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THE I~0A ”l~ Fir’I’ :Lr’:E FHJE ’r

0 ,,
T’t-,o~ pr ese r t ari d the Proi~ r-ed conr~ ructi’ n of pipelines ir, Alaska ,

such ar- the .‘0 - i n c h  p ipeline constructed by Alye3ka , has revived ~~~ ‘u

ln t o r c , o ’ a otr’,cr ines wh i ch  P ivu , ‘~o t”~~0 h o ,  i i  A aird operated in the

Arct ic  an~~ , ‘ :‘ - - ‘ r~~l~~c reg i o n s .  Mcr3t  of the earl ier  f ’ f f o r ’o~ were ç hy uU—

cal ly  ~~‘~ri’”3 by the’ rr’~”roont line and in addit,ior ,  th ”i did not corre

ur h” c’ l a . ’ ’ s ,‘:r ::en’a’: sn ,jy:’,’ hovever , ‘ here  ‘ire r t, i l l  Sore

lntere :’ Lri. ~i:~~,orities. These early pi~-u’i:fle3 pro’.’.’.i the  feasibili’;.’

of 1ar~ e r ,~aie r - T ad  ccr ,struct ’L °”'rr and i pol  a inr  under extremely dif-

ficult con i.-n s .  The~•’ p ione ’ore A ‘ o n e  t~” ’ o . a i q  er af w or k i r , o~ w i t h  the

ever a r ’r - e r i t :o r-, - ’ .z , I ° ” e ariA o r a a fr n r t .  The er,~- ir,eerU’i~ pr ‘Hen s  aa.l ~Io

harsh  e:’ iv I r : r i r : ’  :i . ort  111 cr e va i l  h i ’ ‘ ic y  ‘ire r,~ I~~a~ er’ ar fonn idaHle

they r:, ”e a” r -’~”, r’ ’ r , 1 0 °  in car -A ‘or - t h e r e  ear ly  ‘- ‘f f r- ’r’4 r . T h i s  re? (’r’A 15

a h I r - t~~r i ” iA j r i ’.’~’3t i~~a ’o io r i  of one of those  ‘oa r l v  endea’,’ro rs ; ~l’, , ‘or

Canal F’ i~~’- I i r o e  ~‘r’ , e c t

To, ” U’anoi* ‘0 r~~, ’ e c t  wcr  ~“,il~-re-i ~o r -u : : l ’ i  or le oil  fo’ o”a ‘o~’r

We i j o r  o i l  f A t ”. I jr. the A - r ° , n w ’ ’t , I” , r i t o n ’ v , “~n’s~~r’, to 1 r e f i r oe r ,  at

: 5 ° , ~~~~~~~ A ‘r r  U’ . rI ’ , ~‘ r - u ’: ’ e  “'rH, ,.“orl I be r ’ o n r c~~ I - o-I ‘U r  ‘or ~~~~ I

to the  in t t ’r i c r  c: ‘ ‘, ‘r: ’ n a  -~~r :o: to  r-,’,a t i L . r o :  ~ :, t r , .~ l a tu ’r ’ c’r r o ; : t ’  to

~1a:ka. I•. .‘a. c car100l  ‘.‘eA luring the oar -i’,’ s t a,’o,~ of ‘-A r l  I ~‘ar I I

t he  r~i I i ’ o a y ’ ,’ r - i ’ ’~”.’ j ar ,  !n ‘oh ” '  A~ r ’.h F~ c i ” I , r- ‘.“ir  r - r i t i r a l .  C o r n bj ’ i r~i V : . t,

t L• ’ ! 1 cos r o ~~~~~ : 1’. wa: . m r s  i i .  o r - - :  to  be on~ of Ur ’~ b 0 1  O t  crr: . ;t:’’~o—

t icor .  o r  , ‘ r ’ L’rs •‘ ‘. ‘ - r ’ ’ e ’ ’ en; :. i .  I t , was - ‘ C :  r’h’O ,. j’-, ~ ‘r~ . “ ~~~~~~~ Ir ’ a

* Car a liar.  C ’ : I

~‘ “‘iri ’i i — A  I r~, :: -~ r:.,,.:,drty



“ r n  of ‘ o t t roversy , s i n c ’ e by then the s t ra tegic  importance of the

project no longer existed. Its period of operation was relatively brief;

nevertheless it d id  represent q~ outstanding cons t ruc t ion  achievement

1” . ’ the severest c o n i i t i o r , o r  of t ,errain , weather , i so la t ion  ar d  ‘( lr ,_

:r ’o r u r -t i o n  1i f f i c ul ~. i e r  and demonstrated that modern equipmen t W I ° P

‘e and in g e n u i ty  c.,u] d he employed successful ly in  the A r ” t i : .

As o a r  I ~i~o ’ ‘‘ O ’ I  A~~ ’ xosn o :u ’r  t O O ’ t’~~ f l : ’ ie , i~ exp l or in g  ‘l i e  r i ’,’er ‘ia ;° ‘‘

w o . :  ‘n . w i -u ’ . t r ’ , ’ t , r : ~ t arot ’ , . h i :000vere  1 11 seep ing out íA’ the or i ’~r’o’ bank

r °’t,r what i s  ri ’ W ‘Amrrn rsro Is’H ls , N. W . T.  , ‘(5 miles ( 12 1 1cm ) :‘rom ‘o h” Ar . ’ icr

C ‘I rm I c

A l e  l’~ r r t  w” 1 I u s , - d c i i  led in 1’)HQ by the Aor ’ ~wu ’r :  Aavrp ar, v , a

H o i -ar .’ oT ’ ’,mto ’ r ’ j tu i Oi l  l A d .  ni l  b”~ an seep ing in to  A ’~e 1,n l u ’  at P5 ft

(‘ ‘ t a)  ‘o r : : f l - o w  was t’ m a l i z e d  at a • -I ’ ’~ - ’oh of ‘( F’. ., ft  ( ,  ~j  o n ) .  The w ’ ’ I l  was

op - n 1 0 1 0 1  iu~ 5 :‘°. ( ii m )  ar, : r - r o loo ’o r an .‘ ,ot  j a F r ’ , . ’—i ‘
~ ‘ o — i r - )  0 1 1

per day . A :o~r, ’ i, 1 r ” ’ i ’ i r , ~. -r~ ‘ t i l l  wa. j ro ot,a l le . :  ir ~ I - ‘ o ’ I  . A 5Cr - I  r i  w .’i l

re:~oro ,e~ u ’ j 0  a ’. b - ~ ft ( 
~~~~ to, ) r t ,n ’l w i t h  fu r t . i er ( l r : I l i r ~ ‘0 ll~fl , t~~ ’t ( I .,,” a)

a~ t a I n e l  a pra I 1 i r  ~
‘ 1’! 5 — i l , H I l l  . per ‘lot v . u’’,’ ’ t”i I more exr I or a tor ’,’

wells wer’ -Ir ii ed in l o ’  area h- ’o rt n one  encountero °1 i’ll it: any aopr .-’’iable

amount . Or - - ’ 1 w ra t ’ 00 t IM  r ’ir ,j ’e1 1 PCr1C i co t ’ I r ra ’ ti v it y ,  an in creased demand

in ‘,‘)‘Y’~ :r’ -r’ pted •, W -  more I n ]  Ii rig at tempts , ne a ” which penet r’st I’d t O

121 5 f’, ‘ ‘(H a )  and f o a l or m a  o ’ ’’ ion o:’ I O U  — i b t O  1 t I  . per j a y . ‘L’~ ’ o I l

*hbl 1 l’-n,r’r’ -’j  = ,“rj . l ’ .ns  = 1’’ ) l i ’ u’r .’

2
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rt’fi nery Vn~ replrim f’A by an 81,0 bbl . t ” r  ia’i :otra ’i gh t . — r u r ,  r e f l  ncr;,’,

inter inc , eased to 1200 bbl . p~r day r’apaei’ v. I’i~’se
’1 oi l an - I  g a s o l i r :r ~

were produced , maln ,ly for supplying nearby mining arennt , i o - n o o .

The d e s i r a b i l i ty  co t’ Aeveleping ‘he Norman W e l l s  f i e l d  as a

r ’,easure had been advocated as early as lQb ,fl h thr ’  w e l l — k r ,r’wri Ar ” ' t i ”

ex nlorer , Dr. Vilh ,lalmur ftefansson , serving air a sie co ini o ”r) n s t ~~l t : r j r , t ‘~~

‘he War and An’, ’,’ I’u ’r ot r t r n e nt s  on cold weather and A r c t i c  p r ch 1~’rnr: (k1~:r i i ” ,

1959). No action on the development of Norman Wells or t h e ’  o’n ’ -  :ed

‘ons t r ur -t i on  of a hip ’,hway to Alaska  was akr ’n u nt i l  ~“i r’l ’, ’ 1:: 1 “ ) o .” who :

t he  early s tarer  of’ t he  c o n f l i c t  w i t h  Japan rap id ly  revealed + ‘oe exr’c-r~~:

posit i  r-n of Alaska . W i t h  the  d e c i s i o n  to const ruct  the  ,‘~~cns r, lj i ,’~row ’ir - ’ ~ ,

February 191i 2 , t he  ma t t e r  of surpl yinc the installa ~~~~ I t  Al a :o~::t ani

along the  h iJhw ay  wi th  fue l  becotrie part icu 1an1’~° c r i t i ca l

On Apr i l  29, lui ,2 , aI ’~ € ’r a c o n f e r e n c e  between reprt ” ro~’nt ~n ’ ives ot ’

t h e  War Department . ‘i i ,an i.u” I °I il  an.] I ;np~ rj al  Oil , a d e c i s i o n  w’os

to: C i )  beast production at Norman Wells to 3000 bbl . er lay by dr i l l -

ing at l ea st  n ine  new wells by September l9l~2, (2) buiJd a 500 mile (800

k r )  long pi pel ine  from Norman Wells to Whitehorse by fep tember  15,  I Q . 2

ar,’I , (3) erect a refinery at W’hitehorse capable of handlinFi 3000 bb] .

per day by H ’tober 1, ]9142 (Dod, 1966). The completion dates proved to

be far from realistic and the undertaking even more difficult than

originally assumed.

3



Alit ’  p r o ,Oect. was assigned to the II . 2. Army (‘or!.:; of En~’,lneers on

Ma’,’ , i )”2  -irdu ’r ~‘nl . T. Wyman , 0 . Gordon Tur nhull of Cleveland and

- ‘v”rdr’rr u r i  Parr-c’, of St, Louis were selected to he archit,ect—engir:”r’r .

A o . o i t _ t  I ,:o—a— :’ixm ’ :— I ’ee contract for the  cons t ruc ti ’  t o  war awamdc”l on I-I . ’

20 , i’~’.’° to Bechtel—i ’rice—Calla,-ian and six of t heir a5a r - iti t,c’::. The

r o b ’  t -~on1.r ao’ 0. c a l l  cci f or  th e ”  constmu-r ion of t h e ’  c ’ r i r I ~~ o i l  l i t ’ ’ , :‘‘ r- I

r ate ~‘ o O r -  I 2 .  1 F f 0 1 1 a r e f i n e r y . Ev ; ’iotua l l ’j  : ‘o C VI ’ I ’ O o  nm , ° o r , .  i t - ;  , er.” ro ’ S

• - ‘ he ‘cor , 0 raco t , wer .  R, , l .j F ’n  ‘in . 1 carri c i  Out in C 1 1 1  1 n~i a l i i  ( r i  of

‘a r  1 000 ni l ”,’ C i ’  )‘~ i-cm ) ~f p ip e l i n e .  ‘,‘he I m p e r i a l  Ui  A dc j . w o o :

- ,s i ’r l e  for  t l : ~’ : reo’~ o ” t j a n  of “ o i l  :~t, Ac’- rm ar o  W e]  i:: wr ,j  I t-: ?‘‘ ot r , t ’ ,r . I  ‘ i i

Or - ,’, t5 was ’ o op er a t e  O h.” -i pel i t ’ :  and or e  f’ ne’r ’y

:, , , t r u ’ O  i ti

‘~~r ,  ‘x : e i i t e  ‘ 0 ’  o ’ H w  0” at-’: a r - i  :‘o’ o ’ ’’’’i - ’-i l s , t h e ”  War FO r ’r t o r t m or ,t ‘i” t i —

‘,‘a ’, ed Task ‘~ or re ‘. [f l  . ‘ .r:si ink ’ ~° “ 2 ,00 men . i’ i nc l u d e d  the ‘ o r -P t h

Erogi r icer’ i’-’~t t al iO n  , 1 ,, “ 9, h arr i to ‘- ra’ i r o e  or i-ienvv I c on t a i n Pta : l i O n S

a l on g  w i ’ ’r , si ’n’ l , ‘j r a m ’ “rm ot , : ’oer , f i n ’ on ’e and rrct ’ . : i r a  i t - i t s .  Thei r

f i r ::’. t o : ,’ w o ’; + .
~~~: o  1 ‘ ‘‘ fl ‘h e  I pm -H ro t ’  h ’ o i ’ooi n ’t sr of t Oi~5 of cur  p11 ’’ -

and e~1;: I pt’,t - .y , t f’r no “ ‘in ‘:c l , . ; ;  , A l b e r t a  0 co I tarnan W e l l s  tan ta’ the so,snmer

of i9I~2. Wi’oh~”u t- t his shipment the reposed increase in oi l  product ion

at Norman Wells to ~flCC bhl . per day ‘cu ll not be realized .

