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R o b e r t  I I .  L o e f f l e r ,  
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i f  i t  i s  f e a s i b l e .  We c o n t i n u e  t o  b e l i e v e  t h a t  t h e  S t a t e  
v / i l l  r e a l i z e  t h e  m o s t  v a l u e  f r o m  l i q u i d  h y d r o c a r b o n s  t h a t  a r e  
n o t  u t i l i z e d  v / i t h i n  t h e  S u a t e  b y  l e a v i n g  t h e s e  h y d r o c a r b o n s  
i n  t h e  g a s  s t r e a m  f o r  r e s a l e  a s  p a r t  o f  t h e  A l a s k a  l l i g h v / a y  
P i p e l i n e  P r o j e c t .  We h a v e  n o  o b j e c t i o n  t o  y o u r  m a k i n g  t h i s  
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NORTHWEST ALASKAN PIPELINE COMPANY 

NATURAL GAS LIQUID AVAILABILITY 

BARRELS PER DAY

L in e

No. Components

Sepa ra to r  

Off-Gas 

C om pos it io n  

Volume °/,

L iq u id s  

A v a i l a b l e  From 
2 .8  BCF/D Of 

Off-Gas

L iq u id s  

Removed For 

1260 PSIG 

P ip e l i n e  D es ign

L iq u id s  A v a i l a b le  

For F u e l ,  E x t r a c t io n  

Or R e te n t io n  i n  the Gas

( a ) (b ) (c ) (d ) <e>

(1 ) c o 2 12 .6 3 - - -

(2 ) N it r o g e n 0 .4 7 - - -

(3 ) Methane 74 .1 5 - - -

(4 ) Ethane 6 .4 8 115 ,4 70 0 115 ,470

(5 ) Propane 3 .4 8 6 3 ,8 3 0 0 63 ,8 30

(6 ) i-E u tane 0 .4 9 '1 0 ,6 8 0 5 ,3 4 0 5 ,3 4 0

(7 ) n-3utane 1 .1 7 2 4 ,5 SO 12 ,2 9 0 12 ,2 90

(6 ) i-P en tane 0 .2 7 6 ,5 9 0 6 ,5 9 0 0

(9 ) n-?cntane 0 .4 9 11 ,8 3 0 1 1 ,8 3 0 0

(10) Kexanes+ 0 .3 7 10 ,1 41 10 ,141 0

(11 ) TOT/vL 100 .0 0 243 .121 4 6 ,1 9 1 196 ,930

3/2G/79



N O R T H W E S T  A L A S K A N  P I P E L I N E  C O M P A N Y E X H I B I T  II

P H A S E  E N V E L O P E  F O R  M I X T U R E  C O N T A I N I N G  

A L L  O F  T H E  E T H A N E  A N D  P R O P A N E  A N D  

5 0 %  O F  T H E  B U T A N E S  A V A I L A B L E  F R O M  

P R U D H O E  B A Y  S E P A R A T O R  O F F - G A S

M O L E  %
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M E T H A N E

E T H A N E

P R O P A N E

l - B U T A N E

N - 5 U T A N E

C°2

N I T R O G E N

85.81

7.50
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.29

.67

1.16

.54

T O T A L 100.00

-135F, 1000 psia
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H
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T E M P E R A T U R E  (°F)
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VERIFICATION

D I S T R I C T  OF COLUMBIA : S S

t

SUBSCR IBED  AND SWORN TO 
b e f o r e  me t h i s  5 t h  d a y  
o f  A p r i l ,  1 9 7 9 .

\ N o . t a r y  P u b l i c
1 M y  Commission Expires Sepicmlicr I t ,  I9 S 2

* < r  •

• \N C E R T IF IC A T E  OF SERV ICE

I  h e r e b y  c e r t i f y  t h a t  I  h a v e  t h i s  d a y  s e r v e d  t h e  
f o r e g o i n g  d o c u m e n t  u p o n  a l l  p a r t i e s  i n c l u d e d  o n  t h e  s e r v i c e  
l i s t  i n  t h i s  p r o c e e d i n g  i n  a c c o r d a n c e  w i t h  t h e  r e q u i r e n u  -•hs 
o f  S e c t i o n  1 . 1 7  o f  t h e  R u l e s  o f  P r a c t i c e  an d  P r o c e d u r e .

D a t e d  a t  W a s h i n g t o n ,  D . C .  t h i s  5 t h  d a y  o f  
A p r i l ,  1 9 7 9 .  ^

R o b e r t  I I .  Bo e f  W ^ r

R o b e r t  H .  L o e f f l e r ,  b e i n g  f i r s t  d u l y  s w o r n ,  
d e p o s e s  a n d  s a y s  t h a t  h e  i s  a n  a t t o r n e y  f o r  t h e  S t a t e  o f  
A l a s k a ,  t h a t  h e  i s  a u t h o r i z e d  t o  e x e c u t e ,  v e r i f y  a n d  f i l e  
t h i s  d o c u m e n t  f o r ,  o n  b e h a l f  a nd  i n  the: name o f  s a i d  S t a t e  
a n d ,  t h a t  h e  h a s  e x a m i n e d  t h e  s t a t e m e n t s  s e t  f o r t h  h e r e i n  
a n d  t h a t  t h e  s ame  a r e  t r u e  a n d  c o r r e c t  t o  t h e  b e s t  o f  h i s  
k n o w l e d g e ,  i n f o r m a t i o n  an d  b e l i e f s .  /^\
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Com m erce  Building. San  Antonio , T e x a s  
70205. This Supp lem enta l  Remedial  
Order charges  T -C  Oil C om p any  with  
pricing v io la t io n s  in the amount of  
SI,150.052.95 c a u se d  by  T -C  having  
m a d e  sa le s  o f  crude oil at prices ip 
e x c e s s  of  those  permitted under Hie 
Federal Energy Adm inistrat ion  (n o w  the 
DOE) price rule in 10 CFR 212.73. ERA 
m a inta ined  that the overcnarges  w ere  
the result o f  T -C 's  characterization of  
certain "old" crude oil a s  "new" and  
"released" crude oil b a s e d  upon T -C 's  
interpretation o f  the term "property."

