
TECHNOLOGICAL \'iANDERH1GS H] THE HHITERLArlDS 

OF CANADA 

IN CHECI<Ii~G Of\! [W NOTES) I viAS A['lAZED TO DISCOVER THAT THE 

LAST TIr1E I SPOKE AT A SEfmlAR HERE AT THE DEPIl.RTi'lEflT OF 

,~ERONAUTICS Af'lD ASTRor~AUTICS HAS or] 1'lAY 8T1t 1971l. THEN I 

SPOI<E Il.BOUT PROBLE11S PERCEIVED BY OUR NATIVE PEOPLES AS 

i'jORTHERIl RESOURCES ARE DEVELOPED) A~lD HO\'I ~IEH TECHNOLOGY 

r·'1I GHT ASS I ST THEr1 - P;~RTI CULARLY THE US/CANADA DIRECT BROAD­

CAST SATELLITE K1W\1N AS CTS OR IHERr~ES" (BY THE \'JAY IN THE END 

IT DIDN'T HAPPEN - THE INDIANS INFURIATED THE POLITICIANS SO 

["lUCH) THEY CUT-OFF THEIR FUNDS), I ALSO SPOKE ABOUT THE 

APPLICATIor~S OF ADVANCED TECHIJOLOGY IN CMADA'S ARCTIC Mm 

THE ESTABLISHflENT OF DEVELOpr'lENT POLI CI ES FOR EXTRACTI flG RESOU RCES) 

PARTICULARLY NO[~-REilEViABLE OIL AND GAS DEPOSITS BENEATH THE 

ARCTIC OCEMJ. THE LIl.TTER HAS FAR f'10RE SUCCESSFUL THll.N TilE HORK 

IHTH i~ATIVE PEOPLES) AND TODAY I HOULD LIKE TO FOCUS ON SOf1E Or: 

THE APPLICATIONS OF ADVANCED TECHNOLOGY ASSOCIATED WITH CANADA's 

EtlERGY -RELJlJED RESOURCES I N THE FAR NORTH - THE I R EXTRACTI art 

UPGRPIDH1G 1~i'JD TRANSPORTATION TO f"1ARI<ET. 

A LOT Hfl.S HAPPENED IN THE PAST 6~ YEARS. OIL ,ll,[lD f~ATUR,L\L GIl.3 

HAVE BEEiJ DISCOVERED Ii~ COnr·1ERCIALLY-SIGNIFICNJT QUANTITIES IN 

THE ARCTIC: HYDROCf.\.RBm~ ENERGY PRICES HAVE BEEt"l rl/l,mpUL.~TED 

UPHARD BY THE OPEC CARTEL TO THE POI NT I'IHERE ,L\LTERr'L~TE AND 
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SY1HHETIC FUELS HAVE BECQ["1E ECONDf''lICALLY ATTRACTIVE AND 

TECHNICALLY FEJ~SIBLE: A SIWIG f'lIGHT BE PREDICTED B,~CK T0\1ARD 

URAiJ I Wi AFTER THE ENVI ROI~r1ENTAL COSTS OF COAL-BU RrmlG HAVE 

BEEi'J r10RE FULLY RECOGNIZED: AND HWORTANT STRIDES ARE BEING 

f1ADE To\iARD THE I NTRODUCTI ON OF THE HYDROGEN ECmW~lY AS THE 

TECHi~OLOGIES FOR GEflERATHIG A.rm ,WPLYING THIS EnERGY CURRENCY 

ARE MATURING. I INTEND TO TOUCH UPON ALL THESE SUBJECTS IN 

MY TALK TO YOU THIS AFTERNOON. 

