXIST IN PLANNING AND COSTING
OFFSHORE OPERATIONSOPERATION IN THE ARCTIC IT IS UNREASONABLE TO COUNT ON SOMETHING

CLOSE TO THE MEAN OPENWATER PERIOD BEING AVAILABLE FOR SUMMERTIME DRILLING

OR CONSTRUCTION JAHNSJAHN 1980

ALL STRUCTURESSTRUCTURE EMPLACED IN HOPE BASIN ARE VULNERABLE TO SOME DEGREE

RISK OF IMPACT BY MULTIYEAR ICE AND WILL HAVE TO BE CAPABLE OF RESISTING
THE DYNAMIC FORCESFORCE DEVELOPED BY MOVING ICE BEYOND THE LANDFAST ICE ZONE

MULTIPLE RIDGESRIDGE OR ICE PILEUPSPILEUP FORM IN THE SHEAR ZONE OF TRANSITION BETWEEN

THE STATIONARY ICE AND THE MOVING MULTIYEAR ICE EXPLORATION AND PRODUCTION

SYSTEMSSYSTEM WILL HAVE TO DEPLOY SLOPE PROTECTION SYSTEMSSYSTEM OR EMPLOYPASSIVE DESIGN

CONCEPTSCONCEPT TO SURVIVE IN THE SHEAR ZONE AND THE MULTIYEAR ICE BEYOND BOTTOM

FOUNDED SYSTEMSSYSTEM MUST BE FLEXIBLE ENOUGH TO ABSORB THE INITIAL CONCENTRATED

LOADING FROM LARGEIRREGULAR ICE SHAPESSHAPE WHILE SPREADING THE LOAD OVER LARGE

ENOUGH AREA TO MOBILIZE THE CONCEPTSCONCEPT MASSMAS RESISTANCE AND THUSTHU DEVELOP THE

FORCESFORCE REQUIRED TO CAUSE FAILURE OF THE LARGEST ICE FEATURESFEATURE DOWNIE AND

COULTER 1980
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WEATHER WILL ALSO PLAY ROLE IN AFFECTING EXPLORATION PROGRAMSPROGRAM

LIMITED VISIBILITY DUE TO FOG CAN OCCUR ANYTIME AND IS MOST PREVALENT IN THE

OPENWATER SEASON HIGH WIND AND WAVESWAVE PARTICULARLY THOSE ASSOCIATED WITH

EARLY FALL STORMSSTORM MAY SHORTEN EXPLORATION SEASONSSEASON OR AFFECT THE CONSTRUCTION

PERIOD FOR EXPLORATION CONCEPTSCONCEPT SUCH AS ARTIFICIAL ISLANDSISLAND ANY YEARROUND

EXPLORATION OPERATIONSOPERATION MAY ALSO BE ADVERSELYAFFECTED BY THE SEVERE COLD OF

WINTER AND THE LIMITED VISIBILITY DUE TO FOG AND SNOW

THE REMOTENESSREMOTENES OF THE HOPE BASIN PLANNING AREA FROM DEVELOPED PORTSPORT
AND INDUSTRIAL CENTERSCENTER AND ITS LACK OF INPLACE SHORE FACILITIESFACILITIE CAPABLE OF

SUPPORTING AN OFFSHORE PROGRAM IS ANOTHER CONSTRAINT THE GREAT SUPPLY
DISTANCESDISTANCE WILL MAKE CREW ROTATIONSROTATION AND RESUPPLY MORE DIFFICULT AND COSTLY

CREW ROTATIONSROTATION AND CRITICAL SPARESSPARE WILL BE TRANSPORTEDBY AIR AN AIRSTRIP
AND FORWARD BASE POSSIBLE TEMPORARYFACILITIESFACILITIE COULD BE ESTABLISHED IN

CLOSE PROXIMITY TO THE EXPLORATION EFFORT RESUPPLYOF BULKY MATERIALSMATERIAL SUCH

AS MUD AND WATER AND ANY MATERIAL REQUIRED FOR CONSTRUCTION OR EMPLACEMENT OF

EXPLORATION PLATFORMSPLATFORM WILL PROBABLY BE BARGED FROM AN EXPANDED REGIONAL

SUPPLY CENTER SUCH AS NOME OR KOTZEBUE DESALINATION UNITSUNIT MIGHT BE

INSTALLED FOR WATER SUPPLY

NO ABSOLUTE ENGINEERINQ CONSTRAINT EXISTSEXIST IN THE DEVELOPMENT OF PLAT

FORMSFORM OR PRODUCTION CONCEPTSCONCEPT FOR RECOVERY OF OIL AND GAS FROM SEVERE ICE

CONDITIONSCONDITION SUCH AS THOSE FOUND IN THE CHUKCHI SEA RATHER IT WILL BE

QUESTIONSQUESTION OF COST AND RECOVERABLE RESERVESRESERVE THAT DETERMINE WHETHER THE LARGE
INVESTMENTSINVESTMENT OF INDUSTRYSINDUSTRY CAPITAL AND ENGINEERING KNOWHOW REQUIRED TO

DEVELOP HOPE BASIN FIELDSFIELD WILL BE MADE THE BASIC ENGINEERING TOOLSTOOL NEEDED

TO DESIGN AND OPERATE OIL AND GAS FIELD DEVELOPMENT COMPONENTSCOMPONENT FOR CHUKCHI

SEA WATERSWATER PRESENTLY EXIST WHILE SUITABLE FIELD DEVELOPMENT COMPO

NENTSNENT ARE NOT ALL CURRENTLY AVAILABLE THEY ARE EITHER ANALOGOUSANALOGOU TO EXIST

ING ICEDESIGN EXPLORATION AND PRODUCTION CONCEPTSCONCEPT CONSTRUCTED IN OTHER

ARCTIC AREASAREA OR REPRESENT AN EXTENSION OF ENGINEERING EXPERIENCE THAT IS

JUSTIFIED BY PREVIOUSPREVIOU TECHNOLOGICAL DEVELOPMENT WITHIN THE OIL AND GAS

INDUSTRY

54



IN ADDITION BY THE TIME INDUSTRYBEGINSBEGIN TO DEVELOPLEASE BLOCKSBLOCK IN THE

HOPE BASIN PLANNING AREA MANY YEARSYEAR OF ADDITIONAL EXPERIENCE WILL HAVE

BEEN ACCUMULATED THROUGHDEVELOPMENTIN DEEPER WATERSWATER OF THE ICEINFESTED

BEAUFORT SEA THISTHI WILL INCLUDE POTENTIAL DEVELOPMENT OF DIAPIR FIELD LEASE

TRACTSTRACT AND CONTINUING DEVELOPMENTOF FIELDSFIELD DISCOVERED IN CANADASCANADA MACKENZIE

DELTA AREA

IT IS IMPOSSIBLE TO FORECAST WITH PRECISION THE INDIVIDUAL EXPLORATION

AND PRODUCTIONCONCEPTSCONCEPT THAT WILL BE EMPLOYEDIN DEVELOPMENTOF PLANNING

AREA DIFFERENT INDUSTRY OPERATORSOPERATOR MAY FAVOR DIFFERENT APPROACHESAPPROACHE TO DEVEL

OPING THE SAME OR SIMILAR AREASAREA AS HAS BEEN THE CASE IN THE CANADIAN BEAU

FORT SEA THEREFORE THISTHI REPORT DISCUSSESDISCUSSE SELECTED TECHNOLOGICAL OPTIONSOPTION

THAT APPEAR MOST FEASIBLE FOR SELECTED WATER DEPTHSDEPTH BASED ON CURRENT INFOR

MATION ABOUT CONCEPT DESIGN ENGINEERING ACTUAL INDUSTRY EXPERIENCETO DATE

AND SPECIFIC ENVIRONMENTAL PARAMETERSPARAMETER OF THE HOPE BASIN AREA IT IS ENTIRELY

CONCEIVABLE THAT DIFFERENT SET OF EXPLORATION AND DEVELOPMENT TECHNOLOGIESTECHNOLOGIE

MAY ULTIMATELY BE USED TO DEVELOPHOPE BASIN OIL OR GAS BASED ON INTERVENING

DEVELOPMENTSDEVELOPMENT IN ARCTIC OCS TECHNOLOGIESTECHNOLOGIE OR SITESPECIFIC ENVIRONMENTAL

CHARACTERISTICSCHARACTERISTIC AND REGULATORY REQUIREMENTSREQUIREMENT THAT ARE CURRENTLY UNFORESEEN

IT SHOULD BE EMPHASIZED THAT ANY OF THE CONCEPTSCONCEPT TO BE EMPLOYED FOR

EXPLORATION OF THE CHUKCHI SEA WILL BE CONSIDERABLY MORE EXPENSIVE THAN

SIMILAR FUNCTIONSFUNCTION FOR SUBARCTIC OR NONARCTIC OCS REGIONSREGION AT THISTHI WRITING

NEW PURPOSEBUILT EQUIPMENT FOR OPERATION IN ARCTIC REGIONSREGION IS JUST BECOMING
AVAILABLE AND BEING APPLIED IN THE BEAUFORT SEA WHILE SOME CONVENTIONAL

EQUIPMENT CAN BE EMPLOYED IN HOPE BASIN ON SEASONAL BASISBASI THE REQUIREMENT

FOR ICESURVIVABLE PLATFORM CONCEPTSCONCEPT AND SUPPORTING EQUIPMENT FOR YEARROUND

OPERATION IMPLIESIMPLIE CONSIDERABLE COSTSCOST FOR DESIGN AND CONSTRUCTION OF NEW

EQUIPMENT ALSO DUE TO THE HIGH COSTSCOST AND RISKSRISK OF DEVELOPING FIELDSFIELD

IN OFFSHORE BASINSBASIN WITH SEA ICE CONDITIONSCONDITION MORE EXPLORATORYDELINEATION

DRILLING THAN IS NORMAL MAY BE REQUIRED TO EVALUATE THE ECONOMIC POTENTIAL

OF PROSPECT

THISTHI POINTSPOINT UP AN IMPORTANT ASPECT OF HOPE BASIN OFFSHORE TECHNOLOGY

DEVELOPMENTOF NEW AND PROVEN ARCTIC DRILLING SYSTEMSSYSTEM THERE SHOULD BE
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CONSIDERABLE BASE OF DESIGN AND OPERATIONSOPERATION EXPERIENCE AVAILABLE IN THE FUTURE

TO HELP MAKE THE LOWER RESERVESRESERVE OF HOPE BASIN MORE ATTRACTIVE TO EXPLORATION

FURTHER MOST OF THESE SYSTEMSSYSTEM FOR EXPLORATION ARE CONSTRUCTED FOR REUSE

UNLIKE GRAVEL ISLANDSISLAND AND MAY BE APPLICABLE AND COSTEFFECTIVE FOR HOPE
BASIN EXPLORATIONAND PRODUCTION THERE SHOULD BE INTERESTING OPPORTUNITIESOPPORTUNITIE

FOR COST SAVINGSSAVING FOR FUTURE HOPE BASIN PROGRAMSPROGRAM

53

531 SELECTED FOR REPRESENTATIVE WATER

BASED ON REVIEW OF THE HOPE BASIN PLANNING AREASAREA PETROLEUM GEOLOGY
AND BATHYMETRY TWO WATER DEPTHSDEPTH WERE SELECTED AS REPRESENTATIVE FOR THE

WHOLE AREA TO BE THE BASISBASI ON WHICH TO DEFINE SUITABLE EXPLORATION AND

PRODUCTION CONCEPTSCONCEPT THE SELECTED WATER DEPTHSDEPTH ARE 37 METERSMETER 120 FEET AND

50 METERSMETER 165 FEET ONE ADDITIONAL WATER DEPTH 30 METERSMETER 100 FEET WAS

EXAMINED LESSLES RIGOROUSLY THISTHI SHALLOWER DEPTH OCCURSOCCUR ONLY OVER LIMITED

AREA OF THE FEDERAL WATERSWATER JUST BEYOND THE STATE OF ALASKA 3MILE JURISJURI

DICTION ZONE AND THISTHI INSHORE STRIP OF SEAFLOOR APPEARSAPPEAR LESSLES LIKELY TO

CONTAIN GEOLOGIC STRUCTURESSTRUCTURE INTEREST

THE 37METER 120FOOT DEPTH WAS SELECTED BECAUSE IT IS MOST TYPICAL

FOR ZONE IDENTIFIED WITH PROMISING GEOLOGICALSTRUCTURESSTRUCTURE THAT WOULD BE THE

LEAST COSTLY FOR OFFSHORE CONSTRUCTION THE 50METER 165FOOT DEPTH

REPRESENTSREPRESENT THE LARGEST GEOLOGICAL STRUCTURESSTRUCTURE AND THICKEST SEDIMENTARY

SECTIONSSECTION IN HOPE BASIN AND HENCE THE MAXIMUM POTENTIAL FIELD SIZE

THE FOLLOWING ARE THE EXPLORATION CONCEPTSCONCEPT APPROPRIATE TO EACH SELECTED

WATER DEPTH FOR THE CHUKCHI SEA

METERSMETER 100

CAISSONRETAINED GRAVEL DRILLING ISLAND

THE WIDELY USED TERM GRAVEL ISLAND IS GENERALLYUSED IN THISTHI REPORT
TO REFER TO ANY TYPE ARTIFICIAL ISLAND OR UNDERWATER BERM FOR

STRUCTURAL FOUNDATION SUPPORT CONSTRUCTED FROM FILL MATERIALSMATERIAL THAT CAN

HAVE WIDE RANGE OF GRAIN SIZESSIZE
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JACKUP RIG

MOBILE CAISSON RIG

CONICAL DRILLING UNIT

METERSMETER 120

CAISSONRETAINED GRAVELDRILLING ISLAND

JACKUP RIG

MOBILE CAISSON RIG

CONICAL DRILLING UNIT OTHER ICESTRENGTHENED FLOATING PLATFORM

METERSMETER 165

CONICAL DRILLING UNITROUND DRILLSHIP

ICEREINFORCED SEMISUBMERSIBLE DRILLSHIP AND TURRETMOORED

LSHIP

JACKUP RIG

MOBILE CAISSON RIG

532 OF SELECTED EXPLORATION

THE VARIOUSVARIOU TYPESTYPE EXPLORATION DRILLING PLATFORMSPLATFORM IDENTIFIED IN THE

PRECEDINGSECTION ARE DESCRIBED IN DETAIL IN THE BARROW ARCH REPORT DAMESDAME

MOORE 1982D SECTION 331 THAT DISCUSSION ALSO ADDRESSESADDRESSE THE TECHNICAL

TRADEOFFSTRADEOFF THAT AN OPERATOR MUST MAKE IN SELECTING AN ARCTIC DRILLING RIG

CONCEPT FOR SPECIFIC PLAY CRITICAL POINTSPOINT IN THE SELECTION DECISION

INCLUDE

FILL SOURCE QUALITY AND QUANTITY FREEDRAINING MATERIALSMATERIAL ARE

NEEDED FOR GRAVEL ISLANDSISLAND UNDERWATER MSH OR BALLAST

FILL SOURCE DISTANCE AND DEPTH DREDGINGCONCEPT AND TRANSPORT

DISFANCE CAN VARY WIDELY BUT ARE VERY SENSITIVE AND SITESPECIFIC

ECONOMIC FACTORSFACTOR
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DRAFT DEPTH CLEARANCESCLEARANCE FLOATING DRILISHIPSDRILISHIP SEMISUBMERSIBLESSEMISUBMERSIBLE
OR CONICAL DRILLING UNITSUNIT ALL REQUIRE CERTAIN MINIMUM WATER DEPTH
TO PROVIDE FOR FLEXIBILITY IN THE LQLSTRING TO ACCOMMODATE

VESSEL MOTIONSMOTION BOTTOMFOUNDED CONCEPTSCONCEPT MUST ALSO BE ABLE TO BE

FLOATED TO THE DRILL RIG SITE WITHOUT GROUNDINGAT SHALLOW DEPTH
ENROUTE EG FOR HOPE BASIN THE BERING STRAIT CONDITIONSCONDITION CONTROL