A  copy  o f  the Supplem ental  Rem edial  
Order, with confidentia l  information  
deleted ,  m ay be  obta ined  from W a y n e  I. 
Tucker. District Manager, Sou thw est  
District Enforcement. Departm ent of  
Energy, E conom ic  Regulatory  
Adm in is trat ion ,  P.O. Box 35220. Dallas,  
T e x a s  75235. or by  calling (214) 749-  
7620. On or before  )une 15, 1979, any  
a ggrieved  person  may file a N otice  of  
O bjection  w ith  the O ff ice  of Hearings  
and A p peals .  2000 M Street, NW „  
W ashington .  D.C. 20461. in a ccordan ce  
with 10 CFR 205.193.

Issued in Dullua. Texas, on the 22nd duy of 
Mii)\ t979.
Wayne 1. Tucker,
D is t r i c t  M u n a y c r .  S o u th w e s t  D i s t r i c t  
E n fo r c e m e n t .
|t K Do. 7U-IMI75 Fill'd V.V..70 nil am]
SILLING CODE 6 4 * 0 -0 l- M

F ed era l  E n erg y  R eg u la to ry  
C o m m is s io n

A d v iso ry  C o m m it te e  o n  R e v is io n  o f  
R u le s  o f  P ra c t ic e  and  P r o c e d u r e ,  
S u b c o m m it t e e  o n  Ex Parte  and  
S e p a r a t io n  o f  F u n c t io n s  M eeting

May 2.r>. 1979

Pursuant to prov is ions  of the Federal  
A d \  isory C om m ittee  Act (Puli. I,. 92-403,  
(tti Stat 770). notice  is hereby g iven  that 
the S u bcom m ittee  nil Ex Parte and  
Separation  of Functions  of the A dvisory  
Com m ittee  on Revision  of Rules of  
I’riictice and Procedure' will meet on  
Friday, |uno 1 ,1979  from 1 p.m., til the 
Federal  Kneigy Regulatory C om m iss ion ,  
625 N Capitol SI.. N . E . I Inuring Room  
G, W ash ington ,  D.C. T he  urgency of the 
subject matter  of the Subcom m ittee 's  
work as w e l l  a s  the unavailab il i ty  of  
Su bco m m ittee  m em bers  after June II,
1979 requires schedu ling  of thin meeting  
oi  |u n e  1 ,1979  notw ith stand ing  the 
u h orcv ia ted  notice  period.

T he  purpose  o f  the m eeting  is to 
prepare a report o f  the Subcom m ittee's  
r eco m m en d a t io n s  concerning r v  parte 
and separation of function matters. It is 
antic ip ated  that the Subcom m ittee

Report w il l  p resented  to the full 
A d visory  C om m ittee  at a m eeting  w hich  
has b e e n  s c h e d u le d  for June 6 .1979 .

T he  m eeting  is open  to the public. A  
transcript o f  the m eeting  will  be  
a v a i la b le  for public r ev iew  and  copy ing  
at FERC's O ffice  o f  Public Information,  
Room 1000. 025 N. Capitol St.. N.E.. 
b e tw e e n  the hours of 0:30 a.m. and 5:00 
p.m. M o n d a y  through Friday e x ce p t  
Federal  H olidays .  In addition , any  
person m ay purchase  a co py  o f  the 
transcript from the reporter.
Kenneth F, Plumb,
S e c r e t a r y .
119 Doc 7U-16U83 Filed S-JO-79; 0.45 om|
BILLING CODE 64SO-01-M

( D o c k e t  No. C P 7 8 - 1 2 3  e t a l . l

A la sk a n  N o r th w e s t  Natural G a s  
T ra n sp o r ta t io n  C o .— P ip e l ine  D e s ig n  
a n d  Capacity;  N o t ic e  o f  D e l e g a t e  
R e p o r t  a n d  Order Inviting C o m m e n t s

Issued Muy 1" 1979.

T he  C on .m iss ion  is issu ing  for 
com m ent  a report subm itted  to it by  its 
A la sk a n  Delegate .  T he  report d i s c u s s e s  
the pipel ae  s ize  and operating pressure  
for t h a t r gment o f  the A la sk a  Natural  
( . . i s  T rans ao-la lion  Sy s tem  (A N G T S)  
W'hi ,h is to lie (instructed in A la sk a  by  
the A la sk a n  N o rth w est  Natural G as  
Transportat ion  C om p any .  In add ition  to 
other app l icab le  law , this order is i ssu ed  
pursuant to the m and ate  of Sec t io n  9 of 
the A lask a  Natural G as Transportat ion  
Act. 15 lf .S  C. § 719(g). and the  
President's Decision a n d  R eport to 
C o n g r e s s  o n  the A l a s k a  N a tural C o s  

Transportation S y s t e m  (Deeminn). 

w hich  m a n d a tes  e x p ed it io u s  resolution  
of the matters d is c u s se d  in the  
D elegate 's  report.

A. Background

On M atch  2. 1979 the A la sk a n  
N orthw est  Natural G a s  Transportation  
C om p any  (A lask an  N orthw est)  filed 
with tlie C om m iss ion  an app lication  for 
an order to approve  design  
sp ec i f ica t io n s  and Initial sy s tem  
ca p a c ity  for that portion o f  the A N G T S  
w h ich  is to be  built by the app licant. '

Pursuant to C om m iss ion  regulations,  
notice  o f  the app licat ion  w a s  issu ed  on 
M arch in. im/ h. A la sk a n  N o rth w est  
requests  prompt ac t ion  on its 
app lica t ion  so  that it m ay  pr o c ee d  w ith  
s te p s  n e c e s sa r y  to f inancing and

' H u  p o rt io n  in v o lv e d  i« Ui.it oi ^nn  iH o f t l ir

ANUIS i|**«ct|1)p»I in thtf PrrftitJi'lit« /M tm>n
I) mg within thr Suic of Altuka D ec is ion  mi lk-7.

constructing the portion o f  the A N G T S
for w h ich  it is respons ib le .