UNLII(E f.10ST OF ITS WDUSTRIP,L PARTNERS, CM1AD,l\ IS A NET 

EXPORTER OF ENERGY. W 1979, ITS TRADE BALANCE IN PILL ENERGY 

COl'1i'lOD I TI ES ,l,r10UrHED TO A CO!'·lFORTABLE $3.8 B I LLI mt f10ST OF 

liHICH liAS ['lADE UP OF NATURAL GAS ($2.9 BILLION). OTHER 

COf.1MODITIES ON THE POSITIVE SIDE WERE ELECTRICAL ENERGY AND 

URANIUrt THE rlAIN NEGATIVE TRADE BALANCES IN ENERGY IIERE 

PETROLEU["1 AND COAL. A SIGNIFICAI'lT Ar10UNT OF rw Ic!QRI( OVER THE 

PAST FHI YEARS H.4S BEEN DIRECTED TO SCIENCE AND TECHNOLOGICAL 

POLICIES ASSOCIATED \'lITH SUCH CANADIAN ENERGY ECO:~O~lICS. 

OIL AND GAS 

CMADA IS CURREiH AnNUAL CONSU~lPTI ON OF 0 I L Af·l0UfHS TO ABOUT 

1. 8 ['11 LLI ON BARRELS PER DAY, BUT \IH I LE IT If'1PORTS Sor'lE Q25, 000 

BARRELS A DAY THROUGH ITS EASTERN PORTS, IT EXPORTS TO THE 

US FROI'I] ALBERTA SO THAT NET H1PORTS mOUtH TO 215,000 BPn. .; 

RECENT STATEilENT BY THE CAiJADI.L\rl GOVERf·1MENT HAS SET A GO,;L OF 
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COI'lPLETE 0 I L I NDEPENDENCY BY 1990 - A TALL ORDER CONS IDERI NG 

THAT unDER CURRENT TRENDS AND \'lITH CURRENT POLICIES, NET 

If'1PORTS Ii0U LD BE EXPECTED TO RE,~CH 600,000 BPD BY 1990. 

CANADA EXPECTS TO ACHIEVE THIS AMBITIOUS GOAL OF FINDING 

600)000 BPD BY A NUf1BER OF TECHNIQUES: 

- BY MOUNTING A MAJOR OFF-OIL PROGRAM) PARTICULARLY TO 
SWING FROM OIL TO NATURAL GAS FOR SPACE HEATING AND 
COAL FOR ELECTRICAL GENERATION) 

- BY ACCELERATING THE SWING TO RENEWABLES AND TO ALTERNATE 
FUELS FOR TRANSPORTATION SUCH AS PROPANE) ALCOHOL AND 
LATER CROGENIC FUELS SUCH AS LNG) SNG AND HYDROGEN. 

- BY MOUNTING MAJOR INITIATIVES IN EXTRACTING CRUDE OIL 
FROM THE ATHABASCA TAR SANDS IN NORTHERN ALBERTA. 

- BY ACCELERATING EXPLORATION AND EXTRACTION OF FRONTIER 
OIL AND GAS IN CANADA'S ARCTIC, PARTICULARLY THOSE OFFSHORE. 

- BY ESTABLISHING A PROGRAM TO EXTRACT AND UPGRADE HEAVY 
OILS TOO VISCIOUS TO EXTRACT WITH CONVENTIONAL TECHNOLOGY. 

- AND OF COURSE) BY MOUNTING MAJOR ENERGY CONSERVATION 
PROGRAMS AND EFFICIENCY ENHANCEMENT EFFORTS SUCH AS 
OIL-FURNACE EFFICIENCY IMPROVEMENTS. 

f'W PARTI CULAR I NTEREST AND IiWOLVErlErJT I SIN ASPECTS OF EXPLOR­

ATI OIL EXTR,~CTI 0(1 AND TRMSPORTATI ON OF 0 I L MD GAS FROf'1 CANADA's 

ARCTIC. IT IS HERE THin ADVANCED AEROSPACE TECHNOLOGIES HILL BE 

CALLED urQ['l. THE PROBLEf'1S OF EXPLORATION AND DEVELOPrlEi'lT DRILLIi'lG 

USH1G THE NEI~ DYNMlICALLY-POSITIONED DRILL SHIPS IN DEEP I'!ATER 

ARE NO DIFFERENT IN CArjADIAI\1 HATERS TIWl IN OTHER PARTS OF THE 

\1ORLD filTH onE ivlAJOR DIFFERENCE - THE THREAT OF ill. DRILLING 

TECHNIQUES NOW HAVE ADVANCED TO THE STAGE WHERE DRILL SHIPS CAN 
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RAPIDLY WITI1DRAW FROM A DRILLHOLE WITHOUT CONCERN FOR A BLOWOUT 