r urroe ’i , :t art+ ’c~ hI ’ ra i l  at. F’. It’ll t o t o n  and r an ’ I n ’ i + ’ I  for ‘.°°3 S n i l  err

(1459 1cr’,) ‘ i Waterways , where the  O’ r ei~’b , t . was t , r a n r - f ’r r r ’  I t o ”  bart-~es a n t

boats for movement down t he’ A t  l o a n t i , : k a  r o o d  ItO l ive -  R i  ve’r:o I” i f ’i r ’ u ” 1

14
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n’,4 ’ ’ 0’ ion  was t o e or C ’ , or t ”’’ ,  I ‘ ‘x - ’ l ’ t : ’: V e i ’ f  1:1 C i  / I I  l o t ; :  , ‘r , ’w: : , As ‘ ho or - ad

rc ’ivr inn ’’ ’:  ‘, r , w c i ro t  t, l c ’: d i  v H  ‘ a o ’on ::’.o+ r t  :‘ l . 0 w  o f  : ‘ ‘ i r - j ’ l j o ’ s  was :;,uu l r i t . ’I i ’ :,”

1- n . ’. r’ :o’  ‘. l o t ,  ‘ , t ’ (‘flin t ‘ , , o : o r o t ‘ , , I  a t  - co o s , ‘‘ 0 ’ ’ :  1, 0 - t o , ’  I I to o, ‘ or - o F * I c t ’  c - c ’ . ’ O  ‘to i l

l’ ,r x  :00 00 ’ t oe  : o t ~~’i  , t , + ’  0 ’ , !  i r - ’ w o u o i  a l ’  ; o ’ ’) y  1 1 ,  o t : ’ :  ‘ t o e’’ or ’ - : c - °, - ’’’r ’,,  . 0  c’ ;c ’ ’ O I to .

1’~
)
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-
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c:o~- s t o i c bat s w’’r’’’ e~ ’i’ ’ ’’  , ‘ o j  ‘ , f l_ - . ( c  r~i l e n  ( h l ,_ F ’,i . c km )  ; o j ’ u t r ° Fo ’o ,w~’ ’’ o ,

‘ 010 ” , e’o,nd ~‘h i ’  *‘ ooorc ; ,’ ~u : numerous W I  r~, camç ’s .

T’h” p urr 1a~ ‘ - : 0 , 1  : , rcoc ’n ’, ~t each s tat  l o r e ’  c n t o : t I S ’, ” cI of th r ” e  Wil t : ’  r, —

F lunger Fu n  : d r iv en  O°y ‘n °, e n p i l la r  D— l3000 “ro +’ t n e o o  e q ’ c i r  ;‘r”t w ’~H’,

“I’ ’ , itO ’ o i l  f ue l  sy:;c i’m , 0 ],:,“ r , ’h’,’ permil ‘S ing  cor :, ’mat ion l i r e” ’. I :,’ o *’f 0 ” ‘ h ’

c.’ ’  , ~~o ’ l i ne .

‘ ‘ “a-’ ~0 r t - ’~ O t : ’ w a ,  1 - o i l o I l  r ’ ‘ - ‘ + l W , ’  o c t  ‘ 0,r ’ o ’u r f ” ”’’ ‘ o ver ‘. t , ’-- ’’t : ’ or ’”

‘ ‘ i t ’ - , o ’ X c ’ o ’ O . r f i r ’ ‘i  ream ‘no - : 0 0  t o , ’,i. , - i r o o u i a t .j ,  -a a or ’ , uj ”o , F 0 ,t;i’ ~j ;  1° W a .

: , : ,a- ’ o j  s i  n~’+’ ’ 0, 0,e N ’ ‘rrn ’~:, W’-’ I Ia  ‘r i , -  :~ ‘~,‘ ‘ ‘ : : : 0 ’ I ’ ~~’ ’ i t ’ F . , -  1 ‘ W e: ’: ’ ‘‘x: t - ’ ’ ’ t ,~~’0

‘‘rot ’ ‘:c ’ ’’ o: . 1 - i’ o ,to . ~~~‘ m oo, ‘,
~~‘ -  I b o ’  , ‘ a ’ -  “ i  r’ I co ’— .~’ ~o ] I ’ -  : ~~ ,‘ ‘-‘or I ‘ 0’ *

‘,. i : , e wa: -~— i ; c -’h I l l ” ’  w i ’ h  ~o j f l ~~ r , p i t  “ ‘o r ’ ” ]  “ “ ‘ a ’ -  :‘‘‘c’ , . ’o c n t a i  I I ”  :r i ’ , ’:’

(i 1 t o  ~~ . l (  e t ’ - r : e .  Pipe w o - : “- ‘e i v e d  i i :  ‘. ‘ ‘~~ O f ’ ,  ‘ ( ‘-1~ r )  I ’  : 0 ”~as

w i t h  ‘r :c’v”'~, ‘‘‘I e r c - t s  r e a l ’,’ fo r  W e l d  I t . , ’ , H : ‘ ‘ ‘, ° i ; ’ o ”  Wars - m h  a ,~~O O 0 ’ “‘ ‘I

- we I’ l l :0 t ime on + t o e I i :, r’ . ‘ “ o w - , wr ’rk c”t in ore I t~, : ’  ‘
~‘:  :, o o I o ’

to: : - coo , : ’’  - i t ’ ’  ozo ~’ in ’ ’  - : r ’ i ’, ’i”:O ,. ‘e t o e O ’ l t t  o r : ’  . ‘‘ a : -or ‘ o ’ t ’ ‘ 0 , :

a’ ~r ot f o t r ,- ’ , ,h wi c t i  — ‘ ° ‘°F C — - ’ ‘ ‘)  ( F ” m n t . ~~t- , 1’ ’ ’ ’ ) .

.‘
~0’’ ’.’t’  :‘, ‘ r i r , ’ir:i’ ‘ :c ’’ :.i~~ . ‘ ‘ ‘ . 1 -  - t o e  ‘ C . ’ ’  i’:’ ,:.  : , ‘ s l i a r  w r o , ’ ,0 0 :  - t

by so  c - — t o o - on nr a : , ’’:: W’ : i’o e  t . l :+ ’  ~c , j 0 ~ t : ‘ wo o’ ’ - ‘ ‘ t - ’k we - h ’ - :  ‘ - -i,’’ ’ 0, 0 - c ’  ‘ oar a

- , :,0 i r , 0 0 ” , - o c  1 0 1  :~~ .l I t :” . ‘H i ’’  - ‘ O n : , ’ ‘ 1:et :  owo ’or e . F  I ~~~~~~~~~~ I -  a : °‘ , ‘ t l , o r ” ’gto, ’

aL t ? O w” O’ er” (0 . o ’ m )  h i gh . The f I t , a ]  W e l t i t o g  - ‘r ew : ’ ‘ h e ’to - “ ‘t ro t I + ’ ’ ,a: ‘ I , ’’

:~“ i t a in t : :  i t ,  two j’Ft:;oes lyiro, ’ o~ ‘heir back part. of ‘ he  I ira a. ’ I H’

p1 )o c ’ could not be or ’ 1 .1 e l  . ~10 1 ceo f t ’  ‘or : c v  d i  ::t urhed I’:’ ~o : r c i W o o  a . :w ’st c : h,’ ’ tr : o i

? F , +” :,~~~t ’~ ’, wa, : l t d  i’ :; ’ 0 1  W i t h t f l ’ ’ : O’t i  0 to o ’ : ’ . b ’t t r ’  well: ’ won,’ ‘- Ic ’ ’-: o p ’ ’ o ’ n ’ ’ o t  o r

: .Ofl; : , , .~
. , ,  w i t h  a c i o t , ! I:ij t ;crc ” ’ i ’ ’ o or ’ ’  I j o ’ ’~’~ ’ f l ’ ’ w i  d l  ‘ : o ’ ‘ c -’ es. ‘1 , ‘ . ‘ ‘ ‘rr i ’ h ‘ I ’ ’
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a c. ‘i ‘ 0 ’ ’ : ,  ~‘1, ’” , ’ ’ : 00  F ’’ i l,J , “ ‘ 0 0 ’ S . , ‘ ‘ — F o r , ‘ o ’ ’ o r , ’’ ’ l a o l  i ~~~~ 
‘ : , ,

o ~~:‘ +0 ‘0 ’  , A ‘ ‘ ‘ t o ’  a I o’ o ’ :o ’ ’ , ’ ’ i 0cc  ‘ c i ’ ;, 1 ‘‘ wit  ,‘. ‘ ‘ ‘ cni ~ : ‘‘t .~ ’ : • i ° W i - ’, ‘ ‘ ‘ : :~~ t ”  W

:0’ : -  ‘ °  ‘ ‘ - 0 or ‘‘ ‘ I ‘ a t -  :0

i,i ‘ ‘ . , ‘‘  h 1 , 0 ’ ’ h i  o , i + . i - , u: ’’ - F : a - F ’ ’ ~’ ‘ I i ’—’ i i  or e ‘ o r - i  H o ,  1 
~~~~‘‘t ~ “ t O  an’:

t o : :  “ : 0 1 ” : .  W ’ :” - ‘ ‘
~~~~ ‘ ‘ : , - ‘ 0 ” ’  0 0 ’ by ‘ 0 ‘ ‘ o ’ - 0~~~o l I  W 1 c : ’ t i t c g  a n t  w r ’ a ’ : i t 0~

‘0 0’ : o , t h ’ ’ o o r , : , : . 1. - I . - c.’. , : j~~’, — ’ ‘ ‘‘ ‘‘ ‘a ‘ I to ’ : “ . o ’ i - ’, o’, , , ’ ’ r c ’ o,o’o:’

c.’ ’ ’ ’ - ‘ O ’’ ~‘ 0 ’ ’~ 1 1 0 :  ‘ c. c.’, ’:: - , ‘ ‘ i ‘ F, ~ - or - t o  I F  , ‘“ 'o ’ ’ -r  ‘ ‘ ‘ ‘‘ : ‘ ‘ I ‘- : o  “ -  or by 100’ 0’,,’

