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THE UNITED STATESSTATE DEPARTMENTOF THE INTERIOR WAS DESIGNATEDBY THE OUTER
CONTINENTAL SHELF OCS LANDSLAND ACT OF 1953 TO CARRY OUT THE MAJORITY OFTHE ACTSACT PROVISIONSPROVISION FOR ADMINISTERINGTHE MINERAL LEASING AND DEVELOP
MENT OF OFFSHORE AREASAREA OF THE UNITED STATESSTATE UNDER FEDERAL JURISDICTION
WITHIN THE DEPARTMENT THE BUREAU OF LAND MANAGEMENTIQ HAS THE
RESPONSIBILITY TO MEET REQUIREMENTSREQUIREMENT OF THE NATIONAL ENVIRONMENTAL POLICYACT OF 1969 NEPA AS WELL AS OTHER LEGISLATION AND REGULATIONSREGULATION DEALINGWITH THE EFFECTSEFFECT OF OFFSHORE DEVELOPMENT IN ALASKA UNIQUE CULTURAL
DIFFERENCESDIFFERENCE AND CLIMATIC CONDITIONSCONDITION CREATE NEED FOR DEVELOPING ADDI
TIONAL SOCIOECONOMIC AND ENVIRONMENTAL INFORMATION TO IMPROVE OCS DECI
SION MAKING AT ALL GOVERNMENTAL LEVELSLEVEL IN FULFILLMENT OF ITS FEDERAL
RESPONSIBILITIESRESPONSIBILITIE AND WITH AN AWARENESSAWARENES OF THESE ADDITIONAL INFORMATION
NEEDSNEED THE ELM HAS INITIATED SEVERAL INVESTIGATIVE PROGRAMSPROGRAM ONE OF
WHICH IS THE ALASKA OCS SOCIOECONOMJC STUDIESSTUDIE PROGRAMSESP

THE ALASKA OCS SOCIOECONOMIC STUDIESSTUDIE PROGRAMIS MULTIYEAR RESEARCH
EFFORT WHICH ATTEMPTSATTEMPT TO PREDICT AND EVALUATE THE EFFECTSEFFECT OF ALASKA OCS
PETROLEUM DEVELOPMENTUPON THE PHYSICAL SOCIAL AND ECONOMIC ENVIRON
MENTSMENT WITHIN THE STATE THE OVERALL METHODOLOGYIS DIVIDED INTO THREE
BROAD RESEARCH COMPONENTSCOMPONENT THE FIRST COMPONENT IDENTIFIESIDENTIFIE AN ALTERNA
TIVE SET OF ASSUMPTIONSASSUMPTION REGARDING THE LOCATION THE NATURE AND THE
TIMING OF FUTURE PETROLEUM EVENTSEVENT AND RELATED ACTIVITIESACTIVITIE IN THISTHI
COMPONENT THE PROGRAM TAKESTAKE INTO ACCOUNT THE PARTICULAR NEEDSNEED OF THE
PETROLEUM INDUSTRY AND PROJECTSPROJECT THE HUMAN TECHNOLOGICALECONOMIC AND
ENVIRONMENTAL OFFSHORE AND ONSHORE DEVELOPMENT REQUIREMENTSREQUIREMENT OF THE
REGIONAL PETROLEUM INDUSTRY

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

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

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

OF OCS OIL AND GAS FROM THE BERINGNORTON LEASE

POTENTIAL OIL AND GAS RESOURCESRESOURCE FROM THE NORTON BASIN LEASE SALE COULD BE

DEVELOPEDAND SUPPLIED TO THE UNITED STATESSTATE ENERGY MARKET AS EARLY AS 1989

THE DAMESDAME MOORE FINAL REPORTDATED JANUARY 1980 ENTITLED NORTON BASIN

PETROLEUM DEVELOPMENTSCENARIOSSCENARIO OCS LEASE SALE NO 57 DESCRIBED THE CRITICAL

TECHNOLOGY ENVIRONMENTAL AND ECONOMIC ISSUESISSUE GOVERNINGTHE DEVELOPMENTAND

PRODUCTIONOF BERING NORTON OIL AND GAS THISTHI APPENDIX TO THAT REPORT

DESCRIBESDESCRIBE HOW THE POTENTIALSUPPLIESSUPPLIE OF NORTON BASIN OIL AND GAS RELATE TO

THE UNITED STATESSTATE ENERGY BALANCE AFTER 1990 THESE POTENTIAL SUPPLIESSUPPLIE ARE

BASED UPON THE PETROLEUMSCENARIOSSCENARIO DESCRIBED IN CHAPTERSCHAPTER 60 70 AND 80 OF

THE BERINGNORTON REPORT

SUPPLY AND DEMAND FORECASTSFORECAST ARE DEVELOPEDFOR US OIL AND GAS WITH PARTICU

LAR REFERENCE TO THE WEST COASTPETROLEUM ADMINISTRATION DISTRICT

POTENTIAL NORTON BASIN OIL AND GAS SUPPLIESSUPPLIE ARE SHOWN TO SUPPLEMENTSUPPLY

SHORTAGESSHORTAGE EXPECTED IN THE US WITHIN THE NEXT DECADE CALIFORNIAPAD VIS

THE NATURAL DOMESTIC MARKET FOR THE NORTON SALESSALE OIL AND GAS THE CRITICAL

ISSUESISSUE THAT WILL DETERMINE THE MARKETABILITY OF NORTON SOUND OIL AND GAS IN

CALIFORNIA ARE DEVELOPEDIN DETAIL

IN VIEW OF THE OVERRIDING SIGNIFICANCE OF OPECSOPEC OIL THE US SUPPLYAND

DEMAND SITUATION IS PRESENTEDIN CONTEXT WITH THE WORLD OIL SUPPLYAND DEMAND

BALANCE THE UNITED STATESSTATE IS CRITICALLY DEPENDENTON OPEC SUPPLIESSUPPLIE AND MUST

ADOPT RATIONAL ENERGY POLICY TO MAXIMIZE DEVELOPMENTOF DOMESTIC OIL AND

GAS SUPPLIESSUPPLIE AND HASTEN THE SHIFT TO ALTERNATE ENERGY FORMSFORM

SECTION II PRESENTSPRESENT THE MARKET POTENTIAL FOR NORTON BASIN OIL SECTION II

DISCUSSESDISCUSSE FIRST THE WORLD PICTURE THEN IT NARROWSNARROW TO THE US AND FOCUSESFOCUSE ON

CALIFORNIA AND THE NORTHERN TIER PIPELINE TO SHOW HOW NORTONSNORTON OIL RESOURCESRESOURCE



COULD BE MARKETED EITHER TO WASHINGTONSTATE OR CALIFORNIA WORLD OIL PRICESPRICE

ARE THEN EXPLOREDTO COMPLETESECTION

SECTION DESCRIBESDESCRIBE THE POTENTIAL RELATIONSHIP OF NORTON BASIN NATURAL GAS

TO THE US NATURAL GAS MARKET COSTLYNATURAL GAS IS

DECLINING AND SECTION DESCRIBESDESCRIBE FIRST EXPECTED US CONVENTIONAL GAS

SUPPLYDEFICITSDEFICIT AND THEN THE NEED FOR EXPENSIVESUPPLEMENTALGAS SUPPLIESIN

CLUDING NORTON BASIN GAS DELIVERED TO POINT CONCEPTION CALIFORNIA AS LNG

THE CALIFORNIA GAS MARKETSMARKET IS LINKED TO THE REST OF THE UNITED STATESSTATE GAS

MARKET VIA THE TRADITION SOUTHWEST US GAS SUPPLIESSUPPLIE THISTHI LINK IS EMPHASIZED

TO SHOW THAT CALIFORNIA COULD TAKE ALL OF NORTONSNORTON POTENTIAL LNG SUPPLIESSUPPLIE

EXPECTEDCOSTSCOST OF NORTON BASIN LNG ARE THEN DEVELOPEDAND COMPAREDTO EXPECTED

COSTSCOST FOR OTHER ALTERNATE GAS SUPPLIESSUPPLIE STRICTLY SPEAKING NORTON BASIN GAS

LOOKSLOOK MARGINALLY UNECONOMIC RIGHT NOW BUT IT WONT BE HERE FOR TEN YEARSYEAR

BY THEN OIL PRICESPRICE WILL HAVE RISEN AND NORTON LNG WILL BECOME ECONOMIC

UNIT COSTSCOST ARE DEVELOPEDIN DETAIL WITH THE EQUIVALENTAMORTIZED COST MODEL IN

APPENDIX THESE ARE CONSIDERED BUT NOT INCLUDED WITHIN APPENDIX

F2



OIL

111 WORLD OIL SUPPLYAND 1SU

CONTINUED

POLITICAL CONSIDERATIONSCONSIDERATION WITHIN THE MIDDLEEAST OIL PRODUCINGCOUNTRIESCOUNTRIE AT THE

BEGINNINGOF THE 1980S1980 SUGGEST THAT EVEN THOUGHPROVEDRESERVESRESERVE WOULD ALLOW

HIGHERPRODUCTIONOPEC OIL DURINGTHE L98OSL98O PROBABLYWILL NOT BE PRODUCEDAT

MAXIMUM RATESRATE JUST BECAUSE CONSUMINGCOUNTRIESCOUNTRIE WANT THE OIL THE WORLD OF THE

LAST TWO DECADESDECADE OF THE TWENTIETH CENTURY WILL BE OILSUPPLY LIMITEDBUT

LIMITED MORE BY POLITICAL INSTABILITY THAN BY PHYSICAL RESOURCE LIMITATIONSLIMITATION

TABLE FI REVEALSREVEAL THAT OPECSOPEC SHARE OF THE NONCOMMUNIST WORLD OIL PRODUCTION
WAS OVER 61 PERCENT IN 1978 CONSEQUENTLYTHE WORLD IS DEPENDENTON OPECSOPEC

OIL

YET OIL WILL CONTINUE TO ACCOUNT FOR NEARLY ONEHALF OF ALL ENERGY SUPPLIESSUPPLIE

THROUGH1990 OGJ NOVEMBER 12 1979 165 BOTH WALTER LEVY AND

EXXON PROJECTOIL SHARE OF THE NONCOMMUNIST WORLDSWORLD 1990 ENERGY CONSUMPTION
AT 48 PERCENT TO THE EXTENT THEREFORETHAT OIL SUPPLIESSUPPLIE ARE POLITICALLY
CURTAILED EITHER OTHER CONVENTIONAL SOURCESSOURCE OR NEW TECHNOLOGIESTECHNOLOGIE WILL HAVE TO

SECTION DRAWSDRAW ON THE FOLLOWINGREFERENCESREFERENCE

CC POCOCK PROSPECTSPROSPECT FOR OIL GAS LOOK AHEAD TO YEAR 2000 OIL
OCTOBER 1979 107111

MF THIEL WORLD OIL OPEC THE RAZORSRAZOR EDGE OIL OCTOBER 1979
1231 33

OIL IN THE EIGHTIESEIGHTIE TIGHT SUPPLY SOARING CAPITAL OUTLAYSOUTLAY OGJ NOVEMBER
12 1979 163169

IA OPTIMISTIC ON CRUDE SUPPLY OUTLOOK OGJ SEPTEMBER10 1979 102103

CIA GLOBAL OIL SUPPLYOUTLOOK POOR OGU SEPTEMBER 1979 5051

ROBERT STOBAUGH AFTER THE PEAK THE THREAT OF IMPORTED OIL
REPORT OF THE ENERGY PROJECT AT THE HARVARD BUSINESSBUSINES SCHOOL ROBERT

STOBAUGHAND DANIEL YERGIN EDITORSEDITOR NEW YORK RANDOM HOUSE 1979

F3



NONCOMMUNIST WORLD OIL PRODUCTION

MI

TOTAL OECD 142 286
OF WHICH US 103

TOTAL OPEC 303 611
OF WHICH SAUDI ARABIA 85

OF WHICH IRAN 52

TOTAL OTHER COUNTRIESCOUNTRIE 51 103
OF WHICH MEXICO 13

470 1000

SOURCE US ENERGYINFORMATION AGENCY



BE SUBSTITUTED FASTER THAN PROJECTEDIN MANY FORECASTSFORECAST OR ENERGY CONSUMERSCONSUMER

WILL HAVE TO SUBSTITUTE MORE ENERGY EFFICIENCY IE CONSERVATIONOR DO

WITHOUT THE LAST ALTERNATIVEDO WITHOUTISWITHOUTI THE LEAST PALATABLE TO THE

TYPICAL US ENERGY CONSUMER

THE TOP HALF OF TABLE F2 SHOWSSHOW CONSENSUSCONSENSU NONCOMMUNIST WORLD DEMAND FORE

CAST PUT TOGETHERBY MICHAEL THIEL IN THE OCTOBER 1979 ISSUE OF OIL

ACCORDINGTO HIM MOST INFORMED ESTIMATESESTIMATE PUT WESTERN WORLD OIL DEMAND NEAR 66

MILLION BD BY 1990 THISTHI REPRESENTSREPRESENT 20 PERCENT ANNUAL GROWTHIN CONSUMP

TION THIEL CONSENSUSCONSENSU FORECAST SHOWSSHOW CONSIDERABLY MORE UPSIDE RISK8O

MILLION BIDTHAN DOWNSIDE 0H BD ACCORDINGTO HIM
FAILURE TO DEVELOP ALTERNATE FUELSFUEL SUCH AS NUCLEAR ENERGY AND COAL COULD

PUSH 1990 REQUIREMENTSREQUIREMENTAS HIGH AS 80 MILLION BD WO OIL OCTOBER 1979
124

THE BOTTOM HALF OF TABLE F2 SHOWSSHOW THAT THIEL ESTIMATESESTIMATE OPECSOPEC UPPER LIMIT OF

PRODUCTION IN 1990 AT 407 MILLION BD THISTHI RESULTSRESULT IN WESTERN WORLD

SUPPLYOF OIL OF NEARLY 70 MILLION BD THE LOWER LIMIT IS UNDER 60 MILLION

BD IN THE NEXT DECADE STRONGMEASURESMEASURE MUST BE TAKEN TO ASSURE THAT WESTERN

WORLD DEMAND TRENDSTREND ARE NOT HEADING TO CONSUMPTIONRATE APPROACHING70

MILLION BD IN FACT THIELASTHIELA WELL AS OTHER OBSERVERSPREDICTSERIOUSSERIOU

WORLD OIL PRICE INSTABILITY AND SUPPLY DISRUPTIONIN THE LATE L98OSL98O IF NON

OPEC DEMAND FOR OPEC OIL APPROACHESAPPROACHE 40 MILLION BD SOME ARGUE OPEC PRODUC
TION WILL NEVER EXCEED 35 MILLION BID

1112 OIL PRODUCTION

TABLE F3 SHOWSSHOW SEVERAL CRUDE OIL PRODUCTIONFORECASTSFORECAST THAT RECENTLYAPPEARED
IN THE OIL GAS AND OIL THE RANGE IN THESE FORECASTSFORECAST AFTER

1985 IS GENERALLY EXPLAINED BY THE VARIOUSVARIOU COMPANY AND AGENCY ASSUMPTIONSASSUMPTION
ABOUT OPEC PRODUCTION MOST INDUSTRYANALYSTSANALYST EXPECT OPEC PRODUCTIONTO

REMAIN ABOUT 30 MILLION BD AT LEAST THROUGH1985 OGJ NOVEMBER 12 1979
165 THEREAFTER BRITISH PETROLEUM BELIEVESBELIEVE THE ECONOMIC INCENTIVESINCENTIVE TO

FS



NONOPEC LDC

OECD EXCI US

US

SUBTOTAL PRODUCTION

SINOSOVIET IMPORTSIMPORT
PROCESSPROCES GAIN

FREE WORLD SUPPLY
EXCL OPEC

WORLD

MILLION BD

NOTE UPPERAND LOWER LIMITSLIMIT OF OPEC PRODUCTIONARE DEFINED BY CONSERVATIVE
PHYSICAL PRODUCTIONLIMITATIONSLIMITATION ON THE TOP SIDE AND ESTIMATED FOREIGN EXCHANGE
REQUIREMENTSREQUIREMENTON THE BOTTOM SIDE

SOURCE MICHAEL THIEL WORLD OIL AND OPEC THE RAZORSRAZOR EDGE OIL
OCTOBER1979 123133

LOW

PROBABLE

HIGH

NONCOMMUNIST WORLD OIL DEMAND

MILLION BD

ACTUAL

1978

51

51

51

FORECAST
1980 1985 1990

52 57 60

54 60 66

58 69 80

SUPPLY

1978 1980 1985 1990

51 68 93 112
39 55 63 75

103 91 100 98
193 2T 256

18 10 05
05

216 229 267 291

LOWER LIMIT 303 264 298 297

UPPERLIMIT 352 394 407

LOWER LIMIT 519 493 565 588

UPPERLIMIT 581 661 698

OPEC PRODUCTION

TOTAL SUPPLY



NONCOMMUNIST WORLD CRUDE PRODUCTION 1SU
MILLION BID

FORECAST 1980 1985 1990 1995 2000

BRITISH PETROLEUM OPEC AT MAX 64 62 52
OPEC NO INC 55 52 43

STANDARD OF INDIANA BASE CASE 538 591
PESSIMISTIC 525 551

STANDARD OF CALIFORNIA 1990 PLATEAU 530 58 605 60 60

SHELL OPTIMISTIC 665 303
PESSIMISTIC 57 630

EXXON 1978YEAREND 54 68

ENERGY INFORMATION OPTIMISTIC 59 76 85
ADMINISTRATION IA PESSIMISTIC 55 67 69

MICHAEL THIEL UPPER OPEC

POLITICAL LIMIT 566 650 698
95 OPEC LIMIT 548 630 672
LOWEST OPEC 478 554 588

PRODUCTION

CONSISTENCYBETWEEN FORECASTSFORECAST NGL IS EXCLUDED NGL EQUALSEQUAL ABOUT AN ADDITIONAL
PERCENT

IN THE EIYHTIESEIYHTIE TIGHT SUPPLY SOARINGCAPITAL OUTLAYSOUTLAY IJ
NOVEMBER 12 1979 163169

OPTIMISTIC ON CRUDE SUPPLYOUTLOOK OGU SEPTEMBER10 1979 102130

POCOCK CHAIRMANSHELL TRANSPORTAND TRADINGCO PROSPECTSPROSPECTFOR OIL
GAS LOOK AHEAD TO YEAR 2000 OIL OCTOBER 1979 107111

THIEL WORLD OIL OPEC THE RAZORSRAZOR EDGE OIL
OCTOBER 1979
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EXPORTING COUNTRIESCOUNTRIE WILL BE REDUCED INCREMENTAL PRODUCTION WOULD ONLY
INCREASE THE OPEC NATIONSNATION FINANCIAL ASSETSASSET HELD IN FOREIGN BANKSBANK AND WOULD

NOT BENEFIT THEIR DOMESTIC ECONOMIC GROWTH FURTHERMORE IF INFLATION CON

TINUESTINUE OIL WOULD EARN MORE IN THE GROUNDTHAN AS FINANCIAL ASSET IN FOREIGN
BANKSBANK

THE BRITISH PETROLEUM FORECAST NOT ONLY SEESSEE THE POSSIBILITY THAT OPEC MAY

LIMIT PRODUCTIONTO 30 MILLION BID BEYOND THE 0SH IT IS ALSO VERY

PESSIMISTICABOUT THE REMAININGWORLD PRODUCTIONCAPACITY BP ASSUMESASSUME SIGNI
FICANT NEW SUPPLIESSUPPLIE IN AREASAREA OTHER THAN OPEC WILL NOT BE BROUGHTINTO PRODUC
TION AND BELIEVESBELIEVE NONCOMMUNIST WORLD PRODUCTIONCAPACITY WILL PEAK BY 1985 AT

THE LATEST

CIA FORECAST CIA THE WORLD OIL MARKET IN THE YEARSYEAR AHEAD AUGUST 1979
NOT SHOWN ON TABLE F3 CONTENDSCONTEND THAT THE POTENTIAL OIL SHORTAGEIN THE WESTERN

WORLD WILL BE COMPOUNDEDBY SOVIET BLOC PRODUCTIONCAPACITY LIMITATIONSLIMITATION THE

CIA PREDICTSPREDICT THAT THE SINOSOVIETSSINOSOVIET WILL CHANGE FROM NET EXPORTERTO THE

WESTERN WORLD OF 18 MILLION BD IN 1978 TO NET IMPORTEROF 700000 BD BY

1982 IN VIEW OF THE VERY TENUOUSTENUOU WESTERN WORLD OIL SUPPLYDEMANDBALANCE

EXISTANT IN 1979 AND FORECASTED TO CONTINUE 25 MILLION BD CHANGE IN

SINOSOVIET SUPPLY PATTERNSPATTERN TO THE NONCOMMUNIST WORLD COULD BE VERY DISRUP
TIVE BOTH TO THE REAL PRICE OF OIL AND TO POLITICAL CONDITIONSCONDITION ALREADYVERY

UNCERTAIN OG SEPTEMBER 1979 50

IF THE CARTER POLICY TO LIMIT EXPORTSEXPORT OF AMERICAN TECHNOLOGYTO RUSSIA AN

NOUNCED IN JANUARY 1980 IN RETALIATION FOR THE SOVIET INVASION OF AFGANISTAN
CONTINUESCONTINUE FOR VERY LONG RUSSIA CERTAINLYWILL NOT MEET ITS L980SL980 PRODUCTION

GOALSGOAL RUSSIASRUSSIA OIL PRODUCTION INDUSTRY IS HEAVILY DEPENDENTON US OIL

FIELD TOOLSTOOL AND TECHNOLOGY WITHOUT CONTINUING SUPPLY OF THISTHI AMERICAN

TECHNOLOGYTHE CIASCIA FORECAST THAT RUSSIA WILL BECOME NET IMPORTERBY 1982

SEEMSSEEM ASSURED THE SOVIET PRODUCTION PROBLEM IS REGARDEDBY ANALYSTSANALYST AS

TECHNOLOGICAL CONSTRAINT RATHER THAN GEOLOGIC LIMITATION ON POTENTIAL
RECOVERABLE OIL RESOURCESRESOURCE

F8



REGARDLESSREGARDLES OF THEIR TECHNICAL PROBLEMSPROBLEM THE SOVIETSSOVIET COULD DESTABILIZE THE

WORLD OIL MARKET BY SIMPLY WITHHOLDINGTHEIR CRUDE FROM THE EXPORT MARKET IN

VIEW OF THE AFGANISTANSITUATION THISTHI IS LIKELY POSSIBILITY CONTINUED

INSTABILITY IN THE SPOT MARKET IN LATE JANUARY 1980 INDICATESINDICATE THAT THE OIL

TRADERSTRADER HAVE NOT YET ASSUMED SUPPLY PATTERNSPATTERN ARE SETTLED EVEN THOUGHOPEC

PRICE INCREASESINCREASE HAVE BEEN KNOWN FOR MONTH THE MIDDLEEAST INSTABILITY
OVERHANGSOVERHANG THE WORLD OIL MARKET

THISTHI INSTABILITY IS NOT EXPECTEDTO GO AWAY SOON SENIOR VICEPRESIDENT OF

CONOCO SAMUEL SCHWARTZ WAS RECENTLYQUOTED THE WORLD WILL REMAIN HIGHLY
VULNERABLE TO DISRUPTIONSDISRUPTION IN OIL SUPPLIESSUPPLIE THROUGHOUTTHE NEXT DECADE OG
NOVEMBER 12 1979 181

THE IA FORECAST SHOWNON TABLE F3 IS THE MOST OPTIMISTIC ITS HIGH CASE

CALLSCALL FOR OPEC PRODUCTIONTO BE 39 MILLION BID BY 1990 IA PESSIMISTIC
CASE CALLSCALL FOR OPEC PRODUCTIONOF 32 MILLION BID IN 1990 EXXONSEXXON FORECAST
THE SECOND HIGHEST WAS MADE BEFORE THE CURRENT MIDDLEEAST TURMOIL IT

CALLED FOR OPEC PRODUCTIONOF 38 MILLION BID BY 1990 THEIR FORECAST PROBABLY
HAS CHANGED BY NOW STANDARD OIL OF CALIFORNIA FORECASTSFORECAST PRODUCTION
PEAK BY 1990 AND PLATEAU TO THE END OF THE CENTURY THEIR FORECAST CALLSCALL FOR

OPEC TO PRODUCE37 MILLION BID BY 1990

POCOCKCHAIRMAN OF THE SHELL TRANSPORT TRADINGCOMPANYCAPTUREDTHE

ESSENCE OF ALL OF THESE FORECASTSFORECAST IN DISCUSSION OF SHELL FORECAST

PREVIOUSPREVIOU HIGH HOPESHOPE FOR OPEC PRODUCTIONWHICH SUGGESTEDFIGURESFIGURE RISING FROM

30 MILLION BD LAST YEAR TO 45 MILLION IN 1990 AND 50 MILLION IN 2000 ARE NO

LONGERREALISTIC WO OIL OCTOBER 1979 107 SHELL LIKE CHEVRON
BELIEVESBELIEVE THAT WORLD OIL PRODUCTIONWILL PROBABLYREACH PLATEAUWELL BEFORE
THE YEAR 2000 SHELL PREDICTSPREDICT PLATEAU OF AROUND 65 MILLION BD WO
OIL 108
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112 STATESSTATE OIL 1SU

RADICAL CHANGEIN CONSUMPTION

OIL WILL REMAIN THE PREDOMINANT FUEL IN THE US AT LEAST THROUGH 1990

ALTHOUGHITS SHARE OF TOTAL ENERGY CONSUMED WILL DECLINE US ENERGY DEMAND

DURING THE AND THE L99OSL99O WILL BE CRUDE OIL SUPPLY LIMITED THESE TWO

DECADESDECADE WILL BE TRANSITION PERIOD TO ALTERNATE ENERGY SOURCESSOURCE METHODSMETHOD WILL

BE SOUGHTTO PRODUCENEW ENERGY RESOURCESRESOURCE ON LARGESCALE AND INTEGRATE THEIR

USE INTO THE EXISTING DISTRIBUTION NETWORK IN AN ECONOMIC AND ENVIRONMENTALLY
COMPATIBLEWAY

SHELL EXXON AND CHEVRON FORECAST 1990 US ENERGY DEMAND TO RANGE FROM 476

MILLION BID OIL EQUIVALENT BD 0E TO 499 MILLION BD 0E NARROW RANGE
OF ESTIMATESESTIMATE THEY FURTHER AGREE THAT CRUDE OIL WILL ACCOUNT FOR 2021

MILLION BD OF THISTHI TOTAL 1978 US CRUDE OIL DEMAND WAS 192 MILLION BD OF

TOTAL OF 38 MILLION BD 0E FOR US ENERGY CONSUMPTION UNDERLYING
SHELL EXXON AND CHEVRONSCHEVRON FORECASTSFORECAST TO 1990 ARE REAL GNP GROWTHRATESRATE

BETWEEN AND 35 PERCENT THE 19781990 US OIL CONSUMPTIONGROWTHRATE IS

FORECAST TO RANGE BETWEEN 035 PERCENT TO 20 MILLION BD AND 075 PERCENT
TO 21 MILLION BD TOTAL US ENERGY USE GROWTHIS EXPECTEDTO FALL WITHIN

20225 PERCENT BETWEEN 1978 AND 1990 CONSEQUENTLY THE RATIO OF TOTAL

ENERGY USE TO REAL GNP SHOWN ON FIGURE FI TO BE DECLININGSINCE THE EARLY
0S IS PROJECTED TO CONTINUE ITS DECLINE AS THE US REPLACESREPLACE ENERGY
INEFFICIENT TECHNOLOGYCREATED DURING THE ERA OF CHEAPENERGY WITH ENERGY
EFFICIENT TECHNOLOGYENERGYCONSERVATION WILL BE AN IMPORTANTASPECTOF US

CONSUMPTIONPATTERNSPATTERN THROUGHOUTTHE REMAINDER OF THISTHI CENTURY

SECTION IS LARGELYDRAWN FROM FOUR SOURCESSOURCE

US PETROLEUM INDUSTRY WILL FACE MONUMENTAL TASK IN NEXT DECADE OGJ
NOVEMBER 12 1979 170184

EXXON 19791990 DECEMBER 1978
OIL COMPANYCONFIDENTIAL 19791990 JULY 1979
FORD FOUNDATION THE AN REPORT BY
STUDY GROUP HANSHAN LANDSBERGCHAIRMAN CAMBRIDGE BALLINGERPUBLISHING
CO 1979

FLU



THE RATIO OF TOTAL ENERGYDEMAND

TO REAL GNP
TOTAL BTUSBTU BILLIONSBILLION OF DOLLARSDOLLAR

065

060

055

050

SOURCE DATA RESOURCESRESOURCE INC FORECAST NOVEMBER 1979

ISCO 0H SS
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US OIL CONSUMPTIONGREW FROM 10 MILLION BID IN 1960 TO 176 MILLION BID IN

1973 WHEN OPEC QUADRUPLEDTHE PRICE OF WORLD OIL AND ENDED THE PERIOD OF

CHEAP ENERGY THISTHI REPRESENTEDAN ANNUAL GROWTHRATE OF 44 PERCENT FOR OIL

USE COMPAREDTO 41 PERCENT FOR TOTAL ENERGY USE BOTH OIL AND ENERGY GROWTH
RATESRATE SLIGHTLY EXCEEDED THE AVERAGE GROWTHIN REAL GNP DURING THISTHI PERIOD

WHILE ABSOLUTE OIL REQUIREMENTSREQUIREMENT ARE FORECAST TO GROW SLIGHTLY TO 1990 OIL

RELATIVE SHARE IS EXPECTED TO DECLINE FROM 50 PERCENT IN 1978 TO ABOUT 42

PERCENT IN 1990 THE GROWTHRATE IN OIL USE COMPAREDEITHER TO FORE

CASTED GROWTHRATE IN GNP DURING THISTHI PERIOD OR HISTORICAL US OIL

CONSUMPTIONGROWTHRATESRATE FROM 1960 TO 1973 REFLECTSREFLECT RADICAL CHANGEIN US

OIL CONSUMINGPATTERNSPATTERN

1122

WHILE THE EXPECTED CHANGE IN US OIL CONSUMPTIONGROWTHRATESRATE EVIDENCESEVIDENCE

SIGNIFICANT DROP THE FACT REMAINSREMAIN THAT THE DOMESTICALLYPRODUCEDOIL CONSUMED

IN THE 1990S1990 MUST ALL BE DEVELOPEDDURING THE 1980S1980 THE US IS CURRENTLY
PRODUCINGFLATOUT AT THE RATE OF APPROXIMATELY 375 BILLION LYEAR
JANUARY 1979 PROVED RESERVESRESERVE AMOUNTED TO 278 BILLION BARRELSA SUFFI

CIENT INVENTORYTO LAST ONLY 75 YEARSYEAR THROUGHMIDYEAR 1986 AT CURRENT

PRODUCTIONRATESRATE THUSTHU TO HOLD DOMESTIC PRODUCTIONAT CURRENT LEVELSLEVEL FOR

ANOTHER 75 YEARSYEAR BEYONDMIDYEAR 1986 THE INDUSTRY WILL HAVE TO FIND AND

DEVELOP RESERVESRESERVE DURING THISTHI PERIOD AT LEAST EQUAL TO TOTAL CURRENT PROVED
RESERVESRESERVE ACCORDINGTO AN ARTICLE IN THE OIL GAS ASSUMING
CONSTANT FOR RESERVESRESERVE ADDED PER WELL DRILLED US OPERATORSOPERATOR WOULD HAVE TO