ShOULD THERE DE A TfiRE,~T C!~USED BY HIGH S[/\S, DRIFTEKi ICE FLOES 

OR ICEBERGS Aim LATER RE2Uf'1[ DRILLI~IG. HO\'~EV[P., THERE IS 
NEED FOR ,~T LEAST M1 HOUR'S HARNIrlG OF AN If)lPENDING ICE THREAT 

TO A DRILLSHIP, BUT OF COURSE T!IE LONGER THE LEAD TIf1E, THE 

BETTER. 

WHILE DRILLSI1IPS NEED TIrlELY AND ACCURATE ICE IflFORMATION FOR 

THEIR S/-\FE OPERATION, SO ALSO DO VESSELS OPERATING IN ARCTIC 

\'!ATERS - PARTICULARLY IN TInES OF DARKNESS AND POOR VISIBILITY 

WHICH ARE COMMON CONDITIONS IN THE ARCTIC WINTER. AT TilE 

PRESENT TIME, THERE ARE INSUFFICIENT DISCOVERIES OF OIL 

RESERVES TO JUSTIFY EITHER ,t.. PIPELINE OR OIL TAnKER OPERATIOf'J 

TO REMOVE OIL FROM CANADA'S ARCTIC. THE SITUATION IS VERY 

DIFFERENT FOR tlATURAL GAS. PROVEf'J CURRENT r1ARKET,~BLE NATURAL 

GAS RESERVES ARE BEn/EEN 13 AND 2Lf TRI LLI OI'J CUB I C FEET - \JELL 

ABOVE THE THRESHOLD OF 14 TeF CO['JSIDERED THE f'lIfHMUr1 Ar'10UNT 

NEEDED TO JUSTIFY A PIPELINE OR LIQUID NATURAL GAS (LNG) 

TANKER PROJECT. 

H!O SUCH PROJECTS ARE NOVI BEING FUNDED - THE POLAR GAS PIPELINE, 

A Y-SHAPED SYSTEf'l FRDr'j THE DEEP ARCTIC AT f'lELVILLE ISLAND /I.ND 

FROn TUKTOYAKTUK Oi~ THE BEAUFORT SEi\ JOINING IN THE B/IRREN 

LANDS NEAR GREAT BEAR LAKE AND EXTENDING SOUTH AND EAST TO 

f'1ARKETS, AND THE ARCTIC PILOT PROJECT vlHERE LNG HILL BE TAf,jKERED 
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THROUGH THE NORTH\IEST PASSAGE FRm'l f1ELVILLE ISLAf'1D STARTING 
IN 1985, 

SUCH f'llASSIVE PROJECTS HILL mVOLVE THE USE OF SUPERTMjKERS, LNG 

CARRIERS AND RESUPPLY VESSELS CAPABLE OF BREAKING THROUGH 10 

FEET OF ICE, .~LL SUCH OPERATI or~s In LL BE HEAVI LY RELIANT ON 

TIr'1ELY ICE RECONNAISSANCE, HE ARE PUI.rJNrriG FOR BOTH A SATELLITE 

A~D AN EXPANDED AIRCRAFT ICE RECONNAISSANCE OPERATION, BECAUSE 

YEAR-ROUND, ALL-\4EATHER ICE INFORl'lATION IS rlEEDED, BOTH PLAT­

FORMS HILL CARRY RADAR - SYNTHETIC APERTURE RADAR FOR HIGflEST 

RESOLUTI Of'L CALLED SAR, 

THE AIRBORrlE SAR HILL BE A DUAL-FREQUENCY ex ,l\ND C BAND) DU.~L 

POLARIZATIor~ SYSTEf1 FLmm AT LiO,OOO FT, USInG ON-BOARD, ['lEAR 

REAL-TIME PROCESSING - THIS WILL USE CIRCUITRY CAPABLE OF UP 

TO 140 f1EGA OPER,~TIOf'JS PER SECOND, H1/,GERY I'II LL BE TRNJSrlITTED 

DIRECTLY TO THE VESSELS AND ALSO TO AN I CE FOREC.~STI NG CEnTRE 

FOR GENERATI f'JG FOREC.4ST PRODUCTS ilEEDED BY ARCTI C ['lARI NERS. 