1 , -’ - a ‘ r l v’ ’r  F - ’ ’ - : , ‘t o ’ : ’  :::: l o c o ’ e ” ” ’  r i ver : ’  ‘ ‘‘  ial ~‘a , ’o° I o r ” - ’’ r’ O

o’~ c.’ “ ‘ i t , : ’” n I  1 ’ ’  : ‘c. ”,- . , - ;  ‘ F, o ’ ; ~~~oc ’ ’~c f l o r : ’1. ‘ 0  ~‘ ‘
~~~
‘ ‘ 0~’ ’ ~” c  ::~

Tb” ’ : 0 ; , :  ‘ 0 ’ ’ ’ - : ’ c “ ‘‘ ‘co’ . ‘ a c.’ id  u t  ‘ 1, , ’ r ” ’, : ’c  n’ - , ‘ - 0 , , ’’ Ic 00 ’ 0 - t  r o e

• ‘ - . ‘ - : c : , :~~~~~~~
‘ ‘s’ : ’ o : ’ - ’ ’ . ‘ o ’ . o ’s r : ’, ’”r  w H o ,  1 ’O , t ’ .

.
( ’ O ” ‘ ‘ ‘ ‘-“ t , +~’ 0 ’ ’ t .  ‘ i ” .--

S i’:” . ‘ - t o  ‘ to  : ‘ ‘ i ’ ° -  : 1~ ” c t j  “ C ,  - ‘a .  .~ WI’, : ‘ ‘ 0 .  ‘ 0 0 : 1 ‘ ‘ r o ’- i ‘to ’ - 
- ‘ - ‘ h i ’  “I’ ’ ‘ ho n a b ’

c. I ‘I , I s :, ‘“ c :’ 1’ ,’ ‘oo oi’ :”, i I r S  ( ‘ ‘ . ,ott ) wi :‘ - ‘ ,O N - “: ‘ “, :  ~‘‘1 ls , ..°~” ’  I i o r , :

c. - o ’ ’ -  ‘ ‘ 0 0  o r :  ‘ ‘o ’ ’ ’ - ‘n ‘o w ’ “c” ’ ‘it , :  ‘ ‘ O ’  l - ‘ ‘ - o  H.1 ” ‘ ‘ o :  : WOO :’ - ’ ’ -  - o’’ ’ - i  ‘ 00,

c . , .  I ’ - , , . j ’ ~~~ t a ‘or ’  so c :, o ’ ‘1 ‘,‘,‘ ‘‘ H’ 0 0  ‘ ‘ 0.;’ o j j , i 0. i c ”’ 1 0 ’ o f ’ ’’ ’, ’ ‘ ‘ 0 : 0 ,

j~~1arr ~~ . t ’ O’’. ’ ’t ’  , a ’ H t , ’ , exou ’, i r o l o O . i , or ,  : 0 ’ ‘ a’’ l i t , - ’ r ‘ ‘ ‘- ‘c ‘ ‘‘: a’ v ’ ’t ’ ’ t a r  I

I’ I ak: :  ‘ a - ,: ‘ ‘ - ‘, H,’ ’ F c ’ ’ ‘ c r o ” ’ ‘i t  . ‘ ,° h e ’ ’  : ‘c: a ’’’ 0 :‘“~‘ i ,  : 0 :  h - - i  ° o ‘ ‘‘‘ i I Ot: .:  C, :‘

o f ’  ‘ h’ ‘~~r~ ’ ~‘r tit : ‘a - ;  - I t t ’ ’’ ’ - O  Fr,’ we- - 0 : 0  W ’ - c ’ ,’. ~ t , 1 ’  -: a :‘ , a - :o ( I ’ , i - ‘ h o ” 1, ’

H o C , ) .

TF, e’’ I itSt , ‘ ‘ o - I ro I F , ’- ’ c r ,  a ’ - 0 , ~~~~~ c.’, ’ o : -  c i , : : , ’ -  - coo ‘,~ ‘w Y ’ ‘a or . - h an’ I -

ao ’r” otocc ‘‘o ’~ ‘ or ’ ’’ . ‘‘ : ‘ , : , w 0 ‘ , . : , : W ’ ’ t  ° ‘ -  :‘: ‘ a t , ,  a C ‘ F , ’ 0 - t o o t:, !  1 ~ar’ 1’ s ’ 1- - ar ’ ’ ’, :

c ”j ’ ”,” o ’ leo ,  : : ,  ‘ :‘. - ‘ ‘ a  nO ’ ‘ 001) :0 ( 1’  , ‘
~~ or~) .  ‘ t .  I t ’ ! ’ . I ’  , 1 0 , c h o - ‘



was t r a d e  nrc the  pi pe l ine , exact ly  20 rro- ’~ o t h a  and 1~ days a~’ter th o~

fbrst reconnaissance flight across the Mackenzi”-Yu1~on divide (Finrile ,

i’? ’~~~) .  The f ina l  pipeline length was 577.3  miles (929.1 )~n) or about 2~

mil es ( r - ’r kin) less thsn the road ‘;istancoe. The - l i f f er e n c e  was due to a

few u n pl an n e d  deviations of the line fron the  road du r ing  construction .

A’. Norm~~ Wells drt ll i n~’ continued through C,he se”oor od winter wHI:

0 F ’ , i : ’t ’ ,’ new wel l s .  Geoj n~~i s t s  soon reaiize ’i  ‘ hat this  u’to possibly a

:rc~ , ’ - r  f i e l o :  capable of producitog far more than he ~‘)fl0 tob i  ,,fday an:

‘ts’r ~ ’ were es timates  t h a t one pool al roe h e l l  a reserve of 35— 100

0 mi l l i on  barrels,  Tank f’arm o; were 000ns truc t eo l  at Narnan W e l l s  — on ’; t o t

Came ’- :Oar ,o ’l besides those at Whi tr oio ” ,r : ;e , Skagway , ~‘ar ”’ross , Watson Lake ,

N’-’rt hway , Tanacross , Big fO”lta and ~“tirbanks.

The r e f i n e r y  at W i c , t . e o,or s e  wa,  0 , ? a r t  “ 'u ’r Apr il ~~: ,3 a si’ ” to

th e  ,,ewe s River , The biggest t a b  j r”, the construct ior of the refiner~,’

was t ransport i r-,t’ t he  large c’omponero ’. s , some c .e i~~ h in~~ aver  50 or ,s , over

t h e  narrow—gage r a i lr c  tots fr om Nke ~~wa’- ’ ~o ‘
~‘i: i ¶, r ’:oce’:ce. Come of th e  com-

ponent s b a r e l y  ci “lore ‘ O o t , r o c ’ j  :o ion, ’. a t ,  wor ’:, ’- 1: t I  - ‘to o0’ the “'“ute . I’ was

necessary to b l e a t  :‘ut oo~~’zerai rn- ’ky  I~ 0 t t ’. r- :t1” n~’ Lake Rennet ’  to get

t a ” i”c nI-’”r a ’ ’r t i o r os , lo o t ir ’ ,i 00 ‘,W ”-  c ’10 r ,s , ‘ crc ’curl ’ i t he  ‘al an c ’co r v e’ s . The

20 m ile (31’ kin) climb ‘ W’o, it e  Pass r . rc ’  r t ear lv  3000 F” (0 15 m)  before

I he down ward run fror i’ - e t , t o e t t , H’- ‘c” ioi t , ehor :o” .

H”’ ,e”rmal cra’t - i t : , ’ u n i t , ; ‘oo t ’t  Of ‘ a, ’ c r0 1-j r u n i ’  , t rc , t  r :o ,o o ° t ‘~~~ ‘ the

cane f o r - o r ’  a r u t ’ ; j ’ o s  t o ’  f ’ j r , ’’t ’’; 1:,  ( ‘ ‘r j  I,: ., ‘ ‘‘: ri st  I , ‘~‘ .‘~~q r ’, ? F o r

H o l l e r s  t’rnr o an ol d  c ’ ‘wet ’ j ’ 1  ant ott }lwtoil t , o t i  , On t a r i o ’ ;  ‘tn ] ° ho ’ turbi:  eco

1’

“,‘...‘ ‘ I 
.‘-+ ‘ 

/



at :- ]  ~ t” : , e r o , t c ’:rn fr - o r ,  an i - O l e  m i l l  in  ‘ n eda l e , ‘o’oIH” , rr jro . ‘Ian > t o :  n ’ h ’ ’ ”

t ar t  :‘ were p i c h  e - I -or ’  “m m  1a 000 t o u t  ‘p1 1 t ’r ro t ,h rn u ,~F , ’” ’i ’ $ t o p ’  I t  ]‘~i - ‘ 0 : ’ a , - ’

“ , OOO t i ’  I . rot - ‘ re oo r ” o ’t c c ] .  ly S T an .  1~~ I~ • t H’

r e a r  :‘ - ) rT 5’ let iO1~

‘i’h:’c0u~’hnu ~ . the conntruction period , the ~‘o e st I n n  “ n r e r n i n ~ the

iroa ’- t i ‘ -n of (‘,‘~ ,ol was hotly debated , By told 1914 ~ th e  0aa ’ir o” ,:e F at F

F , ’ e rc  expel I el O ’rr’n, the’ A leut  ‘lans ettod t h e  t h r eat  t o  t , lc i ,ak a had t e a r  0. t , —

I :er.abiv r”-iur ’o- ’F . P°aere were mar: v who viewed Oan o ’,’j  a:: a v i s i  co in’, ‘o r ,

p x e ’e r~,o 1 v ’-  ix, :er’ ’ Ooh j l o i . ‘H,e , T o j f l t  Ch i e f s  ‘F , ’ ’ ’l a red  1,1cc’ “or ,oj e t i n n  00 ’ ‘- ‘a’’

:. r . - , t ect was a”’, ‘~~sar y - ‘ the  war r ’O ’f’ cor ’, .  A s t c ’ o c ’i a  I I lenat ,e c o m rt i ’t ,e”

‘ai led ‘.0 , ’: N’ r”~marc “ -rr,,’co i ttee investitOotted “nso r ’I In o h ’  f a l l  of ’ 1’) . ‘. , I t .

,IC ’i  a 1 , 1 r’oa”. V ‘:r I ‘ i ra l  re: cr0, ch:o oar ’ tc ,’ ‘oro ”o t , , ’ ‘ ;I , i o er  ‘a I r:~O- ‘. 1st?, i, F ’ t ’

ror a , ’ a . ’t , ~ i oj  F - a r ,  ‘1 , t ho ,r i :”d  :t”ter ino :cf’f’irier, ” ::t , ’ l - l ’ (  ‘t o,  i w.’u; “ c o ~O : r , ’~’’

- ‘ ‘:‘rc tr .’Ify ‘ c o  ‘ he 0~ :‘,‘ i’:r’ — , f  co,’ov’’rnrot c ’. ar id i to ’lus:  ry ; h o w e v e r  I ’

o ro ci t, t he  f in a ut ’ ’ ‘ 1 : 0 1 to, - r , -oc ~ Id  ore::? , w i t h  r h o  War i’° ,” t  ar T r n c ’ r : i , .  ‘F ’’

r’ I a I or w r o 0 - to comp lete 0, ]0f  Wi - n o ’, 00, 1 , 1 ‘~~ I o (

On A r r i  I l t  • l ’ ) l 4 I 4 , 0 , 1, ,’- f i r st , o il  f rom lorr,ar:  Wel l s rca:’] ,” - 4 t H

t ,orJe . ‘. 1:0, 1 taK er -, ‘un years , ::‘ r n ’ ’ 14000 ( ‘too l ’ I : eer i  ng r co oC , s ‘100

10 ,000 C i ’ Ij i i a c i r  t o -  ‘ .‘c ”mc ,lete Canol at a cost of $i~~,ooo , ooo. ‘ : c H ”

‘,he c ’ont ruver: :y , ¶ r e i n  work was not altogether “u t i l e .  A lt h o u, ’h ‘a:,~’l

uri s abandoned i tO” .r  er,iy a year of operation • :i great. leal had he, ’r’,

j o~rtrn~’°i ith’ a t . ‘ ‘ o r , : :  ~, our t, ion in I he far north

‘1~



. 0 ‘~ r io ’ r, ‘ f ’ h ~ 
‘ 0 ’ i ’ ~i ro e  arc ] I ce  t o  r c ary

t o  ‘ - .r’ p I ‘‘‘ i o n  ‘f t h e  crude o i l  pipeline and r e f it o” ’ r y  a’. W~ j$, ,~
_

° o o o r a ” ' , t ho” C’ a iodco  o r i  011 ‘em p a t o y  0’ “‘i L l  t ’rorn ia  assumed oo jo ern 4,i or , of ’ t i ”’

ar t’- :”vj  - ,  oo : i ’,’ ‘i,.~ree’l aj-- o to : : o t c ‘or c ’r ,~~~t m a rt  Na . W~ l ’ ’3 ’ao 5_ E r g —  ‘0 . A l l

wcrr.  w oo , :‘ er f- rn ’’  ‘or~ ler the - l i t ” ” ’, 1’ t o ‘ ‘ O ’ ‘ Fo e No r thw e st  , ‘ ar ’,’ir e  “ .‘o rn ma ;’ F

ar a i :o ’’ ora ’ 1 ’ o r  i t :  H ’’  “ I  e w’’r’ ” c”’- rc-I ‘:‘ ‘ + ‘‘‘I is,’ ‘ He Ct r o t  -; ‘ , or - :  0 1 1

‘cocnt’al c ,; of ’ o’o l ’ t s ’e o , 11 wi’ ,’ , I ] , ’ — ’ w ~~’ F so : t o r c i , l i a o r v  0 ” ‘ t e o r o d ’ o r  1 011 0’ ‘ ‘ n i l —

‘corn In . 0~f.a I to ’ ao o~0 f l ’ , ’ cThf Foe ror’’i-s 0: “~‘n. , lo ’ , c ’ç’ Pc’ ot t~ j no, O f ’  ‘ 1, “ ‘ ‘ air ; S ‘ i r , d

t , c tn ~~l I r c ’ - ’j f m ,t t , o ’ rm a l  a ru , : ,:o~~ t h e : :  ‘ ,.l ’ ; g  ‘. ne r u  I w ’r’ o ’ 1 - : , “ 1’, .

I .1 in t l  as suic, ’c,nt,ra r t ,  -r  . i 50’ i 5 0 ’ t o t . ’ t I  serv i ces  were I~ ’r0O rroc ’ ’I oirc ’Fr .’n : : ‘c t j —

contracts too H; I ve r anC  O i l  i’ rc . t o i o t o ,  • Ethyl Corp. ar, : Oeo’htel—Mn’”aroe—

I ar c ’c’:ro s ‘‘‘ n p.

In  t F o i :  3~ i do ts ,- period l- ’ -t wo ”r: ‘,he first said lost de ’Livar’.es of

crude  ‘,‘. ‘4F:itah, .r~:,e , A p r i l  I I ’ , ‘4,, , t,o ~~~~~~ 13, o c ’1 o , 5  the 1100 waS

o : e v c ’t e  F “r o ° f r i ’, I , , ,  r ’ r r o : l r t ,at  I ’ n  o ” oro ode  t r  W’h i t , c’i :, ’,oo’r e  foor ~1’~ days .

The remair lag 1, ’ ia’j :; war”  used o del  iver  ~ n c ;c ’ I inc to rod liosci oil for

r ’ ’a ’l o ’ ’ ’ no: ’ , r u ’ t , 1 - t o O  pu n ’  0:, ” , c l f l ”j n g  t i l  S t ” ’ O  1 an average ‘of  ~5
’Jt9

‘r t c l . “ l ay  were lo .’ .I ivered far  a ‘, r , t t i l  o~’ 075 ,76 14 t~hI  , The des i red  ‘ob ,i ec—

i v’-’ had leer :  :; o ”t ‘it 3003 bbl . /day ‘ ‘I’  o’ r oo ’H ’ t o  Whi t  “Fo ° ’ro’~t’ . in ad d i t  i o n

~Ir , i ’ , ’ ” , r :ce ‘F ” ’ l i v ” r ’ l e s , I ooe l i n e  r o a z o o F l ” cl  50 , 000 ‘r ’t ’i .  f o r  sta t - i “a fuel ,

or c’ - r , , o ’ :’ 1’ ’ ’. j o t ,  ‘ - - c c i ;cr , o ’ r , ’. r Of l , ]  f a r  ¶ h aw r o g  rare ] cu,ll ve r ’-s , et c  . ‘aq u i p —

:o: ’’t C t”~ r 0- ‘du - ’  1, 1 o r , ‘ d’ motor ~~fl . 0 1 i r o ’ ’  an ”, oil ecc c,”l o i,l was i t ,  c ’i ’er at  ion

~ - I ’  ‘.~5~l ‘f , ‘p 14 ~ I , April o , ‘ ~o t t > ,  Equi pment for  product i - o ct c-f

‘, ‘ ij  a ’ o . , “o:: ’  ‘ I  i t o o ’  W it : :  I t o  ‘ ‘ t  ‘ ‘ ‘,‘ l o O t !  ‘1’, O tto c ; , ’~ , o ~ ‘ , 1 9)414 ¶ ‘ 0  ‘ O~~] o ‘ti 
• I ‘~~~4 H

o~~ i ,~~~ ‘ ‘ o j  r O ’ i ’ ’~~. S w’ - o r -  0’; 1 . 1 : ‘
~~~~‘ 