SEAFLOOR CONDITIONSCONDITION SOFT SEDIMENTSSEDIMENT MUST BE ALLOWED FOR IN FOUND

ING STRUCTURESSTRUCTURE THAT ARE TO RESIST WAVE AND ICE LOADING OR EVEN TO

ACCEPT PLACEMENTOF FILL BERM ALSO PLACEMENTOF STRUCTURE

DIRECTLY ONTO THE SEAFLOOR REQUIRESREQUIRE AN EVEN SURFACE

ICE FORCESFORCE AND SEASON EITHER DRILLING PLATFORMMUST BE ABLE TO

RESIST THE EXPECTED WINTER ICE MOVEMENTSMOVEMENT OR IT MUST BE QUICK ENOUGH

TO DRILL AND MOVE WITHIN DESIGN CONSTRAINTSCONSTRAINT FOR THE OPENWATER

SEASON

THE FACTORSFACTOR SUMMARIZED ABOVE HAVE BEEN INCORPORATEDINTO SEVERAL CURRENT

CONCEPTUAL DESIGNSDESIGN FEW OF WHICH HAVE BEEN DEPLOYED AND SOME ARE UNDER

CONSTRUCTION AND OTHERSOTHER ARE DESIGNSINPROGRESSDESIGNSINPROGRES TWO OF THE KEY ASPECTSASPECT OF

ASSESSING TECHNOLOGIESTECHNOLOGIE FOR HOPE BASIN ARE

THE ECONOMICSECONOMIC OF ITS PETROLEUM RESOURCESRESOURCE ARE VERY MARGINAL FOR THE

NEAR FUTURE

THE DELAYED SCHEDULE FOR ITS LEASE SALE PROVIDESPROVIDE FOR DEVELOPMENT
OF TECHNOLOGIESTECHNOLOGIE INCLUDING THE BENEFITSBENEFIT OF GREATER OPERATIONAL AND

DESIGN EXPERIENCE

THESE TWO FACTORSFACTOR POINT TO POTENTIALLY IMPORTANT ECONOMIC ASPECT OF

HOPE BASIN TECHNOLOGY REUSE OF SYSTEMSSYSTEM BUILT FOR OTHER ARCTIC OFFSHORE

AREASAREA THEREFORE THISTHI SECTION WILL CONCLUDE WITH BRIEF DESCRIPTION OF THE

STATE OF DEVELOPMENTOF OFFSHORE ARCTIC DRILLING PLATFORMSPLATFORM AT THISTHI WRITING
MOST OF THESE SYSTEMSSYSTEM ARE DESCRIBED IN THE BARROW ARCH REPORT
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DEPLOYEDARCTIC DRILLING PLATFORMSPLATFORM AT THISTHI WRITING ARE ALL BOTTOM

FOUNDED IF ICEREINFORCED CONVENTIONAL FLOATING DRILLING VESSELSVESSEL ARE EX

CEPTED SEVERAL GRAVEL ISLANDSISLAND HAVE BEEN CONSTRUCTED IN THE BEAUFORT SEA OF

CANADA AND ALASKA TWO CAISSONRETAINED CONCEPTSCONCEPT ARE ALSO FOUND IN CANADA

THE FIRST WAS INSTALLED ONE YEAR AGO SUMMER 1982 AT TARSUIT AND CONSISTSCONSIST

OF FOUR CONCRETE SECTIONSSECTION JOINED TOGETHER AND PLACED ON AN UNDERWATER BERM

THE SECOND IS ESSO CANADASCANADA EIGHTSECTION CONCRETE CAISSON SYSTEM THAT IS

BEING SUMMER 1983 INSTALLED AT THE KADLUK SITE ALSO ON BERM ONE

MOBILE CAISSON SYSTEM DOMESDOME SINGLE STEEL DRILLING CAISSON SSDC PLACED IN

LATE 1982 AT THE UVILUK SITE IS NOW WORKING IT IS WATERBALLASTED

STRUCTURE DERIVED FROM TRUNCATED SUPERTANKER HULL

SYSTEMSSYSTEM UNDER CONSTRUCTION ARE BOTH FLOATING AND BOTTOMFOUNDED TYPESTYPE

GULFSGULF CIRCULAR CONICAL SEMISUBMERSIBLE THE KULLUK IS READY TO MOVE

INTO THE BEAUFORT SEA THISTHI YEAR FIGURE AN ICESTRENGTHENED AND

ENCLOSED CONVENTIONAL SEMI IS BEING OUTFITTED BY SONATWILHELMSEN GULF ALSO

PLANSPLAN TO HAVE ITS EIGHTSIDED STEEL MOBILE CAISSON READY FOR 1984 WORK

SOHIOSSOHIO ARCTIC MOBILE STRUCTURE SAMSSAM IS CURRENTLY BEING DESIGNED IT IS

GRAVELBALLASTED STRUCTURE WITH STEEL SPUDSSPUD ADDED TO RESIST LATERAL ICE

FORCESFORCE WHEN INSTALLED ON WEAK BEAUFORT SEAFLOOR SEDIMENTSSEDIMENT

NEWLY DESIGNED UNITSUNIT ON LONGTERM DESIGN OR AWAITING CONTRACTSCONTRACT OR

APPROVAL FROM OPERATOR COMMITTEESCOMMITTEE PRIOR TO CONSTRUCTION INCLUDE SFBRAUNSSFBRAUN

JACKUP DRILLING BARGE FIGURE 52 SHELLSSHELL COSSAC PLATFORM BRIAN WATT

ASSOCIATESASSOCIATE ARCTIC CONE EXPLORATIONSTRUCTURE ANGLOENERGYNABORSENERGYNABOR DRILLINGSDRILLING

STACKED STEEL CAISSON GLOBAL MARINESMARINE TRIO OF SHALLOWWATER STEEL BALLAST

STRUCTURE CONCRETE ISLAND DRILLING SYSTEMAND MONOPODJACKUP EXXONSEXXON

CONCRETE PRODUCTION ISLAND ZAPATA OFFSHORESOFFSHORE BWACSBWAC CAISSON SYSTEM AND

DOMESDOME ARCTIC PRODUCTION AND LOADING ATOLL APLA MOBILE RIG CONTRACTORSCONTRACTOR

WILL REQUIRE MINIMAL THREEYEAR CONTRACT TO PROCEDE WITH CONSTRUCTION OF

DESIGN OFFSHORE 1983

RELATIVE TO THESE DEVELOPMENTSDEVELOPMENT IN THE BEAUFORT SEA HOPE BASIN EXPLOR

ATION OPERATIONSOPERATION WILL MORE LIKELY FAVOR THE FLOATING CONCEPTSCONCEPT FOR SEVERAL

REASONSREASON
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FIGURE 51

GULF CANADA BEAUFORT SEA DRILLING BARGE

SPECIFICATIONSSPECIFICATION
ID OF OCTAGONALLCH 265 FT

DEPTHOF FT

HEIGHTFROMQLIN TODEDC 35 FT

LOAD20 FT

DRAFT 26 FT

LOAD41 FT

DISPLACEMENTTQA 18000 TONSTON

HEIGHTFROMDECKTOHLHFLOOR68 FT

IQ FROMDECKTO KH TOP FT

RISERIA 21 IN

CRANEBOOMLENGTH120FT
FON

106 RQ

SOURCA OFFSHORE



FIGURE52

MOBILE ARCTIC DRILL BARGE JACKUP CONCEPT

SOURCE 982



VESSELSVESSEL CAN TRANSIT TO AND FROM THE AREA ON SEASONAL BASISBASI MORE

EASILY

THE OPENWATER SEASON IS LONGER AND MARGINAL ICE CONDITIONSCONDITION

SOMEWHAT LESSLES

WATER DEPTHSDEPTH ARE GENERALLY GREATER

ALTHOUGHICEBREAKER DRILISHIPSDRILISHIP OR ICEREINFORCED DRILLSHIPSDRILLSHIP SUPPORTED

BY ICEBREAKERSICEBREAKER CAN EXTEND THE OPENWATER DRILLING SEASON SOMEWHAT THERE

IS MINIMUM WATER DEPTH AT WHICH LSHIP CAN OPERATE DUE TO LIMITA

TIONSTION ON LATERAL MOTION OR VESSEL EXCURSION WHICH ARE DICTATED BY THE RISER

ANGLE THISTHI DEPTH LIMITATION LIESLIE BETWEEN 15 TO 20 METERSMETER 50 TO 66 FEET

DOME PETROLEUM HAS BEEN SUCCESSFUL IN EXTENDING THE OPENWATER DRILLING

SEASON WITH ITS ICEREINFORCED CANMAR FLEET AND THISTHI CANADIAN APPROACH MAY

BE APPLICABLE IN THE CHUKCHI SEA DESPITE THE MORE SEVERE AND DYNAMIC ICE

CONDITIONSCONDITION OCCURRING IN THE DEEPER WATERSWATER IN WHICH DRILISHIP OPERATIONSOPERATION

APPEAR DESIRABLE

SECOND GENERATION OF ARCTIC LSHQ INCORPORATING SPECIAL HULL

FORMSFORM AND MOORING FEATURESFEATURE TO MINIMIZE HULL FORCESFORCE FROM MOVING PACK ICE

INCLUDING SPECIAL FEATURESFEATURE TO REDUCE ICE RESISTANCE BETWEEN ICE MASSESMASSE AND

THE HULL OF THE SHIP ONCE APPEARED LIKELY HOWEVER THE DECISIONSDECISION OF GULF

CANADA AND DOME PETROLEUM TO ORDER MORE ICERESISTANT CONSERVATIVE DESIGNSDESIGN

INDICATESINDICATE THE DIRECTION IN WHICH MOBILE EXPLORATORYDRILLING CONCEPTSCONCEPT ARE

LIKELY TO MOVE IN YEARSYEAR AHEAD

54 PLATFORMSPLATFORM FOR HOPE

541

SELECTION OF PRODUCTION PLATFORMSPLATFORM FOR HOPE BASIN OFFSHORE FIELDSFIELD WILL

ALSO DEPENDON SEVERAL FACTORSFACTOR BUT KEY CONSIDERATION FOR HOPE BASIN IS THE

EXPECTED SMALL FIELD SIZE AND SHALLOW RESERVOIR DEPTH PRODUCTION PLATFORMSPLATFORM

MUST BE POSITIONED OVER RESERVOIRSRESERVOIR IN MANNER TO MOST EFFICIENTLY DEVELOP

HYDROCARBON RESOURCESRESOURCE THE NUMBER OF PLATFORMSPLATFORM NEEDED TO TAP RESERVOIR
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DEPENDSDEPEND ON THE AREA SHAPE AND DEPTH OF THE RESERVOIR AND HOW MUCH OF IT CAN

BE DRAINED BY SINGLE PLATFORM USING DIRECTIONALLY DRILLED WELLSWELL DRILLING

AND PRODUCTIONSYSTEMSSYSTEM MUST BE CONCENTRATED INTO THE FEWEST NUMBER OF LOCA

TIONSTION POSSIBLE TO BE ECONOMIC IN THE HOPE BASIN AREA

NO PRODUCTION HAS AT THISTHI WCITING OCCURRED FROM AN OFFSHORE ARCTIC

FIND ANYWHERE IN THE WORLD ALTHOUGHSEVERAL CANADIAN OPERATORSOPERATOR ARE CUR

RENTLY DESIGNING PRODUCTION SYSTEMSSYSTEM FOR OIL AND GAS FINDSFIND THAT MAY BE

PRODUCEDBY 1985 OR 1986 AND EXXON AND SOHIO PLAN TO PRODUCE FROM DUCK

DELTA AREA IN 1988 THERE IS NOT THE RESERVOIR OF EXPERIENCE TO

DRAW UPON AS EXISTSEXIST FOR ARCTIC EXPLORATORY DRILLING TECHNOLOGIESTECHNOLOGIE THE DESIGN

CONCEPTSCONCEPT PRESENTED IN THE BARROW ARCH REPORT DAMESDAME MOORE 1982D ARE BASED

ON CURRENT KNOWLEDGE AND EXPERTISE AS MORE RESEARCH FIELD DATA AND

OPERATIONAL EXPERIENCE ACCUMULATESACCUMULATE DESIGN CONCEPTSCONCEPT WILL UNDOUBTEDLYBE

MODIFIED AS NECESSARY BY INDUSTRY OPERATORSOPERATOR TO IMPROVE THE TECHNOLOGIESTECHNOLOGIE

AVAILABLE IN THE FUTURE FOR HOPE BASIN

THE VARIOUSVARIOU TRADEOFFSTRADEOFF LIMITATIONSLIMITATION AND DESIGN CONSIDERATIONSCONSIDERATION ASSOCIATED

WITH THE ARTIFICAL ISLAND FILLBASED CONCEPTSCONCEPT AND THE RIGID PLATFORMSPLATFORM

STRUCTURESSTRUCTURE AND HYBRIDSHYBRID OF BOTH ARE COVERED IN THE BARROW ARCH REPORT

DAMESDAME MOORE 1982D SECTION 332 TO WHICH THE READER IS REFERRRED FOR

MORE DETAILED BACKGROUNDINFORMATION

542 OF PLATFORM

SELECTION OF PRODUCTION PLATFORMSPLATFORM FOR HOPE BASIN REFLECTSREFLECT COMBINA

TION OF FACTORSFACTOR INCLUDING ICE CONDITIONSCONDITION GEOGRAPHIC LOCATION FIELD SIZE

WATER DEPTH AND DISTANCE FROM SHORE ANY PRODUCTION PLATFORM MUST PROVIDE

ADEQUATE SPACE NOT ONLY FOR DEVELOPMENT DRILLING BUT ALSO FOR PROCESSING

FACILITIESFACILITIE AND CREW ACCOMMODATIONSACCOMMODATION

AS EXPECTED ICE LOADING FORCESFORCE ON HOPE BASIN PRODUCTION PLATFORMSPLATFORM ARE

THE CONTROLLING DESIGN FACTOR STRUCTURESSTRUCTURE MUST BE ABLE TO SURVIVE IN MOVING
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ICE AND IMPACTSIMPACT OF THE MULTIYEAR PACK ICE ITSELF NATURAL ICE FLOESFLOE OR

ISLANDSISLAND ALSO PRESENT POTENTIAL HAZARD RISK IN THE CHUKCHI SEA FEASIBILITY

OF DIFFERENT STRUCTURAL CONCEPTSCONCEPT IS PRINCIPALLY PREDICATED ON THEIR ABILITY

TO RESIST ICE LOADSLOAD EFFECTIVELY

THE HOPE BASIN GENERALLYREPRESENTSREPRESENT ARCTIC DEEPWATER WATER DEPTHSDEPTH

BEYOND 30 IRS 100 FEET WHICH REFLECTSREFLECT INDUSTRYSINDUSTRY CURRENT EXPERIENCE

WITH EXPLORATION CONCEPTSCONCEPT IN THE ARCTIC RESERVOIR AREASAREA WITH WATER DEPTHSDEPTH

OF 200 FEET ARE DISTINCT POSSIBILITY IN HOPE BASIN THE WATER DEPTHSDEPTH

CONSIDERED FOR THISTHI STUDY ARE RANGE FROM 30 TO 60 METERSMETER 100 TO 200 FEET

THISTHI WATER DEPTH RANGE IS VERY SIMILAR TO THE DEPTH RANGESRANGE OF PROPOSED ALASKA

OUTER BEAUFORT SEA PLATFORMSPLATFORM AS WELL AS SOME OF THE PLATFORMSPLATFORM PRESENTLY BEING

DESIGNED FOR CANADASCANADA BEAUFORT SEA FINDSFIND THE FOLLOWINGTYPESTYPE OF PRODUCTION

PLATFORMSPLATFORM ALL APPEAR FEASIBLE FOR THE HOPE BASIN PLANNING AREA AT THESE WATER

DEPTHSDEPTH BUT ARE LISTED IN SEQUENCE FROM SHALLOWERTODEEPERFAV CONCEPTSCONCEPT

CAISSONRETAINED GRAVEL PRODUCTION ISLAND

MOBILE CAISSON PRODUCTION RIG PLATFORM

CONCRETE GRAVITY ISLAND

STEEL OR CONCRETE MONOCONEGRAVITYISLAND

ARTIFICIAL ISLANDSISLAND ARE ANTICIPATED TO PREDOMINATE AS PRODUCTION CON

CEPTSCEPT POSSIBLY OUT TO WATER DEPTHSDEPTH AS GREAT AS 45 METERSMETER 150 FEET HARRISON

1979 IN DEEPER WATERSWATER BEGINNING AT APPROXIMATELY 37 METERSMETER 120 FEET

STIFF GRAVITYTYPE STRUCTURESSTRUCTURE OF STEEL OR CONCRETE ARE THE EXPECTED ALTER

NATIVE CONCEPT SUCH PRODUCTION PLATFORMSPLATFORM WOULD INCLUDE CONESHAPED FORM

AT AND BELOW THE WATERLINE TO BREAK ADVANCING ICE THROUGH FLEXURAL FAILURE

AND TO PROMOTE RIDGE CLEARING WITHOUT ICE PILEUP HARRISON 1979

THE CAISSONRETAINED CONCEPT WAS DEVELOPED TO REDUCE COSTSCOST BY DECREASING

FILL REQUIREMENTSREQUIREMENT SIMPLIFYING CONSTRUCTION METHODSMETHOD AND ELIMINATING THE NEED

FOR ELABORATE SLOPE PROTECTION IT ALSO OFFERSOFFER SEVERAL OTHER ADVANTAGESADVANTAGE OVER

ALLGRAVEL ARTIFICIAL ISLANDSISLAND THE STEEPER SIDE SLOPESSLOPE MAKE IT EASIER TO

MANEUVER BARGESBARGE OR OTHER VESSELSVESSEL IN CLOSE FACILITATING LIFTSLIFT OF EQUIPMENT

CAISSONRETAINED ISLANDSISLAND ALSO OFFER POTENTIAL FOR REUSABILITY SINCE THE

CAISSON MIGHT BE REMOVED AND FLOATED ONTO ANOTHER SITE
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ONE OF THE TECHNICAL CONSTRAINTSCONSTRAINT OF THE RNONOCONE PLATFORMDESIGN WITH