DRILL ABOUT TWICE AS MANY WELLSWELL AS THEY ARE NOW DRILLING TO ADD RESERVESRESERVE OF

THISTHI MAGNITUDE THAT WOULD BE NEARLY 100000 WELLSWELL ANNUALLY NOVEMBER12

1979 170 THE INDUSTRYDRILLED 485 THOUSAND WELLSWELL IN 1978

THE REQUIREMENTFOR SHARPINCREASE IN DOMESTIC DRILLING IMPLIESIMPLIE THE NEED FOR

PLACESPLACE TO DRILL ALL THESE WELLSHOPEFULLYPLACESPLACE WITH THE BEST POTENTIAL FOR

LARGE ADDITIONSADDITION TO RESERVESRESERVE THE OFFSHORE FRONTIERSFRONTIER PARTICULARLY IN ALAKSA

REMAIN AMONG THE BEST WILDCAT PROSPECTSPROSPECT EVEN THOUGHRECENT ALASKAN EXPERIENCE
HAS BEEN DISHEARTENING WA STREET AFTER 200 DRY HOLESHOLE OIL
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COMPANIESCOMPANIE TURN COOL TOWARD ALASKA NOVEMBER 26 1979 IN SPITE OF THE

MONUMENTAL EXPLORATIONTASK FACING THE US OIL INDUSTRY IN THE 0S MOST

FORECASTSFORECAST OF DOMESTIC OIL PRODUCTIONFOR THE COMINGDECADE PREDICT DOMESTIC

PRODUCTIONAT ABOUT PRESENT LEVELSLEVEL 1978 PRODUCTION OF CRUDE AND NGL WAS 103

MILLION BID NUMBER OF INFORMED FORECASTSFORECAST SHELL ARCO CHEVRONPEG

PRODUCTIONRANGE OF 85 TO 10 MILLION BD IN 1990 GULF ESTIMATESESTIMATE 10 AND

12 MILLION BD AS THE MINIMUM PROBABLE AND MAXIMUM DOMESTIC LEVELSLEVEL EXXON

ESTIMATESESTIMATE 1990 DOMESTIC MINIMUM PRODUCTIONAS LOW AS 70 MILLION BD MAXIMUM

AS HIGH AS 90 MILLION BD AND MOST LIKELY AS 75 MILLION BD

TABLE F4 ILLUSTRATESILLUSTRATE THE RANGE IN INDUSTRY ESTIMATESESTIMATE FOR ADDITIONAL DIS

COVERIESCOVERIE ONSHORE AND OFFSHORE ALASKA BY 1990 DOMESTIC OIL PRODUCTIONFROM

LOWER 48 AND COOK INLET PROVED RESERVESRESERVE ARE DECLINING NEITHER SHELL NOR

CHEVRON EXPECT NEW DISCOVERIESDISCOVERIE TO OFFSET THISTHI DECLINE WHILE SHELL AND

DOMESTIC OIL

MILLION BD

LOWER 48
AND SOUTH ARCTIC SYN CRUDE TOTAL

1978 ACTUAL 92 11 103
1980 79 16 95
1990 58 30 05 93

1978 ACTUAL 92 11 103
1980 84 16 100
1990 70 18 05 93

SOURCESSOURCE OGJ US PETROLEUM INDUSTRYWILL FACE MONUMENTAL TASK IN NEXT

DECADE NOVEMBER 12 1979

CALIFORNIA ENERGYMMI FUEL PRICE AND SUPPLY PROJECTIONSPROJECTION
19802000 NOVEMBER 1979
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CHEVRON DIFFER IN THEIR VIEW OF THE RELATIVE SHARESSHARE OF 1990 LOWER 48 AND

ALASKAN PRODUCTION THEY AGREE THAT THEY EXPECT 1990 PRODUCTIONTO BE 10

MILLION BID LOWER THAN 1978INCLUDING 500 MBD OF SYNCRUDE BY PRODUC
TION FROM THE GIANT PRUDHOE BAY FIELD WILL BE IN DECLINE PRODUCINGJUST UNDER

15 MILLION BD SHELLSSHELL FORECAST ASSUMESASSUME INCREMENTAL PRODUCTIONFROM NEW

DISCOVERIESDISCOVERIE IN ARCTIC ALASKA WILL DOUBLE THE ALASKAN PRODUCTIONRATE BY 1990

CHEVRON HOWEVER IS MORE CONSERVATIVE AND ASSUMESASSUME PRODUCTIONONLY SUFFICIENT

TO MAINTAIN THE ALASKA PIPELINE NEAR ITS MAXIMUM DESIGNED RATE SHELL DOESDOE

NOT SPECIFYAN ASSUMPTIONABOUT TRANSPORTATIONOF CRUDE FROM ARCTIC ALASKA IN

EXCESSEXCES OF PIPELINE CAPACITY

NO MATTER HOW THEY GET THERE BOTH SHELLSSHELL AND CHEVRONSCHEVRON ESTIMATESESTIMATE OF 1990

DOMESTIC PRODUCTION ARE FAR SHORT OF THE FORECAST 2021 MILLION BD 1990

DEMAND REQUIREMENT IT APPEARSAPPEAR THAT MAXIMUM EFFORT MUST BE MADE TO DEVELOP
POTENTIAL NEW RESOURCESRESOURCE SUCH AS THOSE FROM THE NORTON BASIN JUST TO MAINTAIN

DOMESTIC PRODUCTIONNEAR EXISTING LEVELSLEVEL OVER THE NEXT DECADE

1123

IN VIEW OF THE EXPECTEDUS DEMAND FOR OIL IN THE 2021 MILLION BD RANGE AND

DOMESTIC PRODUCTIONINCLUDING PRODUCTION FROM YET UNDISCOVERED RESERVESRESERVE

ON THE NORTH SLOPE OF ALASKAIN THE 10H MILLION BD RANGE IMPORTSIMPORT TO MAKE

UP THE DIFFERENCE WILL HAVE TO AMOUNT TO 10125 MILLION BD BY 1990 EXXONSEXXON

FORECAST CALLSCALL FOR 13 MILLION BI IMPORTSIMPORT BY 1990 DESPITE PRESIDENT

CARTERSCARTER VOW LAST SUMMER TO HOLD NET IMPORTSIMPORT TO 85 MILLION BD INDUSTRY

ANALYSTSANALYST INSIST THAT IMPORTSIMPORT MUST TOP THAT LEVEL IF THE COUNTRYIS TO MAINTAIN

ITS ECONOMIC GROWTH DESPITE SLOWER RATE OF GROWTHIN TOTAL ENERGY

DEMAND THESE LARGEOIL IMPORTSIMPORT BE NEEDED BECAUSE NUCLEAR AND THE

DIRECT USE OF COAL HAVE ENCOUNTERED ENVIRONMENTAL DELAYSDELAY AND COSTSCOST AND THE

COST OF NEW ENERGY TECHNOLOGY HAS BEEN HIGHER THAN THE SHORT

TERM COST OF OIL IMPORTSIMPORT OG NOVEMBER 19 1979 181

INDUSTRY EXECUTIVESEXECUTIVE REMAIN VERY WORRIED ABOUT THE IMPACT OF IMPORT SUPPLY
DISRUPTIONSDISRUPTION ON THE US ECONOMY AND QUALITYOF LIFE THE US AS WELL AS MUCH
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OF THE REST OF THE WORLD WILL REMAIN CRITICALLY DEPENDENTON OIL FROM THE

POLITICALLY UNSTABLE MIDDLE EAST UNTIL SOMETIME IN THE NEXT CENTURY WHEN

ALTERNATIVE TECHNOLOGIESTECHNOLOGIEAND SOURCESSOURCE OF ENERGY ARE DEVELOPED MINOR IMPORT

SUPPLY DISRUPTIONSDISRUPTION WILL CONTINUE TO HAVE MAJOR ECONOMIC DISRUPTIONSDISRUPTION WHEN

THESE WILL OCCUR CANNOT BE FORECAST TO THE EXTENT THAT US ENERGY POLICIESPOLICIE

CAN STIMULATE DOMESTIC PRODUCTIONABOVE THE 85 10 MILLION BID EXPECTED1990

LEVEL OR REDUCE EXPECTED 1990 DEMAND FOR OIL BELOW THE FORECASTED 2021

MILLION BD THE US WILL BECOME LESSLES VULNERABLE TO UNPREDICTABLE DIS

RUPTIONS

JOHN SWEARINGEN CHAIRMAN OF STANDARD OIL OF INDIANA SUMMED IT ALL UP AT

MEETING OF THE COMMONWEALTHCLUB OF SAN FRANCISCO FEBRUARY 1980 THE

US MUST DO EVERYTHINGPOSSIBLE TO REDUCE ITS RELIANCE ON UNSTABLE SOURCESSOURCE OF

SUPPLY

113 ADMINISTRATION WITH SPECIAL REFERENCE TO 1SU

1131 SUPPLYDEMAND

THE FUTURE SUPPLY AND PRICE OF OIL TO US PETROLEUM ADMINISTRATION DISTRICT

PAD VSEVEN WESTERNMOST STATESSTATE INCLUDING ALASKA AND HAWAIIWILL BE

SHAPEDMOSTLYBY CONDITIONSCONDITION IN THE WORLD PETROLEUMMARKET ALTHOUGHFEDERAL

ALASKA AND CALIFORNIA STATE ENERGY POLICIESPOLICIE WILL HAVE IMPORTANT IMPACTSIMPACT ON

SUPPLY PAD 1978 OIL CONSUMPTIONAMOUNTED TO 26 MILLION BD OF THISTHI

CALIFORNIA CONSUMED 21 MILLION BIABOUT 80 PERCENTOF THE DISTRICT TOTAL

SECTION IS BASED MOSTLY ON RECENT PUBLICATIONSPUBLICATION FROM THE CALIFORNIA

ENERGYCOMMISSION

CALIFORNIA ENERGY COMMISSION ENERGY CHOICESCHOICE FOR CALIFORNIA LOOKING
AHEAD MARCH 1979

CALIFORNIASCALIFORNIA ENERGYCHALLENGE THE NEXT 20 YEARSYEAR NOVEMBER
1979

FUEL PRICE SUPPLY PROJECTIONSPROJECTION 19802000 NOVEMBER 1979

ENERGYFUTURESFUTURE FOR CALIFORNIA TWO SCENARIOSSCENARIO 19782000 NOVEMBER
1979

CALIFORNIA ENERGYDEMAND 19782000 PRELIMINARY ASSESSMENT
AUGUST 1979

GAS CALIFORNIA PONDERSPONDER WAYSWAY TO MATCH CRUDE REFIPING APRIL 16
1979 2730
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US DISTRICT
THOUSANDBID

UH UH

DISTRICT CONSUMPTION 2624 2754 2625
INTERDISTRICT AND FOREIGNPRODUCT SHIPMENTSSHIPMENT UH

TOTAL 2760 2839 2700

PRODUCTION

CALIFORNIA CRUDE NGL 951 995 965

ALYESKA PIPELINE THROUGHPUT 1065 1250 1500
COOK INLET PRODUCTION UH

SUBTOTAL PAD PRODUCTION 2153 2366 2565

FOREIGN IMPORTSIMPORT
CRUDE OIL 571 560 400
PRODUCTSPRODUCT UH

SUBTOTAL 691 710 500

INTERDISTRICT PRODUCT RECEIPTSRECEIPT 167 155 50

REFINERY PROCESSPROCES GAIN 112 115 110

UH UH UH

ALASKAN CRUDE INTERDISTRICT 363 507 525

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

SOURCE OIL COMPANYCONFIDENTIAL WORLD ENERGYOUTLOOK 19791990
JULY 1979
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TABLE FS SHOWSSHOW THE DISTRICT 1978 AND ESTIMATED 1979 SUPPLYDEMANDBALANCE

FOR CRUDE OIL AND PETROLEUMPRODUCTSPRODUCT THE TABLE ILLUSTRATESILLUSTRATE SEVERAL SIT

UATIONSUATION ABOUT PAD PETROLEUM FLOWSFLOW THAT WILL BE DISCUSSED IN DETAIL IN

SUBSEQUENTSECTIONSSECTION

TABLE F5 SHOWSSHOW THAT

ALTHOUGHCALIFORNIA AND ALASKA ARE AMONG THE TOP FOUR OIL AND

GAS PRODUCINGSTATESSTATE PAD MUST IMPORTOIL FROM FOREIGN SOURCESSOURCE

TO COVER 25 PERCENT OF ITS PRODUCTDEMAND

CALIFORNIA CRUDE PRODUCTION PROVIDESPROVIDE ABOUT 35 PERCENT OF PAD

PRODUCT DEMAND THISTHI IS TRUE FOR CALIFORNIA IN ISOLA

TION ALSO

PAD IMPORTSIMPORT APPROXIMATELY 700 MBD OF FOREIGN CRUDE AND

PRODUCTSPRODUCT AT THE SAME TIME IT TRANSSHIPSTRANSSHIP TO DISTRICTSDISTRICT IIV

400500 MBD OF ALASKAN CRUDE

SIMILARILY PRODUCTSPRODUCT ARE SHIPPEDOUT OF PAD TO DISTRICTSDISTRICT IIV

EVEN THOUGH PAD IS AN IMPORTER OF MANUFACTURED PRODUCTSPRODUCT

PRODUCTSPRODUCT ARE SHIPPED INTO PAD BOTH FROM FOREIGNREFINERIESREFINERIE

AND FROM DISTRICTSDISTRICT IIV EVEN THOUGHPAD REFINERIESREFINERIE ARE LESSLES

THAN 85 PERCENTUTILIZED

THESE ARE ALL INTERRELATED PROBLEMSPROBLEMDRIVEN BY THE REFINERSREFINER TASK OF ECONOMIC

ALLY MATCHING POTENTIAL CRUDE SUPPLIESSUPPLIE WITH THEIR REQUIRED DEMAND SLATE

1132 REFINERY BALANCE PROBLEM
WITH SPECIAL REFERENCE TO ALASKAN

THE NATURAL DOMESTIC MARKET FOR ALASKAN OIL IS THE WEST COAST AND SINCE THE

BULK OF THE WEST COAST REFINING CAPACITY IS LOCATED IN CALIFORNIA CALIFORNIA



REFINERIESREFINERIE ARE THE LOGICAL DESTINATION IN THE FOURTH QUARTER 1979 THE

ALASKA PIPELINE WAS RUNNING ABOUT 15 MILLION BID PAD REFINERSREFINER WERE PRO

CESSING BETWEEN 0910 MILLION BD AND THE REST OF THE NORTH SLOPECRUDE WAS

GOING EITHER TO THE HESSHES REFINERY IN THE VIRGIN ISLANDSISLAND OR TO THE US GULF

COAST AT THE SAME TIME CALIFORNIA REFINERSREFINER WERE IMPORTINGABOUT 400 MBD OF

SWEET INDONESIAN CRUDESCRUDE

TABLE F6 SHOWSSHOW THAT INDONESIAN CRUDESCRUDE ARE VASTLY DIFFERENT FROM NORTH SLOPE
AND CALIFORNIA CRUDESCRUDE THE INDONESIA CRUDESCRUDE ARE HIGH IN GRAVITY API
AND LOW IN SULFUR IN CONTRAST CALIFORNIA CRUDESCRUDE SHOWN ON TABLE F6 HAVE

WEIGHTED AVERAGE OF 180 API BESIDESBESIDE THESE THERE ARE VAST RESERVESRESERVE OF

HEAVY CRUDE OIL IN THE SOUTHERN SAN JOAQUIN VALLEY PERHAPSPERHAP AS MUCH AS 12

BILLION BARRELSBARREL THAT RANGE BETWEEN 810 API AND ARE VERY HIGH IN SULFUR

EXISTING CALIFORNIA REFINERIESREFINERIE ARE NOT CAPABLEOF PROCESSINGALL THE AVAILABLE

CALIFORNIA AND ALASKAN CRUDE WITHOUT PRODUCING SURPLUSSURPLU OF HEAVY PRODUCTSPRODUCT
FUEL OILSOIL AND DEFICIT OF LIGHT PRODUCTSPRODUCT GASOLINE THISTHI SITUATION IS

FURTHER COMPLICATEDBY THE SOUTHERN CALIFORNIA ENVIRONMENTAL REQUIREMENTTHAT

FUEL OILSOIL MUST CONTAIN LESSLES THAN 025 PERCENT SULFUR INDONESIAN CRUDE IS

THE PERFECT FEED STOCK TO MAKE BOTH LOW SULFUR FUEL OIL AND CALIFORNIASCALIFORNIA

DEMAND FOR LIGHT PRODUCTSPRODUCT REFINING NORTH SLOPECRUDE RESULTSRESULT IN TOO LITTLE

GASOLINE AND TOO HIGH SULFUR CONTENT RESIDUAL OIL

THE PRODUCTSHIPMENTSSHIPMENT SHOWN AS DEMAND ON TABLE F5 ARE HIGH SULFUR FUEL OILSOIL

AND COKE COKE IS THE ABSOLUTE BOTTOM OF THE BARREL AND IS SHIPPEDTO

JAPAN FOR USE IN THE STEEL QH THE PRODUCTSHIPMENTSSHIPMENT SHOWN AS SUPPLY
ARE LIGHT PRODUCT IMPORTSNEARLY ALL FINISHED OR UNFINISHED GASOLINE
UNFINISHED GASOLINE IS NAPTHA WHICH IS DIRECT PRODUCT OF ATMOSPHERIC
DISTILLATION NAPTHA IS HYDROTREATEDAND REFORMED TO UPGRADEITS OCTANE AND

ANTIKNOCK CHARACTERISTICSCHARACTERISTIC FOR UNLEADED AND PREMIUMGASOLINESGASOLINE

WITHOUT DISCUSSINGTHE TECHNICAL NUANCESNUANCE OF REFINERYMODIFICATIONSMODIFICATION IT IS

POSSIBLE TO RETROFIT THE EXISTING REFINERIESREFINERIE WITH EXPANDEDHYDROCRACKINGAND
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API GRAVITY AND SULFUR CONTENT

OF REPRESENTATIVE CRUDESCRUDE RUN IN

CALIFORNIA REFINERIESREFINERIE

API UH PERCENT

DOS CUARDRASCUARDRA OFFSHORE 240 114

VENTURA GROUP 305 102

SAN ARDO 115 225

CAT CANYON 121 469

SANTA MARIA 133 456

HUNTINGTONBEACH 208 144

WILMINGTON 184 151

ELK HILLSHILL STEVENSSTEVEN 360 41

YOWLUME 328 44
ELK HILLSHILL SHALLOW 214 51

KERN RIVER 138 119

BELRIDGE SOUTH 178 23

MIDWAYSUNSET 163 28

COOK INLET 350 20

NORTH SLOPE 272 105

ATAKA 404 06

SUMATRAN LIGHT 358 08

Q1H 05

CRUDE IS FROM BRUNEI WHICH WHILE CLOSE STRICTLY SPEAKING IS NOT

PARTOF INDONESIA

SOURCE CALIFORNIA ENERGYCOMMISSION FUEL PRICE AND SUPPLY PROJECTIONSPROJECTION
19782000 NOVEMBER 1979
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RESIDUUM DESULFURIZATION RDS CAPACITYTO PROCESSPROCES ADDITIONAL QUANTITIESQUANTITIE OF

EITHER NORTH SLOPE OR HEAVY CALIFORNIA CRUDESCRUDE WHETHER THESE REFINERY

BOTTLENECKINGMODIFICATIONSMODIFICATION WILL OCCUR ENTAILSENTAIL TWO FACTORSFACTOR ECONOMICSECONOMIC

COMPARINGTHE EXPECTED PROFITABILITY OF MAKING PRODUCTSPRODUCT FROM DOMESTIC CRUDE

SOURCESSOURCE INCLUDING NEW DEBOTTLENECKING INVESTMENTSINVESTMENT TO THE EXPECTEDPROFIT

ABILITY OF RUNNING INDONESIAN CRUDE THROUGHTHE EXISTING REFINERY EQUIPMENT

AND STATE AND NATIONAL ENERGY POLICY ISSUESISSUE

THE ECONOMICSECONOMIC OF THE TECHNICAL CONSIDERATIONSCONSIDERATION OF REFINING MORE CALIFORNIA AND

ALASKAN CRUDE ARE CURRENTLY UNDER STUDY BY JOINT COMMITTEE OF CALIFORNIA

STATE AGENCIESAGENCIE AND CALIFORNIA OIL COMPANIESCOMPANIE THE CALIFORNIA OIL SCENARIO

STUDY SUBGROUP THEIR STUDY DUE IN DRAFT FORM IN EARLY 1980 WILL ADDRESSADDRES

THE PRODUCTIONREFINING MIX PROBLEMIN THE CONTEXT OF REFINERY MODIFICATIONSMODIFICATION

THAT WILL HAVE TO BE MADE OVER THE NEXT FIVE YEARSYEAR TO BE ONSTREAM BY 1985

UNLESSUNLES THESE REFINERY MODIFICATIONSMODIFICATION ARE MADE NO MORE THAN 10 MILLION BID

NORTH SLOPEQUALITY CRUDE CAN BE PROCESSEDIN PAD AND INCREMENTAL SUPPLIESSUPPLIE
OF DOMESTIC LOW GRAVITY HIGHER SULFUR CRUDE WILL MOVE TO PADSPAD IIV

NATIONAL AND STATE ENERGY POLICIESPOLICIE ARE INTERRELATED WITH TECHNICAL REFINERY

ISSUESISSUE BUT CAN BE ISOLATED WITHIN THISTHI DISCUSSION TO EMPHASIZE THE TWO MAJOR

CONSIDERATIONSCONSIDERATION

SECURITY OF SUPPLY
NATURAL GAS POLICY

11321 OF

SO LONG AS THE UNITED STATESSTATE IS HEAVILY DEPENDENTON OPEC OIL WE ARE VULNER

ABLE TO SUPPLY DISRUPTIONSDISRUPTION AND PERIODIC UNPREDICTABLEEXOGENOUSEXOGENOU PRICE IN

CREASESCREASE CALIFORNIA ENERGY COMMISSION STAFF ARGUE THAT SINCE CALIFORNIASCALIFORNIA

IMPORTSIMPORT ARE INDONESIAN AND HAVE BEEN SUPPLIEDRELIABLY FOR THE PAST DECADE

CUTTING OFF INDONESIAN IMPORTSIMPORT MAY NOT CONTRIBUTE AT ALL TO IMPROVEDSECURITY

OF SUPPLY WILL INSTEAD ANTAGONIZE FRIENDLYNATION IT MAY MAKE

20



MORE SENSE TO CONTINUE IMPORTING THEIR CRUDE TO CALIFORNIA AND SEND THE

ALASKAN OIL ON EAST TO DISPLACEARAB CRUDE THERE FUEL PRICE AND SUPPLY

PROJECTIONSPROJECTION 19802000 31 ACCORDINGTO THISTHI POINTOFVIEW INCREMENTAL

SUPPLIESSUPPLIE OF ALASKAN OIL WILL THEREFORE MOVE TO THE US GULF COAST TO

DISPLACE MIDDLE EAST CRUDE AND CALIFORNIA WILL REMAIN UP TO 20 PERCENTDEPEN

DANT ON INDONESIAN CRUDEUNLESSCRUDEUNLES INCREMENTAL DISCOVERIESDISCOVERIE OF NEW ALASKAN CRUDESCRUDE

ARE HIGH IN GRAVITY LOW IN SULFUR AND CAN DISPLACE INDONESIAN IMPORTSIMPORT

GAS POLICY

THE EFFECTSEFFECT ON OIL

IF SUFFICIENT GAS SUPPLIESSUPPLIE WERE AVAILABLE THE ENVIRONMENTAL PROBLEMSPROBLEM OF USING

FUEL OIL IN CALIFORNIA POWER PLANTSPLANT COULD BE AVOIDED BY SUBSTITUTING CLEAN

NATURAL GAS EVERY OILFIRED POWER PLANT IN THE STATE IS CAPABLE OF BURNING

GAS ACCORDINGTO THE INTRODUCTORYDOCUMENT TO THE CALIFORNIA ENERGYCOMMISCOMMI

SION BIENNIAL ENERGY REPORT REFINERSREFINER LOOKING AT THE POSSIBILITY OF RETRO

FITTING THUSTHU HAVE TO CONSIDER THE POSSIBILITY THAT THE LOW SULFUR RESIDUAL OIL

MARKET WHICH IS DOMINATED BY POWER PLANT USE MAY SHIFT INTO GAS ENERGY
CHOICESCHOICE FOR CALIFORNIA LOOKING AHEAD MARCH 1979 53

TABLE F7 SHOWSSHOW PRELIMINARY RESULT FROM THE CALIFORNIA OIL SCENARIO STUDY

SUBGROUPTO ILLUSTRATE THE MAGNITUDE OF THE POTENTIAL 1985 RANGE IN THE

DEMAND FOR FUEL OILSOIL AS FUNCTION OF POTENTIAL NATURAL GAS AVAILABILITY THE

RESULTANT 1985 REFINERY DEMAND SLATE COULD BE AS LOW AS 1940 MBD OR AS HIGH

AS 2313 MBDA RANGE OF 373 MBD ASSOCIATED WITH UPPER AND LOWER LIMIT LOW

SULFUR FUEL OIL AND DISTILLATE FUEL REQUIREMENTSREQUIREMENT DUE TO NATURAL GAS AVAIL

ABILITY THISTHI IMPLIESIMPLIE RANGE IN CRUDE OIL REQUIREMENTSREQUIREMENT TO THE REFINERIESREFINERIE OF

ABOUT THE SAME MAGNITUDE

NATURAL GAS AVAILABILITY IS NATIONAL POLICY ISSUE AS WELL AS STATE ISSUE

IF HIGH GAS SUPPLIESSUPPLIE ARE AVAILABLE NATIONALLY WHETHER THEY ARE ALLOCATED TO

CALIFORNIA OR TO THE REST OF THE NATION IS STILL AN UNDECIDED ISSUE NATURAL

GAS CONSIDERATIONSCONSIDERATION ARE DISCUSSED IN SECTION INVESTMENT DECISIONSDECISION NEED

TO BE MADE IN EARLY 1980 IF REFINERY DEBOTTLENECKINGEQUIPMENT TO HANDLE

ADDITIONAL HIGH SULFUR LOW GRAVITY DOMESTIC CRUDESCRUDE IS TO BE ONLINE BY 1985
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ALIFORNIA
REFINERY

PRODUCT
DEMAND
1985

FORECAST

AS

FUNCTION
NATURAL
GAS

SUPPLY

THOUSANDBID

1978

EXPECTED
HIGH

LOW

UH

GAS

UH

GAS

ASOLINE

8415

8800

8800

8800

JET

FUEL

1880

2430

2430

2430

SUBTOTAL
LIGHT

PRODUCTSPRODUCT

10295

11230

11230

11230

DISTILLATEFUEL
OIL

2422

299

298

370

RESIDUAL
LOW

SULFUR
FUEL
OIL

2084

364

107

408

HIGH

SULFUR
FUEL
OIL

1999

186

186

186

MISC

OTHER

PRODUCTSPRODUCT

2258

226

226

226

TOTAL

REFINERY
PRODUCTSPRODUCT

19058

21980

19400

23130

HIGHLOWAS

PERCENTOF

EXPECTED
985

DEMAND

88

05

DIFFERENCEIN

FUEL
OIL

DEMAND

258

115

GAS

SUPPLY

4153

4012

5582

3343

SOURCE

PRELIMINARYTABLE
FOR

DISCUSSION
PURPOSESPURPOSE

ONLY

OIL

SCENARIO
STUDY

NOVEMBER
1979

FORECAST
PRODUCT
DEMANDSDEMAND
AND

GAS

SUPPLIESSUPPLIE
ARE

FOR

ILLUSTRATIVE
PURPOSESPURPOSE

ONLY
AND

ARE

OT

NECESSARILYTHE

SAME
AS

THOSE
SHOWN
IN

SECTION
13

TABLE
F22

SHOWSSHOW
THE

ALIFORNIA
ENERGY

COMMISSION1985

MIDRANGEGAS

SUPPLYTO

BE

4302

MMCFD



INDUSTRY MANAGEMENTIS IN DIFFICULT POSITION EVEN IF STATE POLICY IS

DECIDED BASED ON THE STUDY GROUP REPORT NATIONAL GAS POLICIESPOLICIE APPEAR THAT

THEYWILL NOT BE RESOLVED WITH CERTAINTYBY 1981 CERTAINLY THE LIKELY PRICE

OF OPEC INDONESIAN CRUDE IN 1985THE PRESUMEDINDUSTRY ALTERNATIVE TO RUNNING

MORE DOMESTIC CRUDE WILL REMAIN UNKNOWN CONSEQUENTLYDEPENDING ON THE

INTERRELATED CONSIDERATIONSCONSIDERATION OF NATURAL GAS AVAILABILITY AND REFINERY DEBOTTLE

NECKING INVESTMENTSINVESTMENT THE LOW GRAVITY HIGH SULFUR NORTH SLOPE CRUDE MAY OR MAY

NOT CONTINUE TO MOVE TO PADSPAD TV IN THE 198Q TOO MANY POLICY AND

ECONOMIC VARIABLESVARIABLE REMAIN UNKNOWN AT THISTHI TIME

OF PAD SUPPLY

TABLE F8 SHOWSSHOW TWO FORECASTSFORECAST OF CALIFORNIASCALIFORNIA ENERGY CONSUMPTIONBY THE YEAR

2000 SCENARIO IS THE CALIFORNIA ENERGY COMMISSION CEC CONVENTIONAL OUT

LOOK AND REPRESENTSREPRESENT WHAT THE CEC EXPECTSEXPECT TO HAPPENWITHOUT ADDITIONAL ACTIONSACTION

TO REDIRECT ESTABLISHED TRENDSTREND SCENARIO EMPHASIZESEMPHASIZE ALTERNATE RESOURCESRESOURCE

AND REFLECTSREFLECT THE CECSCEC IDEA OF PLAUSIBLE FUTURE ENERGY USE PATTERN

UNDER SCENARIO PETROLEUMUSE GROWSGROW AT 14 PERCENTANNUALLYFROM 62 PERCENT

OF TOTAL CONSUMPTION TO 64 PERCENT BY 2000 SCENARIO ASSUMESASSUME 02

PERCENT ANNUAL GROWTHRATE WITH PETROLEUMUSE DECLINING TO 56 PERCENT BY

2000 FROM 1960 TO 1973 PETROLEUMUSE IN PAD GREW AT 45 PERCENTANNUALLY

AFTER MOMENTARYPAUSE IN 1974 AS WEST COAST CONSUMERSCONSUMER ADJUSTED TO THE NEW

PRICE STRUCTURE IMPOSED BY OPEC AFTER THE EMBARGO WEST COAST PETROLEUM

CONSUMPTIONRESUMED ITS RAPID GROWTHAT 46 PERCENT ANNUALLY DISTRICTSDISTRICT

TV WHICH ALSO SAW PETROLEUMUSE GROW AT 45 PERCENTFROM 1960 TO 1973 HAD

DROPTO 29 PERCENT FROM 1974 TO 1978

IN THISTHI CONTEXT EVEN THOUGHTHE GROWTHRATE OF ECONOMIC ACTIVITY IS ASSUMED

TO BE SOMEWHAT LOWER FOR THE LAST TWO DECADESDECADE OF THE TWENTIETH CENTURY THAN

DURING THE 0S REDUCTION IN ENERGY USE GROWTHTO 14 PERCENTIN THE CECSCEC

CONVENTIONAL CASE WILL REQUIRE RADICAL CHANGEFOR CALIFORNIANSCALIFORNIAN THE ALTER

NATE GROWTHPATH MAY NOT BE ATTAINABLE
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ALIFORNIANET

ENERGY

CONSUMPTIONBY

FUEL

THOUSANDBID
OIL

EQUIVALENT

UH

SCENARIO

SCENARIO

GASOLINE

1014

1037

748

AVIATION
FUELSFUEL

278

470

447

DISTILLATESDISTILLATE

274

354

305

OTHER

PETROLEUM
PRODUCTSPRODUCT

491

927

629

SUBTOTAL

PETROLEUM
PRODUCTSPRODUCT

2057

2786

2129

NATURAL
GAS

838

809

692

ELECTRICITY

346

531

445

BIO

MASSMAS

45

105

208

COAL

38

69

69

GEOTHERMAL

22

107 76

ETHANOL

32

TOTAL

CONSUMPTION

3332

4363

3789

CALIFORNIA
ENERGY

COMMISSION
ENERGY

FUTURESFUTURE
FOR

CALIFORNIA
TWO

SCENARIOSSCENARIO

19782000
STAFF

DRAFT

NOVEMBER
1979

TABLE

IV2TBTU
CONVERTEDTO

BID

OE

SCENARIOII

IS

THE

CONVENTIONAL
OUTLOOK
AND

REPRESENTSREPRESENT
WHAT
THE

CEC

EXPECTSEXPECTTO

HAPPEN
WITHOUT

ADDITIONAL
ACTIONSACTION
TO

REDIRECT

ESTABLISHED
TRENDSTREND
IN

CALIFORNIA

ENERGY
USE SCENARIOIII

EMPHASIZED
ALTERNATIVE

RESOURCESRESOURCE
AND

REFLECTSREFLECT
CEC

THINKING
ABOUT

AN

ACHIEVABLE
FUTURE

USE

PATTERN
WHICH

MINIMIZESMINIMIZE
RELIANCEON

CONVENTIONALRE

SOURCESSOURCE
AND

REDUCESREDUCE
OIL

USE

DRASTICALLYFROM
THE

CONVENTIONAL
FORECAST

THE

UNDERLYING
STATE

ECONOMY
GROWTH
RATE

APPEARSAPPEAR
TO

BE

BETWEEN

32535

ANNUALLY

OVER

THISTHI

PERIOD
BASED
ON

TABLE
OF

CALIFORNIA
ENERGY
DEMAND

19782000

CALIFORNIA
ENERGY

COMMISSION
AUGUST

1979



US DISTRICT DEMANDSUPPLY
TH

UH
1978 1980 1985 1990

DIRECT CONSUMPTION 2624 2699 2959 3018 3155 3298

INTERDISTRICT PRODUCT 5H 140 116 126 126 126

TOTAL DEMAND 2760 2839 3075 3144 3281 3424

ALASKAN 2SU
COOK INLET 137 112 53 25

PRUDHOE BAY 1065 1500 1600 1490 700 370

SUBTOTAL ALASKAN 1202 1612 1653 1515 700 370

3SU
MOST LIKELY 9186 1000 1100 1100 1000 950

MAXIMUM 9186 1000 1400 1400 1300 1200

MINIMUM 9186 1000 980 930 850 800

FOREIGNIMPORTSIMPORT CRUDE 4H 637 540 330 330 330

INTERDISTRICT PRODUCT 5H 75 50 50 50

PROCESSPROCES GAIN 112 115 130 130 130 135

TOTAL SUPPLY MOST 6H 3539 3498 3125 2210 1835

UPPERAND LOWER LIMIT 33783798 29553425 20602510 16852085

SUPPLY7H 700 423 19 1017 1589

UPPERAND LOWER LIMIT 233723 281H 12 1339

FORECAST OF POTENTIAL NEW

ALASKAN 8S

MOST LIKELY 285 1000 2130

MAXIMUM 350 1385 1750 2630

MINIMUM 800 1430
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TO TABLE

DISTRICT CONSUMPTIONWAS SHOWN ON TABLE F7 TO BE SENSITIVE TO SUPPLIESSUPPLIE
OF NATURAL GAS TO DISTRICT THISTHI FORECAST ASSUMESASSUME MOST LIKELY GAS
SUPPLIESSUPPLIE UPPERAND LOWER LIMIT DEMAND CASESCASE ARE NOT SHOWN DIREC
TIONALLY SINGLE DEMAND CASE IS SUFFICIENT TO SHOW HOW POTENTIAL
NEW ALASKAN PRODUCTION MIGHT SUPPLEMENTEXPECTED CALIFORNIA AND PRO
JECTED ALASKAN PRODUCTION