T he A lask an  D e leg a te  h a s  subm itted  
to the C om m iss ion  a report concerning  
the d iam eter and m axim um  a l lo w a b le  
operating pressure of the p ipeline  w h ich  
is the subject o f  A la sk a n  N o rth w est 's  
application . W ith  respect to the design  
of  the gas  pipeline, the D e leg a te 's  report  
s la te s  that a 48-inch d iam eter  w a s  
determ ined under the terms o f  the  
Decision. T he  D elegate 's  report s ia te s  
that with respect to the is su e  o f  w h a t  the 
m axim um  a l lo w a b le  operating pressure  
of  the p ipeline should be there Is a 
thrc.- old question: g iven the e x te n s iv e  
record a lready com piled  in this 
proceeding,*whelher  s ignificant n e w  
e v id en ce  is a va i lab le  on likely  
throughput v o lu m es  from the North  
s lope  w h ic h  w ou ld  be se rv ed  by  this 
sy s tem  s ince  the time o f  the Decision 
that w ou ld  suggest that an operating  
pressure o f  greater than 1200 psig  should  
be authorized. T he D e legate  s ta le s  that 
he  b e l ie v e s  there is no n e w  information  
and that the C o m m iss io n  should  
authorize a m axim um  a l lo w a b le  
operating pressure of 1260 psig for the 
pipeline.

T he C om m iss ion  is i ssu ing  the  
D elegate 's  Report for co m m en t  by all  
parties o f  record tn this  
p r o c ee d in g .’C om m ents  should  be filed 
by )uly 2 .1970. T he parties  m ay a lso  file 
co m m en ts  on A la sk a n  N orthw est 's  
app licat ion  o f  March 2. 1979. A n y  party  
o f  record perce iv ing the need  for a 
hearing to determ ine  e ither the d iam eter  
or the m axim um  a l lo w a b le  operating  
pressure o f  the gas  p ipeline w h ich  is the 
subject of  A lask an  N orthw est's  
applicat ion  should  file a request to that 
end. by  July 2 .1979 .  spec ify ing  the i ssu es  
to be  presented  for determ ination  and  a 
brief summary o f  the e v id e n c e  w h ich  the 
requesting party w ou ld  present T he  
request should  include a sta tem en t  o f  all 
i s su es  o f  material fact a l leg ed ly  In 
dispute,  and  provide a rea so n a b le  
ju.'iilficalion as  to why these  is su es  
cannot be  fairly and ad eq u a te ly  
reso lved  on the ba s is  o f  the record  
com piled  before Judge I.ill, the 
I'resident's  Decision,  a n d  the D elegate 's  
Report. *

Finally, the C o m m iss io n  m ton that the 
so le  i s su e s  that it intends to i (so lve  
through the procedures  set  foi ,6 b e lo w  
are |u) the pipe diam eter,  and (b) the  
operating pressure,  of  the A la sk a

' I h n l  ris n o t  m i  l u i l m  llic Initial Unman u f  Ilia 

C n m n i l u l o n  III lr t'.l l\isn Alaskan Cn. rt nt,
Dim hr! No rcrvm , r i at it cli i tic?), n t ;  
ni'tvihim'inlatron la thr President (Muy 1 1U77).
mill the ihu ish'ti

* A ropy of the Drlrgiitifii rrpoit is «i|lm fn*if lo
tin* iiiilrr Thr virww cxpn timl (hr«mn ilti mil 
iii'M'tMrtly reflect the viirwi ol the CormroMiun



.p ip e l in e  segm ent d i s c u s se d  herein. In 
particular, the C o m m iss ion  d o e s  not  
intend to d ec id e ,  on the b a s is  o f  
com m ents filed in resp o n se  to this order, 
the i ssu e  o f  the appropriate CO i  
standard for the g a s  transported through 
the A N G T S.

T h e  C o m m i s s i o n  orders: (1) The  
A laskan D e leg a te  will  scrv c o p ie s  o f  
this Order, and o f  h is  report, on all 
parties to D ocket  N os .  CP78-123, nt at.

(2) Parties o f  record in Docket Nos.  
CP78-123, at at. m ay submit com m ents  
on the A la sk a n  D elegate 's  report, and on  
the March 2 ,1 9 7 9  app lication  filed by  
Alaskan N orthw est  Natural G as  
Transportation C om pany.  Such  
com m ents m a y  be filed on or before  July 
2 . 1979, and  should  tie served  on all 
parties o f  record in Docket Nos. CP7H- 
123, ct ol  Thu c o m m en ts  m ay add ress  
any i ssu e  o f  fact, la w  or -olir .y pertinent

' to the matters raised in the report and  
the application.

(3) A ny party o f  record in Docket No.  
CP7B-123. nt ol. m ay file, on or before  
Juiy 2, 1979, a request for an ev identiary  
hearing to determ ine  the d iam eter or 
maximum a l lo w a b le  onerating pressure  
of the gas pipeline  descr ib ed  in A lask an  
Northwest's  March 2, 1979 application.  
Such request most sp ec ify  the is su es  to 
he presented for determ ination at such a 
hearing, including a sta tem ent o f  all 
issues  o f  material fact a l leged ly  in 
dispute; a brief sum m ary o f  the e v id e n c e  
that the requesting paity  w ou ld  present;  
and a reason.i  ile justif ication as to why  
such a hearing is n ec es sa ry  and w h y  the 
issues cannot lie fairly and adequ ate ly  
resolved on the b a s is  of  the record  
com piled  before  |udge  l.ill. the 
President's Decision,  and  the Delegate'*  
Report. C o p ie s  of the request should  he  
served on all parties to D ocket  Nos.  
CP78-123, e /  id,

Uy the Conimii.iinn.
Kenneth F. Plumb,
S i e r e t a i y .