ITS CONDUCTORSCONDUCTOR LOCATED WITHIN THE VERTICAL THROAT OR SHAFT IS LIMITATION

ON THE NUMBER OF WELL SLOTSSLOT THAT CAN BE ACCOMODATED IN THE PRODUCTIONPLAT

FORM

FOR THISTHI ANALYSISANALYSI THE DIAMETER OF MONOCONE SHAFT WAS CALCULATED BY

SFBRAUN TO BE ON THE ORDER OF 14 TO 15 METERSMETER 45 TO 50 FEET IN THISTHI

RANGE THE TOTAL NUMBER OF SLOTSSLOT WOULD BE LIMITED TO ON THE ORDER OF 30

WELLSWELL DEPENDINGON THE SIZE OF THE CONDUCTORSCONDUCTOR AND DESIGN CRITERIA

THE PRODUCTION TECHNOLOGIESTECHNOLOGIE SELECTED IN THE HOPE BASIN PLANNING AREA

WILL BE INFLUENCED TO LARGE EXTENT BY THE EXPLORATORY TECHNIQUE USED

TO DISCOVER THE FIELD WHEN GRAVEL ISLANDSISLAND OR UNDERWATER BERMSBERM ARE PART OF

THE DISCOVERY TECHNIQUE NO EXPERIENCE IN EXPANDING AN ARTIFICIAL ISLAND

FROM AN EXPLORATIONBASE INTO PRODUCTION MODE HAS YET BEEN OBTAINED IT IS

UNCLEAR IN ADVANCE WHAT ADVANTAGE IF ANY HYBRID PRODUCTION CONCEPTSCONCEPT EMPLACED

ON EXPLORATORYARTIFICIAL ISLANDSISLAND MAY HAVE SUCH TRADEOFFSTRADEOFF WILL BE SITE

DESIGN AND OPERATORSPECIFIC CLEARLY SUCCESSFUL EXPLORATION GRAVEL

ISLAND AT NEWLY DISCOVERED PRODUCIBLE RESERVIOR REPRESENTSREPRESENT VALUABLE ASSET

FOR OIL RECOVERY FROM AT LEAST PORTION THE FIELD

543 EARLY PRODUCTION

ANOTHER PRODUCTIONRELATED FACTOR THAT MAY BE OF IMPORTANCE IN LATER

DEVELOPMENT OF CHUKCHI SEA HYDROCARBONSHYDROCARBON WILL BE ESTABLISHING THE FEASIBILITY

OF EARLY PRODUCTION SYSTEMSSYSTEM FOR ARCTIC CONDITIONSCONDITION EARLY PRODUCTION SYSTEMSSYSTEM

HAVE BEEN USED IN OTHER PARTSPART OF THE WORLD TO SHORTEN THE LEADTIME IN

BRINGING PRODUCTION ONSTREAM AND TO ALLOW EXTENDED RESERVOIR EVALUATIONSEVALUATION

PRIOR TO COMMITMENT OF CAPITAL FOR PERMANENT PRODUCTION SYSTEMSSYSTEM SUCH

SYSTEMSSYSTEM ASSUME THE EXISTENCE OF SUITABLE TRANSPORTATION INFRASTRUCTURE

NUMBER OF CONCEPTSCONCEPT HAVE BEEN ADVANCED FOR ARCTIC PRODUCTION PLAT

FORMSFORM MANY OF THESE CONCEPTSCONCEPT ARE DISCUSSED IN DETAIL IN THE BARROW ARCH

PLANNING PETROLEUMTECHNOLOGY ASSESSMENT STUDY DAMESDAME MOORE 1982D PLEASE

REFER TO THAT STUDY FOR MORE DETAILED DESCRIPTION OF AVAILABLE TECHNOLOGY
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FIELD

HIGH COSTSCOST OF FACILITIESFACILITIE AND EQUIPMENT REQUIRED TO DEVELOP OIL AND GAS

RESOURCESRESOURCE IN REMOTE ARCTIC AREA SUCH AS THE HOPE BASIN PLANNING AREA WILL

CAUSE SOME SIGNIFICANT DISCOVERIESDISCOVERIE TO REMAIN UNDEVELOPEDBECAUSE THEY CANNOT

ECONOMICALLY JUSTIFY PRODUCTION SUCH MARGINAL FIELDSFIELD WILL REMAIN SHUTIN

PENDING HIGHER OIL PRICESPRICE COSTSAVING TECHNOLOGICALADVANCESADVANCE OR FURTHER

DISCOVERIESDISCOVERIE CLOSEBY WITH WHICH PIPELINESPIPELINE AND OTHER FACILITIESFACILITIE CAN BE SHARED

DELAYED DEVELOPMENTOF MARGINAL FIELDSFIELD HAS OCCURRED IN THE NORTH SEA AS

NOTED IN SERIESSERIE OF ARTICLESARTICLE ON MARGINAL FIELDSFIELD IN APRIL 1978

76

THE FACTORSFACTOR WHICH DETERMINE WHETHER FIELD IS MAR

GINAL INCLUDE THE OBVIOUSOBVIOU PRODUCING CHARACTERISTICSCHARACTERISTIC

SUCH AS RESERVOIR SIZE SHAPE AND DEPTH BELOW THE

GROUND WELL PRODUCING RATESRATE OIL ANDOR GAS QUALITY

AND THE EXISTENCE OF PRODUCTION PROBLEMSPROBLEM SUCH AS

OR CO SAND PRODUCTIONSPRODUCTION THE STATUSSTATU OF TECH

NOLOGY REQUIRED FOR DEVELOPMENT AVAILABILITY OF

COMPETENT AND EFFICIENT CONSTRUCTION FACILITIESFACILITIE IN THE

AREA NEARNESSNEARNES TO MARKET ACCESSIBILITY FOR SUPPLIESSUPPLIE

AND TRANSPORT OF PRODUCTION TO MARKET PLUSPLU ENVIRON

MENTAL PROBLEMSPROBLEM SUCH AS EARTHQUAKESEARTHQUAKE AND HURRICANESHURRICANE MUST

ALSO BE TAKEN INTO ACCOUNT

WHILE THE SEARCH FOR MORE COSTEFFECTIVE ENGINEERING SOLUTIONSSOLUTION TO

DEVELOP MARGINAL FIELDSFIELD HAS BEEN FOCUSED ON THE EXTENSION OF OFFSHORE

PETROLEUM DEVELOPMENT INTO DEEPER WATERSWATER WHERE THE COST OF FIXED PLATFORMSPLATFORM

RISESRISE EXPONENTIALLY WITH WATER DEPTH MANY OF THE SAME PRINCIPLESPRINCIPLE WILL

EVENTUALLY BE APPLIED TO ARCTIC OIL AND GAS DEVELOPMENT SOME POSSIBLE

SOLUTIONSSOLUTION AND TRENDSTREND IN PETROLEUMTECHNOLOGYFOR MARGINAL FIELD DEVELOPMENT

ARE LISTED BELOW WHILE NOT ALL OF THESE WILL BE DIRECTLY APPLICABLE TO

PRODUCING MARGINAL FIELDSFIELD IN THE CHUKCHI SEA THE UNDERLYINGCONCEPTSCONCEPT SUCH

AS USING CHEAPER FASTER AND LESSLES MATERIALINTENSIVE PRODUCTION TECHNIQUESTECHNIQUE

WILL BE USED THE TRENDSTREND AND SOLUTIONSSOLUTION INCLUDE
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USE OF SUBSEA PRODUCTION SYSTEMSSYSTEM EITHER AS AN ADJUNCT TO FIXED

PLATFORMSPLATFORM OR AS PART FLOATING PRODUCTION SYSTEMSSYSTEM SEE BARROW

ARCH REPORT FOR MORE DETAILED DISCUSSION

TWOSTAGE DEVELOPMENT PROGRAMSPROGRAM USING AN EARLY TEMPORARY PRODUC

TION SYSTEM WHILE FURTHER RESERVOIR EVALUATION ASSESSESASSESSE THE

VIABILITY OF DEVELOPMENTPLAN EMPLOYING FIXED PLATFORMSPLATFORM PIPE

LINESLINE AND MAJOR SHORE FACILITIESFACILITIE

EMPLOYMENT OF OFFSHORE LOADING IN CONJUNCTION WITH FLOATING

SYSTEM SUBSEA SYSTEM OR FIXED PLATFORM WITH STORAGE WHEN LONG

PIPELINESPIPELINE CANNOT BE STRUCTION TIME SEVERAL FACTORSFACTOR SUCH AS

TRANSPORTATION DISTANCE VOLUME OF FILL REQUIRED WATER DEPTH

LENGTH OF WORK SEASON AND ANTICIPATED WEATHER WILL INFLUENCE THE

TYPE OF DREDGINGEQUIPMENT EMPLOYED THE RELATIVELY DEEP WATERSWATER OF

POTENTIAL HOPE BASIN RESERVOIRSRESERVOIR AND DISTANCE FROM POSSIBLE SHALLOW

WATER BORROW SITESSITE ACCENTUATESACCENTUATE THESE CONSTRAINTSCONSTRAINT

VERY LARGER DREDGESDREDGE SUPER DREDGESDREDGE ARE ONE METHOD OF GENERATING SUF

FICIENT DREDGINGCAPACITY TO COPE WITH SHORT OPENWATER SEASON THE SUPER

DREDGE INCORPORATESINCORPORATE THE FOLLOWING SPECIAL FEATURESFEATURE COTTRILL 1981

OPERATION IN TRANSITION ICE WITHOUT ICEBREAKER SUPPORT THROUGHAN

ARCTIC CLASSCLAS VI HULL BOW REAMERSREAMER AND ICEBREAKING DEVICESDEVICE

CAPACITY OF AT LEAST 25000 CUBIC METERSMETER 33000 CUBIC YARDSYARD

DREDGABLE DEPTH THAT CAN BE EXTENDED TO 80 METERSMETER 260 FEET

USING RETRACTABLE TOWER AMIDSHIPSAMIDSHIP ALLOWING HIGH ACCURACY FOR

SUBSIDIARY TASKSTASK LIKE TRENCHING AND REMOVAL OF FINE OVERBURDEN

POWER PLANT OF 60000 HORSEPOWER ALLOWING 25000 CUBIC METERSMETER

33000 CUBIC YARDSYARD TO BE LOADED IN TWO HOURSHOUR AND 16 KNOTSKNOT OF

SAILING SPEED
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DRAG HEAD AND SUCTION PIPE IN MOON POOL PROTECTED FROM ICE

IT IS UNLIKELY THAT SUPER DREDGE WOULD BE COSTEFFECTIVE FOR HOPE

BASIN CONDITIONSCONDITION THE OPENWATER SEASON IS PROBABLYLONG ENOUGH TO ALLOW

SMALLER CAPACITY UNITSUNIT TIME TO COMPLETE PROJECT FURTHER THE NEED FOR

VERY LARGE ISLANDSISLAND IS NOT FORSEEN IN TERMSTERM OF EXPECTED SITE PRODUCTION

HOWEVER THE HOPE BASIN WATER DEPTHSDEPTH COULD DEMAND LARGE FILL VOLUMESVOLUME AND IF

SUCH DREDGINGCAPABILITY IS AVAILABLE IN THE FUTURE IT MAY BE VIABLE

OPTION FOR HOPE BASIN

TRAILER SUCTION HOPPER DREDGESDREDGE OFFER ADVANTAGESADVANTAGE OVER STATIONARY SUCTION

DREDGESDREDGE IN ROUGH SEA CONDITIONSCONDITION THEY ARE CAPABLE OF OPERATING IN UP TO

3METER 10FOOT WAVESWAVE AND 65KILOMETER 40MILE PER HOUR WINDSWIND AND CAN

RAPIDLY MOBILIZE AFTER SHUTDOWN DUE TO STORMSSTORM IN ADDITION TO SEVERAL

TRAILING SUCTION HOPPER DREDGESDREDGE OF APPROXIMATELY 6500CUBIC METER 8500
CUBIC YARD CAPACITY STATIONARY SUCTION DREDGERCRANEWORKBARGE WITH

LARGE CRANE MOUNTED IS DESIRABLE TO BUILD UP THE ISLAND OR BASE BERM FROM

STOCKPILE DEPOSITED ADJACENT TO THE ISLAND SITE BY THE TRAILING SUCTION

HOPPER DREDGERSDREDGER IF OPENWATER SEASON WEATHER CONDITIONSCONDITION PERMIT AN ALTER

NATIVE TECHNIQUE IS USE OF PONTOON FLOATING PIPE TO MOVE THE STOCKPILE

ONTO THE ISLAND SITE HE SAME STATIONARYSUCTION DREDGERWITH MOUNTED CRANE

CAN BE USED TO OVERBUILD THE SACRIFICIAL BEACH TO PROVIDE FOR MAINTENANCE

REQUIREMENTSREQUIREMENT THE SAME UNIT CAN ALSO PROVIDE THE LIFTING CAPACITY FOR MANY

MISCELLANEOUSMISCELLANEOU TASKSTASK AND THE LOCATION OF FLOATING CONSTRUCTION CAMP AT THE

ISLAND SITE DOWNIE AND COULTER 1980

IN ITS CONSTRUCTION OF THE ISSUNGNAK SAND ISLAND IN 20 METERSMETER 66 FEET

IN 1978 IN THE CANADIAN BEAUFORT SEA ESSO RESOURCESRESOURCE CANADA FORMERLY

IMPERIAL OIL LTD USED TWO STATIONARY SUCTION DREDGESDREDGE TO MOVE FILL FROM

BORROW PITSPIT ON SITE ONE DREDGE THE BEAVER MACKENZIE PROVIDED THE BACK

BONE OF THE FILL MOVEMENT WITH ITS 70000CUBIC METER 90000CUBIC YARD

PER DAY CAPACITY ONE SMALLER CUTTER SUCTION DREDGE WAS EMPLOYEDTO FILL

1500CUBIC METER 2000CUBIC YARD CAPACITY SPLITBOTTOM DUMP BARGESBARGE WITH

SAND FROM REMOTE BORROW SITE THE DUMP BARGESBARGE STOCKPILED THISTHI MATERIAL AT
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THE ISLAND SITE FOR USE IN COMPLETING THE ISLAND FLOATING PIPELINESPIPELINE WITH