¶ uo’eci I t o ¶ t o e  O ’o I ‘ ‘wing  quant  i t  i cii ( :t. an -I —

F~J’(1 ‘ o i l , -
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11~~1 ;  t ’rcoo ,
Ta ’ o l  Avg . per day ‘ rude

:‘
~~ $ ‘ :- ‘~i o i l  05( , °> .‘~~ - b’rol ~~~ hbl . . 2~ .

or ~aon ’J inc 351,370 h O t ’- 36%
A’~’ ,~~~~

‘ , - - c ;  fr’io: ” l i n o ’  2 3, 1450 172 2. 14%

I ‘ t ne, o: :o ’ roo t c o i l

:°I 1e ”~ in  tanks , - ‘( , 9 143 2. 9~

,‘ - I  0 0 0 1 ’ - F I r, r ef  i n r n ’ /  :0’’ ~ o~~r’ i ’nI 21,1 -~~

0 :t ’A .1 , ~‘(0 LId ‘a”  . ‘a

‘ 0 ?  al CO :~~’ ~- I ’ ‘ o ’ -o’ .ri ’,i flg ‘ h e  1 1  “ l i n e s  and r e f o n e r ’,- was r ; ’ i —

or ’ ’ ” :  ‘ o ’ ~~~~~~~~~~~~~~~ w ] , i ’ ’o ,  . n c o l u o l ” : ;  $i , ’,l°D ,OOO considered properly

cap it  ‘oil cost of the facilities rather t h ir :  to operat ’i r 0o

ro~ , n ’ or : t . ‘ ‘ i o a r c t o ’a F .  H’ t o  0:1 pelinea and refir,aor ’,’ or:erar I - a  was

-
~ 3, ’ 0 - .  ,000, ~~ - 0 0 ’. 0 0 0 r ’o ’ r r c t s  for  t } ,~ ‘ ,a”n at ,  i ro n from O c t .  l9oc ’+ to 1°’ eH .  191+ 5

‘H’ : ‘ i i  w , o , ’ ‘‘ , :o l r, ’r ’, o : O C ’  i r o , i r i o r c i  ‘1 1 , ~oL s )

, ‘i ’ ,’.t,/bbl 1,cowest ,“ ‘, :, oo l / t ,  I i
0 0  ‘1’, ‘ —to , ’ : ,  t I . : per .  ) ( t~~mr,rctl” s P~ °

-“ s O ’ ’ al ‘ S ’ i l ’ ! F ’ t o ” - O  ‘tO , ‘c ,°0 14
0 “‘ cr::” r ’ : ’ i t  - “ v

i:, ,~J :,,c] j rig pr’s ’: ‘ ‘ . ‘t

100 n ’ r ’r , ’ -  “t vj , r i t, i c r , ‘‘ c :  I i t ’ -  , ! ‘ - ‘ . - . - , , ° ~ ‘,i . .. ‘l,

“0 Oc r,ar,a ac t o r 7’,,: ’ i t o ’ ’  ,
~l i 4 . 5 (  $1 ~.l l

O j ’ ” , c r ’ o ‘o i l  IS . . ,. ? $7 . 92

t ’H ’c ’ o ’ : ’ : ,” kr” - too ” l u ’] ’’ - ‘uc i tal  c o o: ’t , : :  incurreo.I by ~t,andanoI Oi l Co.

( A i  ‘t: :ka ) ~~~~~~ ,~ • . o’I I , 1’’ ’ I ‘ill’] a’ - 0 0 1  1, ’w : t : c ’e Was made “or p lan t  ‘ .le T’rr ’c ’i a—

0 l o t , ,

- - ,~~~ ‘ - — - - ‘--. -‘ - ‘  — - — - -‘ r - - “ ‘  -‘ - . - -‘ ‘

______ ‘



I,ook ng aO act ::al operating , ‘ c , : o t , : O , 1, 1, 1’ r - J - ’ ’r a i , i n g ex pr t , s eS  in o” ’ 0 nr e :

hy the h - - r orcaco Wplls—Whit”horse pipeline t,o-otale d $l ,’(f’~?,00O with t l o e

-In- ,,. iveo”,’ of (‘59,130 bbl . crude . The refinery incurred an rperat i r:g ‘oss’.

of $l ,7l~’o ,O00 an, c produced (59,130 bbl. of product. F rom these  o ’io ’ures

t F 0o’ f~~ii ow l n~’ uni 0, costs  “at: be arriv’:d at

Pir ’, ’i it s ’  trario :t’,ort at , i ‘or, cost • ‘a 1

Refinery mm’iufacr,’,or j t o~ c - ’oo~~t, ~~‘ . (1~ ~~~~~

‘ - ‘ he aioave c,’O5t~ data  are fr ’ ? , re pr ’’:”' r -otat i ve ‘) f  ‘- F o e  re su,l~ : D : , ~~ ’ o i r , —

abl e over a more ext , en : ie l  period under  r o c or m a i operatin~’ ‘ooo n i i ~ I - ”r-, :-’ . ~Y

the time rot ’ shutdo’~m in Mar-oh 19145, the ~“rot,ire operati -n had not y” 1-

reac hed a m int of’ maximum , o f f i c i e n r o v , although it  was be in~’o a lop r o a che :,

Personnel  and Labor C o n d i t io n s

The planned operatiai’ and main tenance  force was agreed upon as -°)“ ,
‘

employees , exchuciv” of 27~ employees for road maintenance and r e lat es

W’Or~ . Oooring opera: ion the work o”rce var ied  appreciably from these

f igu r es  due to the considerable amount ‘of ’  work required for comple t ion

of ’ :‘( ,n ro t r c l c tj on  and major and mi nor alterat i ons . At t-he peak in Onv .

191414 , t he  total  f’or co ’ was 11438 ernp l -oyeo ”a w i t h  more t han 50 asii~0nt ’ I t o

n o n — o p er a t i -r o a l  work . Most 01’ the  employees were recrui ted from Cal i-

fornia , Texas and from Canada after  Dec . 19 1+3.