Report o f  the A laskan  D e legate  on  the 
System  Design Inquiry

/. Introduction

In his Decision a n d  Report to 

Congrn.-s o n  the A l a s k a  Natural G a s  

Transportation S y s t e m  the President  
said, " | l |h o g a s  l iansporta tion  sy s tem  
will utilize a 48-inch d iam eter  pipeline  
from Prudhoe IJuy to James River,
A l b e r t a    e x ce p t  a s .............
m odifications to those facilities arc  
required by  the A greem ent on Principles  
betw een  the U.S. and  C an ada  * * *,'• *

’ Daemon ninl tlrpnrt la Congrvtt oil the Alaska 
Saturn! Cat T/unxfiarlation System, p. 13. H e re in  
r c f iv r r d  lo  ee " th e  Daemon."
*IbiJ.

The Decision  a lso  i d. "Jthe) facilit ies  
* * * a ro those  in I U.S. wltich are 
adequ ate  for a throughput o f  up to 2.4 
|bi!!ion cubic  feet per day]  befd and  are  
included in the rev ised  Ale .in  filing 
subm itted to the Federal  Power  
C om m iss ion  (FPC) in [sic] March 8,
1977." J

The report w h ich  a cco m p a n ied  the 
Derision  w en t  or  to say ,  h ow ever ,  
that—

‘ * * Alcan should consider increasing the 
operating pressure and tvell thickness of its 
40-inch diameter pipeline in order lo allow 
for more efficient increases in throughput rate 
for additional reserves which might be 
committed lo the system from either Alaska 
or Canadian sources.*

T he report a lso  noted that—

Overall, considering the arctic 
construction, inflationary impacts and 
environment >1 impacts, the ultimate cost to 
consumers of providing capacity for 
increased g.m throughput would be much 
lower if the ( opacity is provided initially by 
iiii.t*-lining the diameter or working pressure 
of Ine pipe, than if il is provided later by 
udding i umpressor horsepower or looping the 
pipeline.*

After  observ ing  that the A greem ent w ith  
Gonad.i  provides for use  by C anada of  
Iho m,dn linn at n throughput up *o 1.2 
hi.fd. the report i. ’Unbilled "* " * 
redesign o f  the sy s tem  tn en a b le  
in ex p en s iv e  ex pa ns ib i l i ty  up to 3.9 to 4.0 
In.fd smith o f  W hitehorse ,  Yukon  
Territory, is e ssen t ia l

A cco id ln g iy ,  the A greem ent on 
Principles provided for instal lation  o f  a 
higher capac ity  sy s tem  than that w h ich  
hod been  proposed by the project  
sp o n so rs  (or the segm ent w h ich  is to 
carry both U.S. and C a n a d ia n  g a s  
volum es,  to be  instal led  b e tw e en  
W hitehorse ,  in the Yukon Territory, and  
the bifurcation point at James River. 
Alberta The A greem ent a lso  provided  
for a technical  study group lo ev a lu a te  
the a lternative  higher c a p a c ity  sy s tem s  
w hich  had been  d iscu ssed  by  
negotiators for the tw o  countries  in the 
course  of reaching the Agreem ent.

II S. am i Canadian  governm ent  
technical  representa tives  began m eeting  
so o n  after the U.S. C o n gress  approved  
the Dei ision, U.S. r epresentatives  
favored a -Id-inch pipeline sy s tem  w ith  a 
higher m axim um  a l lo w a b le  operating  
pressure. 1GU0 pounds per square  inch  
gunge (psig). T h e y  thought that the

'Upport at ttijnpinyiftg Ovation at 193.
•//•«/., p I'M
* Ibid. p 1'hi ” I ho •>nt»W in tin* context refer*

to Alt tin # Mnrt It It, 11177, projiotal. the fr.ImiKN 
•oulh of Whitalturtp rrf«*in to the ARrromi'nt with 
the Catoidinn (oivernnicnt lo u*e n higher mpm tty 
•y*tcrn between WhiUhormt and the bifurcate.* 
p o i n t

higher p assure system  would require an  
increased investment, hut would  be  
more fuel-efficient than one  of low er  
pressure.’ For their part. Canudmn  
representatives consistently  exp ressed  
reservations about su-oly and reliability  
asp ec ts  of the higher pressure system ,  
and the accuracy o f  the capital cost  
est im ates  for it, s ince  it represented a 
greater technological step a w a y  from the 
present level of maximum operating  
pressures,  which is about 1100 psig.
Their preference w a s  a lw a y s  for a larger  
diameter alternative with the sam e or 
slightly low er  operating pressure.*

Due to the nature of their reservations  
and the risk of poss ib le  de lays  
asso c ia ted  with testing the higher 
pressure system, the Canadian National  
Energy Board (NEB) c h o se  a 58-inch  
diameter, 1080-psig system  for the joint- 
use section . Consistent with nil prior 
s'ntomeuts,  their S tatem ent of Position  
ev id en ced  considerable  concern over  
the safety and reliability a sp ec ts  o f  the 
high pressure design, plus concern over  
the adequacy  of cost  e s t im ates  an 
coustiuct ion  schedu les  for that s \ s t e m  
due to in n e a s e d  technological  risks.

T he Canadian dec is ion  a lso  had the 
effect o f  narrowing so m ew h a t  the 
options lor system  design north o f  the 
joint-line section, com pared to what the 
options nugl.' l o n e  bee n at the time of  
the Deen.inn .''The options lor the 
segm ent north of the W hitehorse  then  
beca m e  the lilts) psig sy s tem  proposed  
by the sponsoring c o n q in ie ; , ,  or a 
tlii I er w a l led  48-inch pipeline which  
would operale  al a higher p ie  .sure .10 
I lie higher pressure chon es  • cum to bo  
the 1(1110 psig system , which had been  
the design ol one o f  the com peting  
proposals  and has been  favored by two  
of the three p iincipal North Slope  gas  
producers,  and (2) an intermediate  
design which w o u ld  operate  at b e tw e en

1 A l  h u ; h r r  llumrt(li|Mii vtilitrnt’fl d o *  bil l r„ivlnyi 
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IriinHpiirtDtion i It.h ><•*•»
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1400 a nd  1440 psig. A s  thn lea limn 
a ss o c ia te d  w ilh  full ev a lu a t io n  o f  either  
of  these  higher pressure  a lternatives  
cou ld  a lso  affect  the sch ed u le  for project  
im plem entation  in this country, the 
A la sk a  G as  Project O ffice  (AGPO)  
undertook this inquiry in an effort to 
fac il i tate  a final FERC de c is io n  on the 
m axim um  a l lo w a b le  o p e ia t in g  pressure.