ALTERNATING RUBBER AND STEEL PIPE SECTIONSSECTION WERE USED SEVERAL PIPELINE

BREAKSBREAK DID TAKE PLACE WITHOUT SIGNIFICANTLY DISRUPTING OPERATIONSOPERATION AVERAGE

DREDGE PRODUCTION OVER 69DAY ICEFREE SEASON WAS 23400 CUBIC METERSMETER

30600 CUBIC YARDSYARD PER DAY BOONE 1980

AN ASSESSMENT DURING THISTHI STUDY BY OGDEN BEEMAN AND ASSOCIATESASSOCIATE FOR

CONDITIONSCONDITION IN THE CHUKCHI SEA SUGGESTSSUGGEST USE OF SEAGOING HOPPER DREDGESDREDGE OR

TUGSELFLOADINGHOPPER BARGE COMBINATIONSCOMBINATION FOR BERM OR ISLAND BUILDING THE

EXPOSED NATURE OF THE POTENTIAL SITESSITE AND THE DISTANCE TO PROTECTEDAREASAREA

PRECLUDESPRECLUDE USE OF CONVENTIONAL CUTTERHEAD PIPELINE DREDGESDREDGE AS USED IN THISTHI

REPORT HOPPER DREDGE REFERSREFER TO SEAGOING SELFCONTAINED SHIP EQUIPPED

WITH CAPABILITIESCAPABILITIE TO LOAD MATERIAL THROUGH HYDRAULIC PUMPSPUMP TO HOPPERSHOPPER AND TO

DISCHARGE THISTHI MATERIAL BY BOTTOM DUMPING OR BY PUMPING ASHORE TO FIXED

PIPELINE SYSTEMSSYSTEM TUGSELFLOADING HOPPERBARGE HAS SIMILAR CAPABILITIESCAPABILITIE

BUT CONSISTSCONSIST OF TUG PUSHING HOPPER BARGE THAT HAS THE CAPABILITY TO LOAD

THROUGH HYDRAULIC PUMPSPUMP AND DRAG ARMSARM THESE DREDGESDREDGE ARE SELFPOWERED AND

HAVE THE CAPABILITY OF WORKINGIN SEA HEIGHTSHEIGHT UP TO METERSMETER FEET RIDING

OUT STORMSSTORM AND TRANSFERRING MATERIAL OVER SOME DISTANCE FROM BORROW AREA TO

ISLAND CONSTRUCTION SITE

THISTHI ANALYSISANALYSI SUGGESTSSUGGEST THAT THE TUGSELFLOADING HOPPER BARGE COULD

BE LESSLES THAN ONEHALF THE COST OF ALTERNATIVE DREDGING SCHEMESSCHEME AND IS

ESPECIALLY FEASIBLE FOR HOPE BASIN CONDITIONSCONDITION MAJOR BENEFIT IS THE FACT

THAT THE CAPITAL EQUIPMENT NEED NOT BE AMORTIZED OVER FULL YEAR FOR

PROJECT OR PROJECTSPROJECT THISTHI IS BECAUSE OF THE ACCESSIBILITY TO THE HOPE BASIN

AREA THROUGH THE BERING STRAIT AND THE USE OF CONVENTIONAL TUGSTUG AND OTHER

EQUIPMENT THAT MAY BE EMPLOYEDIN OTHER AREASAREA
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TIESTIE

61

OF ONSHORE FACILITIESFACILITIE
AN IMPORTANTELEMENT IN COSTEFCT

OIL DEVELOPMENTIN THE HOPE BASIN PLANNING AREA
DEVELOPMENTOF SUCH FACIL

ITIESITIE ALONG THE NORTHWESTCOAST OF ALASKA WILL BE
NOT ONLY DUE

TO THE SEVERE WEATHER AND ICE CONDITIONSCONDITION Q1EE
MOST OF THE YEAR

BUT ALSO BECAUSE
THE INGH PHYSICALINFRAST CTU IN THE AREA IS SO

LIMITED THE EFFORT REQUIREDWILL BE LOG TO ESTABLISHMENTOF THE

OEH BAY FACILIT
HOPE BASIN IS NOT HO TO

LARGE

NO POTENTIALRESERVESRESERVE TO SUPPORTENCLAVE DEVELOPMENT

TRANSPORTATIONDISTANCESDISTANCE TO INHABITED AREASAREA AND SUPPLYBASE SITESSITE ARE

MUCH GREATERIN NORTHWESTALASKA THAN IN COMPARABLEOFFSHORE FIELDSFIELD IN OTHER

PARTSPART OF ALASKA WITH THE EXCEPTIONOF THE NH BASIN LONG DISTANCESDISTANCE AND

SEVERE
WEATHER WILL MAKE READY TRAN DIFFIC

PERSONNELMAY BE

REQUIREDTO LIVE ON LOCATION FOR LONGER PERIOD9
REQUIR

AND

MEDICAL FACILITIESFACILITIE
CRITICAL SUPPLIESSUPPLIE AND SPARE PARTSPART MUST BE STORED ON

SITE

AT 5EFL THE NORTHWESTCOAST OF ALASKA THE HOPE BASIN PLANNING

AREA
ONLY LIMITED POTENTIALTO SUPPORTTHE MARINE AND ONSHORE ACTIV

ITIESITIE NECESSARY FOR OIL AND GAS EXPLORATION
AND DEVELOPMENTKOTZEBUEHAS

POPULATIONOF ROX 2300 AND IS
MILESMILE FROM THE NEAREST

IK RESERVOIRAREASAREA
THE OTHER

ESTABLISHEDCOASTAL
KIVALINA

IS REQ SMALL SEVERALHUNDREDPOPULATIONNEITHER ARE EQUIPPEDTO

SUPPORTOIL INDUSTRY RATI
BOTH ARE ISOLATEDBY LACK OF OVERLAND

TRANSPORTATIONAND LACK OF MARINE TRANSPORTATIONIN THE WINTER
FEW

SMALL IPSH
EXIST ALONG THE COAST ANY WOULD REQUIREEXPANSIONOR MODERN

IZATION TO HANDLE ANTICIPATEDAIR ACTIVITIESACTIVITIE ASSOCIATEDWITH OIL AND GAS

DEVELOPMENT
SHIP TRANSPORTIS LIMITED BY THE ABSENCE OF ADEQUATBPORT

FACILITIESFACILITIE AND NATURALPROTECTEDDEEPWA AND BY SHALLOW WATER DEPTHSDEPTH NEAR

THE COAST BARGE LOA SITESSITE AT ENTE EXIST ONLY AT KOTZEBUE

HOWEVER
THERE ARE MH ARY PLANSPLAN FOR FUTURE

ON THE

COAST NEAR THE HOPE BASIN RESERVOIRSRESERVOIR
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THE ACTUAL ONSHORE FACILITIESFACILITIE REQUIRED TO SUPPORT OIL AND GAS DEVELOP

MENT WILL DEPENDGREATLYON THE MAGNITUDE OF OFFSHORE FIELDSFIELD THEIR LOCATION

WHETHER OIL AND GAS OR ONLY OIL IS ACTUALLY PRODUCED AND THE TRANSPORTATION

SYSTEMSSYSTEM SELECTED TO SERVICE FIELD PRODUCTION FOR THE PURPOSESPURPOSE OF THISTHI

REPORT REPRESENTATIVE RANGE OF REQUIRED ONSHORE SUPPORT FACILITIESFACILITIE IS

PRESENTED

62 ENVIRONMENT OF THE

THE LAND SURROUNDING LIKELY ONSHORE FACILITY SITESSITE IS GENERALLY

INHOSPITABLE THE AREA HAS BEEN REFERRED TO AS ONE OF THE MOST UNCOMFORTABLE

IN THE WORLD WILIMOVSKYAND WOLFE 1966

THE REGION IS CHARACTERIZED BY STRONGWINDSWIND WHICH ARE COMMON DURING THE

COLDEST MONTHSMONTH OBSERVATIONSOBSERVATION MADE BETWEEN 19431944 AT POINT ROPE REPORTED

AN AVERAGE WIND SPEED OF APPROXIMATELY 16 MILESMILE PER HOUR ONLY PERCENT OF

THE OBSERVATIONSOBSERVATION WERE LESSLES THAN MILESMILE PER HOUR

THE AVERAGE DEPTH OF THE SOUTHERN CHUKCHI SEA IS ONLY 30 METERSMETER 100

FEET THE 18METER 60FOOT CONTOUR LIESLIE ROUGHLY KILOMETERSKILOMETER MILESMILE

OFFSHORE OBSERVATIONSOBSERVATION IN THE KIVALINA AREA REPORT WAVE HEIGHTSHEIGHT EXCEEDING

METERSMETER 15 FEET ARE EXTREMELY RARE AT KOTZEBUE THE FREQUENCYOF OCCUR

RENCE FOR WAVESWAVE GREATERTHAN METERSMETER FEET INCREASESINCREASE FROM PERCENT IN

MAY TO 27 PERCENT IN OCTOBER TIDESTIDE IN GENERAL ARE SEMIDIURNAL WITH MEAN

RANGE OF APPROXIMATELY METERSMETER FOOT

THE COASTLINE OF THE AREA IS CHARACTERIZED BY STRING OF LONGSHORE

GRAVEL BARSBAR THAT FORM SHALLOW LAGOONSLAGOON ON THE SHOREWARD SIDE THE LITTORAL

ENVIRONMENT IS DYNAMIC BUT SEEMSSEEM TO HAVE REACHED EQUILIBRIUM ALONG MUCH OF

THE COAST CLEARLY THE INTRODUCTION OF MANMADE STRUCTURESSTRUCTURE ALONGTHISTHI COAST

WILL HAVE DIRECT EFFECT ON THE LITTORAL TRANSPORT PROCESSPROCES THE NET TRANSTRAN

PORT OF SEDIMENT IS TOWARD THE SOUTHEAST CAPE THOMPSONSERVESSERVE AS PRIMARY

MATERIAL SOURCE
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ONSHORE SUBSURFACE CONDITIONSCONDITION GENERALLY CONTAIN THICK PERMAFROST

LAYER OFTEN SEVERAL HUNDRED FEET THICK

FOR GEOGRAPHIC REASONSREASON TWO GENERAL SITESSITE ARE APPEALING POINT THOMPSON

AND COASTAL SITE ON THE SEWARD PENINSULA POINT THOMPSON IS GEOGRAPHICALLY

THE CLOSEST LANDFALL TO THE LIKELY RESERVOIR AREASAREA IT IS ALSO POSSIBLE THAT

DEVELOPMENTOF RESERVESRESERVE AT THE SOUTHERN END OF THE BARROW ARCH PLANNING AREA

MAY RESULT IN THE CONSTRUCTION OF MARINE TERMINAL FACILITIESFACILITIE AT POINT

THOMPSON SEWARD PENINSULA LANDFALL NEAR SHISHMAREF INLET FOR EXAMPLE

WOULD BE ALMOST 120 KILOMETERSKILOMETER 75 MILESMILE FROM THE LIKELY RESERVOIR AREA

THISTHI WOULD ALLOW AN INSHORE PIPELINE OF APPROXIMATELY200 KILOMETERSKILOMETER 125

MILESMILE TO NOME THISTHI ALTERNATIVE MAY BE ATTRACTIVE IF THE NORTON SOUND OIL

DEVELOPMENTOCCURSOCCUR

63 OF ONSHORE FACILITIESFACILITIE

ONSHORE SUPPORT FACILITIESFACILITIE WILL BE REQUIRED AT SEVERAL STAGESSTAGE OF OIL

AND GAS DEVELOPMENTIN THE AREA THE MAIN REQUIREMENTSREQUIREMENT THAT MUST BE ACCOM

MODATED IN NEARSHORE AREASAREA OF THE HOPE BASIN PLANNING AREA ARE

BASIC SHOREBASE FACILITIESFACILITIE TO SERVICE EXPLORATION DEVELOPMENT

AND LONGTERM PRODUCTION

TEMPORARY SHORE FACILITIESFACILITIE TO HANDLE PEAK CONSTRUCTION ACTIVITIESACTIVITIE

ASSOCIATED WITH ARTIFICIAL ISLAND CONSTRUCTION STRUCTURE EMPLACE

MENT AND ASSEMBLY TERMINAL CONSTRUCTION AND PIPELINE CONSTRUCTION

APPROPRIATE AIRPORT OR AIRSTRIPSAIRSTRIP AND HELIPORT FACILITIESFACILITIE TO

SERVICE EXPLORATION AND DEVELOPMENT ACTIVITIESACTIVITIE

BASIC PORT FACILITY TO ACCOMMODATE

SERVICE VESSELSVESSEL AND TUGSTUG

SUPPLY BARGESBARGE

CONSTRUCTION VESSELSVESSEL DREDGESDREDGE PIPELAY BARGESBARGE ETC

ICEBREAKERSICEBREAKER FOR WINTER PORT AND TERMINAL ICE MANAGEMENT
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MARINE TERMINAL TO RECEIVE PRODUCED CRUDE OIL FOR TREATMENT

STORAGE AND OFFLOADING VIA SINGLEPOINT MOORING SPM TO

ICEBREAKING TANKERSTANKER

631 SERVICE

MARINE SERVICE BASESBASE ARE AN INTEGRAL PART OF ANY OFFSHORE EXPLORATION

AND DEVELOPMENT PROGRAM THEIR CONSTRUCTION WILL INVOLVE STAGING AREASAREA

OPERATING AROUND THE CLOCK TO PROVIDE DRILLING MATERIALSMATERIAL AND SUPPORTEQUIP

MENT FROM THE COAST TO THE OFFSHORE OIL FIELDSFIELD SIZE AND FUNCTION WILL VARY

CONSIDERABLY WITH OFFSHORE ACTIVITY HOWEVER THE MARINE SERVICE BASE WILL

BE THE LONGESTLIVED ACTIVITY RELATED TO OFFSHORE DEVELOPMENT MARINE

SERVICE BASESBASE NEED TO BE CAREFULLY CONCEIVED AND EFFICIENTLY PLANNED SO AS TO

AID THE STABILITY AND ECONOMIC DIVERSIFICATION OF NORTHWESTERN ALASKA

SERVICE BASESBASE ARE REQUIRED FROM THE TIME CRUDE OIL OR NATURAL GAS

EXPLORATION IS INITIATED TO THE POINT WHERE PRODUCTION CEASESCEASE AND THE

EQUIPMENT IS DISMANTLED THE ENTIRE RANGE OF ACTIVITIESACTIVITIE OFFSHORE IN THE

EXPLORATION AND THE PRODUCTIONOF OIL AND GAS RESOURCESRESOURCE REQUIRESREQUIRE SUPPORT

FROM ONSHORE FACILITIESFACILITIE

6311

DEPENDING UPON THE MAGNITUDE OF THE EXPLORATION PROGRAM AND THE TYPESTYPE

OF RIGSRIG USED BASE CAMPSCAMP COULD APPROACHTHE SIZE OF DEVELOPMENTPRODUCTIO

CAMP OR COULD BE VERY MODEST HIGH COSTSCOST AND LOW RESERVESRESERVE ESTIMATESESTIMATE FOR

HOPE BASIN WOULD NORMALLY FAVOR MINIMAL LEVEL OF DEVELOPMENTOR THE USE OF

EXISTING FACILITIESFACILITIE

SEISMIC SURVEY OR OTHER EARLY EXPLORATION EFFORTSEFFORT WILL MOST PROBABLY

BE CONDUCTED FROM SELFSUFFICIENT VESSELSVESSEL WITH NO NEED FOR ONSHORE FACIL

ITIESITIE IN THE AREA ONSHORE SUPPORT NEEDSNEED WILL COMMENCE WITH THE EXPLORATORY

DRILLIOG PHASE

PRIOR TO THE START OF EXPLORATORYDRILLING AN ONSHORE CAMP AND AN

OPERATING PORT MUST BE CONSTRUCTED TO HOUSE WORKERSWORKER AND PROVIDE STORAGE

SPACE AND FABRICATION AREASAREA FOR MATERIALSMATERIAL AND EQUIPMENT IF FLOATING RIGSRIG
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ARE USED FOR EXPLORATION DRILLING ONSHORE SUPPORT REQUIREMENTSREQUIREMENT WILL BE