DEVELOP[1EfH OF THE A I RBORf'JE SAR PROCESSOR IS J UST cm'1~1ENC E~G , 

11HILE AIRCRAFT CAN GIVE Til,CTICAL ICE DATA, TOO rW1Y f'JOULD BE 

REQUIRED TO COVER ALL THE ,~RCTIC AREAS THAT NEED TO BE SERVICED, 

THE IDEAL CDr1BINATION IS TO nIx STRATEGIC Ir1AGERY AVAILABLE FROf'1 

A SATELLITE WITH AIRCRAFT TACTICAL DATA, CANADA IS ABOUT TO 

DES I Gi'J AND DEVELOP ITS OI'II'J SATELLITE FOR STRATEG I C ICE RECONNAI SSANCE 

OPERATIOi~S, CALLED RADARSAT J IT \'lILL ['WTUSEOrJ-BAORD J REAL TIf1E 
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PROCESSING WHICH I'/OULD REQUIRE CIRCUITRY 10-20 TIf"lES FASTER THAN 

THAT NEEDED ON THE AIRCRAFT PROCESSOR, IT WILL DRAW UPON THE 

SUCCESS OF SEASAT 1 HIHCH PROVIDED A LARGE Ar10UNT OF VALUABLE 

RADAR If'lAGERY OF CANiI,DJ\ I S ARCTI C ICE, RADARSAT \I I LL HAVE 

SUFFICIENT RESOLUTION (50-70 METERS) TO BE USEFUL IN THE EVENT 

THAT THE flIRCRl-\FT OPERATIO~lS ARE CLOSED DOlIfl DUE TO LOCAL HE,llJHER, 

rw r'1AJOR PROJECT OVER THE NEXT 18 1'10NTHS HI LL BE TO SET OUT THE 

USER REQU I REflE:HS FOR RADARSA L AllO I NTEGR/\TE THAT PROGRN'l IHTH 

THE AIRCRAFT PROGRAr1 AND CAN,~DA/S EFFORTS IN ICE FORECASTING, 

URNl! Ur1 

ANOTliER ENERGY PROJECT OF CURRENT INTEREST TO ME IS ASSOCIATED 

\~ITH THE NUCLEAR POI'JER INDUSTRY, ASIDE FRDr1 PLANT OPERA.TIOilAL 

PROBLEMS SUCH AS THOSE Ef'JeOUNTERED AT THREE m LE ISLAND, THE 

l'lAJOR IMPEDH1ENT TO THE GRmml OF nUCLEAR PDI'iER, CERTMNLY IN 

CA[~ADA, IS THE SAFE DISPOSAL OF rlUCLEAR vJASTES AT BOTH ENDS OF 

THE FUEL CYCLE, CANADA I S HEAVY -HATER f10DERATED AND COOLED 

REACTORS, CALLED CANDU, BURN [jATURAL URAi'JIUr'1. HIGH-LEVEL \'lASTES 

FROn THESE REACTORS ARE CURRHJTLY STORED TEf1PORARI LY UNDER \~ATER 

IN LARGE S\m1r1HIG POOLS AHATHIG THE DEVELOPf1ENT OF A SAFE DISPOSAL 

TECHN I QUE, THE ATom C EnERGY OF CANADA - CANADA IS GOVERtmENT -mINED 

i'lUCLEAR POHER COMPANY - IS CONDUCTI NG I HTEr1S lifE RESEARCH ON THE 

USE OF DEEP-ROCK DEPOSITORIES IN PLUTONS WHICH ARE LARGE, STRUC­

TURALLY-SOU~lD ROCK STRUCTURES, LIKELY TO REr.1AHl INTACT HELL 
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BEYOI'JD THE NEXT I CE AGE I N REG IONS I'IHERE THE PROBAB I LITY OF AN 