Our pro cess  for studying the pressure  
qu es t ion  w a s  to d is c u s s  it with  
in terested  parties  and  to prepare  
ind ep en dent  c a lcu la t io n s  o f  the  
e x p e c te d  transportation co s ts  at 
different throughput rates, utilizing the 
alternative  sy s tem  configurations.  W e  
i s su ed  a draft report on the sy s tem  
d es ig n  on S ep tem b er  27, 1*170. W e  then 
provided  a period for c o m m e n ts  on the 
draft report and held an on-the-record  
co n feren ce  am o n g  in terested  p 'u tie s  on 
D e ce m b e r  15, 1U7U. At that ennferen re  I 
d e v e lo p ed  a proposit ion  for resolution of  
the p iessuro  quest ion  w h ich  s e i v e d  as  
the b a s is  for the project sp o n s o r s ’ Fling  
o f  M arch 2, 1!I7!>."

T his  report su m m arizes  the pos it ions  
o f  the parties , r  e x p r e s se d  in our 
d.si  a'isi'fiiis w ith  them, their r.<uniu»ii!.s 
on our draft report, a nd  their remarks at 
the conference .  It then presents  the 
A G l ’O ’s f indings and  n levant f indings  
ir» the Initial Deiasuin  in /•.'/ I’a n A l a s k a  

Comp..tty, rt al, Docket No. CI75-!'0 .  rt 
al. (lii'ieinaf'.iT i r f e n e d  t o n s  !|.e Initial 
Da; i. ain), the M'G l!n ailllin'lulalIn 
the t'n nii• •’ and ihe lh . n ”

A f'e r  my clr.it: n  purl had bei u 
r ifi.al'iti d and i or  .ueilts lliduilly  
:...li lied, a si i.iy of the required ohrt 
g a s  c;i. lull I ioi lie;; fa c i l i ty .11 spun .,ue<l by  
a group uf pri dm ers a r il  pipeline  
co m p a n ies ,  w n - . i d e  i ivm 'able  I < ie M.
'I b ‘s stiiify h a s  Hot been  foreeil lv I.tad 
w d x  I lie Cueoiii; ;i>n, e.or e v •> alt il by 
nther e x p e i l s .  I b iw ever,  I b e l i e . e  it to 
be the most iii it lmrltativr i.ivl in  m a le  
com pila t ion  arid a n a ly s ’s ol Inhumation  
uva.la !  !e on the requirem ents for
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process ing  nd condit ioning the Prudhoe  
Hay gas.  a on the characterist ics  of  
the sa le s  g ' stream. A s  the report w a s  
m ade  a v a i la b le  to m e in m y capac ity  as  
the .C om m ission 's  A la sk a n  Delegate ,  it 
appears  in my public file and is 
a v a i la b le  for inspection  by any  
in terested  party or m em ber o f  the 
general public  in the C o m m iss io n ’s 
office  of Public Information.

The results of  the study clarified  
certain concerns ,  and obv ia ted  others,  
p.iil ici ‘ . rly with respect to the 
dir.postiun of trie nn'nral gas liquids  
(N'GI.'s) I ha v e  m ainta ined  my  
descr iption  o f  the co ncerns  ex p r es sed  to 
me. but h a v e  t i ied to note  the impact o f  
the study results on those  concerns  as  
appropriate. I ha v e  a lso  a dd ed  a sec t ion
10 this report w h ich  app lies  the results  
of  the study to the qu est ion s  being  
co n s id e r ed  here.

II. I’ositions nf Inti re iti'tl /'allies "

1. Stale uf Alaska.  A laska  
conditionally  supports  a p ipeline w ilh  a 
m axim um  operating pressure of l?f.tl 
p s ig . '" Its support is cond it ioned  upon  
the valid ity o f  c e i ta in  assum ptions  
m entioned  io its continents on  the 
project • (io:isoi.s‘ March 2. l'Ctl. 
application , all of  w h ich  I b e l ie v e  to be  
true

I lie Si te's principal u b jn  l ives  as  
expre , )  |n us (.on. i i i e s l  the 
deve lop in g  (if I I I  ill s ta le  nial'.ul.u luring 
b a s e  lo sm ooth  out the "lineal w  bust"  
i \ id e s  i f raw mat. c o s  | i ;ed in  tlun 
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sc a le  petrochem icals  plant to be  located  
in Fairbanks. The pe trochem ica ls  
facil ity c h o sen  for study w o u ld  use  
ethane  as  a feedstock .  At the time w e  
talked with State  offir .als .  the State  had  
no spec if ic  p lans for util ization of 
propane and heavier  NCI.'s but 
e x p r es sed  a w i l l ingn ess  to de v e lo p  such  
plans if required lo a c h iev e  their 
objec t iv es  with respect to in-state  use  of  
so m e  o f  the Prudhoe Bay resources.

A ddit ionally ,  S la te  authorities  
ex p res sed  an interest in m axim iz ing  
recovery  of the total energy resources of  
the I’rmlhor Ray deposit .  The m o des  uf 
disposit ion  of produced hydrocarbons  
are:

(1) Transportation through the oil 
pipeline  or j  new  N'GI.'s pipeline,

(2) Transportation through the gas  
pipeline,

(:t) U se  within the field as  fuel for 
production and processing and  
condit ioning  facil ities,

| ■*.) Fuel u:;n for pump stat ions on the 
oil line and Compressor stat ions  oti the 
g a s  line.

(5) l!icii;cct:o:i. and
(til Siimr com bination o f  the ahov e.
'I tie distiibutinn of tin- N’GI.'s .inion,’ 

these  vki . nix d isp os it ions  is a fum lion 
of the il • signs ol tlio oil pipeline .Old the 
g is pipeline, .oai of p iodin .liie i  an.l  
pioi •■•i.sing and i un!. m. eg  facilit ies on 
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now be foreseen,  S tate  authorities  
cannot say  with precision  what  
allowable gas  production might be in the 
event that production ex p erien ce  
requires reduced  gas  sa les .  R educed  
availability o f  gas  w ou ld  argue for a 
lower c apac ity  transm iss ion system .