REDUCED AND MAY NOT BE INITIALLY LOCATED IN THE IMMEDIATE VICINITY OF THE

HOPE BASIN AREA SURVEYSSURVEY OF GRAVEL AND WATER RESOURCESRESOURCE ARE REQUIRED PRIOR

TO CONSTRUCTION OF FACILITIESFACILITIE AND EXCAVATION OF GRAVEL BORROW AREASAREA

TRANSPORTATION FACILITIESFACILITIE TO BE CONSTRUCTED WILL INCLUDE AN ADEQUATEBOAT

HARBOR RUNWAYSRUNWAY TO LAND FIXEDWING SUPPLY AIRCRAFT AND HELIPAD FOR CARGO

AND CREW HELICOPTERSHELICOPTER APPROPRIATEDOCKSDOCK AND ROADSROAD WILL ALSO BE CONSTRUCTED

TO SERVICE THE HARBOR AND SUPPORTBASE COMPLEX

IF EXPLORATORY DRILLING IN THE AREA IS CONDUCTED FROM ARTIFICIAL

ISLANDSISLAND ADEQUATE ONSHORE CONSTRUCTION OF SUPPORT BASE FACILITIESFACILITIE WILL

REQUIRE SOPHISTICATED PLANNING AND MOBILIZATION EFFORT TO ENSURE MATERIAL

DELIVERY PRIOR TO THE SHORT SUMMER CONSTRUCTION SEASON ALTHOUGH AS MUCH

WORK AS POSSIBLE WILL BE CONDUCTED OFFSITE TO AVOID THE HIGH COSTSCOST OF LABOR

LOW PRODUCTIVITY AND WEATHER DELAYSDELAY THAT ARE INHERENT IN THE ARCTIC

CONSIDERABLE AMOUNT OF ONSHORE CONSTRUCTION WILL BE REQUIRED ONSITE

ACTIVITIESACTIVITIE ARE LIKELY TO INCLUDE MINING AND TRANSPORTINGGRAVEL FILLING

AND GRADING CONSTRUCTION OF ROADSROAD WORKPADSWORKPAD FOUNDATIONSFOUNDATION AND CAUSEWAYSCAUSEWAY AND

INSTALLATION OF UTILITY DISTRIBUTION SYSTEMSSYSTEM PREFABRICATED MODULESMODULE AND

INTERCONNECTING PIPEWORK CARE MUST BE TAKEN IN ALL CONSTRUCTION ACTIVITIESACTIVITIE

TO MINIMIZE THE IMPACTSIMPACT ON TUNDRA WATERBODIESWATERBODIE AND WILDLIFE

IF EXPLORATORY DRILLING IN THE AREA IS TO BE CONDUCTED FROM ARTIFICIAL

ISLANDSISLAND ADEQUATE SPACE MUST BE INCORPORATED INTO THE BASE CAMP TO ACCOM

MODATE PEAK MANPOWER AND MATERIAL LOADSLOAD ASSOCIATED WITH ISLAND CONSTRUCTION

ALSO BECAUSE OF THE SEVERE WEATHER PREVAILING DURING MOST OF THE YEAR AND

THE CRITICALITY OF MAINTAINING SCHEDULESSCHEDULE TO COMPLETE EXPLORATION EFFORTSEFFORT

AMPLE SPARESSPARE WILL NEED TO BE STOCKPILED TO PREVENT DELAYSDELAY

HARBOR FACILITIESFACILITIE WILL BE REQUIRED AT THE OUTSET OF THE EXPLORATORY

DRILLING PROGRAM IN ADDITION TO THE NEED TO RECEIVE CONSTRUCTION LOADSLOAD

FOR SHORE BASE FABRICATION HARBOR FACILITIESFACILITIE WILL BE REQUIRED TO SERVICE

THE LARGE AMOUNT OF MARINE ACTIVITY ASSOCIATED WITH ARTIFICIAL ISLAND

CONSTRUCTION RESUPPLY AND MAINTENANCE USE OF FLOATING DRILLING PLATFORMSPLATFORM
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WILL GREATLY REDUCE THISTHI REQUIREMENT ALTHOUGH ENCLOSED LAGOON SYSTEMSSYSTEM

OCCUR ALONGMUCH OF THE LEASE AREASAREA COASTLINE ALL OF THESE PROTECTEDWATERSWATER

ARE EXTREMELYSHALLOW AND THE ENTRANCESENTRANCE ARE NOT NAVIGABLE THEREFORE DUE TO

THE LACK OF SUITABLE NATURAL HARBOR FACILITIESFACILITIE DREDGEDANDOR BREAKWATER

HARBOR MAY HAVE TO BE CREATED POSSIBLY AS FAR AWAY AS KOTZEBUE AT

MINIMUM THE HARBOR SHOULD HAVE THE PHYSICAL DIMENSIONSDIMENSION TO ALLOW MANEUVERING

ANCHORING AND BERTHING OF NUMBER OF SUPPLY BOATSBOAT BARGESBARGE AND OTHER VESSELSVESSEL

SUPPLYING THE BASE

THE HARBOR MUST BE DEEP ENOUGH AT DOCKSIDE TO ACCOMMODATE SUPPLY BOATSBOAT

AND BARGESBARGE TO LOAD OR UNLOAD ALL VARIOUSVARIOU ITEMSITEM OF CARGO NECESSARY TO SUPPORT

AN OFFSHORE OPERATION THE SUPPLY BOATSBOAT MUST OPERATE AROUND THE CLOCK

THROUGHOUTTHE YEAR TAKING INTO ACCOUNT THE RANGE OF POSSIBLE OCEAN AND

ICE CONDITIONSCONDITION DURING THE EXPLORATION AND CONSTRUCTION PHASESPHASE THEY MAY

ALSO BE USED TO HAUL ANCHORSANCHOR IN SUPPORT OF PIPELAYING AND OPERATE OTHER

SUPPORTMISSIONSMISSION FROM TOWED RIGSRIG OR PLATFORMSPLATFORM

6312

FACILITIESFACILITIE REQUIRED IN SUPPORT OF FIELD DEVELOPMENT AND PRODUCTION

IONSION WILL BE SIGNIFICANTLY GREATER AND MORE PERMANENT THAN THOSE

REQUIRED FOR EXPLORATION THE EXPLORATION BASE CAMP COULD BE EXPANDED TO

ACCOMMODATE DEVELOPMENTAND PRODUCTION OR NEW MARINE PRODUCTIONSUPPORT

BASE COULD BE CONSTRUCTED IN CLOSER PROXIMITY TO THE ACTUAL OFFSHORE DEVEL

OPMENTFIELDSFIELD

INCORPORATED AS PART OF THE MARINE SERVICE BASE SHOULD BE SEVERAL TYPESTYPE

OF FACILITIESFACILITIE IN ADDITION TO THE HARBOR AND CREW QUARTERSQUARTER AND MESSMES THE

PHYSICAL PLANT IS LIKELY TO INCLUDE PIPE MARSHALLING OR TERMINAL YARD

WAREHOUSING FOR TUBULAR DRILLING GOODSGOOD AND DRILLING MUDSMUD AND CEMENTSCEMENT STORAGE

TANKSTANK FOR CHEMICALSCHEMICAL FUEL AND WATER FABRICATION YARDSYARD COMMUNICATIONSCOMMUNICATION

FACILITIESFACILITIE OFFICE ACCOMMODATIONSACCOMMODATION MUD AND CEMENT MAKEUP FACILITIESFACILITIE

VEHICLE AND MACHINERY MAINTENANCE AND REPAIR SHOPSSHOP POWER PLANT SEWAGE

FACILITIESFACILITIE AND OIL SPILL RESPONSE AND CLEANUP EQUIPMENT
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THE MAJORACTIVITIESACTIVITIE TO BE SERVICED BY THE MARINE SERVICE

BASE IN THE POSTEXPLORATION PERIOD ARE

CONSTRUCTION

DEVELOPMENT

PRODUCTION

POSTPRODUCTION

THE CONSTRUCTION STAGE INVOLVESINVOLVE CONSTRUCTING PRODUCTION ISLANDSISLAND OR

EXPANDING EXPLORATION ISLANDSISLAND INTO PRODUCTION ISLANDSISLAND INSTALLING TOWED

PRODUCTION FACILITIESFACILITIE BUILDING OIL COLLECTION STATIONSSTATION OR GAS PROCESSING

PLANTSPLANT AND TANKER TERMINALSTERMINAL AND LAYING OF TRUNK AND FEEDER MARINE PIPELINESPIPELINE

TO SHORE AND LAND PIPELINESPIPELINE TERMINAL OR PUMP STATIONSSTATION MARINE SERVICE

BASE PLAYSPLAY AN ACTIVE ROLE IN THE INSTALLATION OF PRODUCTIONCONCEPTSCONCEPT THROUGH

ITS SUPPORT OF TUGSTUG BARGESBARGE AND OTHER VESSELSVESSEL REQUIRED FOR THE PLATFORMSPLATFORM

PIPELINESPIPELINE AND PRODUCTIONEQUIPMENT THISTHI GENERALLYDOESDOE NOT INVOLVE LARGE

TONNAGE OR VOLUME OF MATERIAL EXCEPT IN SUPPORT OF PIPELAYING OPERATIONSOPERATION

WHERE LARGE VOLUME OF PIPE MAY HAVE TO BE STORED AND DISTRIBUTED

THE DEVELOPMENT STAGE CONSISTSCONSIST OF DRILLING NUMEROUSNUMEROU WELLSWELL FROM THE

PRODUCTION PLATFORMSPLATFORM GENERALLY THISTHI PHASE REPRESENTSREPRESENT THE HEIGHT OF SERVICE

BASE ACTIVITY IN TERMSTERM OF TONNAGESTONNAGE AND VOLUMESVOLUME OF MATERIALSMATERIAL SUPPLIED OFF

SHORE

PRODUCTION

PRODUCTION COMMENCESCOMMENCE WITH THE FLOW OF OIL OR GAS AND CONTINUESCONTINUE THROUGH

THE LIFE OF THE FIELD THE VOLUME AND TONNAGE SUPPLIED OFFSHORE ARE SUB

STANTIALLY REDUCED ALSO OPERATIONSOPERATION AND MANPOWER REQUIREMENTSREQUIREMENT ARE REDUCED

AT THE SHORE STATION
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AFTER THE FIELDSFIELD ARE EXHAUSTED THE SERVICE BASE MAY SUPPORT THE

DISMANTLING OF PRODUCTION PLATFORMSPLATFORM AND OTHER OFFSHORE FACILITIESFACILITIE

632

IN ADDITION TO THE MARINE SERVICE BASE MARINE TERMINAL TO RECEIVE

TREAT STORE AND TRANSFER CRUDE OIL TO ICEBREAKING TANKERSTANKER MAY BE CON

STRUCTED CONCEPTUALDESIGNSDESIGN FOR SUCH ARCTIC FACILITIESFACILITIE HAVE BEEN DEVELOPED

BY GLOBAL MARINE 1978 BECHTEL 1979 AND MCMULLEN 1980 IN ADDITION
SEVERAL PROPRIETARY STUDIESSTUDIE OF ARCTIC MARINE TERMINALSTERMINAL HAVE BEEN PREPARED
FOR INDUSTRYOPERATORSOPERATOR

THE ONSHORE FACILITIESFACILITIE ASSOCIATED WITH MARINE TERMINAL INCLUDE STORAGE

TANKSTANK TOPPING PLANT POWER PLANT TUBULAR AND EQUIPMENT YARD

WAREHOUSE AND STORAGEAREASAREA AND SHOPSSHOP FIGURE 61 ILLUSTRATESILLUSTRATE THE LAYOUT OF

SUCH FACILITY THE TERMINAL WILL BE CONNECTED TO THE OFFSHORE FIELDSFIELD BY
MARINE PIPELINESPIPELINE AND TO TWO SPM STRUCTURESSTRUCTURE EACH LOCATED IN DEEP WATER AT THE

END OF SEVERAL KILOMETER MARINE PIPELINE AND CAPABLE OF OFFLOADING INTO

ICEBREAKING TANKERSTANKER

THE MOST OPTIONAL MARINE TERMINAL SITE FOR HOPE BASIN IS NEAR CAPE

THOMPSON WHERE DEEP WATER APPROACHESAPPROACHE CLOSE TO SHORE AND ICE CONDITIONSCONDITION ARE

LESSLES SEVERE SITE AT EITHER KISIMILOK CREEK OR OGOTORUKCREEK SEEMSSEEM

FEASIBLE DEPENDINGON THE ACTUAL TERMINAL SITE AND THE SIZE OF THE TANKERSTANKER

USED PIPELINE LENGTHSLENGTH TO 5PM IN DEEP WATER WOULD BE BETWEEN TO 10

KILOMETERSKILOMETER 25 AND 35 NAUTICAL MILESMILE MCMULLEN 1980

FIGURE 62 ILLUSTRATESILLUSTRATE THE LOCATION OF REPRESENTATIVE OFFSHORE OIL

FIELDSFIELD PLATFORMSPLATFORM OFFSHORE AND ONSHORE PIPELINE CORRIDORSCORRIDOR MARINE TERMINAL

SITESSITE LNG PLANT SITESSITE AND MARINE SUPPORT BASE SITESSITE IN THE HOPE BASIN

PLANNING AREA
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50 LH MILLSMILL