EARTH QUAKE 1$ VIRTUALLY ZERO, HALF-LIVES OF SDr1E RADIOrlUCLIDES 

EXTEND FOR THOUS,IIJJDS OF YEARS) THUS NECESSITATING SUCH PRECAUTIOi'lS, 

HIGH-LEVEL \~/~STES ,~RE OnLY HALF THE STORY, AT THE FRONT Er~D OF 

THE FUEL CYCLE) THERE IS nlE r'lINII~G AND MILLING OF URAN I Uf'1 FUEL, 

CANADA HAS SIGNIFICANT DEPOSITS OF URMHUM ~!HICII) IN 1979) CON­

TRIBUTED i~EARLY $1 BILLIQN TO CNJADA'S TRADE SURPLUS IN ENERGY 

CDr1f"10DITIES, TilE flINING OF URMIUfi IS HEAVILY DEPErmENT ON 

WORLD PRICES, BACK IN THE 1950's) URANIUf1 OXIDE SOLD FOR ABOUT 

$10 PER POUND, BY THE EARLY 19605) PRICES STARTED TO FALL TO 

TilE POINT I'IHERE) BY THE EARLY 19705) vrOP,LD PRICES DROPPED TO LESS 

THAN $SILB, DURING THAT PERIOD nINES THAT \'JERE PROSPEROUS IN 

THE 50s AND 50s STARTED TO CLOSE DOI'iN, HQ\lIEVER) AFTER OPEC IN 

1973-74, PRICES ADJUSTED UPI'IARD TO $20ILB) AND CONTHWED TO 

RI SE TO AS HIGH AS $L[OILB BY 11ID 1976 \'IHERE THEY REf'1AI NED UNTI L 

LATE 1979, SINCE THEN THEY HAVE DECLINED TO WHERE NOW) THE 

PRICE IS ][~ THE ORDER OF $30ILB, THE PRESENT OVERSUPPLY LIKELY 

WILL DIMINISH DURING THE 19305) AND PRICES MAY AGAIIl RISE, 

THIS UP AND DOWN KIND OF EXISTENCE CAUSES SOME DEGREE OF 

INSTABILITY IN THE MINING INDUSTRY, HOWEVER, UP TO THE PRESENT) 

U RAin U~1 f1I NES IN CANAD,L\ HAVE DEPOS !TED A rtL\SS I VE 100 flI LLI Drl 

TONNES OF MINE AND MILL TAILINGS ON THE SURFACE WHICH) WHEN 

DUMPED FROM THE MILL) CONTAIN A NUMBER OF POLLUTANTS INCLUDING 
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RADIONUCLIDES U.'lAH1LY RADIUn 226) THORIU~l 230 AND LE.~D 210) 

HEAVY f<'lETALS) SULPHIDES) ,l\RSENIDES ll.f'lD OTHER CmHMlINA~ITS) ALL 

OF WHICH MAY FIND PATHWAYS TO THE BIOSP~IERE. SUCH TAILINGS 

PILES ~1AY BE "f1ANAGED" HHILE THE rmlES ARE OPERATING: BUT AFTER 

THE nINE IS CLOSED D0\1N (FOR 11HATEVER REASmj) TIIERE IS GREAT 

CONCERN AS TO WHAT TO DO WITfl ALL THE TAILINGS. 