PRODUCTIONIS PROJECTION OF THE KNOWN RESERVESRESERVE IN COOK INLET AND
PRUDHOE BAY PRUDHOE BAY INCLUDESINCLUDE PRODUCTIONFROM THE SADLEROCHIT AND
KUPARUKFIELDSFIELD NO ASSUMED NEW DISCOVERIESDISCOVERIE ARE INCLUDED CONSEQUENTLY
THISTHI IS NOT FORECAST IT IS PROJECTION

IS THE CALIFORNIA ENERGY COMMISSION MOST LIKELY AND MAXIMUM FORECAST
OF CALIFORNIA PRODUCTION STANDARD OIL OF CALIFORNIASCALIFORNIA FORECAST AS SHOWN
IN CECSCEC DOCUMENT IS SHOWN AS THE MINIMUM STANDARD OIL DOESDOE NOT CON
SIDER THISTHI FORECAST MINIMUM

ATTEMPT IS MADE TO CONSIDER THE IMPACT OF REFINERY MODIFICATION ON

FOREIGNIMPORTSIMPORT BY 1985 THE REQUIREMENTFOR FOREIGNINDONESIAN CRUDE
COULD BE MUCH LOWER IF REFINERY MODIFICATIONSMODIFICATION ARE MADE TO PROCESSPROCES
EITHER INCREMENTAL NORTH SLOPE OR CALIFORNIA CRUDE

ARE LIGHT PRODUCTSPRODUCT IMPORTEDAND HEAVY PRODUCTSPRODUCT EXPORTEDTO BALANCE
REFINERIESREFINERIE ANY NUMBER OF SCENARIOSSCENARIO COULD BE CONSTRUCTED FOR DIFFERENT
CASESCASE TO PROJECT THE IMPACTOF FUTURE REFINERY MODIFICATIONSMODIFICATION ON PRODUCT
BALANCE SHIPMENTSSHIPMENT THISTHI IS AN INTERMEDIATE CASE

IS TOTAL SUPPLYGIVEN THE RANGE IN FORECASTSFORECAST OF CALIFORNIA PRODUCTION
AND THE PROJECTION OF ALASKAN PRODUCTIONFROM PROVED RESERVESRESERVE AND AN
INTERMEDIATE SCENARIO FOR PRODUCTSPRODUCT IMPORTEDAND EXPORTED TO BALANCE
REFINERIESREFINERIE

SURPLUSESSURPLUSE REPRESENTALASKAN CRUDE OIL DESTINED FOR DISTRICTSDISTRICT TV
DEFICITSDEFICIT FROM 1990 REPRESENT THE POTENTIAL REFINERY REQUIREMENTFOR
NEW PRODUCTIONFROM NEW RESERVESRESERVE OR THE NEED FOR NEW FOREIGN IMPORTSIMPORT

IS THE RANGE IN FORECASTSFORECAST OF INCREMENTAL PRODUCTIONFROM NEW RESERVESRESERVE
AT YEAR END 1979 THESE HAVE NOT YET BEEN DISCOVERED THE SUM OF THE
PROJECTION FROM KNOWN ALASKAN RESERVESRESERVE PLUSPLU ANY OF THESE FORECASTSFORECAST
REPRESENTSREPRESENT TOTAL ESTIMATED FUTURE ALASKAN PRODUCTION

COMPANYCONFIDENTIAL WORLD ENERGYOUTLOOK 19791990 JULY
1979

ENERGYCOMMISSION FUEL PRICE SUPPLY PROJECTIONSPROJECTION 19802000
NOVEMBER 1979

DEPARTMENTOF REVENUE PETROLEUM REVENUE DIVISION PETROLEUM
PRODUCTION REVENUE FORECAST SEPTEMBER1979

PETROLEUM SUPPLY ALTERNATIVESALTERNATIVE FOR THE NORTHERN TIER AND INLAND STATESSTATE
THROUGH2000 VOL OCTOBER 31 1979 TABLESTABLE 36 37
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TABLE F9 SHOWSSHOW BASE CASE CONFIDENTIAL DEMAND FORECAST DONE IN JULY 1979

BY WEST COAST OIL COMPANY THEIR FORECAST CALLSCALL FOR PETROLEUMUSE TO GROW

AT 17 PERCENTANNUALLY TO 1985 BUT AVERAGE 10 PERCENT OVER THE ENTIRE 22

YEAR PERIOD FROM 1978 TO 2000 THISTHI FORECAST ASSUMESASSUME MORE CONSERVATION AND

SHIFTING TO ALTERNATE FUELSFUEL THAN THE CEC CONVENTIONAL FORECAST BUT LESSLES

THAN THE CEC SCENARIO III FORECAST PAD CONSUMPTIONOF PETROLEUMPRODUCTSPRODUCT

WAS SHOWN ON TABLE F7 TO BE SENSITIVE TO NATURAL GAS SUPPLIESSUPPLIE THE DEMAND

FORECAST SHOWN ON TABLE F9 ASSUMESASSUME MOST LIKELY GAS SUPPLESSUPPLE ALTERNATE DEMAND

CASESCASE ARE NOT SHOWN BECAUSE TABLE F9S FOCUSFOCU IS TO SHOW HOW NEW PRODUCTION
FROM YET UNDISCOVERED ALASKAN RESOURCESRESOURCE MAY FIT TOGETHER WITH PROJECTED

PRODUCTIONOF PROVEDALASKAN RESERVESRESERVE AND THE CONSENSUSCONSENSU RANGE OF FORECASTSFORECAST OF

CALIFORNIA CRUDE PRODUCTION THE DEMAND FORECAST IS REASONABLYMODERATE

FORECAST WITH AN IMPLICIT ENVELOPEOF ABOUT PLUSPLU OR MINUSMINU 10 PERCENT BY
2000

TABLE F9 SHOWSSHOW THAT PRODUCTIONFROM THE PROVEDRESERVESRESERVE OF COOK INLET ARE

RAPIDLY DECLININGAND WILL BE EXHAUSTED SOON AFTER 1990 THE ALASKA DEPART
MENT OF REVENUE PETROLEUM REVENUE DIVISION EXPECTSEXPECT THAT PRODUCTIONFROM

PRUDHOE WILL START DECLINING IN 1989 BY THE YEAR 2000 PRUDHOE BAY WILL BE

PRODUCINGLESSLES THAN 400 MBD TOGETHERWITH THE EXPECTEDRANGE IN CALIFORNIA

PRODUCTIONAND REASONABLE BUT CONSERVATIVE MIX OF INDONESIAN IMPORTSIMPORT PAD

WILL BE SHORT BETWEEN 13 AND 17 MILLION BD OF CRUDE BY 2000

IN 1995 PRUDHOE BAY PRODUCTIONIS FORECAST AT 700 MBFT AS RESULT OF THISTHI

DECLINE FROM HISTORIC LEVELSLEVEL TABLE F9 SHOWSSHOW THAT PAD WILL MOST LIKELY

REQUIRE 11 MILLION BD OF NEW CRUDE PRODUCTIONBY 1995 THE DEFICIT RANGESRANGE

FROM 770 MBD TO 12 MILLION BD

CRUDE IS POTENTIALLY SHORT AS MUCH AS 189 MBD IN PAD AS EARLY AS 1990

THAT MEANSMEAN EITHER NEW ALASKAN CRUDE MUST BE FOUND AND PRODUCEDOR ADDITIONAL

FOREIGN IMPORTSIMPORT WILL BE REQUIREDBY 1990 IN DISTRICT VASSUMING DEMAND OF

3144 MILLION BD AND CALIFORNIA PRODUCTIONIN RANGE OF 930 MBD
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HENCE AFTER 1990 NEW PRODUCTIONFROM THE NORTON BASIN OR OTHER ALASKAN OCS

REGIONSREGION COULD REPLACEDECLININGALASKAN NORTH SLOPE CRUDE PRODUCTION HOW

EVER IF BEAUFORT RESERVESRESERVE ARE FOUND AND DEVELOPEDIN THE MEAN TIME TO KEEP
THE PIPELINE RUNNING FULL AND THEY ARE SIMILAR TO PRUDHOE CRUDE THEN NORTON

BASIN CRUDE COULD ONLY BE PROCESSEDIN PAD TO THE EXTENT THAT THE CALIFORNIA

REFINERIESREFINERIE ARE DEBOTTLENECKEDUNLESSDEBOTTLENECKEDUNLES THE NORTON CRUDE IS HIGH GRAVITY AND LOW

SULFUR

1134 OF NORTHERN TIER PIPELINE
ON ALASKAN RESOURCE

PRESIDENT CARTER IN JANUARY 1980 ENDORSED THE NORTHERN TIER PIPELINE PROJECT
DESIGNED TO MOVE CRUDE OIL FROM PORT ANGELESANGELE WASHINGTON TO CLEARBROOK
MINNESOTA THE INITIAL DESIGN CAPACITY OF THE 1557 MILE PIPELINE IS RATED AT

709000 BD ULTIMATE DESIGN CAPACITY IS 933000

THE NORTHERN TIER PIPELINE WAS CONCEIVED IN THE 1970S1970 TO MOVE SURPLUSSURPLU
ALASKAN NORTH SLOPE CRUDE ON THE WEST COAST TO THE CRUDE SHORT NORTHERN TIER

AND UPPER MIDWEST STATESSTATE THESE STATESSTATE ARE CRUDE SHORT DUE TO CURTAILMENTSCURTAILMENT

OF CRUDE EXPORTSEXPORT TO THE UNITED STATESSTATE BY CANADA AND THE DECLINE OF US

PRODUCTION

STUDY BY THE PACE CO PUBLISHED IN SEPTEMBER1978 AND UPDATED IN JANUARY
1980 SUGGESTSSUGGEST HOWEVERTHERE IS SOME CONSTRAINT ON THE AMOUNT OF LOW GRAVITY
HIGH SULFUR ALASKAN NORTH SLOPE CRUDE THAT THE REFINERIESREFINERIE ALONGTHE PIPELINE
CAN PROCESSPROCES THESE REFINERIESREFINERIE WERE DESIGNED TO PROCESSPROCES MIX OF CRUDESCRUDE

INCLUDINGHIGH GRAVITY LOW SULFUR CANADIAN AND DOMESTIC CRUDESCRUDE TABLE FLU

SHOWSSHOW THE ABILITY TO REPLACETHESE CRUDESCRUDE WITH NORTH SLOPE CRUDE

LINE NUMBER SHOWSSHOW THE PACE FORECAST OF LOST LOW SULFUR HIGH GRAVITY
CANADIAN CRUDE ALONGTHE NORTHERN TIER ROUTE THESE REFINERIESREFINERIE ARE EXPECTED
TO BE SHORT APPROXIMATELY180 MBD OF HIGH QUALITYCANADIAN CRUDE
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TABLE FLU

NORTHERN TIER PIPELINE

TO PRIMARY SERVICE

1985 1990

THOUSANDBD

REPLACELO SHI GRAVITY CANADIAN UH

DEMAND 85 120 130

REPLACE HI IMPORTSIMPORT 320 320 320

REFINERY 2H 120 150

SUBTOTAL SOUR CRUDE 505 560 600

TOTAL SUPPLEMENTALCRUDE 685 740 780

REQUIREDDOMESTIC PRODUCTION

DECLINE TO FILL PIPELINE

CAPACITY 709000 BD 24

CAPACITY 933000 BU 248 193 153

SOURCE OGJ PRELIMINARY DESIGN OF PROPOSEDNORTHERN TIER PIPELINE
COMPLETE NOVEMBER 20 1978 7388

THE PACE CO POTENTIAL FOR NORTHERN TIER PIPELINE AN UPDATE
JANUARY 1980

TELCON WITH PACE FEBRUARY 1980

PACESPACE LOWEST DEMAND GROWTHFORECAST FOR PRODUCTSPRODUCT IN EXCESSEXCES OF THOSE

MOVING INTO THE SERVICE AREA BY PRODUCTPIPELINE

PACESPACE HIGHEST REFINERY MODIFICATION FORECAST
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LINE NUMBER SHOWSSHOW THE SUBTOTAL OF SOUR CRUDE FROM THE PIPELINE THAT COULD

BE ACCOMMODATED BY THE REFINERIESREFINERIE ALONG THE ROUTE BY 1990 THE PACE CO

ANTICIPATESANTICIPATE THAT THESE REFINERIESREFINERIE COULD CONSUME APPROXIMATELY560 MBD OF

CRUDE EQUIVALENT TO ALASKAN NORTH SLOPE LINE NUMBER SHOWSSHOW THAT THESE TWO

REQUIREMENTSREQUIREMENT FOR SUPPLEMENTALCRUDE ARE NEARLYSUFFICIENT TO FILL THE PIPELINE
IN 1985 WHEN IT WILL PROBABLYBE IN OPERATIONAT ITS INITIAL DESIGN CAPACITY

PACE ALSO FORECASTED THAT ALASKAN CRUDE COULD BE MOVED THROUGHTHE PIPELINE TO

SUPPLEMENTDECLININGDOMESTIC PRODUCTION THISTHI COULD REQUIRENEARLY 200 MBD
OF NEW CRUDE DELIVERED TO PORT ANGELESANGELE BY 1990 IF THE PIPELINE IS BOOSTED TO

MAXIMUM CAPACITY WHETHER THISTHI WOULD HAVE TO BE HIGH QUALITY CRUDE WOULD

DEPEND ON WHICH FORMER LOWER 48 CRUDE SOURCE IT WAS REPLACING THERE WOULD

PROBABLYBE SOME FLEXIBILITY HOWEVERTO REBALANCE UPPER MIDWEST REFINERIESREFINERIE

AND REPLACE SOME AMOUNT OF HIGH QUALITY LOWER 48 CRUDE WITH ALASKAN NORTH

SLOPETYPE CRUDE THUSTHU THE WORST CASE 1990 REQUIREMENTFOR LOW GRAVITY HIGH
SULFUR ALASKAN CRUDE IS PROBABLY ABOVE THE 560 MBD SHOWN ON LINE NUMBER

THESE NORTHERN TIER CRUDE REQUIREMENTSREQUIREMENT CAN BE USEFULLYCOMPAREDWITH THE PAD

CRUDE SUPPLY SURPLUSSURPLU SHOWN JUST DER THE LINE ON TABLE F9 THE 700 MBD
SURPLUSSURPLU EXISTING IN 1980 IS EXPECTED TO DECLINE TO 423 MBD BY 1985 AND

DISAPPEAR BEFORE 1990ASSUMING NO NEW PRODUCTION FROM NEWLY DISCOVERED

RESERVESRESERVE THEREAFTERTHE PROJECTEDDECLINE OF THE PRUDHOE BAY FIELD WILL

LEAVE LARGE GAP IN PAD THAT WILL REQUIRE NEW CRUDE SOURCE TO MEET WEST

COAST REQUIREMENTSREQUIREMENT

HOPEFULLY BY THE BEGINNING OF THE LAST DECADE OF THE TWENTIETH CENTURYSOME

OF THE ANTICIPATEDVAST ALASKAN RESOURCESRESOURCE WILL HAVE BEEN DISCOVERED AND DE

VELOPEDTO FILL BOTH THE GAP IN PAD AND LEAVE SURPLUSSURPLU TO MOVE EAST IN THE

NORTHERN TIER PIPELINE OTHERWISEBOTH PAD AND THE NORTHERN TIER REFIN

ERIESERIE WILL BE INCREASINGLYDEPENDENTON FOREIGN IMPORTSIMPORT

THE LIKELY FORECAST OF POTENTIAL NEW ALASKAN PRODUCTIONSHOWN ON TABLE

F9 FOR 1990 DOESDOE NOT HOWEVER INDICATE SUPPLY OF NEW OIL OF SUFFICIENT



SIZE TO BOTH COVER PAD REQUIREMENTSREQUIREMENT AND MEET THE 740 MBD REQUIREMENTSHOWN

ON TABLE FIO FOR 1990 FOR THE NORTHERN TIER PIPELINE

THE MAXIMUM FORECAST OF NEW ALASKAN PRODUCTIONSHOWN ON TABLE F9 AS 1385 MBD

IMPLIESIMPLIE VERY OPTIMISTIC OCS FIELD DEVELOPMENTSCHEDULESSCHEDULE AND HIGH FINDSFIND IN THE

EARLY 0SH LEASE SALESSALE INCLUDING THE NORTON LEASE SALE NEW OIL PRODUCTION

IN THE RANGE OF 1385 MBD SHOWN ON TABLE COULD NOT FIT THROUGHTHE ALASKA

PIPELINE FROM NEW FIELD IN THE BEAUFORT HENCE THE 1385 MBD ESTIMATE OF

NEW ALASKAN PRODUCTIONBY 1990 FROM ANY OF THE OTHER ALASKAN OCS REGIONSREGION IS

UNREALISTIC

ONLY BY 2000 DOESDOE THE DIFFERENCE BETWEEN THE MOST LIKELY FORECAST OF NEW

ALASKAN 13Q0H MBDAND PAD CRUDE DEFICIT FROM PROVEDRESERVESRESERVE

1589 MBDSHOW SURPLUSSURPLU OF SUFFICIENT SIZE TO APPROACHTHE NORTHERN TIERSTIER

CA PAC TY

THE MAXIMUM FORECAST OF NEW ALASKAN PRODUCTIONIMPLIESIMPLIE SPEEDUP OF LEASE

SALESSALE AS SUGGESTEDBY SHELL WITHOUT AN ACCELERATION IN THE LEASE SCHEDULE

THE WEST COAST SURPLUSSURPLU OF ALASKAN CRUDE MAY NOT MATERIALIZE THE CRITICAL

CRUDE SHORTAGEFORECAST FOR THE UPPER MIDWEST MAY NOT BE COVERED BY WEST

COAST SURPLUSESSURPLUSE UNLESSUNLES THE LEASE SCHEDULE IS ACCELERATED

114 OF NORTON BASIN OIL RESOURCESRESOURCE TO PAD

TABLESTABLE FLI FL2 AND 13 SHOW LIKELY PRODUCTION SCENARIOSSCENARIO FOR POTENTIAL
NORTON BASIN OIL RESOURCESRESOURCE ESTIMATED BY DAMESDAME MOORE TO COINCIDE WITH USGSUSG

LOW FIND MEDIUM FIND AND HIGH FIND RESOURCE ESTIMATESESTIMATE FISHER ET AL 1979
THESE PRODUCTION SCENARIOSSCENARIO WERE DEVELOPEDFOR THE NORTON BASIN PETROLEUM

DEVELOPMENTSTUDY COMPLETEDIN OCTOBER 1979 FOR BLM IN THE

LOW FIND CASE TABLE FLI PRODUCTIONSTARTSSTART IN 1990 AT 384 MBD AND PEAKSPEAK AT

154 MBD IN 1993 IN BOTH THE MEDIUM FIND AND HIGH FIND CASESCASE TABLESTABLE 12

AND 13 PRODUCTIONSTARTSSTART AT 192 MBD IN 1989 AND PEAKSPEAK FOR THE MEDIUM FIND

AT 436 MBD IN 1994 AND FOR THE HIGH FIND AT 7644 MBD IN 1995
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TABLE FIL NORTON BASIN

LOW FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND

PRODUCTION IN MMBBL YEAR BY FIELD SIZE MMBBL
CALENDAR YEAR AFTER CENTRAL SOUND TOTALSTOTAL

YEAR LEASE SALE 200 180 LYEAQ

1983

1984

1985

1986

1987

1988

1989

1990 7008 7008 14016

1991 14016 14016 28032

1992 10 21024 21024 42048

1993 11 28032 28032 56064

1994 12 27050 26962 54012

1995 13 22401 20788 43189

1996 14 17432 16028 33460

1997 15 13897 12357 26254

1998 16 11000 9527 20527

1999 17 8886 7346 16232

2000 18 6835 5663

2001 19 5250 4366 9616

2002 20 4154 3366 7520

2003 21 3286 2595 6881

2004 22 2600 2600

2005 23 2057 2057

2006 24

2007 25

2008 26

2009 27

2010 28

2011 29

2012 30

2013 31

2014 32

2015 33

2016 34

PEAK 011 PRODUCTION 153600 BID

SOURCE DAMESDAME MOORE

NORTON BASIN PETROLEUM DEVELOPMENT
SCENARIOSSCENARIO OCS LEASE SALE NO 57
FINAL REPORT JANUARY 1980 177

F32



TABLE NORTON BASIN

FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND TOTAL

PEAK OIL PRODUCTION 000 BID

SOURCE
DAMESDAME MOORE
NORTON BASIN

SCENARIOSSCENARIO OCS

FINAL REPORT

PETROLEUM DEVELOPMENT
LEASE SALE NO 57
JANUARY 1980 152

CALENDAR

YEAR

YEAR AFTER

LEASE SALE ZUU

PRODUCTION IN IBB YEAR BY

INNER SOUND CENTRAL SOUND OUTER SOUND

5UU Z5U

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

7008

14016

21024

28024

27 050

22401

17432

13 897

11000

8886

6835

5250

4154

3286

2600

2057

1628

7008

17520

28 032

28032

28032

27 982

24906

20647

17 116

14187

11763

97 51

8084

6701

TOTALSTOTAL

MMBBLYEAR

7008

31 536

77088

12 2640

147168

159125

157

140 937

117554

95932

7620

64593

52456

42623

34805

23027

13338

10920

9013

4417

7008

14 016

21 024

28 032

27 050

22401

17 32

13897

000

8886

6835

525

4154

3286

2600

2057

7008

24528

45552

56 064

56 064

54005

46354

38598

32168

26840

21420

187 57

15221

12703

10616

8886

74 52

6263

5328

4417

7008

7008

17520

28032

28032

28032

27982

24906

20647

17 116

1418

763

9751

8084

6701

F33



TABLE F13 NORTON BASIN

FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND TOTAL

PRODUCTION BQ YEAR BY FIELD SIZE
CALENDAR YEAR AFTER OU OUTER TOTALSTOTAL

LEASE UH UH 0H 200 LR

1983

1984

1985

1986

1987

1988

1989 7008 7008
1990 24528 7008 7008 38544

1991 7008 45552 14016 24528 7008 98088
3992 10 24528 7008 56064 21024 52560 17520 178704

1993 45552 14016 56064 28032 73584 28032 245280
1994 12 56064 7008 27050 84096 28032 277279

1995 13 56064 28032 14016 46354 22401 84096 28032 218995

1996 14 54005 27050 21024 38598 43 76708 27982 262799
1997 15 46354 22401 03 32168 13897 62453 24906 230211
1998 16 38598 17432 27050 26840 11000 51293 20647 192860
1999 17 32168 13897 22401 22420 8886 40869 17116 157757
2000 18 26840 11000 17432 18757 6835 33885 14187 128936
2001 19 22420 8886 13897 15221 5250 28094 11763 105531
2002 20 18757 6835 11000 12703 4154 23293 9751 86493

2003 21 15221 5250 8886 10616 3286 19312 8084
2004 22 12703 4154 6835 8886 2600 16012 6701 57891
2005 23 10616 3286 5260 7452 2057 13274 41935

2006 24 8886 2600 4154 6263 11007 32910
2007 25 7452 2057 3286 5328 9126 27249
2008 26 6263 2600 4417 7566 20840
2009 27 5328 2057 7088

2010 28 4417 5876
10293

2011 29 4872 4872
2012 30 4040 4040
2013 31 3349

2014 32
2776 2776

2015 33 2302 2302
2016 34

PEAK 11 PRODUCTION 764400 BID

SOURCE DAMESDAME MOORE

BASIN PETROLEUM DEVELOPMENT
SCENARIOSSCENARIO OCS LEASE SALE NO 57
FINAL REPORT JANUARY 1980 125
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PAD COULD CONSUME ALL OF THE ESTIMATED 1995 NORTON BASIN PRODUCTIONEVEN

UNDER THE HIGH FIND PRODUCTIONSCHEDULE THE HIGH FIND SCHEDULE SHOWSSHOW THE

NORTON BASIN PRODUCING7644 MBD IN 1995 AND THISTHI IS JUST SLIGHTLYLESSLES THAN

THE LOW END ESTIMATED SUPPLY DEFICIT OF 770 MBD SHOWN ON TABLE F9 DECLIN

ING PRODUCTIONIN THE NORTON BASIN AFTER 1995 IN CONJUNCTIONWITH AN INCREASINCREA

ING SUPPLY DEFICIT IN PAD IMPLIESIMPLIE THAT ADDITIONAL SUPPLY SOURCESSOURCE FROM OTHER

OCS REGIONSREGION WILL BE REQUIREDBEFORE THE END OF THE TWENTIETH CENTURY TO

SATISFY PAD DEMANDNOTTOMENTION THAT OF THE REST OF THE NATION WHEN

NORTHERN TIER PIPELINE REQUIREMENTSREQUIREMENT ARE ADDED TO PAD REQUIREMENTSREQUIREMENT CLEARLY

LARGERRESERVESRESERVE THAN THE HIGH USGSUSG ESTIMATESESTIMATE FOR NORTON BASIN WILL BE REQUIRED

TO SATISFY THE DEMAND

115 OIL PRICE 1SU

POLITICSPOLITIC NOT ECONOMICSECONOMIC WILL DETERMINE PRICE

TENUOUSTENUOU BALANCE EXISTSEXIST BETWEEN WORLD OIL SUPPLY AND DEMAND IN 1980 DUE TO

THE INSTABILITY OF THE MIDDLE EAST THISTHI TENUOUSTENUOU BALANCE IS PROJECTEDTO

CONTINUE THE LINK BETWEEN THE INVISIBLE HAND OF SUPPLY AND DEMAND IN THE

MARKET PLACE AND PRICESPRICE APPEARSAPPEAR TO BE BROKEN INSTEAD VISIBLE BUT UNPREDIC

TABLE POLITICAL FORCESFORCE ARE DRIVING THE PRICE OF MIDDLE EASTERN OIL SHORT OF

SOME THEORIESTHEORIE THAT ACT TO SUGGEST UPPER AND LOWER LIMIT OPEC PRICESPRICE THE

1979 PUBLICATIONSPUBLICATION ELABORATE THE MATERIAL BRIEFLY PRESENTED IN THISTHI

SECTION

REPORT OF THE ENERGY PROJECT AT THE HARVARD BUSINESSBUSINES

SCHOOL ROBERT STOBAUGHAND DANIEL YERGIN EDITORSEDITOR NEW YORK RANDOM

HOUSE 1979

THE REPORTOF STUDY GROUP ADMINISTERED BY
RFF HANSHAN LANDSBERG CHAIRMAN CAMBRIDGE MASSMAS BALLINGER PUBLISH

ING 1979

THE IDEASIDEA DEVELOPEDIN FUTURE APPEAR TO BE REFLECTED IN SEVERAL OF THE
REFERENCESREFERENCE QUOTEDPREVIOUSLY

CURRENT INFORMATION IS DRAWN LARGELY FROM TWO YEAREND 1979 ARTICLESARTICLE AND

NEWSPAPER AND 1W ACCOUNTSACCOUNT

ACTION BY OPEC FURTHER DISARRAYSDISARRAY CRUDE PRICESPRICE DECEMBER 24
1979 1923

OPEC FAILSFAIL TO MAKE FIX TIME DECEMBER 31 1979 2223
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CONSENSUSCONSENSU AMONG INTERESTED OBSERVERSOBSERVER OF WORLD OIL MARKETSMARKET IS THAT SINCE

THERE IS NO THEORY FOR PREDICTING THE DECISIONSDECISION OF OPEC THERE IS NO THEORY
THAT RELATESRELATE FORESEEABLE FORCESFORCE OF SUPPLY AND DEMAND INTO FORECAST OF