AREA OF SMALLER OIL FIELD DEVELOPMENTSDEVELOPMENT
SEE TEXT IN CHAPTER 70 FOR CQU

AREA OF LARGEST ATEDH FIELD SIZE OF SCENARIOSSCENARIO

COASTAL MARIN LNAI OR IP TERMINAL

INEH PIPELINESPIPELINE OFFSHORE LOADING TERMINAL

PIPELINESPIPELINE OFFSHORE PRODUCTION PLATFORM

ONSHORE FACILITIESFACILITIE OFFSHORE DEVELOPMENT COMPONENTSCOMPONENT

50 STATUTE IL

LL

FIGURE62



633 GAS LIQUEFACTION PLANTSPLANT AND

IN THE EVENT THAT PIPELINE IS NOT CONSTRUCTED TO TRANSPORTNATURAL

GAS LIQUEFACTION PLANT AND MARINE TERMINAL WOULD BE CONSTRUCTED TO LIQUEFY

NATURAL GAS LNG STORE THE PRODUCED LNG AND TRANSFER IT TO ICEBREAKING LNG

TANKERSTANKER AT AN SPM THE ARCTIC PILOT PROJECT BEING UNDERTAKEN BY PETROCANADA

TO PRODUCE MACKENZIE DELTA NATURAL GAS IS ONE SUCH PROJECT

64 FACILITIESFACILITIE SITING CONSTRAINTSCONSTRAINT AND

TABLE 1H ILLUSTRATESILLUSTRATE SOME REPRESENTATIVESITING REQUIREMENTSREQUIREMENT FOR THE

MAJOR ONSHORE FACILITIESFACILITIE REQUIRED TO DEVELOP THE OIL AND GAS RESOURCESRESOURCE OF THE

CHUKCHI SEA

VARIETY OF TECHNICAL AND ENVIRONMENTAL CONSTRAINTSCONSTRAINT AND CRITERIA MUST

BE TAKEN INTO ACCOUNT SELECTING SITESSITE FOR ONSHORE OIL AND GAS FACILITIESFACILITIE

AMONGTHE CONSTRAINTSCONSTRAINT TO BE CONSIDERED IN SELECTING ONSHORE SITESSITE FOR SUPPORT

FACILITIESFACILITIE ARE THE FOLLOWING

LAND FAST ICE

HIGH RATESRATE OF COASTAL EROSION

NEARSHORE PERMAFROST

GRAVEL DEPOSITSDEPOSIT

SEDIMENT DYNAMICSDYNAMIC LITTORAL DRIFT

FRESHWATER SUPPLIESSUPPLIE
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70 BASIN PETROLEUM STRATEGY AND

71

THE CHARACTERISTICSCHARACTERISTIC OF THE HOPE BASIN OCS PLANNING AREA THAT INFLUENCE

THE NATURE OF ITS FUTURE PETROLEUMDEVELOPMENTARE DISCUSSED HERE RELATIVE

TO THE BARROW ARCH OCS PLANNING AREA THE LATTER IS ANALYZED IN DETAIL IN

PRECEDING COMPANION STUDY DAMESDAME MOORE 1982D WHICH INCLUDED AN ECONOMIC

EVALUATION THEREFORE THISTHI PRESENT STUDY PROVIDESPROVIDE COMPARISON AND CONTRASTSCONTRAST

BETWEEN THE TWO AREASAREA ALLOWING FOR JUDGMENTSJUDGMENT ABOUT THE ECONOMIC CONSIDERA

TIONSTION WHICH MIGHT AFFECT THE HOPE BASIN PLANNING AREA

KEY PARAMETERSPARAMETER THAT WILL INFLUENCE THE CHARACTER OF HOPE BASIN PETROLEUM

DEVELOPMENT HAVE BEEN IDENTIFIED AS FOLLOWSFOLLOW

ESTIMATED SMALL RESERVESRESERVE

LIKELY SMALL FIELD SIZESSIZE

SHALLOW RESERVOIR DEPTHSDEPTH

DEEP WATER

SEASONAL SEA ICE

REMOTE LOCATION

POSTPONED LEASE SALE

THE EFFECTSEFFECT THAT THESE HAVE ON HOPE BASIN ARE DISCUSSED BELOW ESPECIAL

LY WITH RESPECT TO THE BARROW ARCH AREA IMMEDIATELY TO THE NORTH

ALTHOUGH FINAL RESOURCESRESOURCE ESTIMATE REPORT HAS NOT YET BEEN COMPLETED BY

THE USGSUSG EARLIER GOVERNMENT AND INDUSTRY FORECASTSFORECAST HAVE IDENTIFIED HOPE

BASIN AS HAVING LOW OVERALL PROSPECTSPROSPECT THISTHI WILL REDUCE AND DELAY EXPLORA

TION ACTIVITIESACTIVITIE RELATIVE TO MORE PROSPECTSPROSPECT THISTHI WILL REDUCE AND DELAY

EXPLORATION ACTIVITIESACTIVITIE RELATIVE TO MORE PROMISING ALASKA AREASAREA IT MAKESMAKE IT

MORE LIKELY THAT FLOATING DRILL PLATFORMSPLATFORM WILL BE USED FOR EXPLORATION AND
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THAT PRODUCTIONPLATFORMSPLATFORM WOULD BE SMALLER AND FEWER AS WOULD TRANSPORTA

TION FACILITIESFACILITIE MOST IMPORTANTLY THESE FACTORSFACTOR FAVOR DEVELOPMENTOF THE

HOPE BASIN AREA ONLY IN CONJUNCTION WITH SUCCESSFUL PETROLEUM PROJECTSPROJECT

OUTSIDE THISTHI PLANNING AREA

FIELD

DUE TO GEOLOGICAL CONDITIONSCONDITION SUCH AS EXTENSIVE FAULTING IT IS LIKELY

THAT INDIVIDUAL FIELD SIZESSIZE IN HOPE BASIN WILL BE SMALL AT LEAST RELATIVE TO

OTHER ARCTIC AREASAREA THISTHI STRAINSSTRAIN ECONOMIC VIABILITY BECAUSE OF THE HIGHER

AMORTIZED COST PER UNIT OF PRODUCTION

ALTHOUGHTHE RANGE OF POTENTIAL RESERVOIR DEPTHSDEPTH IS GREAT THE MOST

PROBABLE HYDROCARBONACCUMULATIONSACCUMULATION ARE SHALLOW THISTHI ALLOWSALLOW FOR SOMEWHAT

LOWER COSTSCOST PER WELL BUT COULD STILL ADVERSELY IMPACT THE OVERALL ECONOMICSECONOMIC

BECAUSE OF THE LIMITED REACH POSSIBLE USING DIRECTIONAL DRILLING THE RESULT

IN HOPE BASIN COULD MEAN THAT MORE SMALLER PLATFORMSPLATFORM OR PERHAPSPERHAP SUBSEA

COMPLETIONSCOMPLETION WOULD BE NEEDD TO EFFECTIVELY DRAIN GIVEN FIELD AREA

AVERAGE WATER DEPTHSDEPTH IN FEDERAL WATERSWATER OVER HOPE BASIN ARE DEEP BY

ARCTIC DEVELOPMENT STANDARDSSTANDARD AT THISTHI TIME COSTSCOST FOR ARCTIC PLATFORMSPLATFORM RISE

DRAMATICALLY WITH INCREASING WATER DEPTH FURTHER THE MORE FAVORABLE

GEOLOGICAL STRUCTURESSTRUCTURE IDENTIFIED FOR USE IN SCENARIOSSCENARIO ARE IN DEEPER THOUGH

NOT DEEPEST PORTIONSPORTION OF THE AREA

SEASONAL SEA ICE OVER HOPE BASIN IS OF COURSE ESTIMATED TO BE LESSLES

SEVERE THAN THE MORE NORTHERLY ARCTIC AREASAREA SUCH AS BARROW ARCH HOW

EVER THISTHI DOESDOE NOT MAKE IT AN EASY AREA TO OPERATE IN AND ALL CONSTRAINTSCONSTRAINT

DESCRIBED IN THE EARLIER COMPANION STUDY APPLY TO HOPE BASIN THESE ARE
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SOMEWHAT MITIGATED HOWEVER BY ITS MORE SOUTHERLYLOCATION SIGNIFICANTLY

THE OPENWATER SEASON SHOULD BE MARGINALLY LONGER ON AVERAGE THISTHI IS MOST

BENEFICIAL FOR DREDGING ISLAND CONSTRUCTION AND PIPELAYING OPERATIONSOPERATION AS

WELL AS FAVORING FLOATING DRILLING DURING EXPLORATION ANOTHER FAVORABLE

ASPECT WITH RESPECT TO HOPE BASIN SEA ICE IS THAT DESIGN FORCESFORCE SHOULD BE

LESSLES THAN THE OTHER AREASAREA AT THE SAME RISK LEVEL STATED DIFFERENTLY THE

PROBABILITY OF SEVERE DESIGN EVENTSEVENT PACK ICE INCURSION ICE ISLANDSISLAND IS LESSLES

FOR HOPE BASIN ALTHOUGHTHE MAXIMUM POSSIBLE ICE FORCESFORCE MAY BE VERY CLOSE TO

THE OTHER AREASAREA

HOPE BASIN IS AN ISOLATED RELATIVELY UNDEVELOPEDREGION THERE IS

VIRTUALLY NO INFRASTRUCTURE TO SUPPORT PETROLEUM DEVELOPMENT OR

TION OPERATIONSOPERATION THE AREA IS SOMEWHAT CLOSER IN TERMSTERM OF AIR AND WATER

DISTANCESDISTANCE TO SUPPLY LABOR SOURCESSOURCE HOWEVER THE DIFFERENCESDIFFERENCE REPRESENTONLY

MODEST REDUCTION RELATIVE TO THE BARROW ARCH AREA AND THE SAME BASIC

FACILITIESFACILITIE AIR FIELDSFIELD CAMPSCAMP DOCKSDOCK MARSHALLING YARDSYARD ETC MUST STILL BE

CONSTRUCTED

KOTZEBUE IS THE CLOSEST LARGE COMMUNITY IN THE REGION HOWEVER IT

IS FAR FROM SUITED FOR MUCH MORE THAN PERIPHERAL LOGISTICSLOGISTIC SUPPORTTO EX

PLORATION OPERATIONSOPERATION NO DEEPWATER HARBOR FACILITIESFACILITIE OF SIGNIFICANCE ARE

AVAILABLE ANYWHEREIN THE HOPE BASIN AREA

SINCE HOPE BASIN IS NO LONGER ON THE CURRENT 5YEAR OCS LEASE SALE

SCHEDULE EXPLORATION AND POSSIBLE DEVELOPMENT WOULD OCCUR AFTER ACTIVITY HAS

OCCURRED IN MOST OTHER ARCTIC AREASAREA THISTHI MAY PROVIDE THE SINGLE MOST

FAVORABLE ASPECT REGARDING ITS ECONOMIC VIABILITY THE DELAY OFFERSOFFER THE

POSSIBILITY THAT OTHER PETROLEUM INFRASTRUCTURE WILL HAVE BEEN DEVELOPED

AROUND THE REGION POSSIBLE FACILITIESFACILITIE OUTSIDE THE PLANNING AREA WHICH

COULD REDUCE TOTAL INVESTMENT COSTSCOST AND RISKSRISK ARE PRIMARILY AN OIL TERMINAL

SERVING NORTON SOUND TO THE SOUTH OR TRANSNORTH SLOPE PIPELINE LINKING
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NORTHWEST ALASKA WITH TAPSTAP IF THE BARROW ARCH AREA PROVESPROVE ECONOMIC USING
MARINE TERMINALSTERMINAL THESE ARE LESSLES LIKELY TO BENEFIT HOPE BASIN BECAUSE THESE

WOULD EITHER BE OFFSHORE TERMINALSTERMINAL OR COASTAL FACILITY LOCATED AT POINT

BEICHER AT THE NORTHERN END OF THAT AREA HOWEVER SOME TANKER TRANSPORT

CAPACITY MIGHT BE SHARED

THE PROSPECT OF HOPE BASINSBASIN DEVELOPMENTOCCURRINGLATER IN THE OVERALL

PETROLEUMDEVELOPMENTOF THE ARCTIC OFFERSOFFER POTENTIAL FOR PROVEN USED

EQUIPMENT TO BE AVAILABLE PERHAPSPERHAP MOST SIGNIFICANT OF SUCH EQUIPMENT WOULD

BE REUSABLE PRODUCTION PLATFORMSPLATFORM SUCH AS CAISSONSCAISSON HOWEVER AVAILABLE

DREDGING SYSTEMSSYSTEM ICEBREAKING TANKERSTANKER DRILL RIGSRIG AND ICECAPABLE WORKBOATSWORKBOAT

ARE ALL POSSIBLE BENEFITSBENEFIT TO HOPE BASINSBASIN FUTURE ECONOMICSECONOMIC AN EXISTING

TRANSSHIPMENTTERMINAL PROBABLY IN THE ALEUTIANSALEUTIAN ISLANDSISLAND IS REASONABLE

EXPECTATION AND PERHAPSPERHAP NECESSARY TO MAKE HOPE BASIN MARINE TRANSPORT

ECONOMICALLYVIABLE

FINALLY MARKET CONDITIONSCONDITION AT THE TIME OF HOPE BASIN DEVELOPMENTARE

LIKELY TO BE FAR DIFFERENT AT PRESENT CHARACTERIZED MAINLY BY HIGHER

OIL PRICESPRICE

72 PETROLEUM DEVELOPMENT

THE PRECEDINGSTRATEGIC CONSIDERATIONSCONSIDERATION HAVE BEEN CONSOLIDATED IN DEFIN

ING REASONABLE AND LIKELY SCENARIOSSCENARIO FOR HOPE BASIN PETROLEUMDEVELOPMENT

UNLIKE EARLIER STUDIESSTUDIE FACILITIESFACILITIE AND ACTIVITIESACTIVITIE OUTSIDE THISTHI OCS PLAN

NING AREA ARE CONSIDERED IMPORTANT IN THE OVERALL PICTURE OF THE AREASAREA

DEVELOPMENT

REGARDINGEXPLORATION IT APPEARSAPPEAR LIKELY THAT MOST OCS DRILLING IN HOPE

BASIN WILL BE DONE FROM FLOATING PLATFORMSPLATFORM THE WATER DEPTHSDEPTH AREA AMENABLE

ICE SEASON CONDITIONSCONDITION LESSLES DEMANDING THAN THE OTHER ARCTIC AREASAREA DRILL

DEPTHSDEPTH SHOULD AVERAGE LESSLES AND TARGET STRUCTURESSTRUCTURE WILL GENERALLYBE SMALLER

THAN NEEDED TO JUSTIFY INSTALLING BOTTOMFOUNDED PLATFORM FOR EXPLORATION

GAS PRODUCTIONSCENARIOSSCENARIO ARE NOT DEVELOPEDHERE IN LIGHT OF THE RECENT

DAMESDAME MOORE 1983 ECONOMIC ANALYSISANALYSI THE MARKETABILITY OF ALASKA BERING
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SEA GAS THE STUDY SUGGESTSSUGGEST THAT SIGNIFICANT CHANGESCHANGE IN THE NATURAL GAS

SUPPLY AND PRICE PICTURE ARE NEEDED TO IMPROVE THE MARKETABILITY OF EVEN

LARGE GAS RESERVESRESERVE THE MUCH SMALLER GAS RESOURCESRESOURCE PREDICTED FOR HOPE

BASIN DO NOT SUPPORT SERIOUSSERIOU CONSIDERATION OF SUCH DEVELOPMENT AT THISTHI

TIME SUFFICE IT TO NOTE THAT ANY VIABLE FUTURE GAS PROJECTSPROJECT IN HOPE BASIN

WOULD REQUIRE CHANGESCHANGE IN THE CURRENT GAS MARKET CONDITIONSCONDITION THAT ARE HIGHLY

SPECULATIVE AT THISTHI TIME AND WOULD STILL REQUIRE OTHER GAS PROJECTSPROJECT IN THE

VICINITY

FOUR TRANSPORTATION SCENARIOSSCENARIO DEFINE THE RANGE REASONABLE OPTIONSOPTION

AVAILABLE FOR HOPE BASIN PETROLEUMDEVELOPMENT TWO OF THESE INVOLVE CON

STRUCTION OF MARINE TERMINALSTERMINAL WITHIN THE AREA AND TWO ENTAIL USING PIPELINESPIPELINE

TO MOVE OIL TO FACILITIESFACILITIE PRESUMED TO EXIST OUT OF THE PLANNING AREA SEE

FIGURE 62 THE SCENARIOSSCENARIO INCLUDE

COASTAL MARINE TERMINAL LOCATED AT CAPE THOMPSON THAT RECEIVESRECEIVE OIL

FROM ONE OR SEVERAL OIL GATHERING MARINE PIPELINESPIPELINE TREATSTREAT AND

STORESSTORE OIL AND OFFLOADSOFFLOAD INTO ICEBREAKING SHUTTLE TANKERSTANKER YEAR

ROUND ANDOR CO TANKERSTANKER DURING OPENWATER PERIODSPERIOD

OFFSHORE LOADING TERMINAL LOCATED ON CENTRAL PRODUCTION AND

STORAGEISLAND WITH OIL FLOWSFLOW AUGMENTEDBY PIPELINESPIPELINE FROM SMALLER

PRODUCTION ISLANDSISLAND IN THE VICINITY OFFLOADSOFFLOAD INTO TANKERSTANKER AS

ABOVE

FROM CAPE THOMPSONMARINE PIPELINE LANDFALL TERMINAL NORTHWARD VIA

OVERLAND PIPELINE TO CONNECT WITH EXISTING NORTHSLOPETOTAPSNORTHSLOPETOTAP

TRUNK LINE LATTER ALREADY CONSTRUCTED TO SERVE BARROW ARCH OR

NPRA AREA

FROM HOPE BASIN OFFSHORE PLATFORMSPLATFORM SOUTHWARD VIA MARINE PIPELINE

ACROSSACROS OUTER KOTZEBUE SOUND TO SEWARD PENINSULA WITH OVERLAND

CROSSING TO MARINE TERMINAL IN NORTON SOUND LATTER ALREADY CON

STRUCTED TO SERVE LOCAL PRODUCTIONTHERE
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IN TERMSTERM OF OFFSHORE FACILITIESFACILITIE FEEDING THESE TRANSPORT SYSTEMSSYSTEM TWO