I Arvl HEADING UP A FEDERALIPROVINCL~L TECHNICAL PLANNING GROUP 

ATTEMPTIl'JG TO DEFINE AND ORGANIZE AN RAND D PROGRAr1 DESIGNED 

TO r11ITIGATE THE DJVIRQ[~r1Ei'JTAL mPACT OF SUCH TAILINGS. IF 

URMlIUI,l PRICES FOLLOI'! EXPECTED TRENDS) THERE HILL BE OVER 

A BILLION TONNES ON THE SURFACE BY YEAR 2000: 

THE PATH\'IAYS THROUGH I'IHICH CONTMlINANTS CAN REACH MAN ARE 

GROUPED INTO FIVE REGIMES: 

- AIR TRANSPORT (PRINCIPALLY RADON GAS) 

- SURFACE WATER TRANSPORT (RA1N RUNOFF) 

- GROUNDWATER TRANSPORT 

- FOOD CHAIN (ANIMALS EATING VEGETATION ON TAILINGS) 

- DIRECT RADIATION 

IN THE us) URANIUfil OCCURS IN DESERT AREAS HHERE THE HATER T.I\BLE 

IS VERY LDI'!: \'IHERE,~S IN C/\NADA OFTEi~ THE \~ATER TABLE IS mf'lEDIATELY 

AT OR I~BOVE THE BASE OF THE TAILINGS PILES VlHICH GREATLY cmlPLICATES 

OUR PROBLU1, 
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IF SOLUTI OI-IS ARE ['JOT FOUND FOR TilE Lm~G-TERn r~Mj,%EMErJT OF 

URAIJIUn TAILI[~GS, THE ENVIRONrlHITAL D,~NGERS COULD BE SUFFICIHJTLY 

SIGillIFICMT TO CLOSE-DO\'iil OR DR.~STICALLY CURTAIL URMJIUf1 PRODUCTION, 

HYDROGEN AND ELECTRI C POVJER 

AS A FI NAL EXAf'lPLE, IT IJOULD LI I<E TO TOUCfi ON A. PROJECT I Af'1 

CURRDHLY TRYING TO PUZZLE THROUGH, IT IS TO DEFINE \'IHAT CAN,~DA 

SHOULD BE DOIr'lG ~,BOUT HYDROGEN ,~S i~N ENERGY SOURCE, OR PERHAPS 

['lORE ACCURATLEY AS AN ENERGY "CURRENCY", THE PRESEnT f'lARKETS 

FOR HYDROGEN ARE TYP I CAL RMlG I NG FRor~ ITS USE IN PETROLEUf1 

REFIN li~G, HYDROGEflJ\TIOil OF 01 LS AND FATS, LARGE ELECTRI C 

GEr~ERATORS, EVEN \'iE!lJHER BALLOONS, THAT r~IARI(ET FOR HYDROGEN 

IS LIKELY TO GROW AT A RATE COMPARABLE TO GNP, HOWEVER, IN 

C.~IIADA, THERE IS A VERY REAL NEED FOR L,~RGE QU.~i·HITIES OF 

HYDROGEil1 AU/lOST rnflED lATELY FOR THE EXTRACTI ON AND UPGRAD If~G 

OF HEAVY OILS, IN SASKATCHEWAN'S LLOYDMINSTER AREA, A TOTAL 

OF 1000 11\,/ OF HYDROGEI'j IS NEEDED, 

NOR~lj.\,LLY HYDROGEN FOR TH I S PURPOSE f'c1I GHT BE OBTAWED FRon 

NATURAL GAS FRDr1 NEI GHBORH'1G ALBERTA, HmIEVER, THE PREf'lI ER 

OF THAT PROVINCE HILL NOT PERfHT HIS GAS TO BE USED FOR TfIAT 

PURPOSE - HE EITHER li,IJ.NTS TO SEU IT TO THE US, OR USE IT AS 

FEEDSTOCK TO A FLEDGLI I~G ALBERTA PETROCHErH CAL limUSTRY, THE 

ONLY OTHER PRACTIC.~L SOURCE FOR HYDROGEN IS THROUGH ELECTROLYSIS -

BUT THIS IS IVHERE CANADA HAS sor'lE UNI~UE SITUATIONS, 
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THERE IS AN ABUNDN1CE OF HYDROELECTRIC PO\vER IN CMADA, BUT 