Our principal d isc u ss io n s  on these  
issues with A laska  State  o fficia ls took  
place in early February, 1070, before the 
Canadian G overnm ent's  dec is ion  to 
utilize the 56-inch, 10/iO psig sy s tem  fcr 
the Whilchorso-to-Jnmos River segment.  
Prior lo that dec is ion ,  so m e  
consideration w a s  g iven to a very high 
pressure (2150 psig) sys tem  proposed by 
F.xxon in , -der to e lim inate  the need  for 
any gas pr c ess in g  and conditioning  
facility at the producing area on the 
North Slope M oving  the process ing  and  
conditioning facil ity to so m e w h er e  smith  
of Prudhoe Day w a s  suggested  so  as to 
locate it where  c o s t s  w e re  le s s  than at 
Prudhue Day. C o location  o f  such  a 
facility with a pe trochem icals  
manufacturing facil ity w a s  thought 
possibly to j i e ld  so m e  e co n o m ie s  o f  
scale for construction of liuth. A s  the 
State's eco n o m ic  a na lys is  of  
petrochemicals d ev e lo p m en t  w a s  
observed to be very se n s it iv e  to 
I, eilstoi k costs ,  w e  thought that any  
colocation eco n o m ie s  might improve the 
State's prospects for petrochem ica ls  
development. B ecau se  of this interest,  
we d iscussed the possib il ity  of m oving  
the processing and condit ioning lacihty  
away l .om  Ine North S lo p e  with  
representatives o f  the North Slope  
producing com panies .  T h e se  d iscu s s io n s  
are summarized be low .

Alaska o b serv ed  that a Hun psig or 
ItitUt psig systei  can carry ii higher  
percentage of the huiaiu s in Ihe gas  
phase liem a 126(1 psig s\ stem, other  
things being equal.  Butanes raise the lllu 
Value and, ll\.ei, the heating value of the 
gas Willi re: }■•«:! to Ihe d isposit ion  nl 
tlie butanes through Ihe oil pipeline,  
Alaska noted i >1 California air quality  
regulations restricting the vapor  
pressure of crude oil could limit the 
butane content of  crude oil. B eca u se  o f  
tlie potential for all pollution, the vapor  
pressure o f  all crude oil entering  
California must be held lo a very low  
level unless vapor  recovery sy s te m s  are 
inr.le'led for oil storage facilities.  
Irqcctmg butane  into the North Slope  
crude oil has Ihe effect of  increasing  its 
vapor pressure at any given  
temperature Keeping the vapor pressure  
down after butane  infection requires  
cooling (he oil which, in turn, could  
cause w a x  fonnution  problem s in ihu oil 
pipcle .

2. S t a n d a r d  Oil of  < d o (Sohio). Sohio  
b e l ie v e s  that the m axim um  operating  
pressure should  be 1260 psig.

Al the time of our d isc u ss io n s  w ith  
Sohio  (March 15.1970). the C anadian  
G overnm ent had m ade  its d ec is io n  lo 
utilize the 56-inch. 1080-psig sy s tem  for 
the W hitehorse-to-Jam es River segm ent.  
Due to the hydrocarbon d e w  point  
characteristics  of the gas  stream  at 
those  operating conditions ,  ihe  
C anadian  dec is ion  im posed  a 
requirement for so m e  NCL's rem oval  
prior to introduction of the raw  gas  
stream into that C anadian  portion o f  the 
system . 1 he requirement for so m e  
process ing  and condit ioning north of  
W hitehorse  limits the quest ion  o f  where  
all process ing  and  condit ioning  should  
take place.

The S o h io  rep resen ta t ives  m ainta ined  
that, although construction co s ts  on  the 
North S lope  are high, they are probably  
low er  there than a n y w h e re  in inland  
A lask a ,  and probably  a lso  lo w er  than  
any w here  in the Yukon Territory. The  
difference is that c o a sta l  loca t ions  can  
la* served  by barges transporting any  
large facil ity in m odules,  w h er ea s  an  
in land location requires transporting  
much sm aller  c o m p o n en ts  witli a 
concom itant requirement for much more  
e x ten s iv e  ons ite  re. e in b ly .17 A ccording  
to Sohio, v ery large p rocess ing  and  
condit ioning facilities can be  
constructed an I lo a d ed  onto bargi s n 
the low er-i l l  s ta les ,  w h ere  c o m p lete  
fn lu ica t io e  facil ities m e  a v a i la b le  and  
a ssem b ly  co sts  are much lower.  Any  
inland A lask a  or Yukon location  w ou ld  
preclude Ihe use  o f  large m odules  and  
would require construction  from 
cninpnncnts small enough to lie  loaded  
onto  railroad cars  or tracks for 
trmispoilatiori lo the inland location.  
A s se m b ly  of the small co m p o n en ts  
would then have  to be done  in rem ote  
loi a lu m s o f  A laska  or the Yukon Thu  
dilfii  a l ly  of e x ten s iv e  a ssem b ly  in 
remote lm a lum s m a kes  inland loca tions  
l e s s  i om pei it ive  w ilh  coasta l  locations .  
Soh m  conc luded  that, be c a u se  of the 
ability to m ake foil u se  of e c o u o m ie j  of  
sca le  h i  designing the facil ity and  
m odularizing d for transportation, the  
cost  of  facilit ies won'.I probably lie le s s  
foi I'i millin' liny or another coasta l  
location than lor any inland location