CASESCASE SHOULD BRACKET THE TECHNOLOGYAND ECONOMICSECONOMIC

LARGEST FIELD SIZE 100 MILLION BARRELSBARREL IN HOPE BASIN AREA ASSUMED

LOCATED FURTHER OFFSHORE 50 TO 100 KILOMETERSKILOMETER 30 TO 60 MILESMILE AND

IN DEEPER WATER 45 TO 55 METERSMETER 150 TO 180 FEET

SMALLER FIELDSFIELD NEARER TO SHORE CAPE THOMPSON25 TO 40 KILOMETERSKILOMETER

TO 25 MILESMILE SHALLOWER 30 TO 40 METERSMETER 100 TO 130 FEET AND

SOMEWHAT MORE PROTECTED FROM SEA ICE MOVEMENTSMOVEMENT THAN ABOVE CASE

THE LARGER FIELD MIGHT BE AMENABLE TO ANY OF THE FOUR TRANSPORTATION

OPTIONSOPTION DESCRIBED THE SMALLER FIELD CASE RIEARSHORE IS MORE LIKELY TO

BE ASSOCIATED WITH EITHER OF THE MARINE TERMINALSTERMINAL THAN WITH THE PIPELINE

OPTIONSOPTION

IT IS DIFFICULT TO JUDGE WHICH OF THESE POSSIBLE SCENARIOSSCENARIO WOULD BE

MOST FEASIBLE IN TERMSTERM OF COSTSCOST PARTICULARLY BECAUSE OF THE HYPOTHETICAL

POSSIBILITY OF REUSING PLATFORMSPLATFORM FROM OTHER LEASE AREASAREA AND THE UNCERTAIN

PACE DEVELOPMENT OF PETROLEUMRELATED INFRASTRUCTURE IN THE NORTHWEST ALASKA

REGION WITH THE SMALL RESOURCESRESOURCE ESTIMATED FOR HOPE BASIN SUCH RELATED

DEVELOPMENT OUTSIDE THE IREG AREA WILL BE IMPORTANT TO ITS ECONOMIC

VIABILITY FOR OIL PRODUCTION
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APPENDIX

THE PURPOSE OF THISTHI APPENDIX IS TO PROVIDE ESTIMATESESTIMATE OF MANPOWER

REQUIREMENTSREQUIREMENT FOR SEVERAL MAJOR TASKSTASK INVOLVED WITH THE EXPLORATION DEVELOP

MENT AND PRODUCTION OF PETROLEUM FOR THE HOPE BASIN OCS PLANNINGAREA THE

ESTIMATESESTIMATE ARE PRESENTED HERE IN THE SAME FORMAT USED IN THE BARROW ARCH

CHUKCHI SEA PETROLEUM TECHNOLOGY ASSESSMENT DAMESDAME MOORE

MANPOWERESTIMATESESTIMATE FOR HOPE BASIN FOR EACH MAJOR EXPLORATION DEVELOPMENT

AND PRODUCTION TASK ARE PRESENTED IN TABLE AI TRANSPORTATION SUPPORT

SERVICESSERVICE ASSOCIATED WITH THESE MAJOR OFFSHORE OPERATIONSOPERATION ARE THE SAME AS WERE

PRESENTED IN THE BARROW ARCH REPORT TABLE 52

THE SOUTHERN CHUKCHI SEA HOPE BASIN HAS SEVERAL CHARACTERISTICSCHARACTERISTIC WHICH

DISTINGUISH IT FROM THE NORTHERN CHUKCHI SEA BARROW ARCH THE OPEN WATER

SEASON IS ON THE ORDER OF 90 DAYSDAY AS OPPOSED TO 70 DAYSDAY IN THE NORTHERN

CHUKCHI SEA WATER DEPTHSDEPTH ARE GREATER IN THE LIKELY RESERVOIR AREA BUT THE

TARGET DRILLING DEPTHSDEPTH ARE SHALLOWER THE LIKELY RESERVOIR SIZE IS SMALLER

WHICH WILL REDUCE THE SIZE OF PRODUCTION AND TRANSPORTATION FACILITIESFACILITIE THE

RELATIVELY CLOSE PROXIMITY TO KOTZEBUE AND THE SEWARD PENINSULA ALTERSALTER

LOGISTIC AND SITING CONSIDERATIONSCONSIDERATION

OUR ESTIMATESESTIMATE REFLECT PREVIOUSPREVIOU RESEARCH ON MANPOWER REQUIREMENTSREQUIREMENT FOR

OFFSHORE PETROLEUM DEVELOPMENT FOR EXAMPLE BEAUFORT SEA PETROLEUM DEVELOP

MENT TSH DAMESDAME MOORE I978A WHICH DISCUSSESDISCUSSE BACKGROUND ON ARCTIC

LABOR CONSIDERATIONSCONSIDERATION AND SPECIFICALLY COVERSCOVER PRUDHOE BAY EXPERIENCE WITH

OPENING AN ARCTIC FRONTIER AREA ALSO SEE ST GEORGE PETROLEUM TECHNOLOGY
ASSESSMENT DAMESDAME MOORE 80C FOR GENERAL FACTORSFACTOR AFFECTING OFFSHORE LABOR

FORCE SIZE AND PRODUCTIVITY SECTIONSSECTION 42 AND 53 OF THAT REPORT OUR

MANPOWER ESTIMATESESTIMATE FOR THISTHI STUDY ALSO BENEFITED FROM CONSULTATION WITH

ENGINEERSENGINEER FROM SFBRAUN ABOUT SPECIALIZED ARCTIC STRUCTURESSTRUCTURE AND OPERATIONSOPERATION

THAT WILL BE USED IN THE DEVELOPMENT OF RESOURCESRESOURCE IN THE HOPE BASIN PLANNINA

AREA



GENERAL BACKGROUND INFORMATION REGARDING EMPLOYMENT FACTORSFACTOR FOR THISTHI

REGION ARE DISCUSSED IN CHAPTER OF THE BARROW ARCH REPORT THE SPECIFIC

DIFFERENCESDIFFERENCE AND CHARACTERISTICSCHARACTERISTIC OF HOPE BASIN MENTIONED ABOVE SHOULD BE KEPT

IN MIND WHEN READING THAT BACKGROUNDCHAPTER HOPE BASIN DREDGINGAND FILL

CONSTRUCTION WILL USUALLY REQUIRE SIMILAR CONSTRUCTION SPREADSSPREAD AND CREWSCREW BUT

CONDITIONSCONDITION OFFER LONGERWORKINGPERIOD AE MIGHT REDUCE CREWSCREW SOMEWHAT

SMALLER ISLAND AREASAREA WOULD BE NEEDED FOR LESSER PRODUCTION BUT THE DEEPER

WATER MAY OFFSET VOLUME REDUCTIONSREDUCTION THE PROBABILITY OF SMALLER FIELDSFIELD WILL

ALSO FORCE ECONOMIESECONOMIE IN SHOREBASE CONSTRUCTION PERHAPSPERHAP KOTZEBUE COULD PLAY

ROLE USE OF SHARED ANDOR REUSEABLE PLATFORMSPLATFORM AND VIRTUALLY REQUIRESREQUIRE THAT

THE CONSTRUCTION OF REGIONAL TRANSSHIPMENTFACILITY BE CARRIED BY DEVELOP

MENT OF ANOTHER OCS LEASE AREA THE BARROW ARCH DISCUSSION OF ARCTIC LABOR

EXPENSE EFFICIENCY AND POTENTIALSPOTENTIAL FOR LABORSAVING ALSO APPLY TO HOPE BASIN



TABLE AI

ESTIMATESESTIMATE OF LABOR REQUIREMENTSREQUIREMENT FOR SPECIFIC TASKSTASK OF
PETROLEUM DEVELOPMENT IN THE HOPE BASIN OCS PLANNING AREA

ONSITE LABOR DURATION OF ONSITE

NU OF UH

EXPLORATIONDRILLING 40CONE OR ISLAND MONTHSWELL

GEOPHYSICALSURVEY 30YEAR OF EXPLORATQRY DURING EXPLORATION
DRILLING PHASE

CONSTRUCTION

EXPLORATIONPHASE 100MO PEAK MONTHSMONTH

40MO AVERAGE

DEVELOPMENTPHASE1 150MO PEAK 27 MONTHSMONTH
40MO AVERAGE

OIL TERMINAL CONSTRUCTION

ARCTIC 1300MO PEAK 45 MONTHSMONTH

400MO AVERAGE

ALEUTIAN SITE 1000MO PEAK 24 MONTHSMONTH

550MO AVERAGE

EARLY PRODUCTION SYSTEM
TEMPORARY 200MO AVERAGE MONTHSMONTH

LNG PLANT CONSTRUCTION 200MO PEAK 24 MONTHSMONTH

BARGEMOUNTED 50MO AVERAGE

OFFSHORE FILL

GRAVEL ISLAND 50 DEPTH
EXPLORATION 430MO MONTHSMONTH
PRODUCTION ADDON 450MO MONTHSMONTH
PRODUCTION NEW 620MO MONTHSMONTH

CAISSONRETAINED 50 DEPTH
EXPLORATION 400MO MONTHSMONTH
PRODUCTION ADDON 445MO MONTHSMONTH
PRODUCTION NEW 575MO MONTHSMONTH

PRODUCTION MONOCONE 350MO MONTHSMONTH

PRODUCTION EQUIPMENT
INSTALLATION AND HOOKUP

MONOCONE 200MO PEAK MONTHSMONTH

150MO AVERAGE

GRAVELCAISSON ISLAND 250MO PEAK MONTHSMONTH

200MO AVERAGE



TABLE AI CONTINUED

ONSITE LABOR DURATION OF ONSITE

NU OF UH

DEVELOPMENTDRILLING
PRODUCTION 4Q

MONOCONE 112MO

GRAVELCAISSON ISLAND 112MO

SUBMARINE PIPELINE
TRUNK 350SPREADMO 075 MIDAY

FEEDER 350SPREADMO 125 MIDAY

ONSHORE PIPELINE CONSTRUCTION6
CROSSCOUNTRY 220MO 075 MIDAY

SHORTDISTANCE 110MO 025 MIDAY

SHOREBASE OPERATION

EXPLORATION PHASE 32MO EXPLORATION PHASE

DEVELOPMENTPHASE 160MO DEVELOPMENT PHASE

PRODUCTION PHASE

YEARROUND 40MO 12 MONTHSMONTH

SEASONAL 80MO MONTHSMONTH

PRODUCTION PLATFORM OPERATION
CONE AND ISLAND 64MO 12 MONTHSMONTH

PRODUCTION ISLAND MAINTENANCE

GRAVEL 44MO MONTHSMONTH

CAISSON 16MO MONTHSMONTH

PRODUCTION EQUIPMENT PIPELINE
MAINTENANCE CONE AND ISLAND 24MO MONTHSMONTH

OIL TERMINAL OPERATIONSOPERATION
ARCTIC EQ 52MO 12 MONTHSMONTH

ALEUTIAN SITE 40MO 12 MONTHSMONTH

LNG PLANT OPERATION 48MO 12 MONTHSMONTH

SOURCE DAMESDAME MOORE AND SFBRAUN



NOTESNOTE TO TABLE AI

IT IS ASSUMED THAT THE DEVELOPMENTSHOREBASE WILL BE LOCATED AT THE
TERMINAL SITE NEAR CAPE THOMPSON IT IS ALSO ASSUMED THAT THE SHOREBASE

WILL BE INCORPORATED INTO THE TERMINAL SITE THEREFORE SHOREBASE

CONSTRUCTION HAS BEEN PHASED WITH TERMINAL CONSTRUCTION SHOREBASE

CONSTRUCTION COULD BE COMPLETEDMUCH MORE QUICKLY IF DONE ON SEPARATE
BASISBASI

ARCTIC TERMINAL CONSTRUCTION DURATION HAS BEEN ESTIMATED BY SFBRAUN
AND BY BECHTEL 1979 THE LONG TOTAL CONSTRUCTION PERIOD TO COMPLE
TION IS PREDICATED ON THE ASSUMPTION THAT YEARROUND CONSTRUCTION WOULD
NOT BE UTILIZED DUE TO THE HIGH INEFFICIENCY OF OUTDOOR WINTER CON

STRUCTION IN ARCTIC REGIONSREGION THEREFORE THE BULK OF CONSTRUCTION MUST

BE ACCOMPLISHED DURING THE OPENWATER SEASON OF SEVERAL SUCCESSIVE

YEARSYEAR

AN EXISTING EXPLORATION ISLAND COULD BE EXPANDED FOR USE AS PRODUC
TION ISLAND THE ESTIMATESESTIMATE SHOWN FOR PRODUCTION ISLANDSISLAND ADDON

REPRESENT THE INCREMENTAL LABOR REQUIRED FOR EXPANSION CAISSON ISLAND

ASSUMESASSUME GUIFIHITYPE STEEL STRUCTURE MONOCONE ASSUMESASSUME GRAVEL
BALLASTING

TWO RIGSRIG ONE MONTHWELL ON MONOCONE TWO RIGSRIG ONEHALF MONTHWELL ON

ISLANDSISLAND FOR BARROW ARCH AREA THE MAXIMUM NUMBER OF WELLSWELL PER PLATFORM
60 ON MONOCONE AND 100 ON ISLAND WERE ASSUMED NUMBER OF WELLSWELL FOR

HOPE BASIN LA IS DIFFICULT TO PREDICT BECAUSE OF QENERALLY
SHALLOWER RESERVOIRSRESERVOIR LOWER NUMBER WELLSWELL LOW INITIAL PRODUCTION RATE

NEED FOR MORE WELLSWELL TO INCREASE PRODUCTION AND SMALLER FIELD SIZESSIZE

OIL OR GAS PIPELINE DURATION OF EMPLOYMENTFOR PIPELINE CONSTRUCTION

CAN BE ESTIMATED FOR EACH SCENARIO BASED ON AVERAGE RATESRATE OF PROGRESSPROGRES
CREW SIZESSIZE ARE THE SAME FOR TRUNK AND FEEDER LINESLINE BECAUSE IT IS REASON

ABLE TO ASSUME THAT THE SAME LAY BARGE WILL BE USED FOR BOTH

ESTIMATE FOR CROSSCOUNTRY PIPELINE INCLUDESINCLUDE PUMP STATION ONE SPREAD
IS REQUIRED SHORTDISTANCE PIPELINE CONSTRUCTION WOULD USE SMALLER

CREW TO AVOID THE HIGH COST OF MOBILIZING LARGE CREW FOR SHORT

PERIOD

INCLUDESINCLUDE PIPELINE OPERATION





APPENDIX

DEVELOPMENT COMPONENT COSTSCOST AND

B1 DATA

THISTHI APPENDIX PRESENTSPRESENT COST ESTIMATESESTIMATE FOR HOPE BASIN FIELD DEVELOPMENT

AND OPERATIONSOPERATION THE COST ESTIMATESESTIMATE GIVEN WERE DEVELOPEDBY ENGINEERING STAFF

OF SFBRAUN AND SUPPLEMENTED BY DAMESDAME MOORE THESE ARE BASED PRIMARILY ON

MODIFICATIONSMODIFICATION TO THE EARLIER ANALYSISANALYSI GIVEN IN APPENDIX OF THE BARROW ARCH

TECHNOLOGY ASSESSMENT REPORT DAMESDAME MOORE 0D

SEVERAL IMPORTANT QUALIFICATIONSQUALIFICATION WERE DISCUSSED WITH RESPECT TO

ESTIMATING PETROLEUM FACILITY AND EQUIPMENT COSTSCOST FOR FRONTIER AREASAREA WHERE NO

EXPLORATIONHAS YET OCCURRED SUCH AS THE HOPE BASIN PLANNING AREA IN THAT

COMPANION REPORT

THE APPROACH IN THISTHI STUDY INVOLVED COST ESTIMATING BY PETROLEUM

DRILLING PIPELINE AND MARINE ENGINEERSENGINEER IN THE COURSE OF EARLIER ALASKA

OCS STUDIESSTUDIE ON THE GULF OF ALASKA DAMESDAME MOORE 1979A AND LOWER COOK

INLET DAMESDAME MOORE 1979C NORTON SOUND DAMESDAME MOORE 0A ST GEORGE

BASIN DAMESDAME MOORE 0C AND NAVARIN BASIN DAMESDAME MOORE 1982A
CONSIDERABLE DATA BASE ON PETROLEUM FACILITY COSTSCOST FOR OFFSHORE AREASAREA WAS