Labor was c r i t i c a l  and i t  was d i f f i c u lt to obta in  and hol-u exp er—

i”onc ’ ‘I men . The average turnover rate was 7’~~l~~ per month .  N e v er ” o~’ 1  ‘ 3 0 0 0

t h i s  was lower than that experienced by the West Coast shipyards an .I
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a .r ‘rao” , ‘ , ‘, ‘ ,o ’, r o a , - ~j u r i  n~ I F ”  ;,un e per ”] . There were many adverre

“‘a’ ’ or : ’- WI :  i - ’ : ,  we re  ;‘o ’ : o p o  - r c : c o l c i  ‘ ‘  O a r  O h ’’ i n st a b i l i t y  of t ,he work f a r e

o . ‘h ‘t , ’ , ‘ o ’ - - w ’ I . ’ l i v i ng  - ‘prar ’ c r o , i i  f t ’t ’ i ’ et ,  tial between American an’]

“i ro ’~- : I an  wa 0 ’. r ates , -j r - I  i i  f f ” r e r c ’ i -a l a  between operat ~’i ro i ~ j e r a on r : ” I  and

‘‘ t o : ’ ’ or ~~ ‘ 
‘ 0 - - to  en : :  - r o t c ’ ’ ’ I

1 1 w

a v i : ’” ° : H ’ ,’ 0 ’ • , °~~ ‘ ‘ ‘ ‘ o : I . i o ’ t o k o ’ :  a ’, — 1 0 °F’ ( — -3 °t’) was assumed n e ; r a : o ” 'r , ’ ot—

‘ 1 ’ ~’ ’- ’ ‘ ‘ 1 ” :’-’ :. ,‘,
‘
‘ , :‘ - ‘ r o t ’ ’  ~i” , ’ . 5 ) .  b r a w l t , ’,’ w ’o ,o u :, , o’ irn ”’d t o -  be

1 , 0 ‘ o r ’’ ‘ o 0 ’ :” ~ r ’ ’to i ’:o] ‘ 1 W t’rtt ’tO O t ” ,iti : ‘ t ’i ’j  to:: 1 and “ ,

o ‘ - o : ’’ ,“~l t ’ ’ ‘ :oi : - ‘o ~” o  I t o  c i o r + ’ : ” : : o o t ’ ~ . 1:: shown i t o  F ’i ~~U o r~~- I . I t :  ,‘e r oe r ’r ,  I

“~~‘ w  W a : ’  I O I r I t t o . t’ t e l ’  w ) 01 ( _  - ‘; ‘ “ ‘ )  and ‘ : : rb :oh ’r ’, t - c o ’  v ”  ,‘00 0 F~ ( _
~ .

re i i : : ’ .o’ ,-’ :UioO 0 07 (_ ~~ t~~c” ’)  t I -0 ,’ 1 - , ‘ ‘, ~ l 2°’ F’ ‘ ro ~~~

‘ o r  — , ‘ - . ,  ‘ ) .  ‘H o e o1fo ”-: ”’ :, -” -~ 0 ’ - ’ ’ w’ - ’c’ r , O~~e ~he’n’a’t i c a i  o i l  ‘c ’ t c,o a l  ‘low

p~~ :t’5 - -r ol oit I y due to ‘ t , e F , i~~1, o ’r ~‘r av it y  (‘0 ’ 140 dep, . Al  I as :o’7rtc t rc r ’, ’ t

- ‘, o , o .’ L : ’ :: inc a - i  ‘- ‘ c’ , Il- ]e~’. Ai ’ . Ar ii t”r - ’ :i of w a q t o : p r : r ,c~* , ¶ h’ ,‘t”v i

o ‘ ‘
~~~~ .‘ er ’ ;‘‘ was l ower i ro 0 00 ,to:r , ’°’o’ ¶ han iro w i n t e r  and -i ‘ ‘‘ ‘or ’” :ce ’I ‘it ’ ‘i t ‘~ 0 ct ~

t o - u’ ’ - ’ : ,  ‘ t , ’’  :O , r , ”- ’j 0 u’ ,~ , “rorTi :~n ’ : ‘-h e ~
“f c :  “ t : c ’r r ’ ’  “ - oh ‘ ‘ o r ’ .  T o e

‘O ’,” t o’0t ~’~ ’ A I , ‘~‘ r t ’ ~’ i t ’,’ ‘ F r ”~ -’’ .’ o ’ t h e  line between , ‘ o ’ t , t . 1’Pcli — Ma: ’ . I 0) 1, ~

~ ‘ o i  ,‘, IP ’I

I o n  1 t~~’ t f ~ ( ’  Wi r o t ” t ’  t o , ’’ c i  P C Woo, : ¶ e t I ’ ’t ’ to l  1 ly  , ‘r o ver .’ , i v i  I t :  ii’ ’ 0 ]rv snow

‘ n ’ ’ er v , -  0 ‘t oo r o : : o i l o o ’ i ‘ t o .  l o i t i  l v  v a r i a t i o n s  in ph d  n’ oH t o ’m ; o ’ r ’ n t

‘i t, ‘ m y  :o I , io ’ r - c wer e  o o a : o t t ! I Y  “ ‘ry  :;rr .ro ll , O ’ re ’~ ’ o o ’ : c ’ ly  l ’ . ” H c o ’ I “:‘o r- t o - all  0
0

1

(~~~~~ ‘ “ ) .  ‘
~

‘ t~~ O’l iO , O t t o I l f l ,  t i p ’ ’ , Ho ’ ’  r o i l  i ’ ’r’ . o  ‘ ‘ r”o o cr ’ .’ ‘ - t , : + ’ r o ’ o ’ - j  wo o — 1 - o ”~ ’ (_ p , - ’ ’ > ’ )

I , o o l , , r o o t , o c r ’ ,’ ¶ ‘ ‘ : 0 ’, : :  ha’] o ’ r c t ’ l  o ’ ’ i ’  ::-] I, ’’ it , ‘ , l  I h’’ o ’ ruth’ uo ‘ - 0 0 ’ ! l ’ l ” ’ w ‘i t  ‘ ‘ ‘‘ ‘ 0 ’ - ’  ‘r o t

It : :  I c o w  a:’ ‘ ( r ) ” O ’  ( ~~~~ ‘°C)

* A natural  refining ~ t ’C ’ ! ’ . ’ i i 0

iR



N’) unusual c 1f f  lc ” i i i t  i ion were encountered by sub—zero weather

- era t  i - ’on s ;  however o~~flf ~oJf Wells  o - ’~ ’:o,i. ’ had cer ta it o  cold—weat her “harac—

‘ “ n i a O . i c s  which  a f f ec ted  - ‘F- e r at iO n s .  I)u ,ning cold weather , the l igh t

t t”ictiDns , riormali~’ v o i ’c t i l e  at ordinary temperatures , ‘lid not weather

co ’t’ an-I ‘oo’: - ’ i  result “rule used as station fuel had to be ar t i f  I :‘ially

‘~‘r .q t o , o r r e c i  t ,o e l imina te  vot000 r lock in the fuel s’ist ,e m .  Also , the  vu>

:oe ooa r r t t , o , ,1 from the  crude between 10°F (—1 2 °C )  and 0°F (—1 8°C )  wFo iro F

n’-’:--ulted in wax dej’coition in tanks and lines in the fall but no ’ . erooo ~~’~,

~~
- o , aj ioner Opera t ions .

Scrapers were run through the entir e line dur ing  Sep . —O ct . l . c o lo ,

A - ’c,~~uiations were greatest at the Canol end where lover temperat,ur ’s

orrevailed. A 20 ft. (“ - .11 m) wax plug accumulated by the 0-craloer u:~:o-

removed ‘it Pt ,at i -n 2 , 1, ,)  f t . .  (~~,7 m )  ad Pt a’ ion ‘~~, 8 f t .  ~2 . 14 m )  ‘it

iO t a ’  i o n  . , ‘ f t .  ( 1 . 2  on ) at Stat ion 5 -‘mu ’ : plug s were t - :’ ’g I i i ~i t - J e  from

‘it i ( ‘00 ( t ’ ;  ~~i i t e lcar s e .  Debris of ’ all sorts Wa: ; al Sc ‘aliec ’,.:’o by th c ’

scraper.  The I ~ne had t , ro be out in s”vc’r ri l piaccoi -‘o r’~- ’orc o o’o :leIo’is and

wr,et’,’ i°. had been ‘o r u s h e o i  by connto’uc ’tion equipment .

i n  Nov. l~~i o 14 rt (-ii f’~ (15.2 a) wax rJu~ was removed Ito a scraper run

from , O ’ , . o t lon  1 to ’ . , , ’ . Removal of ’ the  plug had c o o n apprec i able ef i ’c”ot on to

t h e  pum p ing rate;  however removal of a small amount of wax by scraping

th is same :oec ’, i o l o  in Jan . 191+5 resulted in  a 13% increase in capacity .

“ 1’ : were r o c ’ t  run in any o ther  sections of the line during t h e

winter as t ,F i er , ’  war no evi d ence of serious loss of capaci ty.
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A l  or ‘ i t o - I  , o I ‘ ,~r :r ~, ’ r a t ,t1 r es  for each l i mp r t , at i o - ’ r :  wer e  n 000r  l e o l  ‘ i o n  :oj ’ o , —

- c’rt - ’h - lay . ‘I’hey a I a-an I p nloo w ’ °’l ¶ i c ’  c t ’t ’ ’r t ‘ o f ’  var 1at~ I rotc of oil I , ’ ‘ o n t o  r ’o—

‘. u n e o  t ’ r c ’m l o ne  t . - ‘ in c ’ ‘a :’i f r o m  - 1  ‘ t o ’ ’ ’  I n  place. A lt.houpb oil ‘

0 ‘ ,re:’ a t  a ~
‘ i v ” ' o o 1” c ’ I mn rert : ”o in .”  1 0 ’ ’i I t’l ’.’ , ’ ’-on r t , o o r o O  h rn u r , hcu I t b ”  vi nt ,”r

t O  O f :o ’ I ::, ;‘fl ‘i t i -  a r n .’; “ ‘, t v  i:c ’ :o , —’w “over , t , pm f ’cr n t or,’ v’o ad at i ” o nor

I “‘a~ i”:roS ‘i ,: ‘ “ ‘ 0 : ’  “i -w i t - :  : ‘ ‘ ‘ ‘ l ” o : : :  af  t ;r’ l i n e  ‘.o : : h iO ” o ’r °n:

o ‘ c ” b c ,  ‘ ‘ 0 : 0 , ‘ - l~’~~i t , ’::’ ot’ ’:’: “ - — ‘/‘‘r : ’’ , v: . i  ‘ ‘  ‘ o wle t ‘ a ‘cci  ‘o~ n o n e  ‘ 0 , ’ -  l I t : ” .

. 1 ,  ‘ “ :‘‘ “ ‘ L”J000’r , ‘ , n ’; ” ’ ’ ‘: ~~ 
- ,

~~~
, ~~~~ U t  - “~~ :~

‘ w 1 0 ‘ in ’ ’ ‘ia- - l lr , c o o t , I, - ‘ vi ’ 0

a ~o i ~ ( o . .~ ’ ’ ’ )  ‘,- : j r l - i ’ I ’  to - ,]“ , :‘‘ “‘,- ‘ ‘ : ‘ ot , - ‘ :  ‘ -  ::‘ ad - i cot , t’Sl s “‘‘ ‘ _ O-O ’o ’ ‘‘ : i n

: 00 : ’ of I i t o ’  - o ’’ipa” I ‘,o’ 1 , ’’ to ‘ Ii ‘‘ “ - x t ” ” i t : r i  o~o ‘tr, cl car . ’ ra ‘ ‘  I ’  ‘ to .  c o  ‘ - ~~‘ ‘ ‘ j ’

a,: well as :oni a I ,“o t”c c ’e: ’ or-  ‘: ‘ ‘o : ‘ i r n ’ ‘ r ’oon ‘,‘ I ‘ ‘ ‘a ol t ;’ ‘in : vo l : ,mr ’~ or I —“ Vat’ 0 ‘1’ 101 0

0:o~’o to th e  ‘oat m c’: conc] it i r o n : ;  ‘ - 0 ’  ,~~‘ nra  b c  , w’ ‘at  ,‘ ‘ ‘o’ , ‘ i i . - 0 ~ t , 0 ’  o c H ‘c—

ad ’ r ,, eVi ocr:c ’e n O  I o t a ’  b or ” o tkc ;  war f” o ’ t ,  - c , ’ ’ : ’ i o o ’ ‘ - 1 ’ ’ - ’ ’ . Toe 5, ’ . ’: , i —

o ’ j  j e  of ‘, t i C  ad at , j oi, c uin~’ i ~o~” cor e ’ , ’ ‘0: r ‘ o r - a  re sul t , i on ’ ‘n or a I r ~ ‘‘i o’, w oo , :

a ‘o i n c , ; i ’ c r 0  00 ’ :, oo.  r a t o ’  at ’  ‘u ’, ’if lt l ’ ;  0 ’ ’ 1, 1: , ’ ” * e r n l ’ i - r ’ c ’ 00’ ’ ’ ‘i :  w’’l l  “to:  0’

size and i - o a t H - o n  of ’  ‘he  break . l : c  :a” n’r’ ‘ones , “x j :;o ’t o ’ e  ‘ ‘ 0 ’ ‘i i ’”U/ ,  Wa0t

r, c, I ,  - : et e c t ’ ’’F  - i r o t  i i  o : ,r:r ‘o t qt ,ion , uo , o i n 0 ’ r i -co-n ’ 1 ~‘t s and w i t  h- I - - ’iw~ I ‘ t o ’  no ’

t he  l ine  were careful ly  ‘h o ’c” ked .