ORDERLYMARKET BEHAVIOR AND THE ORDERLYPROGRESSIONOF PRICESPRICE EN THE

208 IT IS OBVIOUSOBVIOU ACCORDINGTO THIEL THAT FOR

THE NEXT 10 YEARSYEAR BARRING SOME DRASTIC DEVELOPMENTTHE WESTERN WORLD WILL BE

UNABLE TO PUT ANY SIGNIFICANT PRESSURE ON OPEC THROUGHCURTAILED DEMAND FOR

OIL OR EXPANDEDSUPPLY WO OIL OCTOBER 1979 130

ONLY THE COST OF ALTERNATE SOURCESSOURCE APPEARSAPPEAR TO LIMIT THE TOP SIDE RISK OF OPEC

PRICE INCREASESINCREASE DATA RESOURCESRESOURCE INC DRI DID NOVEMBER 24 1979 FORECAST

OF WORLD OIL SUPPLY AND DEMAND FOR 1980 THAT SHOWED 515 MILLION BID AS THE

BALANCINGPOINT BETWEEN SUPPLYAND DEMAND THEIR FORECAST INDICATED THAT

MILLION BID CUTBACK IN OPEC CRUDE MH AN EXPECTEDLEVEL OF 294 MILLION BD

WOULD RESULT IN 50 PERCENT INCREASE IN THE PRICE OF INCREMENTAL QUANTITIESQUANTITIE
OF IMPORTEDOIL IN L980THEIR FORECAST SHOWSSHOW IRAN PRODUCING36 MILLION BID
AND SAUDI ARABIA 87 MILLION BID IN 1980

DRISDRI FORECAST APPEARSAPPEAR TO CONFIRM THAT SHORT OF GOING WITHOUT THERE IS NO

ALTERNATIVE TO DAMPENTHE PRICE IMPACTSIMPACT OF SMALL CHANGESCHANGE IN SUPPLY IN

TERMSTERM OF ECONOMIC JARGON BOTH SUPPLYAND DEMAND REMAIN EXTREMELYINELASTIC IN

THE NEAR TERM ANDSHORT OF DRASTIC ACTIONSPROBABLYWILL REMAIN SO THROUGH
THE END OF THISTHI CENTURY

OPEC OIL MINISTERSMINISTER GATHERED IN CARACASCARACA VENEZUELA DECEMBER 17 1979 TO

ADJUST OIL PRICESPRICE ARAB LIGHT WAS BOOSTED FROM 1800 TO 24O033 PERCENT
IN LATE JANUARY THE SAUDISSAUDI RAISED THE PRICE TO 2600 AND FOUR OTHER ARAB

NATIONSNATION FOLLOWED

OVER YEAREND 1978 TABLE FL4 SHOWSSHOW THAT AT 2600 ARAB LIGHT WAS UP 105

PERCENTAND THE SAUDISSAUDI WERE CALLED THE PRICE MODERATESMODERATE IN THE WORLD PRESSPRES

THE AFRICAN MEMBERSMEMBER ALGERIA NIGERIA AND LIBYATHE PRICEHAWKSHAWK OF OPECHAVE

INCREASED THEIR PRICESPRICE BETWEEN 134 AND 150 PERCENT SINCE YEAREND 1978 THE



TABLE F14

PRICE

UH UH UH PERCENT

31 1978 AUG 1979 JAN UH

SAUDI ARABIA ARABIAN LIGHT 340 1270 1800 2600 105

IRAQ BASRAH LIGHT 34 1266 1996 3015 138

KUWAIT BURGAN 31 1222 1949 2750 125

QATER DUKHAN 400 1319 2142 2940 122

UAE MURBAN 390 1326 2156 2960 123

VENEZUELA CENTROLAGO 365 1290 1925 2875 122

IRAN IRANIAN LIGHT 340 1281 2200 3000 135

INDONESIA MINASMINA 350 1355 2112 3075 127

MEXICO ISTHMUSISTHMU 340 1310 2260 3200 144

ALGERIA SAHARIAN 490 1410 2350 3300 134

NIGERIA BONNYLIGHT 370 1410 2347 3448 145

LIBYA ZUETINA 4O5 1390 2350 3472 150

NOT MEMBER OF OPEC

SOURCE OGJ ACTION BY OPEC FURTHER DISARRAYSDISARRAY CRUDE PRICESPRICE DEC 24 1979 22

OPEC MEMBERSMEMBER SETTLING ON CRUDE PRICESPRICE JAN 1980 39
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AVERAGE PRICE OF IMPORTEDOIL HAS INCREASED FORM 1333 IN DECEMBER 1978 TO

3086 IN JANUARY 1980A RISE OF 132 PERCENT

THE WORLD OIL MARKET SHOWSSHOW NO SIGN OF ENTERING THE 1980S1980 ON STABLE BASISBASI

THE UNDERLYINGSUPPLYDEMANDBALANCE FORECASTED FOR THE L980SL980 DOESDOE NOT SUG

GEST STABLE BASISBASI FOR PREDICTING PRICE MOVEMENTSMOVEMENT

SINCE UNITED STATESSTATE OIL PRICE REGULATIONSREGULATION EXPIRE IN LATE 1981 DEVELOPMENTOF

ALASKAN OCS RESOURCESRESOURCE IS HINGED TO WORLD OIL PRICESPRICE IN SPITE OF THE DIFFI

CULTY OF PREDICTING WORLD OIL PRICESPRICE POLICY MAKERSMAKER REQUIRE PRICE FORECASTSFORECAST

AND ECONOMISTSECONOMIST OBLIGE TABLE 15 SHOWSSHOW TWO LATE 1979 PRICE FORECASTSFORECAST AND

CONTRASTING1978 FORECAST BY AD LITTLE INC WHEN AD LITTLE INC MADE

ITS FORECAST ARAB LIGHT WAS OFFICIALLY PRICED AT 1270 FOB RAS TANURA NOW

IT IS 2600 AND ALREADY EXCEEDSEXCEED NOT ONLY THE AD LITTLE FORECAST BUT ALSO

THE TWO LOW GOVERNMENT FORECASTSFORECAST FOR 1990 SHOWN ON TABLE 15 THE ONLY

FORECASTSFORECAST ON TABLE 15 THAT LOOK PLAUSIBLE JUST TWO MONTHSMONTH AFTER THEY WERE

MADE ARE THE HIGH FORECASTSFORECAST BOTH THE CECSCEC AND ETASETA UPPER LIMIT FORECAST

FOR 1985 CALL FOR OIL IN THE 3400 RANGE IN 1979 DOLLARSDOLLAR IF INFLATION

AVERAGESAVERAGE 85 PERCENT FOR THE NEXT FIVE YEARSYEAR THEN IN 1985 DOLLARSDOLLAR WE CAN

EXPECTTO BE PAYING 5000 PER BARREL

THERE ARE THREE GENERALIZABLE ASSUMPTIONSASSUMPTION THAT CAN BE DRAWN FROM THESE WORLD

OIL PRICE FORECASTSFORECAST AND SOME PEOPLEWOULD ARGUE WITH THE FIRST

NUMBER FORECASTERSFORECASTER HAVE STOPPEDARGUING THAT OPEC WILL
FALL APART AND PRICESPRICE WILL DROP BACK INTO RELA

TIONSHIP WITH COSTSCOST

NUMBER THE REAL PRICE OF OIL WILL INCREASE THROUGHOUTTHE

REMAINDER OF THISTHI CENTURY THAT IS OIL PRICESPRICE WILL
RISE FASTER THAN GENERALINFLATION
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OIL

PRICE

FORECASTSFORECASTFOR

ARAB

1979

DOLLARSDOLLAR

JANUARY
1979

ANNUAL
REAL

OFFICIAL
PRICE

RATE
OF

GROWTH

AT

OF

UH

ARAB
LI

UH

UH

UH

UH

UH

LITTLE
INC

APRIL
1978

2600

2440

2980

24

MEDIAN
CAL

ENERGY
COMM

NOV

1979

LOW

2600

20

2100

220

2400

14

MOST

LIKELY

2600

20

2750

3180

3770

36

HIGH

2600

20

3380

4260

5630

56

NERGY

INFORMATION
NOV

1979

AGENCY
LOW

2600

1840

2275

2810

28

HIGH

2600

3460

4500

5625

74

CALIFORNIA
ENERGY

COMMISSION
PRICE
AND

SUPPLY

PROJECTIONSPROJECTION

19802000
NOVEMBER
1979



NUMBER THE RELATIONSHIPOF THE PRICE OF OIL TO THE COST OF

FINDING AND DEVELOPINGOIL IS THE ESSENTIAL ELEMENT
IN THE ECONOMICSECONOMIC OF OCS DEVELOPMENTAND OIL COSTSCOST

WILL PROBABLYRISE FASTER THAN GENERAL INFLATION
ALSO

THE WORLD OIL MARKET IS DOMINATED BY OPEC AND LIKELY WILL REMAIN SO THROUGHOUT
THE REMAINDER OF THISTHI CENTURY TO PREDICT AN OVERALL REDUCTION IN THE PRICE
OF CRUDE OIL THE POWER OF OPEC TO SET PRICESPRICE WILL HAVE TO BE BROKEN THISTHI

CAN OCCUR ONLY IF LARGEOIL DEPOSITSDEPOSIT ARE DISCOVERED IN NONOPEC AREASAREA AND

THOSE NATIONSNATION SELL THE OIL AT PRICE RELATED TO COST RATHER THAN OPECSOPEC PRICE

LEVEL THISTHI POSSIBILITY IS NOT VERY LIKELY NORTH SEA OIL FOR EXAMPLE IS

GENERALLYINDEXED TO THE WORLD PRICESPRICE DICTATED BY OPEC THE PHYSICAL PROBLEMSPROBLEM

INVOLVED IN FINDING GIANT OIL RESERVE SOMEWHERE IN THE WORLD AND BRINGING IT

INTO PRODUCTIONAT SUFFICIENT SPEEDTO REPLACEOPECSOPEC DOMINANCE BEFORE THE END

OF THE CENTURYARE STAGGERING

THE BASIC QUESTION THEREFORE IS HOW MUCH WILL THE INFLATION IN OIL PRICESPRICE
EXCEED THE GENERAL INFLATION RATE PREVALENT MYTH FOR SEVERAL YEARSYEAR HAS

BEEN THAT REAL OIL PRICESPRICE WILL INCREASE BETWEEN 23 PERCENT ANNUALLY
DR WALTER HOADLEY CHIEF ECONOMIST OF BANK OF AMERICA PREDICTED IN THE

DECEMBER 10 1979 OGJ THAT WORLD CRUDE PRICE WILL INCREASE AT ABOUT 23YEAR

PLUSPLU THE WORLD INFLATION RATE THROUGHOUTTHE 1980S1980 P46 WHILE

REAL OIL PRICESPRICE DECLINED FOR THREE YEARSYEAR 19751978 ECONOMISTSECONOMIST PREDICTED 23

PERCENTYEAR INFLATION IN 1978 AND SINCE THEN AVERAGE OPEC CRUDE POSTINGSPOSTING
MOVED UP MORE THAN 100 PERCENT IT APPEARSAPPEAR THAT WESTERN DEPENDENCEON MIDDLE

EASTERN OIL WILL CONTINUE TO ALLOW UNPREDICTABLEPRICE INCREASESINCREASE WELL ABOVE

23 PERCENTREAL PRICE INFLATION REAL PRICESPRICE WILL CONTINUE TO RISE UNTIL

CONSUMERSCONSUMER ARE WILLING TO DO WITHOUT OR DEVELOPSUBSTITUTESSUBSTITUTE ACCORDINGTO JOHN

SWEARINGER CHAIRMAN OF STANDARD OIL OF INDIANA

WHILE OIL PRICESPRICE WILL INCREASE FASTER THAN GENERALUS INFLATION THAT DOESDOE

NOT NECESSARILY IMPLY THAT THE ECONOMICSECONOMIC OF FINDING AND DEVELOPINGEXPENSIVE
OCS OIL RESOURCESRESOURCE WILL IMPROVE THE CHANGEIN THE PRICE OF OIL RELATIVE TO

THE CHANGEIN THE COST OF DEVELOPINGOIL IS THE IMPORTANTDETERMINANT OF THE

ECONOMICSECONOMIC OF FINDING AND DEVELOPING OIL 1SH OIL PRICESPRICE MAY NOT

JONDROW AND DAVID CHATE AN EVALUATION OF THE GNP DEFLATORAS
BASISBASI FOR ADJUSTING THE ALLOWABLE PRICE OF CRUDE OIL CENTER FOR NAVAL
ANALYSISANALYSI JANUARY 1977



INFLATE FASTER THAN THE COST OF THOSE ITEMSITEM AND THOSE ACTIVITIESACTIVITIE REQUIRED

TO FIND DEVELOPAND PRODUCENEW RESERVESRESERVE IN THE ENVIRONMENTALLYINHOSPITABLE

AREASAREA OF THE WORLD SUCH AS ALASKA SINCE 1974 THE COST OF PETROLEUMDEVELOP

MENT HAS RISEN ABOUT PERCENTFASTER THAN GENERALUS INFLATION WHATEVER

HAPPENSHAPPEN IN THE FUTURE THE RATIO OF OIL PRICESPRICE TO OIL COSTSCOST IS THE CRITICAL

ELEMENT IN THE ECONOMICSECONOMIC OF OCS DEVELOPMENT

EQUIVALENTAMORTIZED COST EAC CALCULATIONSCALCULATION BASED ON 15 PERCENTDISCOUNT

RATE SHOW THAT DEVELOPMENTCOSTSCOST FOR POTENTIALLARGE OIL FIELDSFIELD IN THE NORTON

BASIN ARE LESSLES THAN THE OIL PRICESPRICE ASSUMED IN THE ANALYSISANALYSI THE ANALYSISANALYSI

ASSUMED WELLHEAD CRUDE PRICE OF 1800 THE EAC OF SPECIFIC DEVELOPMENT

OPTIONSOPTION SHOWN ON TABLE FALL IN THE MID1600 RANGE FOR MULTIPLEPLATFORM

DEVELOPMENTSCENARIOSSCENARIO FOR DISCOVERIESDISCOVERIE OF 500 AND 750 MILLION BARRELSBARREL

OF RECOVERABLE RESERVESRESERVE FIELDSFIELD OF 250 MILLION BARRELSBARREL SHOW EAC RANGINGFROM

1660 TO 1750 PER BARREL DEPENDING ON LENGTH OF OFFSHORE PIPELINE
SMALLER FIELDSFIELD 180200 MILLION BARRELSBARREL EVEN WITH SHORT PIPELINESPIPELINE SHOW

EAC IN EXCESSEXCES OF 1800 THUSTHU WITH DISCOUNT RATE OF 15 PERCENT THESE

SMALLER FIELDSFIELD ARE UNECONOMIC IF WELLHEAD PRICESPRICE ARE NO HIGHER THAN 1800
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1111

THE MARKETABILITYOF NORTON BASIN NATURAL GAS IS AN EXCEEDINGLY COMPLEX

PROBLEMTHAT CAN BE BEST UNDERSTOOD IN CONTEXT WITH THE US NATURAL GAS

SITUATION AND THE US WEST COAST SUPPLYDEMANDBALANCE PARTICULARLY IN THE

STATE OF CALIFORNIA NORTON BASIN GAS HAS ROLE WITHIN THE NONCONVENTIONAL

OR SUPPLEMENTALGAS SUPPLIESSUPPLIE SUCH AS ALASKA PIPELINE GAS TO MEET FUTURE

ENERGY NEEDSNEED THE PROBLEMIS FURTHER COMPLICATEDBY EVOLVINGNATIONAL ENERGY

POLICY PARTICULARLY AS IT PERTAINSPERTAIN TO GAS PRICING LNG IMPORTSIMPORT AND LNG

FACILITY SITING AND SAFETY THE FIRST PART OF THISTHI SECTION AIMSAIM TO IDENTIFY

THE KEY US AND CALIFORNIA GAS SUPPLYDEMANDPROBLEMSPROBLEMAND THE PROJECTEDROLE

OF ALASKAN SUPPLEMENTALGAS INCLUDING NORTON SOUND IN THE SUPPLYDEMAND

PICTURE

THE SECOND PART OF THISTHI SECTION FOCUSESFOCUSE ON LNG FROM ALASKA AND THE MOST

LIKELY MODE FOR DELIVERYOF NORTON SOUND GAS TO MARKET THISTHI DISCUSSION IS

PLACED IN THE CONTEXT OF BOTH NATIONAL LNG PROJECTSPROJECT EXISTING AND PLANNED

TRANSPORTATIONOPTIONSOPTION FOR NORTON SOUND GAS ARE THEN REVIEWED TO COMPLETE

THE DISCUSSION THE POSSIBLECOSTSCOST OF ALASKAN LNG ARE COMPAREDWITH ESTIMATESESTIMATE

FOR OTHER SUPPLEMENTALGAS SOURCESSOURCE

1112 NATURAL GAS 1SU

THE COMMON PERCEPTION IS THAT THE UNITED STATESSTATE ALTHOUGHCURRENTLYEXPERIENC

ING MOMENTARYSURPLUSSURPLU IS RUNNING OUT OF NATURAL GAS THE REAL SITUATION IS

SECTION IS BASED MOSTLYON THE FOLLOWINGREFERENCESREFERENCE

MIERICAN GAS ASSOCIATION FORECAST OF THE ECONOMIC DEMAND FOR GAS ENERGYIN

THE US THROUGH1990 FEBRUARY 1979

THE FUTURE FOR GAS ENERGY IN THE UNITED STATESSTATE 1979

COMPARISONOF CONVENTIONAL NATURAL GAS SUPPLY FORECASTSFORECAST
SEPTEMBER1979

NEW TECHNOLOGIESTECHNOLOGIE FOR GAS ENERGYSUPPLY AND EFFICIENT USE
APRIL 1979

THE GLOOM BEHIND THE NATURALGASNATURALGA BUBBLE APRIL 23 1979
63 AND FOLLOWING
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THAT THE NATION MAY BE RUNNINGOUT OF CHEAPSOCALLED CONVENTIONAL NATURAL

GAS BUT VAST QUANTITIESQUANTITIE OF MORE COSTLY SOCALLED SUPPLEMENTAL GAS ARE

POTENTIALLYAVAILABLE THE CONVENTIONAL SUPPLIESSUPPLIE REFER TO GAS RELATIVELY

EASY TO PRODUCEFROM OIL FIELDSFIELD OR NONASSOCIATED GAS FIELDSFIELD IN THE LOWER

48 SUPPLEMENTAL GAS SOURCESSOURCE CONSIDERED TO BE THE MAJOR ALTERNATESALTERNATE IN

CL UDE

SYNTHETIC METHANE FROM COAL SNG

LIQUEFIED NATURAL GAS FROM ALASKA OR FOREIGN SOURCESSOURCE LNG AND

PIPELINE GAS FROM ALASKA

CANADIAN AND MEXICAN IMPORTSIMPORT ESSENTIALLY COMPLETETWENTIETH CENTURYUS GAS

SUPPLY ALTERNATIVESALTERNATIVE

THE MARKETABILITY OF THESE HIGHCOST SUPPLEMENTAL SOURCESSOURCE DEPENDSDEPEND FIRST

ON THE GAP BETWEEN EXPECTED GAS DEMAND AND CONVENTIONAL LESSCOSTLY SUP

PLIESPLIE AND SECOND ON THE COST COMPETITIVENESSCOMPETITIVENESOF SUPPLEMENTALGAS COMPARED

TO ALTERNATE FUELSFUEL NOTABLY COAL BURNED AS COAL NO AND NO FUEL OILSOIL

AND CANADIAN AND MEXICAN GAS IMPORTSIMPORT

11121

THE AMERICAN GAS ASSOCIATION IN LATE 1979 SURVEYEDFORECASTSFORECAST BY MAJOR US

NATURAL GAS PRODUCERSPRODUCER GAS TRANSMISSION COMPANIESCOMPANIE AND GOVERNMENTAGENCIESAGENCIE

OF CONVENTIONAL NATURAL GAS RESERVE ADDITIONSADDITION AND PRODUCTION TABLE F16

SHOWSSHOW THE GROUPSGROUP ESTIMATE OF LOWER 48 RESERVE ADDITIONSADDITION THROUGH1990

THE RANGE OF AVERAGE ANNUAL RESERVE ADDITIONSADDITION IN THE LOWER 48 OVER 19801990

IS BETWEEN 70 AND 152 TCFYEAR WITH THE AVERAGE ESTIMATE OF 122 ICEYEAR
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F16

LOWER

48

FORECAST

RESERVE

ADDITIONSADDITION

TC

FYEAR

AVERAGE

ANNUAL

98

98

OIL

AND

GAS

COS

AMOCO

141

144

ARCO

125

122

EXXON

109

110

GULF

183

188

MOBIL

120

120

SHELL

120

120

MEDIUM

SIZE

PRODUCER

GAS

TRANSMISSION
CO

LICHIGANWISCONSIN

107

104

GAS

TRANSTRAN

79

70

EASTERN

92

87

145

146

IPELINE

41 25 08 70 20 20 08 86 96 40 83 25

148 113 11 A00 L20 L10 96 46 L50 80 119

40 25 10 95 20 20 05 72 87 50 78 51

GOVERNMENT

AGENCIESAGENCIE

DOEEIA

SERIESSERIE
MEDMED

GAO AGA

TERA

81 L3

82 135 987

OURCE

AMERICAN

GAS

ASSOCIATION

OF

CONVENTIONAL

NATURAL

GAS
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FORECASTSFORECAST

SEPTEMBER

1979

TABLEEXTRAPOLATED
BASED
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DATA

THROUGH
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NINE OF THE FOURTEEN ESTIMATESESTIMATE ON TABLE F16 FALL BETWEEN 10 AND 15 TCFYEAR

TABLE F17 SHOWSSHOW THE GROUPSGROUP ESTIMATE OF LOWER 48 GAS PRODUCTIONTHROUGH1990

THE AVERAGE OF THE ESTIMATESESTIMATE SHOWSSHOW THAT PRODUCTIONDROPSDROP FROM 185 TCFYEAR IN

1980 TO 151 ICEYEAR IN 1990 THESE FORECASTSFORECAST COMPARE TO 191 TCF IN

1978 THESE FORECASTSFORECAST ALSO ARE COINCIDENT WITH RESULTSRESULT REPORTEDBY PROFESSOR

JAMESJAME SWEENEY OF STANFORD WHO EXAMINED ELEVEN LEADING GAS SUPPLY MODELSMODEL ON

STANDARDIZED INPUT BASISBASI SWEENEYDISCOVERED THAT GENERALLY STEADY

DECLINE IN THE PRODUCTIONOF CONVENTIONAL LOWER 48 NATURAL GAS WAS

RELATIVELY COMMON AMONG THE GAS SUPPLY MODELSMODEL AGA COMPARISONOF CONVEN

TIONAL NATURAL GAS SUPPLY FORECASTSFORECAST SEPTEMBER 1979 2S

PROVED RESERVESRESERVE IN 1978 WERE 2003 TCF THE RATIO OF PROVEDRESERVESRESERVE TO 1978

ANNUAL PRODUCTIONWAS 105 YEARSYEAR TABLE E18 SHOWSSHOW FOUR AUTHORITATIVE ESTI

MATESMATE OF REMAINING RECOVERABLE CONVENTIONAL GAS RESOURCESRESOURCE IN THE US INCLUD

ING ALASKA THESE SHOW RANGE OF 563 TO 1283 TCF AS OF DECEMBER 31 1978

IF CONVENTIONAL RESERVE ADDITIONSADDITION AVERAGE 122 ICEYEAR AS SHOWN ON TABLE

F16 BY 1990 1342 TCF ADDITIONAL RESERVESRESERVE WILL HAVE BEEN DISCOVERED

CUMULATIVE PRODUCTIONTHROUGH YEAREND 1990 ESTIMATED FROM TABLE F17

SUBTRACTED FROM CUMULATIVE DISCOVERIESDISCOVERIE GIVESGIVE AN IDEA THAT REMAINING PROVED

US RESERVESRESERVE WILL APPROXIMATE150 ICE AT YEAREND 19901 AT THAT TIME THE

ESTIMATED RATIO OF PROVEDRESERVESRESERVE TO 1990 PRODUCTIONESTIMATED AT 151 TCF ON

TABLE F17 WILL BE 99 YEARSDOWN FROM 105 YEARSYEAR FOR 1978 PRODUCTIONOF 191

TCF

THERE IS LITTLE QUESTION BUT THAT CONVENTIONAL US NATURAL GAS SUPPLIESSUPPLIE ARE

INDEED RUNNING OUT BY THE YEAR 2000 THE AGA FORECASTSFORECAST CONVENTIONAL GAS

PRODUCTIONTO FALL BETWEEN 1214 TCEYEAR

200 TCF 11122 ICE 1662 166 1512
14965 TCF

1978
YEAREND ESTIMATED

PROVED RESERVE

RESERVESRESERVE ADDITIONSADDITION PRODUCTION ESTIMATED 1990 PROVED

RESERVESRESERVE
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FOR

THE 1978 GAS DEMAND WAS 204 TCF FIGURE F2 SHOWSSHOW THE AGA ESTIMATED POTEN

TIAL AND ECONOMIC DEMAND FORECAST TO 1990 ECONOMIC DEMAND REFERSREFER TO THE

DEMAND FOR GAS ENERGY BASED ON PRICE AND TECHNOLOGYALONENOT CONSTRAINED BY

GOVERNMENTREGULATION MISPERCEPTIONSMISPERCEPTIONOF SHORT SUPPLY AND OTHER RESTRAINTSRESTRAINT

AGA THE FUTURE FOR GAS ENERGY IN THE UNITED STATESSTATE 1979 22

THEIR ECONOMIC DEMAND IS ESTIMATED TO RANGE BETWEEN THE 252 TCF SHOWN ON

FIGURE F2 AND 277 TCFYEAR BY 1990

THE DIFFERENCE26 TCFYEARREFLECTSTCFYEARREFLECT THE CHANGEIN DEMAND IN THE INDUSTRIAL

USE CATEGORY IF PRICESPRICE ARE ALLOWED TO RISE SUFFICIENTLY TO JUSTIFY SIGNIFI

CANT DEVELOPMENTOF SUPPLEMENTALNATURAL GAS SUPPLIESSUPPLIE AGA CALLSCALL THISTHI THEIR

HIGH SUPPLYSCENARIO

TABLE FL9 SHOWSSHOW THE AGASAGA TWO ECONOMIC DEMAND CASESCASE THAT REFLECT HIGHER OR

LOWER PRICESPRICE AND CONSEQUENTLYLOWER OR HIGHER DEMANDSDEMAND ONLY INDUSTRIAL USERSUSER

SHOW PRICE SENSITIVITY WITHIN THE PRICE RANGESRANGE ASSUMED IN AGASAGA ANALYSISANALYSI

THE AGASAGA POTENTIAL DEMAND FORECAST AS SHOWN ON FIGURE F2 IS THEIR UPPER

LIMIT CASE IF ENVIRONMENTAL AND OTHER RESTRICTIONSRESTRICTION CONTINUE TO IMPEDE COAL

USE AND IF FEDERAL POLICY DISCOURAGESDISCOURAGE OIL IMPORTSIMPORT POTENTIAL DEMAND COULD

EXCEED 30 TCFYEAR BY 1990 AGA THE FUTURE FOR GAS 22

THE AGASAGA ECONOMIC DEMAND FORECAST IMPLIESIMPLIE NATURAL GAS DEMAND GROWTHRATE OF

23 PERCENTTO 252 TCFYEAR AND 32 PERCENTTO 277 TCFYEAR BY 1990 THISTHI

GROWTHIN DEMAND IS ASSOCIATED WITH REAL GNP GROWTHRATE OF 32 PERCENT

THISTHI IS ABOUT THE SAME GNP GROWTHRATE ASSOCIATED WITH OIL USE GROWTHIN

SECTION 112

11 SUPPLYDEMAND

TABLE 0H COMBINESCOMBINE THE AGA CONVENTIONAL SUPPLY AND DEMAND FORECASTSFORECAST TO

IDENTIFY THE SUPPLYGAP THAT MUST BE MET BY SUPPLEMENTALGAS PLUSPLU IMPORTSIMPORT FROM
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TABLE RESULTSRESULT OF ECONOMIC GAS DEMAND FORECASTSFORECAST

TC

LOW SUPPLY

ACTUAL AVERAGE ANNUAL GROWTN

UH UH UH RATE 19
RESIDENTIAL 48 52 55 58 14

COMMERCIAL 27 29 31 32 13

INDUSTRIAL 68 103 118 135 54

POWER PLANT 33 30 26 22 30

1H 30 05

TOTAL 204 243 260 277

HIGH SUPPLY

ACTUAL AVERAGE ANNUAL GROWTH

1985 RATE

RESIDENTIAL 48 52 55 58 14

COMMERCIAL 27 29 32 13

INDUSTRIAL 68 106 109 37

POWER PLANT 33 30 26 22 30

1H UH 08

TOTAL 204 239 249 252 16

OTHER CATEGORY INCLUDESINCLUDE LEASE AND PLANT FUEL
NET CHANGE IN UNDERGROUND STORAGE NCH FUEL

AND GAS UNACCOUNTED FOR SEE APPENDIX FOR FURTHER

DETAILSDETAIL

SOURCE AMERICAN GAS ASSOCIATION FORECAST OF THE ECONOMIC

DEMAND FOR GAS ENERGY IN THE THROUGH EH FEBRUARY
1979 12
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MEXICO AND CANADA THE LOW GAS DEMAND SHOWN ON TABLE F20 IS TAKEN FROM

CONFIDENTIAL OIL COMPANY FORECAST THEIR FORECAST REFLECTSREFLECT PESSIMISTIC VIEW

OF SUPPLEMENTALGAS ALTERNATIVESALTERNATIVE IN THE NEXT DECADE IT IS THEREFORE

SUPPLYLIMITED DEMAND FORECAST

THE SUPPLY GAP RANGESRANGE BETWEEN 76 AND 153 TCFYEAR BY 1990 THE MODERATE

CASE GAP IS 92 TCFYEAR THE MODERATE CASE SUPPLY GAP IS THE DIFFERENCE

BETWEEN THE LOWER LIMIT ECONOMIC DEMAND FORECAST AND THE AVERAGE OF CONVEN

TIONAL SUPPLYFORECASTSFORECAST

THE LAST LINE OF TABLE F20 SHOWSSHOW AGASAGA ESTIMATE OF POTENTIAL SUPPLEMENTALGAS

SOURCESSOURCE IN EACH OF THE THREE TIME PERIODSPERIOD SHOWN THROUGH1990 THE AGA SUPPLE

MENTAL GAS ESTIMATE IS LESSLES THAN THE MODERATE CASE GAP AND MUCH LESSLES THAN THE

WORST CASE GAP IN 1980 THE SUPPLEMENTALGAS ESTIMATE IS LESSLES THAN EVEN THE

SMALLEST ESTIMATE OF THE SUPPLYGAP THISTHI FORECAST INDICATESINDICATE THAT 1980 WILL

BE THE YEAR THAT THE MOMENTARY US GAS SURPLUSSURPLU DISAPPEARSDISAPPEAR

TABLE F2L SHOWSSHOW THE COMPONENTPARTSPART OF THE POTENTIALSUPPLEMENTALGAS SOURCESSOURCE

AND SHOWSSHOW HOW ALL THESE FIT TOGETHER TO COMPRISE THE AGA US GAS SUPPLY

FORECAST TO 2000 IN 1978 SUPPLEMENTALSSUPPLEMENTALAMOUNTED TO 13 TCF INCLUDING 09

TCF IMPORTEDCANADIAN GAS WHICH IS REALLY CONVENTIONAL GAS SOURCE BY

1990 THISTHI FORECAST CALLSCALL FOR THE US TO INCREASE THE USE OF SUPPLEMENTALGAS

SOURCESSOURCE TO 86 TCF THISTHI IS AN INCREASE FROM PERCENTOF TOTAL GAS TO 34

PERCENT THISTHI IMPLIESIMPLIE IMPORTSIMPORT OF ALASKAN AND FOREIGN GAS AS LNG AND ALASKAN

GAS BY PIPELINE OF 36 TCFYEAR OR 986 BCFDAY THE LNG PORTIONOF THISTHI IS

548 BCFDAY

THISTHI APPEARSAPPEAR TO BE VERY OPTIMSTIC SUPPLEMENTALGAS DEVELOPMENTFORECAST

FOR INSTANCE RECENT ARTICLE MEXICO AIMSAIM FOR MILLION BID BY 1985

JUNE 25 1979 ESTIMATED 1985 MEXICAN GAS EXPORTSEXPORT AT 06 TCF CANADIAN

EXPORTSEXPORT MUST INCREASE TO 15 TCF ANNUALLY FROM THEIR 1978 09 TCF LEVEL FOR

TOTAL 1985 IMPORTSIMPORT TO EQUAL21 ICE AS ESTIMATED BY AGA THERE IS CURRENT

RECOGNIZEDGAS SURPLUSSURPLU IN CANADA AND CONSORTIUM OF COMPANIESCOMPANIE HAVE FILED TO

THE CANADIAN NATIONAL ENERGYBOARD TO RECEIVE 55 TCF OVER PERIOD OF 12
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0U