UNFORTUNATELY IT IS ['JOT CLOSE TO flARKET, THE LONG-DISTANCE 

TRANS[1ISSION COSTS TOO ~lUCH IN LOSSES, AND SO rWN RIVERS IN 

THE HI iHERLP,NDS HAVE ['lEVER BEE~ HARilESSED, li~STEAD, HE HAVE 

TURi~ED TO i~UCLEAR, COAL, GAS, 01 L AND EVEN GARBAGE TO FUEL 

OUR ELECTRIC GENERATORS AS LOtl.DS jjAVE GROI'/[\j PAST LOCAL HYDRAULIC 

SOURCE CAPABILITIES, 

ONE RIVER WITH HIGH POTENTIAL FOR FUTURE MAJOR HYDROELECTRIC 

DEVELOpr1ErH I S THE riELSON I I~ NORTHERN [lAN IT OB l-\ , THERE ARE 

STILL FOUR 1000 mJ SITES ON THE LOHER i'lELSO~1 HHICH PlIGHT BE 

DEVELOPED IF THAT POI'IER COULD BE EflPLOYED EFFECTIVELY, AT 

PRESENL CMJAD,~/S FOUR I'IESTERN PROVINCES ARE CONTEf'lPLATING 

THE ESTABLISHf!lEiJT OF A \'IESTERN POIIER GRID, JOINED TOGETHER 

BY .LIN 1800 m LL 500 VOLT DC BACKBONE TRANSf'1! SS ION LI NE, SUCH 

A NETIIORK COULD COUPLE THE LmlER I~ELSON \>lITH LOADS Irl NORTHERN 

SASKATCHEVIAN, THUS THE SASKATCHHINI NEEDS FOR HYDROGEN COULD 

BE SATISFIED USING ELECTROLYSIS POHERED'BY ENERGY FROf"l THE 

Lo\iER r~ELSON, 

IN A VERY GENERAL SENSE, CANADA CM ~lAKE USE OF ITS STI LL AVAI L,~BLE 

HYDRAULIC CAPACITY TO GEflER,~TE ELECTROLYTIC HYDROGEN, REf'~OTE 

SITES NEAR EXISTING G:I\"S PIPELINES CAN PW1P LOCALLY-GENERATED 

HYDROGEN Dr RECTLY I NTO THE LH1E, A[~D THERE ARE NOVI r1ECHArH Sr1S 

FOR SELECTIVELY REf"10VHlG THE HYDROGEN DOIINSTREM1 AT OR NEAR THE 
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~lARKET, THE GAS PIPELINE PLMWED THROUGH TI-IE YUf(O['L AND THE 