At the t imp of c: ’roc-J et ,; mu , j rovert’o I 0” ’rt t . c r r e n  were .1 o c c ’o on ’ ,t ’  I ‘-‘t e c t - c —

: ‘ l ’ool ing  t h e  It’~ toflom I, i c  ‘cont rols .  A u  “e , : o o ’l t  , i r c i t i n , a ’r oo ’r n t i on  was by

marcia] eor , tr c i . p or in g  1111 inc ‘ ‘ 0 ’ ‘ i c c ’  l i n e  and i nit i a l  ‘p”rat l oan ,

m an i a c  contr ’cl Wa:: found r:o ’ o ’.’’,:SFo r ;’ om rc’ ,’ w ”y  ho” - ’ t c u : ’; .’ ~~f’ p i r ’ i r o t ” to n i 0 ’ 1 0  t ~ t-~,’

failo oor ,.’ .: itt ;curn p hous e t o t i t n i t ” - I i:: , n e ’ ’ : o o : i t  ~,‘ of ‘~ ‘, - ‘ ~ U t ’ r , t , too t :‘no if ler  , ‘ l o ’ ’i t ’i o , , ’ ,

‘I)



0 ’ ’ 1 “or t ’’ti I ‘or ’ ’ . ‘ ‘ v i n ” - O  t - - ,- I c”  h o  ‘‘ I I , 1; too ’ - ’ I - t ’” ' n I’, or , ~0 n ’ I  f’ o”co ,  ‘ 1 to: r o t

ice  ;‘t ‘: E ~’ : . . ‘ : , co ’’ o r ’~ 1’ 1’ : o , - . -e s , -: n r v  ‘ ‘ - tao ’” ~; en ’i ° ‘ ‘-“0~O I t o  o~,~,r : or, t ‘tfl~’ ‘0

By 1’, ” ¶ m m ’ ‘ : a oi l ‘in r 1 ve,o a4. WI, I ‘ ‘ O , - ’ or:: ’’ , j I  was “‘vi ‘ir’r : t ‘I’o ’

‘ T o o ’ a b O v e  0 1 ’ ’ - “ ,‘ , 0 , , -~’, ’ ’ to ’” wi t -n  ‘ f ’  r r ’’ -~~’. ~ ‘‘ri ; ‘‘ n’ ’ or ~’ v a r i a t io ns  w i ’ ’t

t m o o - l  ‘;- ‘‘otl ’”ri , w ~1 l  o o r r ’c l o n l e  t ad ;  - :~~~ ‘ ‘ 0 ’ ’ ‘ i i ’ ’ -m a ’ I n  ‘ to’ n ’ s o o  ‘ r a y

n O V01 ’ 00’’ 1 .

Pr -
~ l et: - :’

- 
‘ - 0 ‘ ‘ 1 , ”’ ’ “r i ’ I “t o , :  ‘ ‘o’o ’ ’,-000: t ‘r’- - t On ; ’ 1 

~~~ ‘ ‘ : -“ “ ‘ c ‘- i -m o ’, , P ‘ ho; l b  t : ’ ’  U - or ’-

‘ o ’c o o i c a . i ‘ r io ’S :r ’ c-L 0’,~’ w I t : ~ 0,To e :‘lio;t or , : -  U” ;’ : , or ‘s , ‘j’tI’,’,’s , e’,:. 0~-

o ~“ I  a ’ b’z. ’lh , v : ro i o c ’ ’ r ‘ i t o - i  ‘ ~1d 0 * ’  ‘ ‘x i ’ ’ ’ ’’ ’ ’ ’: ”in’ - ‘ - 0 a ,, oct ’

‘ ‘i’ : :  ‘ o o ’ e t c ’,’ i r  ‘ onio-o ” ”J ax t ron’”’ S .  i~~’ 0 i ; o ~ ‘‘ t i d  ‘

or, : ‘ ‘‘ “ t O .  ‘ ‘ ‘ o r -  I ‘co’ s to 1 1 e~~t ~~- ‘ ‘“ ‘rr ’ o ” ’~ ‘ -  , 11- ::ari”:Oc ’, o r ’ -- o ’O ’ ’ ’ 1 ~T; 1 0 :

o , r - ,ct-,: - t ’ U’: Px tar

‘ - - o ’ i : ; :-h -w  ‘ i : o c t - 0 - o r  I ug t i l l  i t - o r  - - 0 ’ ‘ f ’  1 1:, ’— , 1 ‘o” ’o~~ 0 ‘ ‘‘ - , : ‘or ’ ’ : a ’

1 - r o : ’ . - c o n i o ,’ c t - o ’ ” n i ’ ado’,,  1(0 , ,~ , , r , k - ‘ ‘ ‘ o o ’t’ ’ -  ‘ cr 1 I : ,  ‘ i d f i ’ i  -to ,

: n,,or:a . , . ’ - ’  : ~- b : o ’  U n , ’ C o t  ‘‘‘ct OiIoO r e r i a ’ c ’ ’ - :  c t . ( o ’’ 1, ’ ’ - ’~ o ’ i - -o r  o ’ I . r ’ ‘ o - : r c o ’

I r ’ ’o t ~~r ,  Th i s  !‘ i g w ’ ’ -  iT , , ’1u, . l,~: 0 o’ , - b c ” r o t , l , , roc ;  ‘ - t o  b ” : - i ,’ -n -t o l -a ’ ‘ - ‘ ‘o a r  c’r’iticno l

to O 
~,t’ f- ’,,p tc ’ i ,o’ i’’ik:: in ‘‘  or ’’oc010 - ‘ t ’  ‘- a- av- ’ - 0 u ’o :o I’ ’ ’ l, ,’~ or ’’ I t i

0 1 ° f : ’  l (ci~ “iil ;on ”-.’ clurio ;o ’ - . ; “ ‘ o r ’ t ’, b c c l o , ‘ c t - u ° 0tH t ’ io , ”:l te l or - -or :

-:aj o:014 ’o-’ by ‘ -‘on :-i0 r u ’ ’ i o n ’ ’ - l ’ -c j ; c r o o ’ ’ t ; f  , w on , -  “ i i l - c t ”  - o t ’ m i l l  b i t  we , in ,

r .’:: o 0 -’ ‘“ I  t ’ no ’rt ’ : : t , r ’ :-,:es due a t , r ’t o c i - o ’ r t i t  or ” V a r ia t  I “ t o , - i n n  , ‘
~~ f r a n ,

t a i l  ‘ ,r e - ‘‘ ‘‘ 1 ’ ’ ~ w,’ 1 - o n .

S1, ’t , c  O ’ I c a t c b ,  fail co’’’ cc’ , ‘‘co’’’ ’. ’-f ‘ o ’. ‘- t o o ’  °‘at:- oI ‘ ‘1, 0k t ’’irn, when,’

‘.1: ’ ’  wa I I - - 0 ’  t i t c  - 
, I 1:5 ‘i — I  . : : t , c o r -o r ’  I c on k s o ;  0 , : :  n , - - o t ‘I’ ‘,‘ , I ‘~, 1 1, 1 , . Tho

0 ’ - ’ -~ o w c : i ’  t”’ : -r  ~ is * a~~,’ ro o ’ r ’’m ; t o , r i o l n r ‘i i  ( i - d i ’, )
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, c t ’ , t b ’ -  t n o r n i o c g  o ’ 0 l ’ N a y .  1 ‘ , lOl , , , i’ ’ o i i ~ 0 , 1  a ’ ‘ ‘ o r , ’ I ‘, ‘tt , K t ar” -

Io u 1’; a ruptur e of t,he o;f .o i i  f i a t  : ‘ ‘ ‘ 0 ’ ’ ’ ’ ’ t”, - I~ ? a ‘ ( 0 1 0 1 0 0  - : :p (01 h”

;‘t ru ctoir ” . Althoug h t,}:e she : 1 war ball y b r ak ’- : ,  0 ’ , 9 1 1 ‘ ‘ , I r a ’’ o o r.~s

- ok a 1 “ii ’’’ : n t,he nr  ii ’ m a ]  p o  a t e  and o - ic’ fo - I -w ’  - I u’’ I Ii :  . ‘Th’ ‘ ‘i r k  w’, -

010,  a ’, 1 we i - ’l , ’ - :  :0 t r ico ’’ tire of l’ ’,ann] ar d  A~ : ,lao ; I co o , 120 ‘‘ ( “ ‘ . “ “ it ,

o I ‘j r , ’ ’O ‘ - o r  ~~~~~~ 
1,0 o

,o ( 12.7  or , )  nigh w , f : ‘o r: ’ on : T: ’ I  - ‘ 0  : 0 ’ ’ ’ ’ ’  0 ‘H , - - -

0 ‘ a - I  f ’ ’ ’ ”‘ t ,  or’, ‘~‘e 1 , f o o t  - o n l ’ j  the 1’ ’,’ ’ ‘ - ‘r  t ad t act ,  w it ’ ’  i t  ‘ ‘
~~~ ‘ or ’ ’’,’ - -

‘ o r ” , ’ - t ’ ’ l : ’’ ‘ ‘ i t r  ‘ifl ’ l t ’ e l n ’ a : ’ a 0 ) 0  i t s  c ’ o o , ’ ‘‘::~~ 
- ‘ P 55 , l0’i t f

0 0 ’ - ‘ 5 , 0 ~ - - -  k i - i a - ’’’ 5 ’ ’  ‘0:0 t ’ I a n b o ’ t h u r . :, f c e  oil soo n ’’ -i - ‘: ‘-o’ : o ’

‘ ‘ t wa’ ,’ ’ ’ :  t ’V , or ’ o 1 “o’O o o b , ’o . ‘mm d sp i i  leol  in Ic ’  I ! , .-  roy-,’ i t  ‘ - c’ ‘ - toe ‘‘ ‘ 0

ad’ ‘ “,c ’ ~ 0t Ooro , “r uin where I ’  t ’ I ” cWed on i nt o  the ‘ lao ”k ” - t ’ ;:’ i *”  Ri’z ’.- ’r.