SUPPLY GAP BETWEEN FORECAST US DEMAND

CONVENTIONAL SUPPLIESSUPPLIE

IC FYEAR

1980 1985 1990 2000

POTENTIAL GAS 1H 287 303

ECONOMIC GAS 2SUPP LIMIT 243 260 277

LOWER LIMIT 239 249 252

LOW GAS 3H 225 226

SUPPLY 4SU

HIGH 190 180 170 140

LOW 180 160 150 120

5S

BEST CASE 32 45 76

MODERATE CASE 54 79 92

WORST CASE 81 127 153

SUPPLEMENTAL GAS 6UH 58 86 172

SOURCESSOURCE AGA FORECAST OF THE ECONOMIC DEMAND FOR GAS ENERGY
IN THE US THROUGH1990 FEBRUARY1979

AGA COMPARISONOF CONVENTIONAL NATURAL GAS SUPLY
FORECASTSFORECAST SEPTEMBER1979

AGA THE FUTURE FOR GAS ENERGYIN THE UNITED STATESSTATE
1979

OIL COMPANYCONFIDENTIAL WORLD ENERGYOUTLOOK
19791990 JULY 1979
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TO TABLE 0U

POTENTIALDEMAND FORECAST IS THE UPPER LIMIT AGA CASE IF ENVIRONMENTAL
RESTRICTIONSRESTRICTION CONTINUE TO IMPEDE COAL USE AND IF FEDERAL POLICY DISCOURAGESDISCOURAGE
OIL IMPORTSIMPORT

AND LOWER LIMIT DEMAND CASESCASE REFLECT THE IMPACT OF LOWER OR HIGHER
PRICE ASSUMPTIONSASSUMPTION ON INDUSTRIAL GAS USE OTHER USERSUSER ARE NOT PRICE SENSITIVE
WITHIN THE PRICE RANGESRANGE ASSUMED

LOW GAS FORECAST IS CONFIDENTIAL OIL COMPANY FORECAST THEY DO NOT
CONSIDER IT LOW CASE

GAS SUPPLIESSUPPLIE FROM THE LOWER 48 ARE DECLINING

SUPPLY GAP REPRESENTSREPRESENT RANGE OF DEMAND ESTIMATESESTIMATE TO BE MET FROM SUPPLE
MENTAL GAS SUPPLIESSUPPLIE

GAS SOURCESSOURCE ARE EXPECTED TO BE MOSTLY LNG AND ALASKAN PIPE
LINE GAS INTO THE 0S BY THE END OF THE CENTURYNEW TECHNOLOGIESTECHNOLOGIE IN
CLUDING DEVONIAN SHALE GEOPRESSUREDGAS AND BIORNASSBIORNAS WILL MAKE GROWING
CONTRIBUTION
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POTENTIAL

SUPPLEMENTALGAS

SOURCESSOURCE

POTENTIAL SUPPLEMENTALSSUPPLEMENTAL
NEW

TECHNOLOGIESTECHNOLOGIE
HIGHBTU
COAL
GAS
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MEXICO
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MEXICO
09 13
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NEPIL
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LOWE
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J9 16

P5

05 19

16

12 25 05 20

25

58

86

125

172

SUPPLEMENTALSSUPPLEMENTAL CONVENTIONAL

1819

1618

1517

1214

LOWER48

205215

218238

236256

2628

292312
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YEARSYEAR TO JUSTIFY CONSTRUCTION OF THE SOUTHERN PORTION OF THE ALCAN PIPELINE

CEC HFUEL PRICE AND SUPPLY PROJECTIONSPROJECTION 53 WHILE BOTH OF THESE

IMPORTSIMPORT MAY RISE TO EQUALTHE 1990 21 ICE LEVEL IT REMAINSREMAIN ONLY CONJECTURE
THAT LNG IMPORTSIMPORT MAY RISE TO EQUAL 20 TCF ANNUALLY BY 1990 OR THAT NEW

TECHNOLOGIESTECHNOLOGIE INCLUDING SUCH THINGSTHING AS PEAT GASIFICATION GAS FROM TIGHT SANDSSAND

OR BIOMASSBIOMAS OR MUNICIPAL WASTESWASTE COAL SEAM METHANE ETC WILL EQUAL ANOTHER

18 ICEYEAR BY 1990 THERE IS REASON TO BELIEVE THAT SOME SHARE OF THE

ESTIMATED SUPPLY GAP SHOWN ON TABLE 1H WILL REMAIN UNMATCHED BY SUPPLEMENTAL

GAS SUPPLIESSUPPLIE

1113

13

CALIFORNIASCALIFORNIA GAS SUPPLYHISTORICALLYHAS BEEN SUPPLIEDBY PIPELINE FROM THE

SOUTHWEST 65 PERCENT FROM CANADA 23 PERCENT AND FROM CALIFORNIA AND

FEDERAL OFFSHORE 12 PERCENT CALIFORNIA CONSUMED 15 ICE IN 1978 BEYOND
THE 1980S1980 CALIFORNIASCALIFORNIA HISTORICAL SUPPLIESSUPPLIE CANADA AND SOUTHWESTERN

US WILL BEGIN TO DECLINE THE NEW SOURCESROCKY MOUNTAIN GAS MEXICAN

GAS LNG AND SNG AND ALASKAN NORTH SLOPEPIPELINE GASMUST RISE TO MATCH

FORECASTSFORECAST DEMANDSDEMAND OR CONSUMERSCONSUMER WILL HAVE TO SWITCH TO ALTERNATE FUELSFUEL

TABLE F22 SHOWSSHOW THE CEC MIDRANGE GAS SUPPLY FORECAST FOR CALIFORNIA BY

2000 CALIFORNIA SOUTHWEST AND CANADA TRADITIONAL SUPPLIESSUPPLIE ARE EXPECTEDTO BE

LESSLES THAN 45 PERCENT OF THEIR ESTIMATED 1980 LEVELSLEVEL BY 2000 CALIFORNIA

WHICH IS CURRENTLYDEPENDENTON TWO MAJORAND DEPENDABLESUPPLIERSCANADA AND

THE SOUTHWESTERN USWILL BECOME DEPENDENTON VARIETY OF SUPPLEMENTAL
SOURCESSOURCE CONVENTIONAL GAS SUPPLIESSUPPLIE WILL BE LESSLES THAN 50 PERCENT BY 2000

SECTION IS BASED ON CALIFORNIA ENERGY COMMISSION DOCUMENTSDOCUMENT MOSTLY

CEC FUEL PRICE AND SUPPLY PROJECTIONSPROJECTION 19802000 NOVEMBER 1979

CEC NATURAL GAS SUPPLY AND DEMAND FOR CALIFORNIA 19781995 MARCH 1978

GAS MEXICO AIMSAIM FOR MILLION BD BY 1985 JUNE 25 1979
5253
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CALIFORNIA
NATURAL GAS SUPPLY BY SOURCE

MIDSUPPLY CASE

MMCFD

UH UH

CALIFORNIA 411 322 285 285

SOUTHWEST 2670 2160 1855 1520

CANADA OLD 1110 1080 800
NEW 500

ROCKYMOUNTAIN 30 200 285 415

MEXICO 290 360 360

NORTH SLOPE 400

COOK INLET LNG 400 400

INDONESIA LNG 250 500 500

SNG

TOTAL 4221 4302 4485 4630

OF WHICH CONVENTIONAL 87 72 48

SOURCE CEC FUEL PRICE SUPPLY PROJECTIONSPROJECTION
19802000 NOVEMBER 1979 P49
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FIGURE F3 DISPLAYSDISPLAY THE CEC HIGH CASE FORECAST WHICH RISESRISE TO 3340 MMCFD BY

2000 THE HIGH SUPPLY CASE ASSUMESASSUME 1700 MMCFD OF LNG FROM VARIETY OF

SOURCESSOURCE INSTEAD OF 900 MMCFD FROM INDONESIA AND COOK INLET SHOWN ON TABLE F22

IN THE MIDSUPPLY CASE FIGURE F3 EMPHASIZESEMPHASIZE HOW MUCH LNG AND COAL GASIFI

CATION MAY FIGURE IN CALIFORNIASCALIFORNIA ENERGY FUTURE

SUPPLYAND DEMAND

DEMAND IS FORECAST BY PRIORITY P4 PRIORITIESPRIORITIE ARE CONSIDERED FIRM DEMAND

P5 GAS BURNED IN COMBINED CYCLE GAS TURBINESTURBINE TO MAKE ELECTRICITY IS CON

SIDERED LOWER PRIORITY AND IS SUPPLIEDONLY AFTER THE PLP4 DEMAND IS SATISSATI

FIED TABLE F23 SHOWSSHOW THE PLP4 DEMAND TOGETHERWITH THE CECSCEC LOW MID AND

HIGH SUPPLY CASESCASE THE LOW SUPPLYCASE IS PESSIMISTIC ABOUT SUPPLEMENTALGAS

PROJECTSPROJECT COMINGTO FRUITION IF SO NOT ALL OF THE PLP4 DEMAND WILL BE MET

IN THE MIDCASE PLP4 DEMAND IS COVERED AND DECREASING AMOUNTSAMOUNT OF GAS ARE

AVAILABLE TO COVER P5 ELECTRIC POWER GENERATION UNDER PIFUA REGULATIONSREGULATION

THE FUELSFUEL USE ACT POWER PLANTSPLANT ARE LIMITED TO THE QUANTITY OF GAS THEY CAN

USE BETWEEN NOW AND 1989 BECAUSE OF THE CURRENT SURPLUSSURPLU IN NATURAL GAS

EXCEPTIONSEXCEPTION CURRENTLYARE BEING GRANTEDBY THE FEDERAL GOVERNMENT WHETHER

THISTHI POLICY WILL CONTINUE IS UNCERTAIN BY 1990 POWER PLANTSPLANT ARE NOT SUPPOSED

TO BURN GAS

THE SUPPLY AND DEMAND BALANCE FOR THE US SHOWN PREVIOUSLY ON TABLE F20

INDICATED THE SURPLUSSURPLU IS ABOUT TO DISAPPEAR FOR THE NATION AS WHOLE THE

CEC ASSUMED THAT IN CALIFORNIA GAS WOULD CONTINUE TO BE AVAILABLE FOR P5

DEMAND AND WOULD BE BURNED IN CALIFORNIA POWER PLANTSPLANT UNTIL 1989 THEN THE

FEDERAL GOVERNMENTMAY TAKE THE GAS AND REALLOCATE IT FOR DISTRIBUTION AND

SALE OUTSIDE OF CALIFORNIA FUEL PRICE 75

IF LARGE SUPPLIESSUPPLIE OF SUPPLEMENTALLNG IMPORTSIMPORT MATERIALIZE IN CALIFORNIA THE

LNG MAY CAUSE LESSLES CONVENTIONAL US GAS TO MOVE TO CALIFORNIA FROM THE

SOUTHWEST THISTHI CONVENTIONAL GAS WILL BE REALLOCATED FOR PLP4 DEMAND IN

THE REST OF THE LOWER 48 IN VIEW OF DECLININGCONVENTIONAL GAS PRODUCTION

THERE IS ALMOST AN UNLIMITED REQUIREMENTFOR SUPPLEMENTALGAS LIESLIE

FROM NORTON BASINAT PRICESPRICE COMPETITIVE WITH OTHER ALTERNATIVESALTERNATIVE
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CALIFORNIA NATURAL

SUPPLY DEMAND
MMCFD

P1P4
DEMAND LOW MID HIGH LOW MID HIGH

1980 3673 4051 4221 4483 378 548 810
1985 3814 3702 4302 5037 112 488 1223

991 4071 3203 4485 5876 841 41 799
2000 4502 2130 4630 6340 2372 128 1838

AVAILABLETO SATISFY DEMAND FOR GENERATINGELECTRICITY

SOURCE CEC FUEL PRICE AND SUPPLYPROJECTIONSPROJECTION 2000 NOVEMBER
1979 P74
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13 OF NORTON BASIN GAS RESOURCESRESOURCE TO CALIFORNIA

TABLESTABLE F24 F25 AND F26 SHOW LIKELY PRODUCTION SCENARIOSSCENARIO FOR POTENTIAL
NORTON BASIN GAS RESOURCESRESOURCE THESE WERE ESTIMATED BY DAMESDAME MOORE TO COINCIDE

WITH USGSUSG LOW FIND MEDIUM FIND ARID HIGH FIND RESOURCE ESTIMATESESTIMATE FISHER ET

AL 1979 THESE PRODUCTIONSCENARIOSSCENARIO WERE DEVELOPEDFOR THE NORTON BASIN

PETROLEUM DEVELOPMENTSTUDY COMPLETED IN OCTOBER 1979 FOR

BLM

IN THE LOW CASE TABLE F24 PRODUCTIONSTARTSSTART IN 1990 AT 210 BCFYEAR AND

PEAKSPEAK AT 841 BCFYEAR 1993 IN THE MEDIUM FIND AND HIGH FIND CASESCASE TABLESTABLE
F25 AND F26 PRODUCTIONSTARTSSTART IN 1989 AT 210 OR 263 BCFYEAR AND PEAKSPEAK
BETWEEN 1992 AND 1993 AT 1682 OR 3364 BCFYEAR

IF THISTHI NORTON BASIN GAS IS CONVERTED TO LNG AND SHIPPED TO CALIFORNIA AS

INCREMENTAL SUPPLY ABOVE THE 3285 BCFYEAR OF INDONESIAN AND COOK INLET

FORECAST BY THE CEC FOR 19912000 MIDSUPPLY CASE THEN THE NORTON BASIN LNG

WOULD CAUSE LESSLES CONVENTIONAL US GAS TO MOVE TO CALIFORNIA FROM THE SOUTH

WEST THISTHI CONVENTIONAL GAS WOULD THEN BE AVAILABLE TO OFFSET THE US

SUPPLY GAP SHOWN ON TABLE 0H TO RANGE BETWEEN 76 AND 153 TCFYEAR BY
1990

WHILE THE AMOUNT OF LNG FROM NORTON SOUND THAT COULD BE EXPECTEDTO ARRIVE IN

CALIFORNIA IS NOT LARGE IN COMPARISONTO THE TOTAL US GAS SUPPLYDEFICIT

EXPECTEDWITHIN THE NEXT TEN YEARSYEAR IT IS LARGE IN COMPARISONWITH OTHER LNG

PROJECTSPROJECT UNDER DEVELOPMENTIN CONJUNCTION WITH THE POINT CONCEPTION LNG

TERMINAL NORTON Q1SSQ1S MEDIUM FIND DAILY PEAK PRODUCTIONRATE 4608 MMCFD

IS ABOUT EQUALTO THE PLANNEDPACIFIC ALASKA COOK INLET PROJECTCAPACITY OF

400 MMCFD

THE LOW FIND PEAK PRODUCTIONRATE 2304 MMCFD IS ABOUT EQUALTO THE FIRST

PHASE OF THE COOK INLET PLANT THE HIGH FIND CASE WOULD ALLOW AN LNG PLANT OF

NEARLY DOUBLE THE COOK INLET PLANT CAPACITY NEARLY6912 MMCFD
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TABLE NORTON BASIN

FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND

NONASSOCIATED

PRODUCTION IN BCF YEAR BY FIELD SIZE BCF
CALENDAR YEAR AFTER CENTRAL SOUND

YEAR LEASE SALE 1200 TOTALSTOTAL

1983

1984

1985

1986

1987

1988

1989

1990 21024 21024

1991 42048 42048

1992 10 63072 63072

1993 84096 84096

1994 12 84096

1995 13 84096 84096

1996 14 84096 84096

1997 15 84096 84096

1998 16 84096 84096

1999 17 84096 84096

2000 18 84096 096

2001 19 84096 84096

2002 20 69600 69600

2003 21 54680 54680

2004 22 42933 42933

2005 23 33710 33710

2006 24 2646 26468

2007 25 20782 20782

2008 26 16317 16317

2009 27 12812 12812

2010 28 10059 10059

2011 29

2012 30

2013 31

2014 32

2015 33

2016 34

GAS PRODUCTION 2304

SOURCE DAMESDAME MOORE

NORTON BASIN PETROLEUM DEVELOPMENT
SCENARIOSSCENARIO OCS LEASE SALE NO

FINAL REPORT JANUARY 1980 178
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TABLE F25 NORTON BASIN

FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND

NONASSOCIATED

PRODUCTION IN BCF YEAR BY FIELD SIZE BCF
CALENDAR YEAR AFTER CENTRAL SOUND

YEAR LEASE SALE 1300 1000 TOTALSTOTAL

1983

1984

1985

1986

1987

1988

1989 26280 26280

1990 63072 63072

1991 84096 21024 105120

1992 10 84096 42048 126144

1993 84096 63072 147168

1994 12 84096 84096 168192

1995 13 84096 168192

1996 14 84096 84096 168192

1997 15 84096 84096 168192

1998 16 84096 84096 168192

1999 17 84096 84096 168192

2000 18 84096 84096 168192

2001 19 76846 72423 149269

2002 20 61980 54122 116102

2003 21 49936 40521 90477

2004 22 40265 30710 70575

2005 23 32454 22672 55126

2006 24 26157 16 958 43115

2007 25 21002 12685 33772

2008 26 16992 16992

2009 27 13696 13696

2010 28

2011 29

2012 30

2013 31

2014 32

2015 33

2016 34

GAS PRODUCTION 4608

SOURCE DAMESDAME MOORE

NORTDN BASIN LEUMH DEVELOPMENT

SCENARIOSSCENARIO OCS LEASE SALE NO 57
FINAL REPORT JANUARY 1980 153
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TABLE F26

FIND SCENARIO PRODUCTION BY YEAR FOR INDIVIDUAL FIELDSFIELD AND TOTAL NONASSOCIATED

PRODUCTION IN BCF YEAR BY FIELD SIZE BCF
CALENDAR YEAR AFTER CENTRAL SOUND

YEAR LEASE SALE 1000 1000 1200 TOTALSTOTAL

1983

1984

1985

1986

1987

1988

1989 21024 21024

1990 42048 21024 63072
1991 63072 42048 105120

1992 10 84096 63072 21024 168192

1993 11 84096 84096 42048 210240

1994 12 84096 84096 63072 231264

1995 13 84096 84096 84096 252288

1996 14 84096 84096 84096 252288

1997 15 84096 84096 84096 252288

1998 16 84096 84096 84096 252288

1999 17 72423 84096 84096 240615

2000 18 54122 72423 84096 210641

2001 19 40521 54122 84096 178739
2002 20 30310 40521 84096 154927

2003 21 22672 30310 84096 137078

2004 22 16958 22672 69600 10923

2005 23 12685 16958 54680 84323

2006 24 9788 12685 42933 65106
2007 25 7097 9488 33710 50295

2008 26 5309 7097 26468 38874
2009 27 5309 20782 26091

2010 28 16317 16317

2011 29 12812 12812

2012 30 10059 10059
2013 31 7888 7888
2014 32 6193 6193

2015 33 4862 4862
2016 34 3817 3817
2017 35

PEAK GAS PRODUCTION 691200 MCFD

SOURCE DAMESDAME MOORE

BASIN PETROLEUM DEVELOPMENT
SCENARIOSSCENARIO OCS LEASE SALE NO
FINAL REPORT JANUARY 1980
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SOME CLARIFICATIONSCLARIFICATION ARE REQUIREDWITH RESPECT TO THE AMERICAN GAS ASSOCIA

TIONSTION PROJECTIONSPROJECTION OF POTENTIAL SUPPLEMENTALGAS SUPPLIESSUPPLIE SHOWN ON TABLE

FOR ALASKA AND LNG IMPORTCATEGORIESCATEGORIE THE LNG CATEGORYRELATESRELATE EXCLUSIVELY
TO FOREIGN LNG AND DOESDOE NOT INCLUDE POTENTIAL ALASKAN LNG THE ALASKA GAS

CATEGORYCAN BE DISAGGREGATEDAS FOLLOWSFOLLOW

SUPPLEMENTALALASKAN GAS SUPPLY

SUPPLYTCF

UH UH UH

NORTH SLOPE PIPELINE 07 14 22 30

SOUTH ALASKA LNG 01 02 03 06

TOTAL 08 16 25 36

SOURCE AMERICAN GAS ASSOCIATION TELCON JANUARY 1980

THE NORTH SLOPEGAS IS ASSUMED TO BE TRANSPORTEDTHROUGHTHE ALASKA HIGHWAY

GAS PIPELINE THE 1985 PRODUCTIONOF 07 TCF REPRESENTSREPRESENT ABOUT 20 BCFD

AVERAGE DAILY THROUGHPUTOF THE GAS PIPELINE BY THE 1990S1990 HOWEVER NEW

DISCOVERIESDISCOVERIE ON THE NORTH SLOPE EG NPRA AND IN THE BEAUFORT SEA ARE

ASSUMED TO HAVE COME ON LINE AND TO AUGMENT PRUDHOE BAY GAS PRODUCTION AT

THISTHI TIME TWINNINGOF THE ALASKA HIGHWAYGAS PIPELINE OR CONSTRUCTION OF

SECOND PIPELINE WOULD BE REQUIRED TO MOVE THE QUANTITIESQUANTITIE GREATER THAN THOSE

SHOWN IN TABLE F27

THE AGASAGA SOUTH ALASKA PROJECTIONSPROJECTION INCLUDE SOME NEW ONSHORE AND OFFSHORE

OCS DISCOVERIESDISCOVERIE SOUTH OF THE ARCTIC CIRCLE COMING INTO PRODUCTIONIN THE

1990S1990 IN ADDITION TO EXISTING UPPER COOK INLET PRODUCTION IMPLICIT IN THISTHI

PROJECTION IS THE ASSUMPTION THAT THE GAS WILL BE MARKETED TO CALIFORNIA

AS LNG THE SOUTH ALASKA 1990 PRODUCTION OF 02 TCF REPRESENTSREPRESENT DAILY

AVERAGE PRODUCTIONOF ABOUT 550 MMCFD OF WHICH 400 MMCFD CAN BE ACCOUNTED FOR

BY THE PACIFIC ALASKA PROJECT BY THE MID1990SMID1990 ADDITIONAL ONSHORE AND

OFFSHORE DISCOVERIESDISCOVERIE WILL HAVE BOOSTED AVERAGE DAILY PRODUCTIONTO ABOUT 820



MMCFD ACCORDINGTO THE AGA PROJECTIONSPROJECTION FOR COMPARISONWITH THE AGA ESTI

MATESMATE THE PRODUCTIONFROM OUR NORTON SOUND SCENARIOSSCENARIO ARE SUMMARIZED IN TABLE

F28

NORTON SOUND

PRODUCTION YEAR TCF

UH UH UH

LOW FIND 002 008 008

MEDIUM FIND 006 017 017

HIGH FIND 006 025 021

SOURCE DAMESDAME MOORE

BY COMPARINGTHE SH ANNUAL PRODUCTIONFIGURESFIGURE FOR SOUTH ALASKA WITH OUR

SCENARIOSSCENARIO IT CAN BE SEEN THAT EVEN THE NORTON SOUND LOW FIND SCENARIO IN 1995

IS SUPPLYING SUBSTANTIAL PORTION OF THE ADDITIONAL GAS PRODUCTIONFROM SOUTH

ALASKA THAT IS BROUGHT ON LINE FROM 1990 TO 1995 THE PACIFIC ALASKA

PROJECTSPROJECT DAILY THROUGHPUTOF 400 MMCFD REPRESENTSREPRESENT 014 TCF PRODUCTION

ANNUALLY

THERE ARE TWO SIGNIFICANT CONCLUSIONSCONCLUSION FROM THISTHI COMPARISON

THE AGASAGA ESTIMATESESTIMATE OF AGGREGRATESOUTH ALASKA GAS PRODUCTION IN THE

1990S1990 ARE VERY CONSERVATIVE RELATIVE TO OUR PRODUCTIONSCENARIOSSCENARIO DERIVED

FROM USGSUSG ESTIMATESESTIMATE FOR BERING SEA BASIN

ASSUMING GAS PRODUCTIONFROM SEVERAL ALASKA OCS LEASE SALE BASINSBASIN WILL

COME ON LINE IN THE MID 1990S1990 THEN ALASKASALASKA CONTRIBUTION TO THE NATIONSNATION

SUPPLEMENTALGAS SUPPLIESSUPPLIE NOTABLY LNG LANDED ON THE US WEST COAST

COULD FAR EXCEED THE AGASAGA PROJECTIONSPROJECTION
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1114 NATURAL GAS LNG FROM

14

NATURAL GAS FROM ALASKA SUPPLIED TO THE LOWER 48 STATESSTATE WILL BE HIGH COST

SUPPLEMENTALGAS DUE BOTH TO ITS HIGH COST OF PRODUCTIONAND TRANSPORTATION

THE DEVELOPMENTOF BERING SEA GAS FROM AREASAREA SUCH AS NORTON SOUND WILL PRESENT

SPECIAL AND EXPENSIVE ENGINEERING PROBLEMSPROBLEM DUE TO THE HARSH ARCTIC ENVIRONMENT

AND REMOTENESSREMOTENES FROM EXISTING AND PLANNEDTRANSPORTATIONINFRASTRUCTURE INCLUD

ING THE ALASKA HIGHWAYNATURAL GAS PIPELINE

BRIEF REVIEW OF US BASELOAD LNG PROJECTSPROJECT FOLLOWED BY DESCRIPTION OF

ARCTIC LNG PROJECTSPROJECT WILL LEADOFF THISTHI DISCUSSION ABOUT ALASKAN LNG THESE

SECTIONSSECTION WILL PROVIDE THE NECESSARY TECHNICAL AND ECONOMIC CONTEXT TO UNDER

STAND THE PROBLEMSPROBLEM OF DEVELOPMENTOF BERING SEA NATURAL GAS RESOURCESRESOURCE IN

GENERAL AND NORTON SOUND IN PARTICULAR

THE PRODUCTION AND NH OPTIONSOPTION FOR THE DISPOSITION OF BERING

NORTON NATURAL GAS ARE THEN DESCRIBED USING PROJECTIONSPROJECTION FOR OTHER ARCTIC

SUBARCTIC AND LOWER 48 LNG PROJECTSPROJECT SECTION 11145 BRACKETSBRACKET THE DELIVERED

COSTSCOST OF BERINGNORTON LNG TO THE US WEST COAST AND THE INDIVIDUAL COMPONENT

COSTSCOST SUCH AS LIQUEFICATION TRANSPORTATIONAND REGASIFICATION

11142 LNG

RECENT ARTICLESARTICLE IN THE OIL AND GAS DECEMBER18 1978 AND

GAS JUNE 1979 AND THE AMERICAN GAS ASSOCIATIONSASSOCIATION GAS ENERGY

REVIEW SEPTEMBER1979 HAVE REVIEWED THE STATUSSTATU OF LNG BASELOAD PROJECTSPROJECT

IN THE US THESE AND OTHER REVIEWSREVIEW POINT TO THE INCREASING IMPORTANCEOF

LNG BASELOAD PROJECTSPROJECT IN US NATURAL GAS SUPPLYAND THE SIGNIFICANT IN

CREASE OF LNG IN INTERNATIONAL TRADE IN THE 0S AS SHOWN IN TABLE F29

TWELVE BASELOAD LNG PROJECTSPROJECT ARE CURRENTLYOPERATIONAL ACCOUNTINGFOR AN

INTERNATIONAL LNG TRADE OF 4382 BILLION CFD 1241 MILLION
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CU
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1964
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OF THISTHI 1115 BCFD ARE CONTRACTED FOR THE UNITED STATESSTATE ONE OF THE PROJECTSPROJECT

INVOLVESINVOLVE THE EXPORTOF LNG FROM THE UNITED STATESSTATE TO JAPAN KENAL ALASKA TO

NEGISHI THISTHI PROJECTIS DESCRIBED BELOW ANOTHER FIVE PROJECTSPROJECT WHICH ARE

FIRM OR UNDER CONSTRUCTION WILL ACCOUNT FOR FURTHER 2406 BCFD 6817

MILLION OF WHICH 970 MILLION WILL BE DELIVERED TO THE UNITED STATESSTATE

FURTHER TWENTYFIVE PROJECTSPROJECT WHICH ARE IN THE PLANNING STAGE OR UNDER

CONSIDERATION WOULD INCREASE INTERNATIONAL LNG TRADE BY ABOUT 20 BCFD

566 MILLION PROJECTIONSPROJECTION OF SUPPLEMENTALLNG IMPORTSIMPORT INTO THE US

ARE ESTIMATED BY AGA AT 16 BCEYEAR IN 1985 AND 20 TCFYEAR IN 1990 AS

PREVIOUSLYSHOWN ON TABLE F2L

AT THE BEGINNING OF 1980 THERE ARE THREE US LNG IMPORT TERMINALSTERMINAL IN OPERA

TION EVERETT MASSMAS COVE POINT MD AND ELBA ISLAND GA IN 1978 ACTUAL

IMPORTSIMPORT TOTALLED ABOUT 844 LESSLES THAN THE 400 BCEYEAR

ANTICIPATED WHEN THESE THREE TERMINALSTERMINAL ARE FULLY OPERATIONAL

11 LNG

WITHIN NORTH AMERICA LNG BASELOAD PROJECTSPROJECT REPRESENT AN ALTERNATIVE TO

LENGTHY PIPELINE SYSTEMSSYSTEM TO TRANSPORT NATURAL GAS FROM REMOTE AREASAREA OF

NORTHERN CANADA AND ALASKA TO LOWER 48 MARKETSMARKET NO SUCH PROJECTSPROJECT TO DATE

HAVE COME ONLINE THE FIRST ARCTIC SUBARCTIC LNG PROJECT IN NORTH AMERICA

INVOLVED EXPORT OF COOK INLET GAS TO JAPAN COMMENCINGIN 1969 FROM PHILLIPSPHILLIP
NIKISKI LIQUIFICATION PLANT CONSIDERABLE RESEARCH AND PLANNING WAS CON

DUCTED FOR LNG SYSTEM TO TRANSPORT PRUDHOE GAS TO THE LOWER 48 THISTHI

PROJECT SPONSOREDBY EL PASO WAS ONE OF THE THREE CONTENDINGPROJECTSPROJECT

ALONG WITH THE ARCTIC GAS CONSORTIUM AND NORTHWEST PIPELINE COMPANY TO

TRANSPORTPRUDHOE BAY GAS TO MARKET THE EL PASO PROJECTWAS ABANDONED AFTER

SELECTION BY THE FEDERAL GOVERNMENT OF THE NORTHWEST PIPELINESPIPELINE ALASKA

HIGHWAY ROUTE THE LAST REGULATORYAND JUDICIAL HURDLE RECENTLY HAS BEEN

PASSED FOR THE PACIFIC ALASKA LNG PROJECT THAT WILL TRANSPORTCOOK INLET GAS

TO CALIFORNIA THE FEDERAL ENERGYREGULATORYCOMMISSIN APPROVEDTHE PROJECT

IN SEPTEMBER1979 FOLLOWINGTHE RECOMMENDATION OF JUDGE GORDONSGORDON AUGUST 1979
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DECISION AL INDUSTRY OCTOBER CONSTRUCTION ON THISTHI PROJECT IN