I laving conc lu ded  licit I’rudliue Hay is 
tlii‘ optimal location lor any facil ity  
required to be located along the pipubna  
route north of W hitehorse,  the next
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question  w a s  h o w  much o f  the 
p ro cess ing  and conditioning should be  
do n e  there. Except for the very high  
pressure (2150 psig) a lternative  
p roposed  earlier by  Exxon,  
transportation of the CO,, which  
c om prises  about 12 percent by  vo lum e  
of  the uncondit ioned gas.  is not cost  
e ffec t ive  according to S o h io .1*T he  
sav ings  in gas conditioning co s ts  m a d e  
p o ss ib le  by leaving the CO, in the g a s  is 
more than offset by the reduced  
transportation effic iency  for the other  
c o m p o n en ts  ol the g a s  c a u sed  by the 
p resen ce  o f  the CO,. A s  Ihe very high 
pressure sy s tem  (2150 psig) had been  
ruled out by the Canadian  G overnm ent's  
de c is io n  fur the W hitchorse- lo -Jam es  
River segm ent,  CO i rem oval is required  
north o f  W hitehorse  and con seq u en t ly  
should  be do n e  at l'rudhoe Bay,

O n c e  the C O , is rem oved, the ability  
of  the gas  .stream to transport NCL's is 
reduced . Thus. 0 | rrating the gas  
pipeline sy. lem  without co n d en sa t io n  
w o u ld  require so m e  NCL's rem oval us a 
c o n se q u e n c e  of Ihe dec is ion  to rem ove  
the CO,, regardless  of whether  the 1260 
psig or one  o f  the higher pressure  
alternat ives  is utilized. The d ifference  
b e tw e en  the required process ing  and  
condit ion ing  for Ihe 1260 | ;ig and 1600 
psig altcfnutivoH is in the degree  of  
NC »l.'s removal.  The requirement for the 
14 50 psig sy s tem  is b e tw e e n  those  o f  the 
1260 psig  end the 1 (WO) psig  system s.

The a d v a n ta g es  of modular  
construction  suggest that, s ince  so m e  
pto. es.'.iug is required on the North  
Slope, it is most cost  e f fec t ive  to do  all 
of  it there T he C O , produced In Ihe 
Course of condit ioning the g a s  m ay be  
able  to lie utilized in com bination  w ilh  
extracted  Nt il.'s as a low  lllu fuel to 
power field production operations,  
process ing  and  conditioning plant 
operations,  or pe i lm p s pump ng or 
c o m p resso r  stations .  'g

T he  Sohio  represen l. i l ives  sa w  little to 
be ga ined  by increasing the u p d a t in g  
pressim* of the gas p ipeline lo 16110 psig. 
They s a w  no major process ing  and  
condit ion ing  sav ings  projected for the 
161(1) psig system , but additional  
r.iuiqnexsinri ro s ts  w ou ld  be substantial.  
Although it is po ss ib le  dial com press ion
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facilit ies other than those  currently used  
a s  p.iM of  oil production w ou ld  not be  
required for operations at 12i>() psig,*0 
add itional  com p ress io n  ca p a c ity  would  
ha v e  to be instal led  to attain the higher  
pressure, ond operating co sts  w ou ld  be  
signif icantly  increased.

On the other hand, the Soh io  
representa tives  felt that the 1200-psig  
g a s  p ipeline design, plus slight 
a ''erations  lo the oil p ipeline,  f 
required, w ere  the m ost  cost -e f fec t ive  
so lutions to the problem of m oving  the 
NGI.'s. The pcntn ncs  and  heav ier  
hydrocarbons could be  m o v ed  through  
the oil p ipeline e ssen t ia l ly  without  
alterations; the propanes  and lighter 
hydrocarbons would  go through Ihe gas  
pipeline  at 1200 psig. Soh io  m ainta ined  
that b e tw e en  (52 and  75 percent o f  the  
butane could  be  m oved  through the gas  
pipeline  with the 1200-psig d e s ig n .51 
Cooling tlie oil line w o u ld  be  the only  
alteration required to m o v e  the rest of 
the butane.

So m e  c oo ling  o f  Ihe oil line ts 
ex p e c te d  to be  required w h en  its 
throughput ca p a c ity  is increa sed  from
I.2 Chilian to 1.5 million barrels per day.  
Soh io  argued that the relatively  small  
additional  capita l investm ent for 
additional  coo ling  to a l lo w  transporting  
butanes ,  plus the very h .v o p e ia t io g  
cost o f  the coo ling  f 'dittos, w o u ld  m ake  
transportation through the oil line the 
m ere unsl cffe< l ive  so lution  for the 
remaining butane, particularly w h en  
com pared to the high investm ent ami 
operating cost  for extra com p ress io n  to
II,Ik) psig. T he  extra cooling  required to 
a c co m o d a te  the butane w ou ld  be less  
cost ly  if installed at tlie time of the 
increase  in nil line thrnughpul i opacity .

;t Atlantic flichfu'ld C o m p a n y  

(AHC.O). Area repicsent.ilives
or.in;,.ml what w e  had hoard from 

Soh io  regarding tlie possib il ity  of  
m oving  so m e  or all o l  the required , s 
processing  facilities a w a y  from Ihudhou  
II iv. It w a s  their v iew  that the dei ishm  
m C anada  to use  larger d iam eter  pipe  
lor dm W hitehorse  to - |um os Hj> er 
segm ent precluded the u se  of the verv  
high pressure alternative,  for w h o  h li e 
Nor ih Slope proi c s s io g  and  e o n d i i c m u g  
f .ir ildies  could ha v e  been  eli ininalt  d. 
Thus, m oving  any of die required  
procrii.ung and  condit ion ing  s teps  south
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of Prudhoe ly w o u ld  result in so m e  
duplication ■ f facil ities,  a s  rem oval of  
both COj a nd  m ost NGL's w ou ld  be  
required so m e w h er e  north o f  
W hitehorse .  Arco representa tives  a lso  
concurred with Sohio's  judgment that 
the sav ings  ava i lab le  through modular  
construction w ou ld  overw h elm  any  
potential sav ings  in moving facil i t ies  to 
inland locations  w ilh  sl ightly more  
hospitab le  c l'm atcs .  Their e s t im ate  w a s  
that construction co s ts  in Fairbanks or 
1 laines, A laska,  w o u ld  be  as much as  50 
percent higher than those  at the North  
Slope b e c a u se  o f  the impact o f  modular  
construction.