H :  or ,.,Ion”, d o ’  “1, 000 h b l .  ‘ - I ’ j~~ w - ” ,” re tained w i t h i n  ‘ to e  f ire ~~~~ :-~~~ :

U ,  , - to - ” , ’  - ‘t r~”i :~‘ ,“ - - ‘ ‘-,‘er i°~,~~e .  The remainder scattere ’l -i” . ’o ’ a lar ~’o ’ -area

00 ’ ‘ i t o l , 0 or ~:‘,, —~:o : to, ’ - a s  C’ t t S ,  t be o’ecovered and will re::ent a fine

0 1”’ ‘~~m 0: ;” i n , w i l l  no-- ’ - “ - ‘ad. i t : t  - ‘h e frozen ~~r oun - : -h  ‘to T weatheri toO t’,

w r ~~~~~~~ , : c, n I t o o ’  T o r t .’ ‘re v”o . 1 i ro g  low tempera’. ‘ :r’ - •

‘‘ I ”  I c :  : o~ ’’ ’,,’ c ’ i ’  en ’ :: r o ; ’ i t o  j a r  t , b o ’ o t . fa ilu r e o;~,ar t ,o  1 ‘ he  r o c c r t i ,  c i  Ia

“ 00 ’  t,~O ’ ‘-f l r , k , ‘0?  a ° i t - i t  i t ,  ‘ he  lower “Ige of the f ’ jrj r  r i n g  plate where

ho’ I iq oo i :1 ‘1- - a t  I t , ~’ t ool  res I - l u a l  wel l i n g  stresses were increased ni . - t o

‘ toe r ’lan t  I c  l i m i t  ‘‘1 ‘ ‘ t o e  : 0 - eel by unusual temperatur e Ii  ffe rences  otto

:0 , : ,, t o-  : — : o n 1  ‘‘‘rot , t’r’’.,’7, i n , ’ of I ,lid grade. l ’ l , co o o n t t in u i t y ‘ nO ’

,~t or - :o’ ’ . , o n ’  , t : o o  ‘ - 0 - ,~ ’ , “ m I  W ’ ’ , ’O l ’c i ’ ’ . W ’ ’ ’ ’n ,  : c ’ o t - t -ur’c i ’ l ’ i t, ’’:: , c - o r -  v i o l e c i  a l o : o ”a .l i o r ,. ; ,f

‘t r””i 0,’ t  oa r:: ’ r ’ : . , - n ‘ , oo jr , t , , ’t’ I o t t  t o o c ’ ;j t :~’ 0 0 1  gb i o ’ o t , c ’ t o — ,, o ’ t i : o  1 t j v i t\ ’  ‘it - I

w ’’r ’’’: :o ,- , ’ - ’’ ,’, r ’” : ’ : 1  ‘ 0 - ’ . -  :; t.:’.’ri~r t 0 ‘‘ - ‘a co: ;” 01 ’ i to :  b r o w n , ’  I t ’ ’rnp er: ot i i :’ o ’ .

- .  -- —‘- - —- ‘ -‘- - —-  r” ‘-——~~~~~~~ ‘ ‘ ‘ ‘



i nert, t h i  cc ‘,c t c : ’I i  I i ’ ., r ,  af i n c i p i e n t fai lur e , a ‘,“ o , ;i ’n r , crack may have

,,o t , ,trted when the n f :~ ’j 1 war subJ ”‘ “I , ,” : to :1cm” m i n o r  ‘hook that may ha ’ ”

beer, v i b ra ti o n  san : ” by the ineom o.k ’ oil cotre am or fr n c ; t ::f’i rock In  t , f : o ’

grade. 0nce st ar ’  ed Ito a moderately :otr”or,ned shell t h i s  I’r actur ’- ’ co n—

tinue d and c cmt io r , ’c l  rroo~ ‘I ,~ 0 e  f”l l:cre (-P the  structure by tcrogresor I ‘ie

“It is Pal t’ly naP ” ) assum e ‘bat , all the unfavorable concH ’, arc::

were neceto n’ir,’ ;, ca:o,o” ‘ ‘L i l ’U’o ”  :: j O S e  ti :e ’ tank had bear, s ample ’ ~‘1,’

fi l led  several times u :l e r  d I ff i c u1~’ w”m t - i o er  conditions. ”

A fter the spring thaw in lOo lo , l’- ’ak ag,e developed in  ‘h e  bott onro, of

the 10 ,000 bbl . bolted tank:; at Canol tank farm . A study of tank b a:;”::

for the month of June showed l osses  to he as high as 300 bbl . i to .  70

days from a single t ank .

Lp aka, ’,e from the shells of Hoc ‘‘inks was not as sever as I

leakage. The shell,s c-u u ’l- l  he readily t,jo”t o t ,ened , but it was necesrar’,’

t o successivel y empty each bolted tani”, arid perform tIe Potlowinc it:

order to st np bottom leakage : Remove bottom floor ; lot  “too , ei’ ice’ r a ’ 00:,

existing gaskets or install new gasket material , bol” p I a t .es back in

place. and apply a coat of Prestite over the seams .

~;et t lement at 7tat ion 7 of the  p1,0151.0 }0 0 0 U : : , ” ‘t~~ ,i ~‘cutc; i flg machinery

foundations became so severe by July I b , I , , that  I t  l ’ecnzn e necessary to

0 
move the camp. The eart,h around the t ’ o i l l i r : g : :  had hear permafrost whirl :

had beer: removed during con:otruct i-u , , -:r ’ * ’ i t t i n g  a qua~~ ire dur i ng the

warm months. The camp waco relocated c c t o o u i , .1500 ft  (i o ’- ” m) away on a

2- i

_ _  

~~
-
~~~7



r

t’ - °,’~-, ‘ 0 ’ ’’’’’ ;‘ . ‘‘ c ’ ’ ‘~0O0 hbl . t -~ nh’, ~~t , bi t ’ ‘‘lo t o t t o t  i n  was :it, i .1 j~~e - j  j r ’0

- r : t : i ni’~~ i t o  wi t,l a now 1500 bhl  . tank ,t I , t h e  new si’ o ’ .

“Wi 1 0 0 0  ‘i Sr,’us’C t,)to

P’j~tr- i tot ’ ‘up ‘ r’u , ir ’  i r o t c ’  W h i t  aho r , c , ‘t, o’cp pe d  on Mar . I ~~, l’~l,5 ,

o r ose ic~rr’: ’ o t t - i  a l r eady  been I to  I t  I o’ e r  ‘ 0  the refinery an- -I ala n,’ “- he lIre .

,‘, t o”  ( ‘ i l ’ O  ro ” a ’.,Porl, ’ I O fl :c  , ‘ibo c i l ,  ‘- - ‘ , dO() f -b  1 . cuP crude were l’’:’ r, i n ,

0 1 ,  0 , ’ , 0 ’~
, , i t ’ : ’ -  st : - I  ,U , 00C h tj  . i: ‘ ot t l ”' ’ m, ’ , ’ “10 the Caroo] t ank Parr’, ‘t o , - :  ‘u:::

5 ’ ’4 ’ j - ”,: ’O . ‘ ‘ cr- w - o ’ ’ - ’I’, :o ‘:11-’.: Lt ’- . , ”-- : ’ oo c ’’ ’ . or , ‘:‘c , ;o ’ , l r ’, r - ‘ :0 1  2 ’ ’ ”  1 0 1 .

a t  j  ::, d i  ‘‘::e : I’ ,oo ’l i t :  t,ank : at ~l’ito”l tank farm . ~‘l7 5 hh] ot’

u t’ ’ - ‘t r ’i i t , t ’ - l  - - : o ’ ot ’ ‘ i , - 1- i ‘el i no , ‘Hc ”t ’ - bbl . going  in t o ’  tank a t - ’ r a c ”'’

¶ i : , - t  ‘i;’prcx;n’m~ e t v ‘1’: t’f’”, . ’-t , t he o ’r- u t o d  to provid e ‘con t h e  toast s I 

‘;tr,to - ‘- r H , ’ I a o l  :‘~‘,:ti c : ’ at’ ‘h-

i r o  :ohn ’ t i n o t ’ I O W I ,  ‘- , e O it- ”’ , joe , ‘c ‘10 nt , at i o ’,r: , oxc , ’~t t , i 0 , ,’i’ i o - i 0  I

: L ?tIt et t i’,’ ‘ -  ~,, ‘i I I , , l O o , ’ ’, ’os c ri O S W I ,  ato ’ o l  ::0 ,0, ” t I ( t ,  f’o i I, ’ i , t hen ‘o r ,  i o , ’’ ol

01 ‘ , t c - , - ‘bo at; ; - 0 , 0 0 1 1 : 1  a : 0 ’ o h ,  . 1 ~ flC ~~~~~~ t ,  ‘ 5 1 rI O, , - t o ’’ , t  n O  tc ‘ o a k  . ‘I ’, Oh

t000t ’. ~~~~~ t ’  ‘~n - r ’ -  . 0 r ’ ’ t i t , ’ ’ -~~~’o ,r : I tot - rr o ’o, i : .  11 :0 , ’ was i t ”. c t  ‘,o: t a o  j  i’ ‘ ‘1 - : ’ ,- : ‘
~ or

‘ ‘ x r -o o : , : : ’ ,  ‘ to:  of - .~~ : ‘ ‘ ‘ , j r ,  0 0, 0 U t , ’ . ‘ ,tt ,jc,n ~‘n: o i ; . ! ’ ; ’ r o ’ W’:,’O 0 : ’  ‘~~~ ‘n 0 -

‘mg i  f l t t  t ’ , I , , t ,  g fo r: ’I  :.1o oot tn ‘ ho ’ ‘‘ ‘O i o n  ‘ o ’ I - ‘toO : P t  I I f’mo’to t-

‘ ‘ o l o b  ; o c ’ -  t : I  i c o o k  o t t o ‘I, ’: : were ‘ ia : : ’,: ot t , :;t r n t , e o ’ i c ’ I ’ ’  ‘ l t d - S  to r’’o- ’ - r’,’

- ,n- i :o ’t  ;; jll’i,n t~ 0 , 1 c ’ ’ ’ ‘ a n t  on !’ I irc ’’ breaks. dcdtTc ,’ c o i l  w on  i r s  i t ’ , ’’ - :

‘‘ : : i o ’ - O  , : ‘t ’00 : I , :  0 ’’ t 0 o~’- l i t , ,’ 0 ,0 : 5  ‘,‘ i ’b e  ro ot: cur’ t c c r mnl  ,‘ ‘< : , a f l S i d : ’ ,

al l n’’f i i: ’ - i n  i t,:; t t n , l  ‘, cir ik :i war’’ ’ ~‘i:c t- ’ 0 ‘ ‘- 0  (~ P

a ,‘r ,~~~o, I : :  ‘:r~- l 0, ’i’t r~ 
‘ ‘ o r ’ t - ’ ’ ’ oj ”j I  :1 a ”~~ - ‘ ]  ~ o t r o ” - i .  A ll cco ~i -o; , vo , ’iy ’ ’ , . ‘or:



instruments were :t~~n v i  “1. The l o ’cw er plan t , wh ico c Wa : : i , 1 0 ~ ’ l o s t

a ‘Fit ing ::r,i0 , :ot , - ’; ~ a c t  ~.,o no ’~r ,o t I ri~ ’ ~ war on Apr I 1 d3 , ‘,- . ‘Hoe r ’’ 0’ I t o ’

was event  no. iv ‘i i  : ;ma r ct ,  I Cci and :tb:  I t ’ i’t td t o  r’,c ljnor, t . too

“itno 1 1- ” . i , 0 he r ’ n c o - t ” 11 no’ , was n ever reopen ed tor i ‘i,i:’ c’’it’t,I u t  I lv

removed . t h e  I ’ kag~Jr t y _ W ILI ’ ehorse  l ine  (‘l-anni l~c . a )  was used ‘ c carry

i ~: t’Ort  p .1 :‘ : o ~’l t ’o ‘0 ’ ot#-’’,’,’ra i y ’~’ar s . It , ia ’ - iuc ,o o o ’l toe  ,_‘00~ of t ranoj art , : r,~’ a

~- T ,o
~~

’ gan o’°, in ’’ between ~e:oa tw~ ; ‘- “'irc ’,s from -~ ‘- .)oD ‘ cc , ‘ ‘er c ’ o;

11,’O ) .  I’ was l i m o ’ -o ’ er t , c, ‘ ‘ana da It o 1Q ’,~’ . ‘‘1~~ WhHr ’: c ’  r ,’ ’”— ~~
’’c ’,co a t ,

,acy’ 1 ne (clan-ni l~ - , 3) was abandoned o ft  ‘-r -o fn ‘i-own . t he  W’n I ’  ‘.,‘:, c- r. a —

~‘a i x ’ : ‘tok s l i n e  (t ’anol No. I i )  carried import ed fuel  to Yr m i rbarok:: a;’ :

l~ 55 w’r,erc it was replaced by the Haines—Fairhonks P1 p ”l ir a ’ . °‘ - - s t  00 ’ H

was taken cut of operation and placed in a standby ~‘o ’c c , i i ’  “t

~Ir , gr . ,  1 9 5 8 ) .

At the Norman Well a Field , Ic’ ,’ !°‘a,”l’, l’~o,5 ,  ‘ ‘( w ’-l is h-a : c-ear, on

61o of which found oil  ~r. conunerci’i I - ; ‘ ,~~ t , 0 I ’, ’,’ an, : co e v f ’ : ,  w - t ” ’ ,a ’,a . , . ,, , :  a::

dry hcles. TIe drill log out l ined  an on to, 01’ roar” t La :. I,  , 000 ‘ -~‘r~’:: 
, t o : :

at ’ which  was covered by t b c o ’  Mackenzie ‘iv an , A t” m’r ‘cu, ‘-1 w c-,: ~~~~ - ‘ ‘,,

com p l e t e  bottom hole press-ore survey o:’ ‘ b oo l ’i o ’o l ’ i  was r ’ 5 I - l o -  ‘on ‘1’ i i O ’ , a

more accurate es ’,ima r,t’ c f ~ the re- -’ ov en o b le  oil reserve . The “c’~ 1 0 : 0 , . ’

arrived at was ~~~~~~~~~~~ bb l. :‘r c ’m a drainab ie area CI ’ 2 ,600 acres

(10 ~~
2) (ft , ’wart , 19°”).

Conclus i ons

The Canol l ’r”’,~ en t , , although , : bc  - r ’ — l i v e d  ‘ir o ol to i ghl V cc ’ct, trover:’ ~tl

was an en crm ou co engineering feat . ‘I I , ’ ’ - ‘. 01 I l en g t h  i i  p i t a ’  laid ‘ ‘ ,‘.- ‘eo’,,h’d

-‘______ —‘- -- — — -“-— , . - .‘. ‘ 
~~~