ALASKA AND CALIFORNIA IS ANTICIPATED TO COMMENCE IN 1980 OR EARLY 1981

ANOTHER PROJECT WITH RELEVANCE TO THE PROBLEMSPROBLEM OF PRODUCINGNORTON BASIN

NATURAL GAS IS THE ARCTIC PILOT PROJECT SPONSOREDBY ALBERTA GAS AND

PETROCANADA THISTHI PROPOSALINVOLVESINVOLVE SHIPPING LNG FROM THE ARCTIC ISLAND TO

EASTERN CANADA

THESE PROJECTSPROJECT ARE DESCRIBED IN GREATER DETAIL BELOW AND THEIR RELEVANCE TO

THE PROBLEMSPROBLEMOF PRODUCINGNORTON BASIN GAS ARE DISCUSSED

NIKISKI LNG

SPONSOREDBY PHILLIPSPHILLIP PETROLEUM CC AND MARATHON OIL CO THISTHI PROJECT IN

VOLVESVOLVE EXPORT OF COOK INLET GAS TO TWO JAPANESEUTILITIESUTILITIE TOKYO GAS CO

LTD AND TOKYOELECTRIC POWER CO UNDER 15 YEAR SALESSALE CONTRACT SIGNED IN

MARCH 1967 OG 18 1978 THE CONTRACT SPECIFIED DELIVERY OF ABOUT

139 MMCFD OR 5074 BCFYEAR GAS FOR THE 186 MMCFD PEAK CAPACITY LIQUE
FICATION AT NIKISKI IS SUPPLIED FROM PHILLIPSPHILLIP NORTH COOK INLET GAS FIELD

70 AND MARATHON KENAI GAS FIELD 30 CONSTRUCTION ON THE PROJECT
COMMENCED IN LATE 1967 AND WAS COMPLETEBY THE END OF 1969 THE FIRST CARGO

OF LNG WAS SHIPPEDFROM NIKISKI ON OCTOBER 26 1969 TWO 71500 CUBICMETER

CAPACITYTANKERSTANKER CONSTRUCTED IN SWEDEN TRANSPORTTHE LNG TO TOKYO LOADING

FREQUENCYAT NIKISKI AVERAGESAVERAGE TO DAYSDAY TOTAL ESTIMATED INVESTMENT IN THE

PROJECT WAS 210 MILLION OF WHICH 125 MILLION WAS FOR FACILITIESFACILITIE AND 85

MILLION FOR THE TWO TANKERSTANKER THE PROJECT WHICH WAS CONSTRUCTED ON SCHEDULE

HAS BEEN HIGHLY SUCCESSFUL THE LIQUEFICATIONPLANT HAS ONLY REQUIREDMINOR

MODIFICATIONSMODIFICATION TO OVERCOME OPERATIONAL PROBLEMSPROBLEM AND ITS ONSTREAM FACTOR IS

HIGHER THAN ORIGINALLY ESTIMATED THE COST OF THE GAS DELIVERED EXCLUDING

REGASIFICATION AT THE YOKOHAMA TERMINAL IS CURRENTLY497MMBTU WELL HEAD

PRICE IS 0794MMBTU

THE PHILLIPSPHILLIP LNG PROJECTWAS CONSTRUCTED AT TIME WHEN THE MARKET FOR COOK

INLET GAS WAS LIMITED EVEN THOUGHPROVEDRESERVESRESERVE WERE ESTIMATED AT TCF AS

OF DECEMBER 31 1975 IN 1975 TEN OF COOK INLET AREASAREA FOURTEEN GAS FIELDSFIELD
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WERE SHUTIN SMALL SCALE COMPAREDTO EXISTING INTERNATIONAL PROJECTSPROJECT

SUPPLYINGLNG TO THE UNITED STATESSTATE THE PHILLIPSPHILLIP PROJECT HAS NEVERTHELESSNEVERTHELES

DEMONSTRATED THAT THE SUBARCTIC GAS RESOURCESRESOURCE IN ALASKA ARE TECHNICALLY
FEASIBLE AND ECONOMICALLYVIABLE UNDER FAVORABLE CONDITIONSCONDITION SEVENTY PERCENT

OF THE GAS FOR THE LNG IS SUPPLIED BY THE OFFSHORE NORTH COOK INLET GAS FIELD

WHICH HAS BEEN DEVELOPEDWITH SINGLE FOURLEG STEEL PLATFORM

ALASKA LNG

THE PACIFIC ALASKA LNG PROJECT IS TWO PHASEENTERPRISE INVOLVING LIQUEFICA
TION OF COOK INLET GAS AT NIKISKI ALASKA AND TRANSPORTATIONTO SOUTHERN

CALIFORNIA FOR REGASIFICATION AND DISTRIBUTION FROM TERMINAL LOCATED AT

POINT CONCEPTIONPACIFIC ALASKA LNG CO ET AL DOCKET NO 0H OCTOBER

12 1979 PHASE CALLSCALL FOR AN AVERAGE OF 200 MMCFD WHILE PHASE INVOLVESINVOLVE

AN ADDITIONAL 200 MMCFD PHASE FACILITIESFACILITIE WILL INCLUDE ONE LIQUEFACTION
TRAIN AT THE NIKISKI PLANT AND 130000 CUBIC METER CAPACITY LNG TANKER

WHILE PHASE II WILL INVOLVE ADDITION OF SECOND LIQUEFACTION TRAIN AND

SECOND 130000 CUBIC METER TANKER CONSTRUCTION IN COOK INLET WOULD INVOLVE

PIPELINE GATHERING NETWORKSNETWORK ON BOTH SIDESSIDE OF THE INLET AND SUBMARINE

PIPELINE ACROSSACROS THE INLET TO TRANSPORTGAS FROM CURRENTLY PRODUCING SHUTIN

AND NEW DISCOVERIESDISCOVERIE TO THE PLANT AT NIKISKI

IN LATE 1979 THE PROJECTPARTICIPANTSPARTICIPANT PACIFIC GAS AND ELECTRIC CO PACIFIC

ALASKA LNG CO AND WESTERN LUG TERMINAL CO DID NOT HAVE UNDER CONTRACT

SUFFICIENT GAS RESERVESRESERVE IN THE COOK INLET AREA TO SUPPORT PHASE OF THE

PROJECT MUCH LESSLES PHASE RECOVERABLE RESERVESRESERVE TO PACIFIC ALASKA TOTALLED

777433 MMCF FROM THE BELUGARIVER IVAN RIVER AND LEWISLEWI RIVER FIELDSFIELD WHILE

AN ADDITIONAL 198789 MMCF RECOVERABLE RESERVESRESERVE FROM THE BEAVER CREEK AND MC

ARTHUR RIVER FIELDSFIELD ARE HOPED TO BE OBTAINED FROM RENEGOTIATEDCONTRACTSCONTRACT

ONLY ABOUT HALF OF THE GAS SUPPLY REQUIREDTO SUPPORTPHASE OF THE PROJECT

HAS BEEN SECURED

PACIFIC ALASKA IS PARTICIPANTIN ONGOINGEXPLORATORYDRILLING PROGRAM IN

THE COOK INLET AREA ONGOING EXPLORATIONAND THE HIGH POTENTIALFOR DIS
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COVERY OF SIGNIFICANTADDITIONAL RESERVESRESERVE COMBINED WITH THE PROJECTPARTICI

PANTSPANT FAVOURED BARGAINING POSITION WITH COOK INLET INDEPENDENTPRODUCERSPRODUCER AND

THE SUBSTANTIAL VOLUME OF PRESENTLY UNCOMMITTED PROVED RESERVESRESERVE MAKESMAKE THE

PARTICIPANTSPARTICIPANT CONFIDENT THAT SUFFICIENT GAS SUPPLIESSUPPLIE WILL BE OBTAINED TO

SUPPORTBOTH PHASESPHASE OF THE PROJECT

CURRENTLY CONSTRUCTION OF THE NIKISKI LNG PLANT COOK INLET PIPELINE NETWORK

AND FIELD DEVELOPMENTIS SCHEDULED TO START IN 1981 WITH COMPLETIONOF PHASE

ANTICIPATED BY 19845

IN CALIFORNIA PACIFIC ALASKA WILL SHARE TERMINALING FACILITIESFACILITIE WITH THE

PACIFIC INDONESIA LNG PROJECT WHICH INVOLVESINVOLVE IMPORT OF GAS FROM INDONESIA

INTO SOUTHERN CALIFORNIA PRELIMINARYSITE ENGINEERINGIS UNDERWAY

THE PACIFIC ALASKA PROJECTWILL PROVIDE IMPORTANTLESSONSLESSON AND EXPERIENCE FOR

DEVELOPMENTOF DISCOVERIESDISCOVERIE ON THE ALASKA OCS HOWEVER IN COMPARISONWITH

POTENTIAL BERINGNORTON GAS RESOURCESRESOURCE SEVERAL IMPORTANTCONTRASTSCONTRAST SHOULD BE

NOTED

THE PACIFIC ALASKA PROJECT IS LOCATED IN AN AREA CURRENTLY PRO

DUCING OIL AND GAS AND WILL DRAW SIGNIFICANT PORTIONOF ITS SUPPLY

FROM CURRENTLYPRODUCINGFIELDSFIELD MUCH OF THE GAS WILL BE PURCHASED

FROM ONSHORE FIELDSFIELD WHICH HAVE SIGNIFICANTLYLOWER DEVELOPMENTCOSTSCOST

THAN OFFSHORE FIELDSFIELD

CONSIDERABLE PETROLEUMRELATED INFRASTRUCTURE PORT FACILITIESFACILITIE

OILFIELD SUPPLY SERVICESSERVICE ETC ALREADY EXISTSEXIST IN THE COOK INLET

AREA

SEA ICE THOUGH PRESENT IN UPPER COOK INLET IS NOT SIGNIFICANT

CONSTRAINT ON LUG TRANSPORTATION



SEA TRANSPORTATIONDISTANCE FROM UPPERCOOK INLET TO SOUTHERN CALI

FORNIA IS SOMEWHAT SHORTER THAN THAT FROM NORTON SOUND AND THE

TANKERSTANKER WILL NOT HAVE TO BE DESIGNED WITH ICEBREAKING CAPABILITIESCAPABILITIE

THE PROJECTEDCOSTSCOST OF THE PACIFIC ALASKA PROJECT SHOULD THEREFORE BE SOME

WHAT LESSLES THAN AN EQUIVALENT PROJECT LOCATED IN THE MORE REMOTE AND MORE

SEVERE ENVIRONMENT OF NORTON SOUND HOWEVER THE PACIFIC ALASKA EXPERIENCE
SHOULD PROVIDE THRESHOLD FOR COMPARATIVE COST ESTIMATESESTIMATE FOR ALASKAN LNG

PROJECTSPROJECT

PILOT

IN JUNE 1979 ALBERTA GAS TRUNK LINE COMPANYLIMITED AGTL AND PETRO

CANADA PRESENTED PRELIMINARY FILING TO THE NATIONAL ENERGY BOARD NEB

OF CANADA AS FIRST STEP IN THE REGULATORY PROCESSPROCES TO OBTAIN APPROVAL

FOR THEIR PROPOSEDARCTIC PILOT PROJECT THE ARCTIC PILOT PROJECT IS

SMALLSCALE PILOT PROJECT INTENDED TO DELIVER HIGH ARCTIC GAS TO MARKETSMARKET ON

THE EAST COAST OF CANADA VIA LNG TANKERSTANKER

WITH PROBABLE GAS RESERVESRESERVE OF ABOUT 13 TCF PROVED TO DATE IN THE HIGH

CANADIAN ARCTIC THE ECONOMIC THRESHOLD TO JUSTIFY PIPELINE TO EASTERN

CANADA AND THE UNITED STATESSTATE HAS NOT YET BEEN REACHED ALTHOUGHULTIMATE

POTENTIAL RECOVERABLE RESERVESRESERVE ESTIMATED AT OVER 150 TCF IN THE HIGH

CANADIAN ARCTIC INDICATE THAT SUCH PIPELINE WILL EVENTUALLYBE BUILT IN

THE INTERIM TO DEMONSTRATE THE ECONOMIC TECHNICAL AND ENVIRONMENTAL FEASI

BILITY OF DEVELOPING PRODUCING AND TRANSPORTING ARCTIC NATURAL GAS THE

ARCTIC PILOT PROJECT WILL DELIVER 250 MMCFD OF GAS TO EASTERN CANADIAN

MARKETSMARKET THE PRINCIPAL COMPONENTSCOMPONENT OF THE PROJECT ARE GAS

MARCH1979 MILNE 1979

EIGHT ONSHORE DIRECTIONALLYDRILLED WELLSWELL AND RELATED FLOWLINESFLOWLINE

WILL PROVIDE270 MMCFDOF GAS TO THE LNG PLANTFROM THE DRAKE POINT

GAS FIELD LOCATED ON THE SABINE PENINSULA OF MELVILLE ISLAND
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160 KILOMETER 100 MILE 22 INCHDIAMETER PIPELINE WILL TAKE

GAS FROM THE DRAKE POINT FIELD TO THE LNG PLANT LOCATED IN BRIDPORT
INLET

THE LUG PLANT AND TERMINAL WILL BE LOCATED ON THE SHORE OF BRIDPORT
INLET AND WILL CONSIST OF BARGEMOUNTEDLIQUEFACTIONPLANT AND

STORAGEFACILITY SURROUNDED BY ROCKFILLED CIRCULAR SHEET METAL CELLSCELL

ABOUT 20 METERSMETER 66 FEET IN DIAMETER THESE CIRCULAR SHEET METAL

CELLSCELL FILLED WITH CRUSHED ROCK OR GRAVEL WILL ALSO FORM THE 450

METER 1476 FEET LONG LOADING PIER HOT WATER EFFLUENT FROM

THE LUG PLANT WILL BE UTILIZED AS AN ICE MANAGEMENTSYSTEM TO MINI

MIZE PROBLEMSPROBLEMOF BERTHINGLARGEVESSELSVESSEL IN THICK ICE THE LIQUI
FACTION PLANT WILL BE MOUNTED ON ONE BARGEWHILE 200000 CUBIC METERSMETER

OF STORAGEWILL BE PROVIDEDON TWO ADDITIONAL BARGESBARGE MOUNTED SIDE BY
SIDE THE RATED OUTPUT OF THE PLANT WILL BE 275 MMCFD WITH SHRINK

AGE FACTOR OF PERCENTAND IT WILL BE DESIGNED TO OPERATE345 DAYSDAY

PER YEAR

THE LUG WILL BE TRANSPORTEDTO THE EASTERN COAST OF CANADA BY TWO

170000 CUBIC METER CAPACITY ICE BREAKINGLUG TANKERSTANKER ARTCIC CLASSCLAS

VESSELSVESSEL THESE VESSELSVESSEL WILL HAVE TO CONTEND WITH TWO METERSMETER

OF LEVEL ICE RUBBLE ICE FIELDSFIELD UP TO FIVE ICE RIDGESRIDGE PER MILE

HIGH WINDSWIND AND LOW TEMPERATURESTEMPERATURE PUBLISHED DESCRIPTIONSDESCRIPTION OF THISTHI

PROJECT HAVE NOT MENTIONED ICEBREAKER SUPPORT REQUIREMENTSREQUIREMENT IF

ANY

THREE SITESSITE HAVE BEEN IDENTIFIED AS POTENTIAL LOCATIONSLOCATION FOR THE

REGASIFICATION TERMINAL IN EASTERN CANADA THE ST LAWRENCE RIVER

DOWNSTREAM FROM QUEBEC CITY THE STRAIT OF CANSO OR LORNE

YULE NB THISTHI FACILITY WOULD INCLUDE TERMINAL AND UNLOADING
DOCK FOR THE TANKERSTANKER TWO 100000 CUBIC METER 35 MILLION CUBIC

FEET STORAGETANKSTANK AND GAS FIRED VAPORIZERSVAPORIZER TO CONVERT THE LUG TO

GAS FOR DELIVERY AT LINE PRESSURE TO PIPELINE SYSTEM
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NO DETAILED COST OF PROJECTAND COST OF SERVICE DATA IS PUBLICALLYAVAILABLE

FOR THE ARCTIC PILOT PROJECT THE JUNE 1979 FILING WITH NEB DID NOT INCLUDE

COST OF SERVICE DATA ALTHOUGH SECOND FILING SCHEDULED FOR JANUARY 1980

SHOULD INCLUDE SUCH INFORMATION PRELIMINARY COST ESTIMATESESTIMATE FOR THE ARCIC

PILOT PROJECT FACILITIESFACILITIE ARE PRESENTEDIN SECTION

THE ARCTIC PILOT PROJECTMAY WELL REPRESENTTHE PROTOTYPEOR MODEL TO DEVELOP

REMOTE BERING SEA GAS RESOURCESRESOURCE THAT COULD NOT JUSTIFY MAJOR PIPELINE OR

PIPELINE INTERCONNECT THE USE OF BARGEMOUNTED MODULAR LIQUIFACTIONFACILI

TIESTIE HAS BEEN PROPOSEDFOR LESSLES HARSH OPERATINGENVIRONMENTSENVIRONMENT AND BARGEMOUNTED

PROCESSPROCES FACILITIESFACILITIE LPG HAVE BEEN UTILIZED SUCCESSFULLYTO DEVELOPFIELDSFIELD IN

SUCH AREASAREA AS INDONESIA IN THE ARCTIC SUCH FACILITIESFACILITIE MINIMIZE ONSITE

CONSTRUCTION LABOR AND REDUCE RELATED COSTSCOST AND REDUCE THE LOGISTICAL CON

STRAINTSSTRAINT OF NARROW SUMMER WEATHER WINDOW FOR SHIPMENT OF CONSTRUCTION

MATERIALSMATERIAL

11 PASO ALASKA LNG

ONE OF THE THREE CONTENDING PROJECTSPROJECT TO TRANSPORTPRUDHOE BAY GAS TO THE

LOWER 48 STATESSTATE THE EL PASO ALASKA LNG PROJECTWAS ABANDONED BY ITS PROMOTERSPROMOTER

SHORTLYAFTER THE PRESIDENT ON THE RECOMMENDATION OF THE FPC SELECTED THE

ALASKA HIGHWAY ALCAN PROJECT IN 1978 THE PROJECT WOULD HAVE INVOLVED

CONSTRUCTION OF 42INCH DIAMETER PIPELINE RUNNING 1302 KILOMETERSKILOMETER 809

MILESMILE FROM PRUDHOE BAY TO GRAVINA POINT ON THE ICEFREE COAST OF PRINCE

WILLIAM SOUND NEAR CORDOVA MEAD ROGERSROGER AND SMITH 1977 THERE THE GAS

WOULD BE LIQUEFIED AND SHIPPEDTO SOUTHERN CALIFORNIA BY FLEET OF NINE

165000 CUBIC METER CAPACITY LNG TANKERSTANKER THE LNG PLANT WOULD HAVE HAD

CAPACITY OF ABOUT 24 BCFD THE SOUTHERN CALIFORNIA TERMINAL AND REGASIFICA

TION PLANT WAS TENTATIVELY PLANNEDTO BE LOCATED AT POINT CONCEPTION

DISTANCE OF ABOUT 3540 KILOMETERSKILOMETER 2200 STATUTE MILESMILE OR 1900 NAUTICAL

MILESMILE FROM POINT GRAVINA
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THE GAS WOULD THEN HAVE BEEN TRANSPORTEDVIA PIPELINE TO MARKETSMARKET PRIMARILYIN

THE WESTERN HALF OF THE UNITED STATESSTATE DISPLACING GAS FROM OTHER FIELDSFIELD

IN THE SOUTHERN TIER OF STATESSTATE WHICH WOULD BE REDIRECTED TO MARKETSMARKET FURTHER

EAST

THE ADVANTAGESADVANTAGE OF THE EL PASO PROPOSALOVER ITS COMPETING PROJECTSPROJECT WERE

CITED TO BE

THE LOCATION WOULD BE TOTALLY WITHIN THE UNITED STATESSTATE THUSTHU WOULD

AVOID ANY POTENTIALPROBLEMSPROBLEM ARISING FROM CANADIAN NATIONAL SOVER

EIGNTY PROVINCIAL CONFLICTSCONFLICT AND NATIVE LAND CLAIMSCLAIM

FOR ABOUT HALF THE ROUTE THE PIPELINE WOULD PARALLEL THE TRANSTRAN

ALASKA OIL PIPELINE UTILIZING THE EXISTING HAUL ROAD AND ALYESKA

ACCESSACCES ROUTESROUTE

GAS COULD BE DELIVERED TO FAIRBANKSFAIRBANK AND OTHER AREASAREA OF EASTERN AND

CENTRAL ALASKA

THE BENEFITSBENEFIT FROM THE EMPLOYMENTGENERATED WOULD DERIVE MAINLY

TO THE US LABOR MARKET

THE CAPITAL INVESTMENTSINVESTMENT WOULD FOR THE MOST PART BE MADE WITHIN

THE UNITED STATESSTATE

THE MAJOR DISADVANTAGESDISADVANTAGE INCLUDED

EXPENSIVE AND POTENTIALLY HAZARDOUSHAZARDOU LIQUEFACTION MARINE TRANSTRAN

PORTATIONAND REGASIFICATION OF LNG
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LOCATION OF THE SOUTHERN PORTIONOF THE PIPELINE ROUTE AND LNG PLANT
IN AN AREA OF HIGH SEISMIC ACTIVITY

DELIVERYOF GAS IN THE SOUTHWEST PORTION OF THE UNITED STATESSTATE WHERE

IT WAS LEAST NEEDED

ESTIMATED COSTSCOST IN 1915 OF THE EL PASO PROJECT WERE 61 BILLION IN 1980

DOLLARSDOLLAR ITS COST CAN ONLY BE SAID TO EXCEED 120 BILLION

THE EL PASO PROPOSAL WHICH WOULD HAVE INVOLVED SIGNIFICANT SCALING UP

OF EXISTING TECHNOLOGYWOULD HAVE REPRESENTEDIF CONSTRUCTED THE LARGEST
LNG PROJECT IN THE WORLD IN TERMSTERM OF THE GAS SUPPLYDEMANDPICTURE IN THE

WESTERN UNITED STATESSTATE THE CALIFORNIAN SUPPLY SITUATION DESCRIBED IN SECTION

1113 WOULD HAVE BEEN SIGNIFICANTLYDIFFERENT FROM THOSE NOW PROJECTEDWITH

NORTH SLOPE GAS TO BE DELIVERED PRIMARILY TO MIDWESTERN MARKETSMARKET VIA THE

ALCAN PIPELINE IN TURN THE MARKETABILITY AND RELATED TRANSPORTATION

OPTIONSOPTION FOR BERING SEA GAS WOULD HAVE BEEN SIGNIFICANTLY DIFFERENT FROM THAT

PROJECTEDIN THISTHI REPORT

11144 OPTIONSOPTION FOR BERING SEA NATURAL

THISTHI SECTION WILL IDENTIFY THE KEY CONSIDERATIONSCONSIDERATION AND ISSUESISSUE INVOLVED IN

SELECTING OF THE TRANSPORTATIONSYSTEM FOR MOVING BERING SEA GAS TO MARKET

THE MOST VIABLE ALTERNATIVESALTERNATIVE TO TRANSPORT NATURAL GAS OR ITS DERIVATIVESDERIVATIVE

TO LOWER 48 MARKETSMARKET IGNORING MORE ESOTERIC CONCEPTSCONCEPT SUCH AS LNG PIPELINESPIPELINE

AND 747 LNG AIRFREIGHTERSAIRFREIGHTER ARE

OVERLAND PIPELINE EITHER NEW PIPELINE OR SHARED USE OF AN EXISTING

PIPELINE
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MARINE MODE EITHER

CONVERSION TO LNG AND SHIPMENTIN CRYOGENICTANKERSTANKER OR

CONVERSION OF NATURAL GAS BY CHEMICAL CHANGETO ANOTHER

PRODUCTSUCH AS METHANOL CH AMMONIA NH OR UREA

NH

FOR NORTON SOUND NATURAL GAS THERE ARE SEVERAL MARINE MODE OPTIONSOPTION THAT

RELATE TO ALTERNATIVE STRATEGIESSTRATEGIE TO OVERCOME THE CONSTRAINTSCONSTRAINT OF SEA ICE

THE FIRST ALTERNATIVE FOR TRANSPORTATIONOF NORTON SOUND GAS TO LOWER 48

MARKETSMARKET THAT WOULD APPEAR FEASIBLE IN SUPERFICIAL CONSIDERATION OF THE

PROBLEMWOULD BE CONSTRUCTION OF SPUR PIPELINE TO FAIRBANKSFAIRBANK TO LINK WITH THE

ALASKA HIGHWAYALCAN GAS PIPELINE

WHILE THE FINAL DESIGN CAPACITY AND MAXIMUM POTENTIAL CAPACITY OF THE

ALCAN PIPELINE HAVE NOT BEEN FINALIZED IT IS APPARENT THAT THERE WILL

BE SIGNIFICANT LIMITATIONSLIMITATION ON THE ALCAN PIPELINESPIPELINE CAPACITY TO TRANSPORT

NONNORTH SLOPE GAS IN THE DISCUSSION OF THE BK ALTERNATIVE FOR THE

PACIFIC ALASKA LNG PROJECT IE TO TRANPORTCOOK INLET GAS VIA PIPELINE

TO THE ALCAN LINE NEAR TOK ALASKA CONTAINED IN JUDGE GORDONSGORDON DECISION

FINDING IN FAVOR OF THE PACIFIC ALASKA PROJECT THE JUDGE NOTED FURTHER

THE GENERALDESIGN AND COSTSHARING AGREEMENT IN PRINCIPLE REACHED BY THE US

AND CANADIAN GOVERNMENTSGOVERNMENT WITH RESPECT TO THE ANGTSANGT DOESDOE NOT CONTEMPLATE
SUBSTANTIAL INPUTSINPUT TO THE SYSTEM FROM SOUTH ALASKA OVER AND ABOVE THOSE FROM

PRUDHOE BAY AGREEMENT IS BASED ON JOINT FACILITIESFACILITIE IN CANADA HAVING

BASE CAPACITY OF 2400 MMCFD FOR ALASKA GAS AND 1200 MMCFD FOR CANADIAN GAS

WITH PROVISION FOR INCREASESINCREASE IN CAPACITY BUT IN THE EVENT THE TOTAL VOLUME

OFFERED FOR SHIPMENTIN ALASKA EXCEEDSEXCEED THE EFFICIENT CAPACITY OF THE LINE THE

METHOD OF ASSESING COST AGAINST ALASKA SHIPMENTSSHIPMENT IN EXCESSEXCES OF 2400 MMCFD
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WILL BE SUBJECT TO REVIEW AND FURTHER AGREEMENT BY BOTH GOVERNMENTSGOVERNMENT

PACIFIC ALASKA LNG ET DOCKET 14Q0 OCTOBER 12 1979 98

OVERLAND TRANSPORTATIONOF NORTON SOUND GAS TO TIE INTO THE ALCAN LINE IS

THUSTHU CONSTRAINED BY THE AGREEMENTAS WELL AS BY BASIC ENGINEERINGECONOMICSECONOMIC

INVESTMENT IN SPUR LINE TO THE ALCAN PIPELINE COUPLEDWFTH THE ALLOCATION

OF COSTSCOST FOR SHIPMENTIN THE ALCAN LINE MAKE IT UNCERTAIN THAT THERE WOULD BE

ANY COST SAVINGSSAVING COMPAREDWITH LNG SYSTEM ANY OVERLAND PIPELINE TO

FAIRBANKSFAIRBANK FROM NORTON SOUND WOULD INVOLVE EXPENSIVE ENGINEERING THROUGH

PERMAFROSTTERRAIN TO 10 MILLIONMILE INVESTMENT COSTSCOST OF LARGE

DIAMETER 483 KILOMETER 300 MILE LONG PIPELINE COULD EASILY EQUALOR POS

SIBLY EXCEED INVESTMENT COSTSCOST OF LIQUEFICATIONPLANTAND LNG TANKER FLEET

IT IS UNLIKELY THAT THE ALCAN LINE WOULD HAVE THE SURPLUSSURPLU CAPACITY OTHER

PROBLEMSPROBLEM ASIDE TO ACCOMMODATE THE PEAK GAS PRODUCTION OF 691200 MMCFD

POSTULATEDIN THE HIGH FIND SCENARIO FOR NORTON SOUND EVEN NEW NORTH SLOPE

AND BEAUFORT SEA GAS DISCOVERIESDISCOVERIE WHICH PRESUMABLYWOULD HAVE FIRST CALL ON

SURPLUSSURPLU ALCAN CAPACITY MAY BE DELAYED IN THEIR DEVELOPMENTSINCE THE GAS

PRODUCTIONFROM PRUDHOE WILL BE FOR MUCH OF THE PROJECT LIFE UNLIKE

THE DECLINING OIL PRODUCTIONTHEREBY POSTPONINGTHE AVAILABILITY OF SURPLUSSURPLU

CAPACITY

GAS PIPELINE FROM NORTON SOUND TO AN ICEFREE PORT ON LOWER COOK INLET THE

ALASKA PENINSULA OR ALEUTIAN ISLANDSISLAND WOULD NOT BE AN ECONOMIC ALTERNATIVE TO

CONSTRUCTION OF ICE BREAKING TANKERSTANKER AND LNG PLANT CONSTRUCTED EVEN UNDER

MORE RIGOROUSRIGOROU CLIMATIC AND LOGISTICAL CONSTRAINTSCONSTRAINT OF NORTON SOUND

111442

CONVERSION TO LNG AND SHIPMENT IN CRYOGENICTANKERSTANKER TO THE US WESTCOST IS

THE MOST LIKELY OPTIONFOR THE DELIVERY OF NORTON SOUND GAS THE PRINCIPAL

CONSTRAINTSCONSTRAINT ON THISTHI ALTERNATIVE ARE ESSENTIALLY THE SAME AS THOSE ON OIL

DEVELOPMENT SEA ICE CONSTRAINTSCONSTRAINT ON TANKER TRANSPORTATIONAND SEA ICE AND

CLIMATIC CONSTRAINTSCONSTRAINT ON THE LOGISTICSLOGISTIC AND CONSTRUCTION OF ONSHORE AND OFFSHORE
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FACILITIESFACILITIE SINCE CRYOGENICTANKERSTANKER ARE GENERALLYCONSTRUCTED ON PROJECT