POLAR GAS LINE REFERRED TO EARLIER ARE LOGICAL CANDIDATES WHICH 

P,4SS BY A i~urmER OF EXCELLEfH BUT HERETOFOR USELESS SITES BECAUSE 

OF THE! R REf'lOTmESS, 

I SHOULD ADD 'ALSO THAT U~ ONnRIO MlD QUEGEC CAN.4DA HAS IN BEING 

OR IN COflSTRUCT I Ol~ A Nur'mER OF r~UGLEAR STATI OfJS, LI KE SO~lE 

HYDRAULI C SOURCES, NUCLEAR STATI Of~S 9JPPLY BASE LOAD ENERGY TO THE 

POI'iER GRID - THEY CANNOT READ I LY BE TURNED OFF OR CRANKED DDI'm, 

PRESENTLY THE CAPACITY OF cormIi~ED HYDRAULIC Ai'JD NUCLEAR FACILITIES 

DOES NOT EXCEED mNH1AL DAILY LOADS, BUT AS rlORE NUCLEAR CAP/\CITY 

CarlES Ol'J STREAM, THE TIr1E ViI LL cm1E I'!HH! BASE LOAD CAPACITY vII LL 

EXCEED m N mAL LOADS Ai'lD EXCESS C,4PAC lTY viI LL RESU LT, ~'IECESS IT ATI NG 

soriE FORI·l OF LOAD SHEDDIiJG, SUCH P, SITUATION IS f10ST LIKELY TO 

OCCUR y!HE['1 LOAD GROHTH FALLS BELOH LEVELS AfHI CIPATED BEFORE 

CONSTRUCTIm~ OF NEli GENERATIOn FACILITIES \'/AS STARTED, OFF-PEAK 

BASELOAD CAP,4CITY CAN BE READILY USED TO GENERATE ELECTROLYTIC 

HYDROGREN, AnD CANADA IS EXPECTED TO HAVE SIGNIFICANT QUANTITIES 

OF SUCH rOl'JER BY THE END OF THE 1980s, 

ELECTROLYTIC HYDROGEN IS KNDI'IN AS "CLEAW' HYDROGEN - IT IS PURE 

AND FREE FRon f1ETHArJES AND OTHER CONTAMIi'JANT GASES, ON THE 

OTHER HA[oJD, HYDROGE:l DERIVED FROr'j NATURAL GAS IS "DIRTY" - IT 

cor'JTAInS OTHER GASES \1HICH r-1AKES IT UNSUITABLE FOR SDr1E APPLICA-

TIOHS, THE f10ST SIGrJIFICAi-H OF TiIESE IS THE HYDROGEN-OXYGEN 
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FUEL CELL \'III lCl \ REQU I RES CLEAN HYDROGE!1 I'Ji! WL VIHEN cm/1EI NED 

HITH OXYGEN GIVES ELECTRIC.~.L ENERGY AND \~,~TER, 

HYDROGEl i-OXYGEN FUEL CELLS HAVE BEEN USED IN THE SPACE PROGRAM) 

BUT NOH THEY ARE F Em I NG INCREl\SED NUI'lBERS OF APPLI C~,TI ONS 

conr1ERCIALLY, IN THE US) THEY ARE BEING PLANNED FOR PEAK 

SHEVLI;lG IN ELECTRICAL UTILITIES - THAT IS) ELECTRIC.~L ENERGY 

IS STORED IN THE FORf1 OF HYDROGEl AT OFF-PEAK HOURS) AND THEi'1 

TRANSFORP,lED BACK TO ELECTRI CITY DURHJG PEAK PERIODS, 

I N CAnADA) IHTH LARGE M10UNTS OF CLEAN HYDROGEN MM LABLE AT 

LO\;} COST) THE APPLWHIOl'lS ARE LIKELY TO BE FOCUSSED ON TRAtJS-

PORTATION, THE USE OF r1ETAL HYDRIDES TO STORE HYDROGEN r·1MES 

pass IBLE ITS USE IN VEH I CLES - fi10ST LI KELY COf'-1r1UTER TRAINS, 

R AND D IS NEEDED on THE SAFL f10BILE STORAGE OF HYDROGEN BEFORE 

IT \HLL FIND HIDESPREAD USE IN AUTOfvl0BILES) .l\IRCRAFT AND THE 

LIKE, IT IS HERE ,~T THE CUTTING EDGE OF THIS TECHNOLOGY THAT 

CM1ADA IS [v1AKING ITS R Ai'JD D PLANS, I SUSPECT THAT THERE ARE 

GROUNDS FOR COLLABORATIVE WORK WITH DUn COUNTERPARTS IN THE U,S, 

I 'f'l AFRflID THAT I HAVE TOUCHED UPON A SEEr1WGLY RANDot1 RAHGE 

OF SUBJECTS) ALL HITH A cor'lr~oN THEr~E - ENERGY, 1·!O\'lEVER THAT IS 

A f1P,JOR PRE-OCCUPATION IHTH US IN CANADA TODAY AS IT r'1UST BE 

EVERYVIHERE, CANADA I S I 11 ,~ UN !QUE POS IT ION Af~ONGT rl10ST YJESTERN 

COUi'lTRIES IN THAT IT COULD BECDr'1E OIL If'JDEPENDEiH \'IITHIN A 

DECADE, HOWEVER) THERE STILL ARE CENTRIFUGAL POLITICAL FORCES 
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FORCES AT I'IORK THAT ARE DRIVEN BY THE ENERGY ISSUE. IT IS 

GOING TO TAKE A LOT OF STRONG HILL AND LEADERSHIP TO HOLD 

US TOGETHER THROUGH THE FOlLo\HNG T\~O DECADES. 

PHILIP A. LAPP 

DECEMBER 10) 1980 