—‘-, ..



I’d - ‘0 j I 001 - 1 , 1 , 
~

- , ) . ‘ i t ,  n- S v ’ : j ’ ’ ’ ’ j ‘ c o b  F , Ware ‘ a ’ ’  ~ , : , o , 0 : ,  0 ,  - - 1 ’ to ,  I ‘ ‘ , 
, ‘ -

o I t , ‘‘ ‘ ‘ ‘ or- ‘t o n , ’ ’ t a o - i  ‘ cc i-a ,‘,‘- n::’ r ’o c ’t , e ’o  it :  t h e  v l r ’ t , ’ i t o l ’c ’i u,n ir : ° o c il I ’ ’’’! u j : c ’  r —

“r~~~j o  j I l t ’ ,’ , ‘ “  r;a * r-oc ~t i t o ’ a~’o ri opera t ing  to pi pe line to ‘ h o ’

o . ’ u- a’ o r - - v ’ s , 5  9, 1 0 1 ’  u , ’ t ,  b j t ” P i - ” ’ I I ’ v and net w i t h ’ ” :t r. o : r o ’ ’ o ’ : o : ’ pm ’ h r- n , ’ .

to . ’ ’ ’’, I t o r d : ‘ ‘ ‘ ‘ - a n  ‘- t o: W ar ’ ’ ’ I

t o O - I ’ :,’ 0 ” ‘ ‘0’ ‘1’ ’ ’~~~’,’’’ 1’;’,’’’o’ in ;,,‘rrro~frat:l core00 0 r at - r I y  ‘rea ’ a

‘P ’  u~’~~ - ’’ r o , ’r i e d~~~~ , 1 - c ’ ‘ b o o ’  I ’ d  ‘- . ~c ’o n d ~~t i n  . ‘ ‘‘, ‘la_

i t :  ‘ , t ’ ’ , I ’  - : ‘ ‘ ‘ , ‘ (or , ’, - 0 ,;~~~
‘,‘, ~~‘ 

- ‘ Lk : :  ar’,d t, h : , ’ N- i  c - - ’’, ’ j t o  00 ’ 5 ‘to , ’ -

r , ‘ ‘ i ’ s  , l ’ hr ’ - ,l ‘ j t o’~ a ,“- -~~~ ‘~~
‘
~~~~ - ‘ ‘~~‘, w ’o :‘ o I t o  “111 t~, ‘ - V ’ S  ~,t c ’  0” ‘Ito ” , ° r , ~ ‘ , ‘.

c - I .  ‘ t , ,,’ b o : ; ,i I , a ’  l oa n layer w h i c h , :oi : :ca  ‘ l c ~’to ’, , 0, oo . t” t~ ”c nip,” O ’,”c 7t’,J 0 0 ’5’

i ’t oo ’- - ‘~‘ “ ‘, -‘w t ” t r r ’ ’: ’a ° or” 00 ’ ‘ i c c ’  ‘n’ u o ’:e oil ,‘l imi n omtoecl ‘ 0€’ IcC ”‘ b :‘-“-r

I to , , ’ H ’ ‘,‘i to ‘tr a :or, , t  t o o :  f i t — ’’ . i ’ ,-’w ’’v ’’r , o i l  ° ‘ r o r - e r o t t ’ o r o ’ r. ti ot. ’’ , 00 , ’, e i  -
,

s o o t ’ ’ r ’oh ’  1 ’ , ’ wi th ‘,r :t,i ’y , t ‘, era’ , ’r - ’c t , a r ” : :  1” - ’ w’’en ‘1ec’’t ~ -I on: ’ ’ ,r. I ‘ot o . :se’: P1 ‘ w ~~
- -

‘ O , ’ tOU ~’c ’  I n ’  -to I ‘ i O . t ’ O :  ‘0 ‘- : 1’ ‘ a lo om, t, sr o c r ,  : o’ I : o ’ — ’,”r , ,a , n:o, ’,’, I :c ,~ 1’’ .,~ I c ”.c ’ t I  ‘ no a x —

t,r t ’n r - ly  -I i :‘ l’icul ’, and aut , o ’noa t , i ’  - ‘c- nd’, rc-ls o,sei~’ca

Pip e l ine  breaks were r ’ :irti , ’rL- ’:a , to ’ , -  “ a r c -  a r c o t  a Pt ‘r p’L’ti: it ’,: ’ 0 ~‘ n . h-ou”; ’ ’”

it  15 in te rest i ng that  9(5 0° of ‘ t o  lin e breaks -tu rin g - : - ‘ “s ’ I r, were ~~~ ‘ 0

-iar~’to” t m  ‘no, en - n : : : ’ ri o- ’ ’  1 ‘-r , ( ‘ d 1 0 1 0 r o ( -n ’ ‘it, - :  ‘-: , ly -~~~~ r u e  t a  t ’s o : lt ,’ t ’i , ,  I ’ i  wr ’ l o : .

t h e  to ’al f o O t t - ’I ’ c ’ “l r o o ’, I , , o, - r ’ ,í’ t , (5O:~ i l l . , in  l ” o - a  ‘ 0 1100 0 1

ox ’ .t ’’c ’ erl I’ ’w  c r, ~ t t ’  t - r t ’ -, : ’ ’ r : t  A l ’ ,’ ,” : ’ k, ’t l i t , ’ . ‘l i t ’ ttr.~~t , of ~~~~~ -~~ Q - a - ’  I :’

or, : n , a o : ’ ’ o l  “‘ 1 v A i v e : ’koo  ‘n ‘mola r j~~~~, j t  i ll  , (‘ nroc . o l  W I t  1 A l  - ‘ a x ,  moo t he c’CflS 0 ~~~~~~ I

~~~~~~ 0 ’ rf’rajot.o’:’ of or l I long ’ ’  :o- ” F t  1’’ I - r a ,tec ’ t s  , r i i o ,j  b o n g — d i  ::‘ an- ’e pi p 1 ra ’ r ’t ’ ‘ i i

it , t b0 ” t o t ’ o ’ ’, I - ’ . ‘I ’ ’~~’ t i a if le : ’ — : ’ Ft l rb ,’mn k : I ltot’ , ev e r u  I yearr, I t ; ’, , . r o ’ , I i

heriv l ~v oa r , O boe e~~~ ,a~ ’ j E ’ ~~, ’ ’ f ’  - ‘ 1 ’ ‘ ‘ a z - - I  - t’ab ’i ic b y ‘ t o ’’ mo ::t ::i gr ;i P i  ‘ t i n : ’ - “Cl o t  t ’ l  —

‘r’, ’ i t , i - -n tro ’:- ,’ by ‘oi r o , - woo , , th i t  ‘ I a - ‘,‘ ‘ - I 0 .hnt j c rni ‘ ‘ o t t o - > 0 ’ a ’ 01 ‘‘ :;mgn j  ‘ o ’d , ’ ‘ot t

oa ui  d he r ’ al I :‘o ’ o l  deap I t o ’  ‘ t , ’ ’ t”.” rrri I ‘ hi t I  ‘ ‘ o r ’ , ob l ero s  ‘ c f ’  t h e  tar:; h ,‘~r ’  ¶

‘-th y I r °) nitter : t,

“ (a-

I ‘ “
~~~~~~~ 

“
~~~~

‘ ‘ “- 7~~~~
’ 

‘_ _ _ _ _ _ _ _



LITEBATT,JPE ‘ T I E ’

I ’ ‘rpoc of’  I’ tog j r i ” e ’.’:° , Alaska 1’) i at ,  n et, (1 9’,M ) ‘a,n - I Prrc ,1 as 1,,  Eng in eer in g
Report , (‘a ,n-°l Pi pelines No. ~0 ari’i 1’i

- ,i , 01 . - ’ . (1 Oaf , ) The (‘ r~ s of Enginoe -r: ’ : The War Ri’, >’; i n st . .J a,j ,ar ,
n- fr i c , ’  - ‘- t ’ t he Chie f  of M i l i t a r y  H i s tory , ‘I .P . Army , Wa~~~~~~ j~~~~g t , o ’~~~~~,

Fl or : I” , P. f . ( ~qh ’ c ) C ar ’-iol : The f l : i h — A r e t , j , ’ Pi p el ine  ‘to: : P’’f’inery }‘~ —

- ‘ - -ns t ructed  by B ach et—Pr io i - ’ —C- a l laha n  I’c o r  ‘he “‘rn or, of I’ to ,p o j  to” r ,
~‘ .S . Army , l Q I o ; ’ -H9 l;I ~ . Ryder and Ingram , ~lan Fransi . s c , .

i nn i e , R . 1” . ( l95’~ ) T}:e i ’Ivolut ic ’r o  , -,f ’ :‘~~~~~~ , Polar Ncc ° , ”no , u- - - . 1,  ~
1 950 ,

~Tacobs , W ,A. (197( ) The Alaska °c j s tr i ’t , United l I t a , t o ’t o  Arm y ( t o r I - : :  01’

Yr,gineers , L9146_l9714 . Eimendorf Air Force Base, Alaska .

R i ” h a rd son , H . W .  ( 19 14L )  Controversial  Canol , Engr.  News P°c’-r’i ,
132, no’ 20, May 18.

lIt andard Oil Cc , (191’; 5) Complet ion i:~-~ ‘a r t ,- :  Opera t ion  o ” ti ’ -, mn o omn , “ - I
Wh itehorse Pi peline and Whitehorse Refinery . Po;-I,. I l~nr ’,hw e: to

l er vice  Command by Standard Oil Co. at ’ ~‘r i l j f ,  and d’,nr : ’Ian’ -o I j j
(Alask a), May 191,5,

.Hewart , ,J . I ; . ( ,19 1 ’t c ) Norman Wells 1) 1,0 , Fiel d, ‘o~~j Weekl y ,  March -‘ ,
l9Le ta .
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