SPECIFIC OR PROJECTDEDICATED BASISBASI IT IS PROBABLETHAT NORTON SOUND TANKERSTANKER

WOULD BE DESIGNED WITH ICE BREAKING CAPABILITIESCAPABILITIE FOR THE NORTHERN BERING SEA

RATHER THAN AS ICEREINFORCED SHIPSSHIP NECESSITATING ICE BREAKER SUPPORT

THERE ARE MORE MARINE TRANSPORTATIONOPTIONSOPTION FOR NORTON SOUND CRUDE OIL DUE

TO THE LESSLES RIGOROUSRIGOROU REQUIREMENTSREQUIREMENT OF TRANSPORTAND STORAGEAND THE AVAILA

BILITY OF POOI OF TANKERSTANKER

CONVERSION OF NATURAL GAS TO METHANOL CH LIQUID AT ORDINARY TEM

PERATURE AND PRESSURE WHICH COULD BE SHIPPED IN CONVENTIONAL TANKERSHASTANKERSHA

BEEN CONSIDERED AS AN OPTION IN SEVERAL ARCTIC TRANSPORTATIONSTUDIESSTUDIE GLOBAL

MARINE ENGINEERINGCO 1977 ACRESACRE CONSULTING1975 ALTHOUGHLESSLES HAZAR

DOUSDOU AND LESSLES EXPENSIVE TO TRANSPORTTHAN LNG METHANOL HAS SEVERAL SIGNIFI

CANT DISADVANTAGES1 IT TAKESTAKE SIGNIFICANT AMOUNT OF ENERGY TO CONVERT

NATURAL GAS TO METHANOL METHANOL IS ALREADYPARTIALLY OXIDIZED AND HAS

LESSLES COLORIFIC VALUE THAN NATURAL GAS AND THERE ARE NO PRESENTMARKETSMARKET

IN THE US FOR ADDITIONAL METHANOL SUPPLIESSUPPLIE

CONVERSION OF NATURAL GAS TO PETROCHEMICALPRODUCTSPRODUCT OR FEEDSTOCKSFEEDSTOCK SUCH AS

AMMONIA NH OR UREA NH HAS ONE READILY APPARENT DISADVANTAGE
INITIAL PLANT INVESTMENT COSTSCOST AND SUBSEQUENTOPERATING AND TRANSPORTATION

COSTSCOST WOULD MAKE ARCTIC ALASKA PRODUCTSPRODUCT LESSLES COMPETITIVE THAN OTHER SUPPLIESSUPPLIE

ON THE NATIONAL OR WORLD MARKETSMARKET ALTHOUGHAN AMMONIAUREA PLANT HAS SUC

CESSFULLY OPERATED IN COOK INLET SINCE 1970 AND RECENTLY HAS BEEN EXPANDED

TO DOUBLE CAPACITY THE COST OF NORTON SOUND PETROCHEMICALPRODUCTSPRODUCTWOULD

BE HIGHER BECAUSE THE COSTSCOST OF NORTON SOUND PLANT WOULD PROBABLYBE

SIGNIFICANTLY HIGHER AND THE PRICE OF NATURAL GAS FEEDSTOCK WOULD BE

HIGHER ICE BREAKING CAPABILITIESCAPABILITIE OR ICE BREAKING SUPPORTWOULD BE RE

QUIREDBY FREIGHTERSFREIGHTER

COSTSCOST AND MARKETABILITY OF ALASKAN

THISTHI SECTION BRIEFLY DESCRIBESDESCRIBE THE PRINCIPAL CAPITAL COST COMPONENTSCOMPONENT OF

BASELOAD LNG SYSTEMAND THE COMPONENTSCOMPONENT OF THE DELIVERED COST OF LNG USING
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PACIFIC ALASKA LNG AND OTHER BASE LOAD PROJECT COST ESTIMATESESTIMATE AS BASISBASI

POSSIBLE COSTSCOST OF NORTON SOUND LNG ARE INDICATED THE DELIVERED COST OF

NORTON SOUND LNG IS ALSO COMPAREDTO CONVENTIONAL AND OTHER SUPPLEMENTAL

GAS COSTSCOST IN ORDER TO PLACE ALASKAN COSTSCOST IN THE OVERALL CONTEXT OF THE

NATIONAL NATURAL GAS PRICE PICTURE

ALASKA LNG COST

THE PROJECTEDCOSTSCOST OF THE PACIFIC ALASKA LNG PROJECT SHOWN IN TABLE F30

PROVIDE BASISBASI OR THRESHOLD UPON WHICH COSTSCOST FOR FUTURE LNG PROJECTSPROJECT ELSE

WHERE IN THE STATE CAN BE EVALUATED IN COMPARISONWITH OTHER BASELOAD LNG

PROJECTSPROJECT THE PACIFIC ALASKA PROJECT CAN BE CONSIDERED AS SMALL PHASE TO

MEDIUM PHASE WITH RESPECT TO DELIVERY CAPACITY IN THE ALASKAN CONTEXT

THE PACIFIC ALASKA PROJECT IS IN THE MOST FAVORABLE LOCATION WITH RESPECTTO

BOTH CAPITAL INVESTMENT AND OPERATING COSTSCOST THE LIQUEFACTIONPLANT IS

LOCATED ADJACENTTO THE PRODUCINGAND SHUTIN GAS FIELDSFIELD AND ANTICIPATEDNEW

DISCOVERIESDISCOVERIE WHICH WILL SUPPLY THE PLANT PROVEN RESERVESRESERVE EXISTING AND

SHUTIN FIELDSFIELD WILL SUPPLY BETWEEN 25 AND 50 OF THE PROJECTSPROJECT GAS REQUIRE

MENTSMENT SEA ICE CONDITIONSCONDITION ARE NOT SEVERE ENOUGHTO INTERFERE WITH TANKER

SHIPMENTSSHIPMENT AND IMPOSE COST PREMIUMON FACILITIESFACILITIE INVESTMENT CONSEQUENTLY
THE COST EXPERIENCE OF PACIFIC ALASKA SHOULD REFLECT THE LOWER END OF ANTICI

PATED INVESTMENT COSTSCOST FOR AN LNC PROJECT ELSEWHERE IN ALASKA OF SIMILAR

SIZE

PRELIMINARY COST ESTIMATESESTIMATE FOR THE ARCTIC PILOT PROJECT WHICH WOULD DELIVER

ABOUT 250 MMCFD COMPAREDWITH PACIFIC ALASKASALASKA PHASE 200 MMMCFD INDICATE

TOTAL PROJECTCOST OF ABOUT 17 BILLION 1980 THISTHI FIGUREINCLUDESINCLUDE 115

MILLION FOR DELIVERY PIPELINE CROSSINGMELVILLE ISLAND FROM THE DRAKE POINT

GAS FIELD TO THE BRIDPORT SHIPPING TERMINAL 45 MILLION FOR THE TERMINAL

160 MILLION FOR THE 250 MMCFD CAPACITYBARGEMOUNTEDMODULAR LIQUEFACTION

PLANT 115 MILLION FOR 200000 CUBIC METER FLOATING STORAGEFACILITY AND 70

MILLION SITE PREPARATIONCOSTSCOST THE REMAINDER OF THE COSTSCOST COMPRISE TWO

ICEBREAKING LNG TANKERSTANKER AND THE EASTERN CANADA REGASIFICATION PLANT AND

TERMINAL THE ARCTIC PILOT PROJECTPARTICIPANTSPARTICIPANT PETROCANADAAND AGTL NOTE
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TABLE

ALASKA LNG

ESTIMATED FACILITIESFACILITIE AND TANKER

DOLLARSDOLLAR IN MILLIONSMILLION 1980

LIQUEFACTIONPLANT PHASE 200 MMCFD 7091

LIQUEFACTION PLANT PHASE 200 MMCFD

SUBTOTAL 9222

COOK INLET PIPELINE INITIAL 200 MMCFD 2550

NEXT 200 MMCFD

SUBTOTAL 3042

LNG SHIPSSHIP 5987

TOTAL ALASKA COSTSCOST 18251

POINT CONCEPTIONTERMINAL

AND REGASIFICATIONLA

900 MMCFD 9400

TERMINAL AND REGASIFICATIONFACILITIESFACILITIE

TO BE SHARED WITH PACIFIC INDONESIA PROJECT

SOURCE PACIFIC ALASKA LNG CO 1978 THE ORIGINAL COST ESTIMATESESTIMATE ARE INFLAT

ED FROM 1977 DOLLARSDOLLAR TO 1980 DOLLARSDOLLAR WITH 15 PERCENT INFLATION

RATE THE ORIGINAL ESTIMATESESTIMATE ARE BEING REVISED AND NEW FIGURESFIGURE ARE

SCHEDULED TO BE RELEASED IN MID1980
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THAT TOTAL INVESTMENT COST OF 460 MILLION FOR THE INSTALLED LNG PLANT IS

ONLY 70 MILLION MORE THAN COMPARABLEPLANT IN SOUTHERN CANADA DUE TO THE

USE OF BARGEMOUNTEDFACILITIESFACILITIE

THE PROJECT COSTSCOST OF THE ARCTIC PILOT PROJECT APPEAR LOWER THAN THE PACIFIC

ALASKA LNG PROJECT ALTHOUGHTHE FORMER IS LOCATED IN THE HIGH ARCTIC THE

COSTSCOST OF THESE TWO PROJECTSPROJECT HOWEVER MAY NOT BE STRICTLY COMPARABLEBECAUSE

THE PROJECTSPROJECT ARE NOT IN COMPARABLE STAGESSTAGE OF PLANNING AND DEVELOPMENT

THE DELIVERED COST OF PACIFIC ALASKA GAS MMBTU AND ITS SISTER PROJECT
PACIFIC INDONESIA AND THEIR COMPONENTSCOMPONENT ARE SHOWN IN TABLE F3L ACCORDING
TO SOUTHERN CALIFORNIA GAS CO COOK INLET LNG WILL LAY INTO CALIFORNIA AT

460 MMBTU 446 MCF THESE PACIFIC ALASKA COST ESTIMATESESTIMATE PROBABLYCAN BE

REGARDEDAS THE THRESHOLD IN AN ASSESSMENT OF THE POSSIBLE COSTSCOST OF LNG FROM

THE MORE REMOTE LOCATIONSLOCATION AND HARSHER ENVIRONMENTSENVIRONMENT OF THE BERING SEA OCS

COST OF NORTON SOUND LNG DELIVERED TO

TO ESTIMATE THE COSTSCOST OF LNG FACILITIESFACILITIE TRANSPORTATIONAND OPERATINGCOSTSCOST

AND THE DELIVERED COST OF GAS FROM NORTON SOUND LNG PROJECT IS EXTREMELY

DIFFICULT SINCE SO MANY COST FACTORSFACTOR ARE SITE SPECIFIC OR PROJECTSPECIFIC
OUR ECONOMIC ANALYSESANALYSE OF NORTON SOUND GAS FIELDSFIELD HAVE BEEN CONCERNED WITH

FIELD DEVELOPMENTECONOMICSECONOMIC AND THE RELATIONSHIPSRELATIONSHIP AMONG PRICE ALLOWED FOR NEW

GAS UNDER NGPA DEVELOPMENTCOSTSCOST AND GEOLOGICAND LOCATION SPECIFIC ATTRI

BUTESBUTE OUR ANALYSESANALYSE HAVE THEREFORE IDENTIFIED THE ESTIMATED COST OF GAS

PER MCF UNDER VARIETY OF RESERVOIR CONDITIONSCONDITION AND ENGINEERINGOPTIONSOPTION

THESE COSTSCOST WOULD BE THE MINIMUM COST OF FEEDSTOCK GAS TO LNG 1S

WITHOUT DOING AN ANALYSISANALYSI OF LNG ECONOMICSECONOMIC FOR HYPOTHETICAL NORTON SOUND

PROJECTSPROJECT IT IS POSSIBLE TO INDICATE CONTRASTSCONTRAST BETWEEN POSSIBLE FACILITIESFACILITIE

DISCUSSESDISCUSSE THE EQUIVALENTAMORTIZED COSTSCOST OF GAS DEVELOPMENTIN

THE NORTON SOUND
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TABLE F31

OF COST OF GAS DELIVERED PER

PACIFIC ALASKA AND PACIFIC INDONESIA LNG

1980

PACIFIC PACIFIC

UH

PURCHASED LNG OR

FEEDSTOCK 184 174 181

PAC INDO CAPITAL TAX 02

LIQUEFACTION 188 78

TRANSPORTATION 89

LANDED COST 395 451 389

TERMINALLING 90 09 55

LANDED AND REGASIFIED

COST OF GAS 35 460 444

PIPELINE TRANSPORTATION

TO GOSFORD 09 05

DELIVERED COST 444 460 449

SOURCE SOUTHERN CALIFORNIA GAS COMPANY

1978 DOLLAR ESTIMATESESTIMATE INFLATED TO 1980 DOLLARSDOLLAR AT 15 PERCENT ANNUALLY
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AND TRANSPORTATIONCOSTSCOST OF HYPOTHETICALNORTON BASIN PROJECT AND THE ESTI

MATED COOK INLET PROJECTCOSTSCOST SHOWN ON TABLESTABLE 0H AND 1H ASSUMINGSIMILAR

QUALITY OF GAS AND THROUGHPUTSTHROUGHPUT FOR COMPARATIVEPURPOSESPURPOSE IT CAN BE NOTED

THAT THE NORTON BASIN LOW FIND GAS SCENARIO WITH 12 TCF GAS RESERVESRESERVE SUP

PORTINGGAS PRODUCTIONOF 2304 MMCFD IS ROUGHLYCOMPARABLEWITH PACIFIC

ALASKA PHASE WHILE THE MEDIUM FIND SCENARIO 23 TCF RESERVESRESERVE AND 4608

MMCFD IS ROUGHLYCOMPARABLETO PACIFIC ALASKA PHASE OUR ESTIMATESESTIMATE OF

NORTON BASIN GAS COSTSCOST ARE INDICATED ON TABLE F32

IN CONSTANT 1980 DOLLARSDOLLAR OUR ECONOMIC ANALYSISANALYSI BRACKETED 02 FOR

MMBTU AS THE DEVELOPMENTCOST OF MEDIUM SIZED GAS FIELD IN THE NORTON

SOUND THISTHI COMPARESCOMPARE WITH THE 174MMBTU PRICE OF PACIFIC ALASKASALASKA FEED

STOCK IF THE NORTON GAS FIELDSFIELD WERE LOCATED FAR FROM SHORE ANDOR RESERVOIR

CHARACTERISTICSCHARACTERISTIC WERE LESSLES FAVORABLE THAN ASSUMED OR GREATER RETURN ON

INVESTMENT WERE REQUIRE THE ESTIMATED MINIMUM COSTSCOST WOULD BE HIGHER CLEAR

LY OCS GAS FEEDSTOCK FOR NORTON SOUND LNG PLANTWILL COST MORE THAN COOK

INLET GAS WE HAVE INDICATED MIDRANGECOST FOR FEED STOCK GAS OF 265

MMBTU ON TABLE F32

THE REMOTENESSREMOTENES AND CLIMATIC CONSTRAINTSCONSTRAINT ON CONSTRUCTION IN NORTON SOUND WOULD

UNDOUBTEDLYPLACE COST PREMIUMON THE LNG PLANT AND TERMINAL OVER THE COST

OF THE SAME FACILITY IN COOK INILET BARGEDIN MODULAR FACILITIESFACILITIE WHICH

WOULD MINIMIZE ONSITE CONSTRUCTION COULD PROBABLYREDUCE THE COST DIFFEREN

TIAL PRELIMINARY COST FIGURESFIGURE FOR THE ARCTIC PILOT PROJECT SUGGEST THAT AN

ARCTIC LNG TERMINAL MAY COST ONLY 25 MORE THAN COMPARABLEPLANT IN

SOUTHERN LOCATION WE HAVE ASSUMED THAT THE HIGHER LNG PLANT INVESTMENT

WOULD TRANSLATE TO AN ADDITIONAL 050 MMBTU IN LIQUIFICATION COSTSCOST IN

NORTON SOUND LNG PLANTOVER THE PROJECTEDPACIFIC ALASKA PLANT TABLE F32

THREE PRINCIPAL FACTORSFACTOR WILL MAKE TRANSPORTATIONCOSTSCOST EXPRESSEDIN DOLLAR

MILLION BTU DELIVERED MORE EXPENSIVEFROM NORTON SOUND THAN COOK INLET

11979 COSTSCOST IN APPENDIX INFLATED 15 PERCENTTO 1980 DOLLARSDOLLAR AND CONVERTED

TO MMBTU
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TABLE F32

ESTIMATED COST OF NORTON BASIN GAS PER
MMBTU DELIVERED TO SOUTHERN CALIFORNIA TERMINAL

FEEDSTOCK 265

LIQUIFICATION 238

TRANSPORTATION

LANDED COST 642

TERMINALLING

LAND AND REGASIFIED COST OF GAS

DELIVERED COST 651

NOTE SEE TABLE F31 FOR COMPARISONWITH PACIFIC ALASKA LNG PROJECTCOSTSCOST

SOURCE DAMESDAME MOORE ESTIMATE SEE TEXT
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SPECIALLY CONSTRUCTED ICEBREAKING TANKERSTANKER WILL BE REQUIRED THE SHIPP

ING DISTANCE FROM NORTON SOUND TO SOUTHERN CALIFORNIA IS SOMEWHAT LONGER
FROM NORTON SOUND AND THE ROUNDTRIPFROM NORTON SOUND WILL BE FURTHER

LENGTHENEDIN WINTER BECAUSE OF SPEED REDUCTIONSREDUCTION IN AREASAREA OF SEA ICE WE

HAVE ASSUMED THAT SHIPPING COSTSCOST ADD ONLY 050 MMBTU TO THE COST OF NORTON

SOUND LNG FOR TOTAL TRANSPORTATIONCOST OF 139 TABLE F32

REVAPORIZATION AND IALLING COSTSCOST IN THE LOWER 48 SHOULD BE COMPARABLE

WITH PACIFIC ALASKASALASKA ESTIMATESESTIMATE HOWEVER IT SHOULD BE NOTED THAT PACIFIC

ALASKA WILL BE SHARINGTERMINALLINGAND REGASIFICATIONFACILITIESFACILITIE WITH THE

PACIFIC INDONESIA PROJECT WHICH WILL REDUCE THE COST TO BOTH PROJECTSPROJECT TO

SOME EXTENT TO BE CONSERVATIVE HOWEVER WE ASSUME NO CHANGETO PACIFIC

ALASKASALASKA COST IN TABLE F32

SUMMINGTHESE CHANGESCHANGE TO PACIFIC ALASKASALASKA COST ESTIMATESESTIMATE SHOWNON TABLE

IT WOULD NOT BE UNREASONABLE TO SPECULATETHAT THE DELIVERED COST OF

NORTON SOUND GAS TO SOUTHERN CALIFORNIA IN 1980 CONSTANT DOLLARSDOLLAR COULD BE IN

THE RANGE OF 625 TO 675 PER MMBTIJ 645700 MCF WITH MIDRANGECOST

OF 651 AS SHOWN ON TABLE F32

OF FOREIGN GAS AND OTHER SUPPLEMENTALGAS

THE MARKETABILITY OF BERING SEA NATURAL GAS DELIVERED TO THE WEST COAST AS

LNG HAS TO BE CONSIDERED IN CONTEXT WITH THE PRICE OF COMPETINGMEXICAN AND

CANADIAN GAS IMPORTEDLNG AND OTHER SUPPLEMENTALSOURCESSOURCE

IN COMPARISONTO NORTON BASIN GAS ESTIMATESESTIMATE OF THE UNIT COST OF PRUDHOE BAY

NATURAL GAS DELIVERED RANGE FROM 700 TO 8O0MCF ACCORDINGTO KNOWLEDGABLE

BANKING SOURCESSOURCE THE CURRENT EXPORT PRICE OF CANADIAN GAS IS 447MCF

RECENTLY INCREASED FROM 345MCF MEXICAN GAS AS RESULT OF RECENT

NEGOTIATIONSNEGOTIATION WILL BE SOLD AT THE BORDER FOR 3625MCF WHILE THE HIGHEST

PRICE DELIVERED UNDER CURRENT CONTRACTSCONTRACT FOR IMPORTEDLNG IS 364MMBTU FOR

DELIVERY IN 1984 OI AND GAS DECEMBER 1979 UNDER THE
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NATURAL GAS POLICY ACT OF 1978 NGPA THE PRICE OF GAS IN 1980 WILL BE

2358MMBTU RISING TO 367MMBTU IN 1984 THE YEAR BEFORE THISTHI CATEGORYIS

DEREGULATED

NORTON COSTSCOST LNG ALSO CAN BE COMPAREDWITH ESTIMATED COSTSCOST OF OTHER SUPPLE

MENTAL SUPPLIESSUPPLIE THAT HAVE RECENTLYBEEN PRESENTEDIN PRELIMINARYREPORTBY

THE NATIONAL PETROLEUM COUNCILL AS CITED IN THE AND GAS

DECEMBER24 1979 POTENTIAL ADDITIONSADDITION AS FUNCTION OF COST TO THE NA

TIONSTION GAS RESERVESRESERVE TO THE YEAR 2000 ASSUMING 10 RATE OF RETURN AND

CURRENT TECHNOLOGY ARE ESTIMATED AS FOLLOWSFOLLOW

DEVONFAN SHALE ICE AT 0MCE 20 TCF AT MCF AND 27 ICE AT

9MCF THE PROJECTIONSPROJECTION DO NOT INCLUDE COST OF COMPRESSIONESTIMATED TO

ADD 5070 CENTMCF

COAL SEAMSSEAM ICE AT 0MCE 25 TCF AT 5MCF AND 45 ICE AT 9MCF

COST OF COMPRESSION SCRUBBING OR CONNECTION TO GAS TRANSMISSION LINE

IS ESTIMATED TO ADD BETWEEN 60 CENTSCENT AND 2MCF

GEOPRESSUREDBRINESBRINE ZERO AT 250MCE 100 BCF AT AND 570 BCF

AT 9MCE THESE PROJECTIONSPROJECTION INCLUDE COST OF COMPRESSIONTO 800 PSI

WHICH ADDSADD TO TOTAL CAPITAL AND CONSUMESCONSUME OF PRODUCEDGAS

TIGHT GAS RESERVOIRSRESERVOIR ESTIMATESESTIMATE HAVE BEEN CALCULATED FOR SEVEN OF 10

POTENTIAL BASINSBASIN WITH ONLY 25 OF POTENTIAL RESERVESRESERVE EXPECTED TO BE

DEVELOPEDBY 2000 RESULT IS 15 ICE AT 0MCF 20 TCF AT 5MCF AND

25 TCE AT 9MCE THESE INCLUDE THE FUEL COST OF COMPRESSIONBUT NOT

GATHERING SYSTEMSSYSTEM COSTSCOST INVESTMENT COSTSCOST OF COMPRESSOR STATIONSSTATION OR OTHER

OPERATINGCOSTSCOST



THESE ARE POTENTIAL TOTAL RESERVESRESERVE AND NOT ANNUAL SUPPLY ADDITIONSADDITION THEY CAN

BE COMPAREDTO THE 150 ICE ESTIMATE OF 1990 CONVENTIONAL GAS RESERVESRESERVE THE

TOTAL OF ALL THESE POTENTIAL SUPPLEMENTALADDITIONSADDITION TO THE NATIONSNATION GAS

RESERVESRESERVE AT 50OMCE EQUALSEQUAL 651 TCF THISTHI COULD YIELD PRODUCTIONIN THE

RANGE OF TCFYEAR

OF NORTON SOUND

ACCORDINGTO THE SUPPLYGAP INDICATED BY THE SUPPLY AND DEMAND FORECASTSFORECAST

DISCUSSED IN SECTION 11123 THE US WILL NEED ALL OF THE NATURAL GAS IT

CAN FIND OR BUY THERE HAS BEEN GREAT RELUCTANCE BY DECISION MAKERSMAKER TO

ENDORSE PROJECTSPROJECT OR SALESSALE AGREEMENTSAGREEMENT THAT SPEED EXPENSIVE GAS TO THE US

MARKET THE ALASKA GAS PIPELINE PROJECT IS PRIME EXAMPLE THE MOST RECENT

AUTHORIZATION OF THE ALASKACALIFORNIA LNG PROJECTAPPARENTLYREPRESENTSREPRESENT THE

MOST EXPENSIVE GAS NOW DESTINED TO THE US MARKET AT 460 MMBTU THISTHI LNG

IS PRICED BELOW PARITY WITH NO DIESEL FUEL OIL WHICH COSTSCOST APPROXIMATELY

600 MMBTU

STRICTLY SPEAKING NORTON SOUND LNG LAYING INTO CALIFORNIA BETWEEN 6457O0

MCF DOESDOE NOT APPEAR ECONOMICTODAY AS OIL PRICESPRICE CONTINUE TO GO UP AND

CONVENTIONAL GAS SUPPLIESSUPPLIE CONTINUE TO GO DOWN HOWEVER NORTON BASIN LNG

APPEARSAPPEAR TO BE GOODCANDIDATE TO BECOME ECONOMIC VERY SOON
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1979 THE FUTURE FOR GAS ENERGYIN THE UNITED STATESSTATE

BARTEL 1979 THE ARCTIC PROJECT AMERICAN GAS ASSOCIATION

ENERGY MARCH 1979 NO

BUSINESSBUSINES WEEK APRIL 23 1979 THE GLOOM BEHIND THE NATURAL GAS BUBBLE

63

CALIFORNIA ENERGYCOMMISSION MARCH 1978 NATURAL GAS SUPPLYAND DEMAND

FOR CALIFORNIA CEC

MARCH 1979 ENERGYCHOICESCHOICE FOR CALIFORNIA LOOKING AHEAD

BIENNIAL ENERGY REPORT CEC

AUGUST 1979 CALIFORNIA ENERGYDEMAND 19782000 PRELIMINARY
ASSESSMENT CEC

NOVEMBER 1979 CALIFORNIASCALIFORNIA ENERGYCHALLENGE THE NEXT TWENTY
YEARSYEAR CEC

NOVEMBER 1979 ENERGYFUTURESFUTURE FOR CALIFORNIA TWO SCENARIOSSCENARIO
19782000 CEC

NOVEMBER 1979 FUEL PRICE AND SUPPLYPROJECTIONSPROJECTION 19802000

CEC

DAMESDAME MOORE OCTOBER 1979 PETROLEUM DEVELOPMENTSCENARIOSSCENARIO NORTON BASIN
OCS LEASE SALE NO 57 DRAFT REPORT DAMESDAME MOORE PP 121 148 AND

173

DATA RESOURCESRESOURCE INC NOVEMBER 1979 FORECAST

EXXON DECEMBER 1978 OUTLOOK

F89



GLOBAL MARINE ENGINEERINGCOMPANY1978 PRELIMINARYFEASIBILITY STUDY
OF TANKER TRANSPORTATIONSYSTEM SERVINGTHE NORTHWEST COAST OF ALASKA

REPORTPREPAREDFOR THE DEPARTMENTOF COMERCE MARITIME ADMINISADMINI
TRATION FEBRUARY1978

JONDROW AND CHATE JANUARY 1977 AN EVALUATION OF THE GNP

DEFLATOR AS BASISBASI FOR ADJUSTINGTHE ALLOWABLE PRICE OF CRUDE OIL
CENTER FOR NAVAL ANALYSISANALYSI

LANDSBERGHANSHAN 1979 THE NEXT TWENTYYEARSYEAR AN

FORD FOUNDATION REPORT BALLINGERPUBLISHINGCOMPANY

MEAD ROGERSROGER AND SMITH 1977 TRANSPORTINGNATURAL

GAS FROM THE ARCTIC AMERICAN ENTERPRISEFOR PUBLIC POLICY RESEARCH
WASHINGTON

ME 1979 THE ARCTIC PILOT PROJECT PROCEEDINGSPROCEEDINGOF THE ELEVENTH
ANNUAL OFFSHORE TECHNOLOGYCONFERENCE HOUSTON TEXASTEXA APRIL 30MAY
1979 PAPERNO OTC 3629 PP 23532356

OIL AND GAS JOURNAL NOVEMBER 20 1978 PRELIMINARY DESIGNOF PROPOSED
NORTHERN TIER PIPELINE COMPLETE OGJ PP 7388

APRIL 16 1979 CALIFORNIA PONDERSPONDER WAYSWAY TO MATCH CRUDE REFINING
OGJ PP 2730

JUNE 25 1979 MEXICO AIMSAIM FOR MILLION BD BY 1985 OGJ
PP 5253

OCTOBER 1979 CIA GLOBAL OIL SUPPLYOUTLOOK POOR OGJ
PP 5051

OCTOBER 10 1979 ETA OPTIMISTIC ON CRUDE SUPPLY OUTLOOK

OGJ PP 102103

NOVEMBER 12 1979 OIL IN THE EIGHTIESEIGHTIE TIGHT SUPPLY SOARING
CAPITALOUTLAYSOUTLAY OGJ PP 163169

NOVEMBER 12 1979 PETROLEUM INDUSTRYWILL FACE MONUMENTAL
TASK IN NEXT DECADE OGJ PP 170184

DECEMBER 1979 STRONGGLOBAL LNG TRADE GROWTHSEEN OGJ
PP 3637

DECEMBER 24 1979 ACTION BY OPEC FURTHER DISARRAYSDISARRAY CRUDE

PRICESPRICE OGJ PP 1923

JANUARY 1980 OPEC MEMBERSMEMBER SETTLING ON CRUDE PRICESPRICE OGJ
39

OIL COMPANYCONFIDENTIAL JULY 1979 ENERGYOUTLOOK

PACIFIC ALASKA COMPANY 1979 DOCKET NO 0H COST OF SERVICE

PACE CO POTENTIAL FOR NORTHERN TIER PIPELINE AN UPDATE REPORTPREPARED
FOR BUTLER ASSOCIATESASSOCIATE INC AND THE NORTHERN TIER PIPELINE CO REVISED

JANUARY1980

90



AND GAS JUNE 1979 LNG PROJECTSPROJECT DEVELOPOVERSEASOVERSEA ONLY
REGULATIONSREGULATIONDEVELOPIN PP 1721

POCOCK OCTOBER 1979 PROSPECTSPROSPECT FOR OIL AND GAS LOOK AHEAD TO

THE YEAR 2000 PP 107111

SAN FRANCISCO CHRONICLE JANUARY22 1980 CANADA UPS GAS PRICE BY 30

STOBAUGH AND YERGIN 1979 ENERGYFUTURE REPORTOF THE ENERGY
PROJECT AT THE HARVARD BUSINESSBUSINES SCHOOL RANDOM HOUSE

OCTOBER 1979 WORLD OIL AND OPEC THE RAZORSRAZOR EDGE
PP 123133

TIME DECEMBER 31 1979 OPEC FAILSFAIL TO MAKE FIX PP 2223

TUSSING AND BARLOW 1979 FINANCING THE ALASKAN HIGHWAYGAS

PIPELINEWHATSPIPELINEWHAT TO BE DONE REPORTPREPAREDFOR THE LEGISLATIVE
AFFAIRSAFFAIR AGENCY JUNEAU ALASKA
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EQUIVALENT AMORTIZED COST
MODEL DESCRIPTION