OBTAINED THAT PROVIDED SUPPLEMENTAL INFORMATION FOR THISTHI STUDY THOSE DATA

WERE BASED ON PUBLISHED LITERATURE INTERVIEWSINTERVIEW WITH OIL COMPANIESCOMPANIE CONSTRUC

TION COMPANIESCOMPANIE AND GOVERNMENT AGENCIESAGENCIE INVOLVED IN OCS RESEARCH WHERE

PRIMARY SOURCE DATA FOR HOPE BASIN WERE UNAVAILABLE COST ESTIMATESESTIMATE WERE

OBTAINED FROM THE NATIONAL PETROLEUM COUNCILSCOUNCIL RECENT REPORT ARCTIC OIL

AND 1981

THE DIFFICULTIESDIFFICULTIE IN OBTAINING RELEVANT AND COMPARABLE COST DATA THE

EXTREME ICE CONDITIONSCONDITION AND LACK OF COMPARABLE DEVELOPMENT EXPERIENCE IN

ARCTIC REGIONSREGION IMPOSED GREAT COST ESTIMATION UNCERTAINTY



82 AND FIELD DEVELOPMENT SCHEDULE

THE PURPOSE OF THISTHI COST ANALYSISANALYSI IS NOT TO EVALUATE SITESPECIFIC

PROSPECTSPROSPECT WITH RELATIVELY WELLKNOWN RESERVOIR AND HYDROCARBONCHARACTER

ISTICSISTIC BUT TO BRACKET THE DEVELOPMENTECONOMICSECONOMIC OF THE HOPE BASIN LEASE AREA

THISTHI WOULD COMPRISE NUMBER OF PROSPECTSPROSPECT THAT WILL HAVE RANGE OF RESERVOIR

AND HYDROCARBONCHARACTERISTICSCHARACTERISTIC REQUIRING SET OF ASSUMPTIONSASSUMPTION ON PETROLEUM

GEOLOGYAND ON CHARACTERISTICSCHARACTERISTIC OF TECHNOLOGY GIVEN IN CHAPTERSCHAPTER AND

RESPECTIVELY THE FACILITIESFACILITIE COST DATA PRESENTED IN TABLESTABLE IH THROUGHB8

USE THESE ASSUMPTIONSASSUMPTION

THE COSTSCOST PRESENTED IN TABLESTABLE IH THROUGH88 REFLECT OUR ESTIMATESESTIMATE OF

THE FACILITY AND EQUIPMENT COSTSCOST BASED ON SIMPLIFYING ASSUMPTIONSASSUMPTION THAT ARE

THE SAME AS THOSE STATED IN THE BARROW ARCH REPORT DAMESDAME MOOE ALL

THE COST FIGURESFIGURE ARE GIVEN IN 1983 DOLLARSDOLLAR

BRIEFLY DISCUSSED BELOW ARE THE PRINCIPAL UNCERTAINTIESUNCERTAINTIE RELATING TO THE

COST ESTIMATESESTIMATE FOR THE VARIOUSVARIOU FACILITY COMPONENTSCOMPONENT IMPORTANT ASSUMPTIONSASSUMPTION

ARE NOTED IN THE TABLESTABLE

821 FABRICATION AND INSTALLATION TABLE

COST ESTIMATESESTIMATE ARE PRESENTED FOR TWO TYPESTYPE OF OFFSHORE PRODUCTION

SYSTEMSCONCRETE MONOCONESMONOCONE AND CAISSONRETAINED GRAVEL ISLANDSISLAND IN WATER

DEPTHSDEPTH REPRESENTATIVE OF THE HIGH INTEREST AREASAREA IN THE HOPE BASIN THESE

COSTSCOST INCLUDE DESIGN MANUFACTURE TOWOUT AND INSTALLATION OF MONOCONESMONOCONE AND

RETAINING STRUCTURESSTRUCTURE AND MOBILIZATION AND OPERATION OF GRAVEL DREDGESDREDGE

822 PROCESSPROCES EQUIPMENT TABLESTABLE 82 AND

THERE IS LITTLE DIFFERENCE IN COSTSCOST RELATED TO THE DECISION TO PRODUCE

OR REINJECT ASSOCIATED GAS FOR THE RANGE OF FIGURESFIGURE AND TYPE OF CONSTRUC

TION WE HAVE ASSUMED THE MAJOR COST IS EQUIPMENT INSTALLATION NOT THE COST

OF HARDWARE COSTSCOST FOR WATERFLOOD ARE INCLUDED AS ARE COSTSCOST FOR DRILLING



EQUIPMENT DRILLING SUPPLIESSUPPLIE AND OPERATING COSTSCOST ARE INCLUDED IN THE COST

OF WELLSWELL THE GASOIL RATIO IS ASSUMED TO BE 5001 FOR ALL OIL FIELDSFIELD

AS THE GASOIL RATIO INCREASESINCREASE THE SIZE OF THE PRESSURE OR PRODUCTION

VESSELSVESSEL AND PIPELINESPIPELINE INCREASE LARAER MORE SOPHISTICATED EQUIPMENT IS

REQUIRED TO 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 FIELD IF NATURAL

GAS PRODUCTION IS NOT ECONOMICALLYFEASIBLE REINJECTION OF ASSOCIATED GAS

IS THE ONLY VIABLE SOLUTION TO THE FLARING BAN IMPOSED UPON PRODUCING

FIELDSFIELD

THE COSTSCOST FOR PLATFORM PROCESSPROCES EQUIPMENT FOR SECONDARY RECOVERY

PROGRAM EG WATER INJECTION ARE MUCH REDUCED IF PLANNED FROM THE BEGIN

NING WHEN WATER IS INJECTED SOME OF THE DRILLING SLOTSSLOT MUST BE USED THUSTHU

REDUCING THE NUMBER AVAILABLE FOR PRODUCTIONAND IN TURN REDUCING THE

PRODUCTION RATE AND REVENUE FLOW

B23 WELLSWELL TABLE

PRODUCTION WELLSWELL ARE ASSUMED TO BE DRILLED FROM PLATFORMMOUNTED RIGSRIG

TWO RIGSRIG WOULD BE USED INITIALLY IN DEVELOPING OIL FIELDSFIELD ONCE THE INITIAL

DRILLING PERIOD IS OVER ONE RIG WOULD BE REMOVED WHILE THE SECOND WOULD

REMAIN ON THE PLATFORM FOR WORKOVERSWORKOVER

GAS WELLSWELL ARE SIMILAR IN DESIGN AND COST TO OIL WELLSWELL SINCE FEWER

WELLSWELL ARE ASSUMED DRILLED FROM EACH PLATFORM ONLY SINGLE RIG WOULD BE

INSTALLED ON EACH GAS PLATFORM

B24 PIPELINESPIPELINE TABLE

BECAUSE OF THE UNIQUE CONSIDERATIONSCONSIDERATION OF FALLSFALL HOOKUPSHOOKUP TRENCHINA

BURYING AND MOBILIZATION AND DEMOBILIZATION IT WAS NECESSARY TO COST OUT



THE PIPELINE REQUIREMENTSREQUIREMENT OF EACH SCENARIO INDIVIDUALLY THESE COSTSCOST APPEAR

IN TABLE THE COSTSCOST FOR PIPELINE IN THE CHUKCHI SEA ARE MUCH HIGHER THAN

THOSE REPORTED IN TECHNOLOGY ASSESSMENTSASSESSMENT FOR THE SUBARCTIC DUE TO THE

SHORTER ESTIMATED 85DAY OPENWATER WORKING SEASON

825 TERMINAL COSTSCOST TABLE

TERMINAL COSTSCOST VARY MORE AS FUNTION OF TANKER SIZE THAN THROUGHPUT
ITSELF THISTHI IS PRIMARILY DUE TO DIFFERENCESDIFFERENCE IN STORAGECAPACITIESCAPACITIE SINCE

HOPE BASIN WOULD PROBABLYBE VIABLE ONLY AT ITS UPPER THROUGHPUTONLY THAT

QUANITY WAS ESTIMATED FURTHER HOPE BASIN WOULD LIKELY DRAW UPON SERVICESSERVICE OF

EXISTING ICECAPABLE TANKERSTANKER RATHER THAN DEDICATED FLEET FOR ITS SMALL

PRODUCTION THEREFORE RANGE OF TANKER SIZESSIZE MIGHT NEED TO BE ACCOMODATED

AND THISTHI IS REFLECTED TABLE B6

PARTICULAR UNCERTAINTY EXISTSEXIST REGARDING CRUDE OIL TERMINAL COSTSCOST IN THE

MORE REMOTE AREASAREA OF ALASKA OIL TERMINAL COSTSCOST WILL VARY AS FUNCTION OF

THROUGHPUT QUALITY OF CRUDE UPGRADING REQUIREMENTSREQUIREMENT OF CRUDE FOR TANKER

TRANSPORT TERRAIN AND HYDRNGRAPHIC CHARACTERISTICSCHARACTERISTIC OF THE SITE TYPE SIZE

AND FREQUENCYOF TANKERSTANKER AND MANY OTHER FACTORSFACTOR REMOTE LOCATION WILL

IMPOSE SIGNIFICANTLY GREATER COSTSCOST ON TERMINAL CONSTRUCTION THAN SIMILAR

PROJECT IN THE COOK INLET AREA OR LOWER 48

826 ESTIMATESESTIMATE FOR TANKERSTANKER TUGSTUG AND WORKBOATSWORKBOAT TABLE

YEARROUND PRODUCTION OF THE HOPE BASINSBASIN OIL RESOURCESRESOURCE REQUIRESREQUIRE

ICEBREAKING OIL TANKERSTANKER WORKBOATSWORKBOAT AND TUGSTUG WORKBOATSWORKBOAT WITH ICEBREAKING

CAPABILITY WOULD BE REQUIRED AT HOPE BASIN TERMINAL AND TO SERVE THE

OFFSHORE PLATFORMSPLATFORM COSTSCOST ON TABLE 87 ARE BASED ON 290FOOT 2000OWL

VESSEL DEVELOPING 18000 HORSEPOWER THESE ESTIMATESESTIMATE WERE PROVIDED BY

SFBR AUN



TABLE

ESTIMATESESTIMATE FOR INSTALLED PLATFORMSPLATFORM AND ARTIFICIAL

WATER INSTALLED COST

UH UH MILLIONSMILLION

CONCRETE MONOCONESMONOCONE 37 120 430

60 200 6002

CAISSONRETAINED

GRAVEL ISLANDSISLAND 30 100 280

IN ADDITION TO FABRICATION OF THE GRAVITY STRUCTURE IN LOWER

48 YARD THESE ESTIMATESESTIMATE INCLUDE THE COST OF PLATFORMINSTALLA

TION WHICH INVOLVESINVOLVE SITE PREPARATION TOWOUT SETDOWN AND

PILE DRIVING THE ABOVE ESTIMATESESTIMATE DO NOT INCLUDE ANY ALLOWANCE

FOR THE INSTALLATION OR HOOKUP OF TOPSIDE FACILITIESFACILITIE SEE
TABLESTABLE 82 AND 83

AT THISTHI DEPTH 37METER 120FOOT WATER DEPTH MONOCONE WOULD

BE PLACED ON SUBMERGED BERM ISLAND 23 METERSMETER 80 FEET HIGH

SOURCE SFBRAUN



TABLE B2

COST ESTIMATESESTIMATE FOR PLATFORM EQUIPMENT1
AND FACILITIESFACILITIE FOR OIL PRODUCTION

PEAK CAPACITY OIL S2
BA PER MILLION

30000 TO PIPELINE

NOTESNOTE
THE COST OF TOPSIDE FACILITIESFACILITIE WOULD BE ESSENTIALLY THE SAME

FOR BOTH THE PLATFORM TYPESTYPE BEING CONSIDERED

THE ABOVE COST ESTIMATESESTIMATE INCLUDE INSTALLATION HOOKUP AND

IH IT IS ASSUMED THAT MODULE INSTALLATION WOULD BE
CONCURRENT WITH PLATFORM INSTALLATION THUSTHU AVOIDING SECOND
MOBILIZATION AND DEMOBILIZATION OF THE EQUIPMENT

SOURCE SFBRAUN



TABLE B3

COST ESTIMATESESTIMATE FOR PLATFORM

AND FACILITIESFACILITIE FOR GAS PRODUCTION

PEAK CAPACITY GAS COST2
TH MCF PER MILLION

100 PRODUCTIONEQUIPMENT 120

NOTESNOTE
THE COST OF TOPSIDE FACILITIESFACILITIE WOULD BE ESSENTIALLY THE SAME FOR

BOTH THE PLATFORM TYPESTYPE BEING CONSIDERED

THE ABOVE COST ESTIMATESESTIMATE INCLUDE INSTALLATION HOOKUP AND

COMMISSIONING IT IS ASSUMED THAT MODULE INSTALLATION WOULD BE

CONCURRENT WITH PLATFORM INSTALLATION THUSTHU AVOIDING SECOND

MOBILIZATION AND DEMOBILIZATION OF THE EQUIPMENT

THISTHI COST ONLY APPLIESAPPLIE TO OFFSHORE EQUIPMENT ONSHORE LNG

EQUIPMENT IS DISCUSSED UNDER TERMINALSTERMINAL

SOURCE NATIONAL PETROLEUM COUNCIL 1981



TABLE B4

COST ESTIMATESESTIMATE OF PRODUCTION WELLSWELL

OIL OR GAS

COST MILLION
UH UH 19

PRODUCTION WELL FROM PLATFORM 1200 4000 20

SOURCE SFBRAUN

NOTESNOTE
INCLUDESINCLUDE MOBILIZATION COSTSCOST OPERATING COST AND CONSUMABLESCONSUMABLE

WELL IS ASUMED TO BE DIRECTIONALLY DRILLED BELOW THE MUD LINE



TABLE B5

COST ESTIMATESESTIMATE FOR PIPELINESPIPELINE

LARGEST HOPE BASIN OIL FIELD

COST

MILLION 1983
OFFSHORE PIPELINESPIPELINE

FEEDER LINESLINE BETWEEN PLATFORMSPLATFORM MILESMILE 30

TRUNK LINE TO SHORE 50 MILESMILE 12 TO 16INCH 250

ONSHORE PIPELINESPIPELINE 16INCH

CAPE THOMPSONTO TAPSTAP AT WAINWRIGHT INCLUDING
ONE PUMP STATION 650

CAPE THOMPSONTO CAPE SABINE INCLUDING ONE

PUMP STATION 350

SMALLER NEARSHORE OIL FIELD

OFFSHORE PIPELINE

PLATFORM TO SHORE 10 MILESMILE 10INCH 60

NOTESNOTE TRENCHING ANDOR INSULATION IS ASSUMED WHERE REQUIRED
INCLUDESINCLUDE MOBILIZATIONDEMOBILI OF SHIPTYPE LAY BARGE
INCLUDESINCLUDE COST OF LANDFALLSLANDFALL AND HOOKUPSHOOKUP
NO OFFSHORE FEEDER LINESLINE NOR ONSHORE LINESLINE NEEDED

SOURCE SFBRAUN



TABLE B6

COST OF OIL

HOPE
PEAK THROUGHPUT TANKER SIZE CAPABILITY TERMINAL CAPITAL COST

TH BARRELSBARREL PER 10 MILLION

30 60 480

30 150 610

NOTESNOTE INCLUDING FACILITIESFACILITIE FOR ANY FINAL CRUDE STABILIZATION
STORAGE OF 10 THROUGHPUTAND DOCKING AND LOADING FOR
SHUTTLE TANKERSTANKER

SOURCE SFBRAUN AND DAMESDAME MOORE



TABLE 87

ESTIMATESESTIMATE OF COSTSCOST AND ANNUAL OPERATING

EXPENSESEXPENSE FOR TANKERSTANKER AND WORK BOATSBOAT

ANNUAL OPERATING

CAPITAL COST COST

MILLION MILLION

ICECAPABLE
IL TANKERSTANKER 60000 DWT 160 19

150000 DWT 240 25

ICEBREAKING WORKBOATSWORKBOAT SUPPORT
VESSELSVESSEL 140 FEET 79 29

TUGSTUG PORT DUTY 63 23

SEA DUTY 63 37

SOURCESSOURCE SFBRAUN AND NATIONAL PETROLEUM COUNCIL
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