AND

NORTON SOUND

EAC CALCULATIONSCALCULATION



MODEL

10 BASISBASI FOR CALCULATION OF EQUIVALENTAMORTIZED

11 ASUMPTIONSASUMPTION WITHIN

DETERMINE COST FLOWSFLOW TO THE EAC

THE EQUIVALENTAMORTIZED COST MODEL HAS BEEN DESIGNED TO CALCULATE THE COST

PER BARREL OR MCF OF DEVELOPING PETROLEUMFIELD THE MODEL HAS BEEN USED IN

CONJUNCTIONWITH STUDIESSTUDIE COMISSIONED BY THE ALASKAN OCS OFFICE OF BLM UNDER

THE SOCIOECONOMIC STUDIESSTUDIE PROGRAM AS SUCH THE MODEL HAS BEEN USED TO ESTI

MATE THE PER BARREL MCF COSTSCOST OF DEVELOPINGOIL OR GAS FIELDSFIELD IN THE ALASKAN

OCS

THE INPUTSINPUT TO THE EAC MODEL ARE OUTPUTCASH FLOWSFLOW DEVELOPEDWITHIN THE DAMESDAME

MOORE ECONOMIC EVALUATION MODEL RUN ON THE GENERAL UNCERTAINTY SIMULATION

SYSTEM GUESSGUES SOFTWEAR PACKAGE OF SCIENTIFIC SOFTWEAR CORPORATION THISTHI

MODEL IS USED TO EVALUATE THE ECONOMICSECONOMIC OF DEVELOPINGAN OIL OR GAS FIELD IN

GIVEN ALASKAN OCS LEASE SALE AREA

THE EVALUATION PROCESSPROCES IDENTIFIESIDENTIFIE LIKELY PRODUCTIONTECHNOLOGIESTECHNOLOGIE SUITABLE FOR

GIVEN LEASE SALE AREA AND THE LIKELY GEOLOGIC CHARACTERISTICSCHARACTERISTIC THAT WILL

INFLUENCE OIL OR GAS PRODUCTION CHARACTERISTICSCHARACTERISTIC THESE DETERMINANTSDETERMINANT OF

PRODUCTIONCOST FLOWSFLOW AND REVENUE FLOWSFLOW ARE ESTIMATED BY DAMESDAME MOORE

AND BECOME INPUTSINPUT TO THE ECONOMIC MODEL ON GUESSGUES GUESSGUES THEN CALCULATESCALCULATE CASH

FLOWSFLOW THAT REALISTICALLYREFLECT THE ENGINEERINGENVIRONMENTALGEOLOGICAND

LOCATIONAL CHARACTERISTICSCHARACTERISTIC OF DEVELOPING OIL OR GAS IN THE ALASKAN OCS

THE COST FLOWSFLOW OVER THE PRODUCTIONLIFE OF THE FIELD BECOME THE INPUTSINPUT OF THE

EAC MODEL HENCE THE CALCULATED EQUIVALENT AMORTIZED COSTSCOST PER BARREL MCF

REFLECT NOT ONLY ESTIMATED COSTSCOST OF TECHNOLOGY THEY ALSO REFLECT GEOLOGIC

ASSUMPTIONSASSUMPTION THAT DETERMINE PRODUCTIONFLOWSFLOW AND PRICE ASSUMPTIONSASSUMPTION UPON WHICH

TAXESTAXE ARE BASED SINCE THE EAC MODEL CALCULATESCALCULATE AMORTIZED COSTSCOST OVER TIME



LOCATIONAL AND OTHER CONSIDERATIONSCONSIDERATION WHICH DETERMINE THE TIMING OF PRODUCTION

AND CASH FLOWSFLOW ARE EQUALLYIMPORTANTDETERMINANTSDETERMINANT OF THE CALCULATED EQUIVALENT

AMORTIZED COSTSCOST

CLEARLY PER BARREL MCF AMORTIZED DEVELOPMENTCOSTSCOST ARE SENSITIVE TO ALL OF

THE ESTIMATED AND ASSUMED VALUESVALUE THAT GOVERN THE CASH FLOWSFLOW GENERATED BY

GUESSGUES

12 CALCULATION OF EQUIVALENT AMORTIZED COSTSCOST

PER BARREL MCF OF

COST FLOWSFLOW FROM GUESSGUES ARE CONVERTED WITHIN THE EAC MODEL TO GENERATECOSTSCOST

ACCORDINGTO THESE CATEGORIESCATEGORIE

CAPITAL INVESTMENT COST

DEVELOPMENTOPERATINGCOSTSCOST

GENERAL AND ADMINISTRATIVE EXPENSESEXPENSE

ROYALTY

FEDERAL TAXESTAXE NET OF ALL TAX CREDITSCREDIT

TOTAL COSTSCOST THE SUM OF THE ABOVE

AS SEPARATESTEP THE MODEL CALCULATESCALCULATE THE CAPITAL EARNINGSEARNING WHICH IS

COMPONENT PART OF CAPITAL INVESTMENT AND REPRESENTSREPRESENT THE OPPORTUNITYCOST OF

CAPITAL

THE EAC CALCULATION INVOLVESINVOLVE THREE STEPSSTEP FOR SIMPLICITY INFLATION IS

IGNORED IN THISTHI EXAMPLE

THE PRESENTVALUE OF COST ARE CALCULATED AS

PV COST
RT

TL IL

WHERE

THE COST STREAMSSTREAM FOR THE FIVE COST ITEMSITEM SHOWN ABOVE AND TAXESTAXE

ARE NET OF DEPRECIATIONTAX CREDITSCREDIT AND OTHER TAX CREDITSCREDIT

CONTINUOUSCONTINUOU DISCOUNTING FACTOR AT VALUE OF MONEY



THE PRESENT BARREL EQUIVALENT OF THE PRODUCTION OF OIL IS CALCULATED

AS THE PRESENT VALUE OF THE OIL DISCOUNTED AT THE SAME RATE

EMPLOYEDTO CALCULATE THE PRESENT VALUE OF COSTSCOST

EET

WHERE

PRESENT BARREL EQUIVALENT

ANNUAL OIL PRODUCTIONIN YEAR

CONTINUOUSCONTINUOU DISCOUNTINGFACTOR AT

THE PRESENT BARREL EQUIVALENTOF PRODUCTIONIS CLEARLY DIFFERENT FROM EITHER

AVERAGE ANNUAL PRODUCTIONOR PEAK ANNUAL PRODUCTIONAND REFLECTSREFLECT THE TIMING OF

THE PRODUCTIONFLOWSFLOW

THE EQUIVALENTAMORTIZED COST PER BARREL IS EQUAL TO THE

PRESENT VALUE OF ANNUAL COSTSCOST DIVIDED BY PRESENT BARREL EQUIVALENT

EAC

CAPITAL EARNINGSEARNING OR THE OPPORTUNITY COST OF CAPITAL IS CALCULATED AS

SEPARATE STEP THE CAPITAL EARNINGSEARNING CALCULATION ASSUMESASSUME THAT RETURNSRETURN CAN BE

REINVESTED TO EARN THE OPPORTUNITYCOST OF CAPITAL AND IS CALCULATED AS



ER INTANG ERT
TL

WHERE GE TANGIBLE INVESTMENTSINVESTMENT IN YEAR

ITC INVESTMENT TAX CREDITSCREDIT

TAX FEDERAL TAX RATE

TH INTANGIBLE INVESTMENTSINVESTMENT IN YEAR

DEPRECIATIONIN YEAR

CONTINUOUSCONTINUOU DISCOUNTING FACTOR AT VALUE OF MONEY

PRODUCTION LIFE OF PROJECT



20 THE EAC COMPUTERMODEL

1H TO

THE ANALYTICAL APPROACHDESCRIBED ABOVE HAS BEEN PROGRAMMEDINTO COMPUTER
MODEL THISTHI MODEL IS DRIVEN BY HIGHER LEVEL ECONOMIC EVALUATION MODEL

RUN ON THE GENERAL UNCERTAINTY ECONOMIC SIMULATION SYSTEM GUESSGUES THE GUESSGUES

PROGRAM HAS BEEN DEVELOPED BY SCIENTIFIC SOFTWARE CORPORATION OF DENVER

COLORADO TO SERVE AS FLEXIBLE ECONOMIC EVALUATION SYSTEM GUESSGUES IS

FORTRAN PROGRAM WHICH EXECUTESEXECUTE INDIVIDUAL MODELSMODEL FROM AMONG ITS LIBRARY OF

COMPONENT MODELSMODEL THROUGH MINICOMPILER APPROACH EACH TIME THE DAMESDAME AND

MOORE VERSION OF GUESSGUES IS RUN THE EAC MODEL EXECUTESEXECUTE AND PRINTSPRINT OUT THE EAC

RESULTSRESULT ALONGWITH OTHER RESULTSRESULT OF THE ECONOMIC EVALUATION MODEL

THE VARIOUSVARIOU INPUT PARAMETERSPARAMETER TO THE EAC MODEL ARE DESCRIBED IN DETAIL IN THE

INPUT SECTION WHICH FOLLOWSFOLLOW MOST OF THESE INPUTSINPUT RELATE TO THE GENERATIONOF

STANDARD CASH FLOW ANALYSISANALYSI WHICH IS GENERATEDWITHIN THE ECONOMIC EVALUA

TION MODEL OF GUESSGUES OUTPUTSOUTPUT OF THISTHI MODEL BECOME INPUTSINPUT TO THE EAC MODEL

THE ACCOMPANYINGMANUAL EXPLAINSEXPLAIN THE GUESSGUES SYSTEM AND ALL THE VARIABLESVARIABLE WITHIN

THE BASIC ECONOMIC MODEL

22 FROM GUESSGUES TO EAC

THE EQUIVALENTAMORTIZED COST VARIABLESVARIABLE ARE CALCULATED DIRECTLY FROM THE

ANNUAL CASH FLOW OUTPUT OF THE GUESSGUES MODEL THE STANDARD CASH FLOW INPUT

VARIABLESVARIABLE TO THE EAC MODEL ARE SHOWN BELOW



UH

INVTAN TANGIBLEINVESTMENT
ITXCR TAX CREDIT RATE

FITRAT FEDERAL INCOME TAX RATE

INVINT INTANGIBLEINVESTMENT

DEPR DEPRECIATION
DISC2 DISCOUNT RATE INCLUDING REAL VALUE OF MONEY

AND INFLATION IF ASSUMED

DISC3 REAL VALUE OF MONEY
OPCOST OPERATINGCOST

ROYALT ROYALTY COST

FIT FEDERAL INCOME TAX NET OF TAX CREDITSCREDIT

GANDA GENERAL AND ADMINISTRATIVE EXPENSE
PRO OIL OR GAS PRODUCTION

CAPITB TOTAL INVESTMENT

NOTE DISC2 DISC3 WITH INFLATION ASSUMED AWAY

23

THE FOLLOWING IS MATHEMATICAL DISCUSSION OF THE EAC MODEL THE MODEL

LISTING IS SHOWN AT THE END OF THISTHI SECTION THE MODEL IS SETUP TO ALLOW FOR

INFLATION ALTHOUGHTHE EXAMPLEIS AN UNIFLATED CASE

THE FIRST STEP IN THE MODEL INVOLVESINVOLVE CALCULATING THE UNDISCOUNTED INCREMENTAL

AFTER TAX CAPTIAL INVESTMENTSINVESTMENT AS SHOWN IN EQUATION

KRET1T LITXCR FITRAT

INVINTTFITRAT

WHERE KRET1TUNDISCOUNTED INCREMENTAL CAPITAL INVESTMENT NET OF TAX CREDIT

OTHER VARIABLESVARIABLE AS DEFINED ABOVE



THE CUMULATIVE AFTER TAX CAPITAL INVESTMENT IS THEN EQUALTO

TN
KRET2 1H

TL

WHERE KRET2TRUNNINGTOTAL OF AFTER TAX INVESTMENT OTHER VARIABLESVARIABLE AS

DEFINED ABOVE

THE CUMULATIVE TOTAL OF KRET2 IS PRINTEDON THE SINGLE VALUED RESULTSRESULT TABLE

THE NEXT STEP IS TO CALCULATE THE INCREMENTAL DISCOUNTED CAPITAL COST THE

EFFECTIVE CAPITAL COST AT TIME MUST FIRST BE DISCOUNTED BACK TO THE MIDDLE

OF TIME PERIOD SINCE THE DISCOUNT RATE IS ENTERED AS NOMINAL RATE

EQUATION ADJUSTSADJUST THE VALUE OF THE AFTER TAX CAPITAL INVESTMENT SO THAT ITS

COST CALCULATED IN EQUATION IS THE CORRECT VALUE

12 DISC2 12 DISC2

KRETT 112 DISC2T TFL

THEN THE PRESENT VALUE OF THE INCREMENTAL DISCOUNTED CAPITAL EARN

INGSING ON KRETTNET OF DEPRECIATIONTAX CREDITSCREDIT IS CALCULATED IN ONE STEP

DISC2
TL2

CIT1T TH

THE FIRST COMPOSITETERM WITHIN THE BRACKETSBRACKET OF EQUATION IS THE ANNUAL

CAPTIAL CHARGE IN YEAR THE SECOND TERM IS THE DEPRECIATION TAX CREDIT IN

YEAR THE THIRD TERM DISCOUNTSDISCOUNT THE INCREMENTAL CHARGEBACK TO THE

BASE TIME PERIOD



THE CUMULATIVEDISCOUNTEDAFTER TAX CAPITAL EARNINGSEARNING IS

1H

TL

FINALLY THE CAPITAL EARNINGSEARNING PER BARREL OR MCF IS

1H
PBE

IS EQUAL TO THE CAPITAL EARNINGSEARNING PER BARREL MCF ON NET AFTER TAX

CAPITAL INVESTMENT EXCLUSIVE OF CAPITAL RECOVERY THISTHI IS CONTAINED WITHIN

THE TOTAL CAPITAL CHARGEON TOTAL INVESTED CAPITAL CALCULATED IN THE FOLLOWING

SECTION IS CALCULATED AND PRINTD IN THE TABLE OF SINGLE VALUED RESULTSRESULT

NEXT THE PRESENT VALUE OF THE FOLLOWINGCOMPONENTCOST FLOWSFLOW ARE CALCULATED

TO GIVE THE EQUIVALENTAMORTIZED COMPONENTCOSTSCOST ASSOCIATED WITH THE PROJECT

COST2 OPERATINGCOST OPCOST

COST3 ROYALTY ROYALT

COST4 FEDERAL INCOME TAX FIT

COST5 GENERAL AND ADMINISTRATIVE EXPENSESEXPENSE GANDA

COST6 CAPITAL INVESTMENT CAPITB

THISTHI IS DONE IN MANNER ALMOST IDENTICAL TO THE CALCULATIONSCALCULATION PERFORMEDIN

EQUATIONSEQUATION AND FOR THE CUMULATIVE DISCOUNTED AFTER TAX CAPITAL

INVESTMENT COST



THE PRESENT VALUE OF OIL PRODUCTIONIS CARRIED IN THE MODEL AS PBE PBE IS

CALCULATED IN THE SAME MANNER AS THE COST FLOWSFLOW EXCEPT IT IS DISCOUNTED WITH

DISC3 THE REAL VALUE OF MONEY SINCE PHYSICAL PRODUCTIONHAS NO INFLATION

THE FOLLOWING EQUATIONSEQUATION ILLUSTRATED FOR OPERATING COSTSCOST ARE CALCULATED BY

THE EAC MODEL TO ARRIVE AT THE COMPONENTAND TOTAL EAC PER BARREL MCF FOR

EACH COST ITEM

EQUATION ADJUSTSADJUST THE NOMINAL DISCOUNT RATE TO THE EFFECTIVE DISCOUNT RATE

FOR MIDPERIOD DISCOUNTING

12 DISC2 12 DISC2

OPCOSTTOPCOST2T 11

EQUATION 12 CALCULATESCALCULATE THE PRESENTVALUE OF EACH ANNUAL CASH FLOW USING THE

EFFECTIVE DISCOUNT RATE

DISC2
TL2

CIT2 OPCOSTT 12

EQUATION13 SUMSSUM THE DISCOUNTED VALUE OF ANNUAL CASH FLOWSFLOW TO ARRIVE AT THE

PRESENT VALUE OF THE COST STREAM OPERATINGCOSTSCOST IN THISTHI EXAMPLE

COST2 CIT2T 13

T1

EQUATION 14 DIVIDESDIVIDE THE PRESENT VALUE OF THE COST STREAM BY THE PRESENT

BARREL EQUIVALENTOF OIL YIELDSYIELD THE COMPONENTEAC OF THE COST STREAM

PBE 14



10

THISTHI IS PRINTED IN TABLE OF SINGLE VALUED RESULTSRESULT THE TOTAL EQUIVALENT

AMORTIZED COST PER BARREL IS EQUALTO THE SUM OF THE COMPONENTEAC COSTSCOST

57

CJT 15

CIT6 IS USED IN CONJUNCTIONWTTH

THE FOLLOWINGCOMPUTERPRINTOUT IS COMPLETELISTING OF THE EAC MODEL THE

MODEL STATEMENTSSTATEMENT ARE EXECUTED SEQUENTIALLYAND ONE PASSPAS IS MADE THROUGHTHE

ENTIRE MODEL FOR EACH TIME STEP SINCE THE CALCULATED COSTSCOST ARE RUNNING

TOTALSTOTAL THE MODEL SEEKSSEEK OUT THE VALUESVALUE ASSOCIATED WITH THE FINAL PRODUCTION

YEAR OR THE END OF THE PROJECT WHICHEVER COMESCOME FIRST ONLY THESE FINAL

VALUESVALUE ARE THE CORRECT RESULTSRESULT THE FINAL VALUESVALUE ARE PRINTED IN TABLE OF

SINGLE VALUED RESULTSRESULT IN THE GUESSGUES FORMAT

FOLLOWINGTHE LISTING IS AN EXAMPLEPRINTOUTSHOWINGTHE INPUTSINPUT TO GUESSGUES THE

CASH FLOWSFLOW GENERATEDAND THE SINGLE VALUED RESULTSRESULT TABLE

MAJOR STRENGTHOF THE GUESSGUES SOFTWEAR IS ITS CAPABILITIESCAPABILITIE WITH SENSITIVITY

TESTING AND MONTE CARLO NEITHER OF THESE OPTIONSOPTION WAS EXECUTED IN THISTHI

EXAMPLE EAC IS PROGRAMMEDTO CALCULATE ONLYMIDPOINT VALUESVALUE AND DOESDOE NOT

HAVE THE CAPABILITY TO GENERATE EXPLICIT SENSITIVITIESSENSITIVITIE OR MONTE CARLO VALUESVALUE

ADDITIONAL PROGRAMINGCOULD PROVIDETHISTHI CAPABILITY

THE EXAMPLE SHOWN IS THE TWO PLATFORMCASE SHOWN ON TABLE AL3 OF APPENDIX

THE RUN DESCRIPTIONIS LISTING OF INPUTSINPUT TO GUESSGUES THISTHI IS TWO PLATFORM
CASE PRODUCTION GROIL STARTSSTART IN YEAR PRODYR AT 192 MBD STEPSSTEP UP TO

1536 MBD AND PRODUCESPRODUCEFLAT UNTIL 45 PERCENTDCLSW OF RECOVERABLE RESERVESRESERVE



11

OI OF 500 MILLION BARRELSBARREL ARE PRODUCED THEN THE PRODUCTIONSTREAM

STARTSSTART TO DECLINE EXPONENTIALLYDCLNE AT 171 PERCENTANNUALLYDCLNPCT

UNTIL ECONOMIC LIMIT OH OF 12176 BD IS REACHED OIL IS PRICED AT 1800

BBL OTLP TANGIBLEINVTAN AND INTANGIBLEINBVINT INVESTMENTSINVESTMENT BEGIN IN

YEAR BASEYR AT 3745 MILLION AND STEP UP OVER SEVEN YEARSYEAR GENERAL AND

ADMINISTRATIVE EXPENSESEXPENSE GANDA BEGIN IN YEAR AT 100 MILLION ANNUALLY

OPERATINGCOSTSCOST BEGIN IN YEAR AT 700 MILLION ANNUALLY ROYALTYRATE

ROYRAT IS SPECIFIED AT 1667 PERCENTAND TAXESTAXE FITRAT AT 46 PERCENT

INVESTMENT TAX CREDIT ITXCR ON TANGIBLEINVESTMENTSINVESTMENT IS SPECIFIED AT 10

PERCENT OTHER VARIABLESVARIABLE SUCH AS DISCOUNT RATESRATE ARE ASSUMED AT CERTAIN

VALUESVALUE BY GUESSGUES UNLESSUNLES CHANGEDAND ARE AUTOMATICALLYENTERED

THE NEXT SIX TABLESTABLE SHOWN ARE PRODUCTIONAND CASH FLOWSFLOW CALCULATED BY

GUESSGUES THE BOX ON THE LAST TABLE CONTAINSCONTAIN THE SOLUTION VALUESVALUE OF BOTH THE

EAC MODEL IN THE TOP EIGHT LINESLINE AND THE BASIC ECONOMIC MODEL
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PUN DESCRIPTION

DEMONST GUN TWO FOQI CASE
00 LISTING OF INPUT DECK

DATA 30

LL DEMONSTRATION RUN TWO PLATFORM CASE

LEASLEA DEMO

BASEYR

PRO3 PRODYR
QIS

TAPL

TACL QIL 672FL0 L24 153600 153600 153600
TAE GPOIL 6Q0 3E
TAEL GROIL 153600 600
TABL GROIL
TAE

PROP OCLINE

DCLSW
PR DCLPCT 0171
RO IL 500000
RO 010 12176

OILP

TABL ANH 37450 114T 201200 167200 76900
TA INVTAN 65700 33300

TAL INVTAN

TAFL INVTAN
BL INVTAN

TA INVTAN

INVINT 37450 50H 201200 167200 76900
BL INVINT 65700 33300

INVINT
TA INVINT

FE INVLNT

INVINT

AN 10000

RI UPCOST 70000
PROB R0Y

RO NFL
PROSPRO FITWAT 046
RO CREDIT
RO RH 01
RO MTOYP

ND



1E RUN PLAWRMCASL

YEAR GROSSGROS NET INT EFFECT OIL NET

OIL PRICE OIL
MS

100

200

RR

14

TOTAL NET

VENUE

7OOO 0000 18OO
0000 0000 1800 0000 0000
0000 0000 00H 0000

0000 0000 0000 0000

600 7008000 1800 126144000 105115795

24528000 24528000 441504000 83
520 8T 6832

800 064 6G 1009152000
900 640 60 1800 1009152000

1100 40 6P0279233

1200 8E7 8270 1800 8852 63
16 IO
2S83907 2S83907 1800 465103303 387570582

1500 21420591 2140 1800 85 31296012
IC

1700 8H 14721108 1800 264979951 220807793

122O37 9H 1800 668 83

2FL00 8386951 00H 150 125799232

2100 6952782 12 008 104287563

2200 63 103749418

2300 4778237 E37 1800 Q689
0000 0000 1800 0000 0000

2500 0000 0000 0000 0000

2600 0000 0000 0000 0000

2700 0000 0000 0000 0000

0000 000 1800 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

8S 48 OQ9 8756
0014102
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EM RUN TWO 8MH EQ

AE NIBL OPERATING ERL AND ECQI TOTAL TAXABLE
CUST COST DEDUCTIONSDEDUCTION ME

MS MS

0000 10000000 0000 47450000 47450000
200 0000 10000000 0000 124650000

2O1OOOOO 211200000 1200
00H 000

70000000 10000000 165527082
70000000 0Q0

700 000 70000000 10000000 178976458 50427
0Q 0H 0000 0000 832 L60 680093799

0000 000 10000000
0000 70000000 10000000 778 52

00H 0000 70000000 10000000 5348S5348
0000 UOQOL 10000000 8842 EQ
00H 00H 10000000 44939130 939 42

1400 0000 000H 10000000 39H 117254539 270316043
ICOO 00H 00 8Q 8401 1Q

0000 000 602
1700 0000 000 00 21224760 4Q7 033

0000 70000000 10000000 59S 543
1900 0000 700 865 43

0000 70000000 10000000 92 9H 33707002
0000 70000000 8UL

2200 OOH 70000000 10000000 8310276 0276 6S
0000 70000000 000 6889219 15

UH 00H 40
5C0 0000 0000 0000 0000 0000 0000
200 0000 00H 0000 0000 0000 0000

OQO 0000 0000 0000
0H 0000 0000 0000 0000

2000 0000 0000 0000 0000 0000 0000
00U 00

1330000000 230000000 52
1Q01



WU

TWO

IA

CASF

YEAR

NF

OP

LH

AM

CAPTIAL

IQ

EQRA

FQP

PPSNT

WRIR

UQEH

COSTSCOST

VH

CASH

FLOW

INCOME
TAX

CASH

FLOW

AFT

TAX
CF

MS

MS

MS

DISC
MS

OQ

0000

200

0000

0000

000

OQ0EH

3Q

57

61Q0

493

0Q0

00

0000

0000

334400000

512

62

071

500

28

27780192

5Q0Q

67

70000000

0H

50Q

9Q57

0326

UU

S72

092

10000000

0000

263

2Q

80

11

26Q

70000000

00Q

0000

312843147

19

1000

810047304

000

10000000

0000

4730

50H

1100

0Q

000H

00

604

1H

143237067

0UH

10000000

6Q8

69Q

11Q9U

7E

QSEQ

IQ

70000000

0000

0000

307570582

5380

83

8Q6

012H

10000000

0000

29Q

67

144506492

1600

835

O0Q

10000000

0000

457

82

0H

220807793

0000

10000000

0000

807

819

85799598

19583875

A0O

60L

0000

60UL

17

6267

2000

99Q

10000000

0000

55

95

87Q

0H

10000000

0000

6535

63

2200

10000000

00H

853708

7308097

2300

89H

00

10000000

0000

R3

05Q

87Q

0000

0000

0000

0000

2600

0000

0000

0000

0000

0000

0000

0000

0H

0000

0000

0H

0000

0000

0000

2700

0000

0000

0000

0000

0000

0000

2800

0000

0H

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

00L

0000

0000

000

00H

000H

6Q1

1920393028

57Q

631337715

00

420
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PLA

SINGLEVALUED RESULTSRESULT TABLE

EQUIV MOPTIZ COST SRPL 16275
TH LH JQV IBB

AFTER COST E3
CUM DISC OP COST SPBL

CUM DISC FEDERAL TAX SBBL 2991
CUM DISC GAND SSAL 565
CUM DISC CAPITAL EL
CUM AFTER TAX ESTM MS 600
NP OF PRETAX DISC1 MS 32

1Q
PRSNT WRT AFT TAX CF DISC2 MS 549
PRSNT WRT AFT TAX CF DISC3 MS
SNT WRT AFT TAX CF SC4
TAQX DCF RATE OF RETURN 456
AFTERTAX DCF RATE OF RETURN 2007
DISC PROFITINVST AT DISC1 55
AFT TAX PPOFITINVST DECML 173
AFT TAX ON WECML
M4X FLO

APS

STOCHASTIC PROFIT OOOO

AA AA EA AAEAA AAA
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30 SOUND EQUIVALENT

COSTSCOST EAC OF FIELD DEVELOPMENT

31 OIL

TABLE 13 SHOWSSHOW THE EQUIVALENTAMORTIZED COSTSCOST OF PRODUCINGOIL IN THE NORTON

BASIN FOR THE FIELDSFIELD THAT COMPRISETHE HIGH FIND MEDIUM FIND AND LOW FIND

SCENARIOSSCENARIO THESE COSTSCOST ARE PEGGED TO THE FIELDSFIELD ON TABLESTABLE 61 71 AND

81 SINCE SOME OF THE FIELDSFIELD SPECIFIED IN ONE SCENARIO HAVE THE SAME CHARAC

TERISTICSTERISTIC LOCATION WATER DEPTH PLATFORMTYPE PIPELINE SIZE AND DISTANCE

ETC AS THOSE IN ANOTHER THOSE FIELDSFIELD ARE NOT REITERATED IN THE TABLESTABLE

CONSEQUENTLYTHERE ARE FEWER FIELDSFIELD SPECIFIED IN THESE TABLESTABLE THAN THE TOTAL

OF THE LOW MEDIUM AND HIGH FIND SCENARIOSSCENARIO HOWEVER THE EAC OF EACH UNIQUE

FIELD IS GIVEN IN THE TABLESTABLE

DEVELOPMENTCOSTSCOST ARE CALCULATED TO RANGE FROM 1615 TO 1984 PER BARREL

THE AFTER TAX RANGE OF UNCERTAINTY AROUND THESE COSTSCOST IS BETWEEN MINUSMINU 10

PERCENTAND PLUSPLU 15 PERCENT DEVELOPMENTCOSTSCOST INCLUDE THE COSTSCOST TO PRODUCE

AND DELIVER BY PIPELINE TO SHORE TERMINAL AT CAPE NOME TRANSPORTATION

COSTSCOST FROM CAPENOME TO LOS ANGELESANGELE WERE ESTIMATED IN SECTION 3543 TO RANGE

BETWEEN PER IN 1979 DOLLARSDOLLAR THISTHI ASSUMED TRANSPORTBY

ICEREINFORCED SHUTTLE TANKERSTANKER FROM CAPE NOME TO TERMINAL IN THE ALEUTIANSALEUTIAN

SUCH AS DUTCH HARBOR FOR TRANSFER TO LARGECONVENTIONAL TANKERSTANKER

PER BARREL AS THE TRANSPORTCHARGETO THE EAC COSTSCOST IMPLIESIMPLIE THAT

OIL CAN BE LAIDINTO LOS ANGELESANGELE BETWEEN 1840 AND ABOUT 2200 PER BARREL

THE LARGESTCOMPONENTOF COST IS THE CAPITAL CHARGEWHICH IS COMPUTEDASSUMING

15 PERCENTVALUE OF MONEY THE 1984 DEVELOPMENTCOST SHOWN FOR THE 180

MILLION BARREL FIELD ON TABLE 13 EXCEEDSEXCEED THE ASSUMED WELLHEAD PRICE OF CRUDE

OIL USED IN THE ANLYSISANLYSI HENCE FIELD OF THISTHI SIZE IS NOT ECONOMIC ASSUMING

15 PERCENT VALUE OF MONEY WITH 10 PERCENTVALUE OF MONEY THISTHI FIELD IS

MARGINALLY ECONOMIC
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32 GAS

TABLE AL4 SHOWSSHOW THE EAC CALCULATION FOR NONASSOCIATED GAS FIELDSFIELD THAT

COMPRISETHE HIGH FIND MEDIUM FIND AND LOW FIND SCENARIOSSCENARIO THESE FIELDSFIELD ARE

DESCRIBED ON TABLESTABLE 47 48 AND 49 OF CHAPTER SINCE SOME OF THE FIELDSFIELD

SPECIFIED IN ONE SCENARIO HAVE THE SAME CHARACTERISTICSCHARACTERISTIC LOCATION WATER

DEPTH PLATFORMTYPE PIPELINE SIZE AND DISTANCE ETC AS THOSE IN ANOTHER

THOSE FIELDSFIELD ARE NOT REITERATED IN THE TABLESTABLE CONSEQUENTLYTHERE ARE FEWER

FIELDSFIELD SPECIFIED IN THESE TABLESTABLE THAN THE TOTAL OF THE LOW MEDIUM AND HIGH

FIND SCENARIOSSCENARIO HOWEVER THE EAC OF EACH UNIQUEFIELD IS GIVEN IN THE TABLESTABLE

DEVELOPMENTCOSTSCOST ARE CALCULATED TO RANGE BETWEEN 215 AND 243 PER MCF BY

COINCIDENCE THESE 1979 COSTSCOST CLOSELY BRACKET THE 236 PER MCF PRICE ALLOWED

IN 1980 BY SECTION 102 OF THE NGPA FOR NEW NATURAL GAS

THE PROBLEMWITH DEVELOPING NORTON BASIN GAS IS THAT IT MUST BE CONVERTED TO

LNG APPENDIX WHICH ADDRESSESADDRESSE THE MARKETABILITY OF LNG ESTIMATED THAT

NATURAL GAS COULD BE CONVERTED TO LNG AT CAPE NOME AND TRANSPORTEDTO PT

CONCEPTION CALIFORNIA FOR APPROXIMATELY PER IN 1980 DOLLARSDOLLAR

CONVERTINGTHESE TO 1979 DOLLARSDOLLAR WITH AN INFLATION RATE OF 15 PERCENTIMPLIESIMPLIE

PER AS THE COST OF MARKETING NORTON BASIN LNG CONSISTENT WITH THE

DEVELOPMENTCOSTSCOST SHOWN ON TABLE

ADDING 340 PER MCF TO THE RANGE OF CALCULATED DEVELOPMENTCOSTSCOST IMPLIESIMPLIE THAT

NORTON BASIN NATURAL GAS CAN BE LAIDIN TO CALIFORNIA FOR 555 TO 583 PER

LICE IN 1979 DOLLARSDOLLAR IN VIEW OF THE RANGE OF UNCERTAINTYSHOWN ON TABLE 14

FOR DEVELOPMENTCOSTSCOST AND THE UNCERTAINTY WITHIN THE LNG COST ESTIMATION

THESE COSTSCOST MUST BE JUDGEDVERY SPECULATIVE THEY DO INDICATE WITH CERTAINTY

HOWEVER THAT DEVELOPING AND MARKETING NORTON BASIN LNG WILL BE COSTLY

ADVENTURE
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