The Arco representatives w ere  
concerned  about the ability to d isp o se  of  
the produced butanes if Ihe iow er  
pressure g.is pipeline sys tem  w ere  
utilized. Their concerns  w ere  in the  
fo l lowing three areas:

{V Crude oil vapor pressure  
l imitations in California. [See  p. (1 
Stipnt)

<Z) The w e s t  coast  market for 
petroleum products cannot use  
additional large quantit ies  o f  butane.

(.'!) In consider ing use  of a b lend of  
COj and NCI. for field fuel, the An.n  
representatives suggi Sted that propane  
v. as a much better b lending s lock  for the 
C O , than butane. Extrem ely  c lo se  lllu 
control is lequiri d for effii. -nt turbine  
operation, and Arco technical  personnel  
e x p res sed  coueern over  poss ib le  
problem s willi  con d en sa t io n  in fuel l ines  
and burner orifices if butane w ere  to bo­
used  15

The A ic o  representa tives  a lso  had  
Mime dilfereiit  figures on tlie ability  of 
the alternative  gas pipeline  sy s tem s  to  
carry butane I heir figures sh o w e d  the 
12011 psig sys tem  w ould  carry 25 to IK) 
peri --ill of the a va i lab le  butane, w h ile  
tin- ftrill) psig sys tem  w ould  carry 50 to 
O il percent o f  the a va i lab le  butane.*1

>Ve asked  som e quest ions  about  
alternative  investm ent co sts  under  
dil le ien t  po ss ib le  gaslinn system  
i o iil ignralions. i he figures w e  recr ivt-d 
sm; jested that a reduction in sy s tem  
epeiu ting  pressure from tfihO psig  to 
tznfi psig w ou ld  require an additional  
investm ent on the order of S ion mill ion  
(in liCH dollarsl,  consist ing  ol Sill) 
million in increased  process ing  and 
condit ioning fat ilities, and S;.I7 to $ ' 5  
111111 it its fur Home com bination of cooling  
for the oil pipeline, m odif ications  to field
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fuel facilities, and reinjection fac il i t ies  if 
required.*'

A rco  argued in its co m m e n ts  on  the 
draft o f  this report that the increased  
natural gas  liquid carrying capabil ity  of  
the higher pressure sy s te m s  w ou ld  
benefit  tlie consum er.  A rco  argued that 
e v en  i die transportation costs  are  
lo w er  for a pipeline w ith  a 40 inch 
diam eter which operates  at a m axim um  
pressure of 1200 psig  and which  
transports 2 befd  o f  gas.  a p ipeline  
operating at a m axim um  pressure of  
1140 psig w ou ld  carry more butanes  
w hich  w ou ld  h a v e  the dual benefit  of 
providing more Dtu’s to the gas  
consum er and reducing the v o lu m e s  of 
bu tanes  w h ich  would  ha v e  to bn 
disp o se d  o f  le s s  e con om ica lly .  U s e  of  
butane as a field fuel on the other hand,  
w o u ld  require e x p e n s iv e  c o n v ers io n  o f  
existing fuel equipment; reservoir  
injection o f  liquid bu tanes  could result  
hi the ultimate l e s s  of  a significant  
quantity o f  these  liquids; and  
transporting butane-in tlie oil p ipeline  
w o u ld  require coo ling  the crude oil, 
Moreover,  Arco argued that as lung as 
Iho oil pipeline is operating at capacity ,  
the transportation of butanes  w ou ld  
require a reduction of crude oil  
‘ bipli ients or an ex p a n s io n  ol Ihe 
capac ity  of the oil pipel.  te.

4 l-.'won. E x x o n  l',n:i argued that the 
(lipeleitie -(tumid h a v e  a m axim um  
operating pressure o f  at least  l(ttU) psig. 
F x x o n  representa tives  concurred with  
tin- opin ions of tin- other tw o  producers  
thul an Inland location for any  
process ing  and  condit ioning facil ity  
w ould  l ikely  be more co st ly  than  
locating it at I’rudlioe Hay. T h ey  a lso  
confirm ed that the constraint on tin- 
bu tane  content  of  tlie crude oil is the 
restriction on crude ot! vapor picn.snrc 
fin reasons of .or pollution control in 
southern California.

K ep m sent . i tn i-s  o f  Kxxou were  
in v o lv ed  m the testing as-aiciuted with  
tin- eva luation  of sa fe ty  and design  
asp ec ts  ol a lternative  pipeline sys tem  
d es ig n s  which w a s  carried nut by the 
Arctic G as Study Group. T h e y  suggested
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10 us that them  w a s  little real sa fety  
difference b e tw e e n  Ihe 1200-psig and  
KillO-psig system s.  T he  real sa fe ty  
question fiom their perspective  is Ihe 
proximity of either sy s tem  to the oil 
piplinn. The principal sa fe ty  issue  is 
what would  happen to the oil p ipeline in 
the event of a natural g a s  e x p lo s io n  and  
fire.

r .xxon’s concern  in Ihe com par ison  
between 12G0-psis> and IGfiO-psig 
systems w as  the cost -o f -serv ice  
advantage of the higher pressure sys tem .  
They had previously  a d v o c a te d  a very  
high pressure (2150 psig) sy s tem  to 
increase the cost-of-scr ice a d v a n ta g e  
even further.

In our discusaio .i  with them, they  
emphasized tlie highly prospective  
•ciliire o f  tlie Beaufort S ea  area and its 
potential for d isco v ery  o f  add itional g a s  
reserves. T hey  favor higher pressure  
generally be c a u se  it will result in n more  
fuel-efficient system  at all lev e ls  of  
throughput, and will ha v e  « higher  
throughput capacity  with a lo w e r  cost  
of-servicp at higher throughput vo lum es.

5. A h i s l a n  N o r t h w e s t  Natural (Ins 
Ironspnrtalion C o m p a n y  (Alnshnn 

Northwest/. A lask an  N orthw est  is 
opposed to a pipeline with  a m axim um  
allowable operating pressure o f  either  
M inor IGMO-psig, A major source  of 
i.imi.ern is its be lie f  that a d e la y  uf op to
2 years could result from ch o o s in g  a 
higher pressure sy s tem  duo to a need  fur 
extensive testing o f  the various  
conipom nfs of  such a system . T he  
testing p!u>;i.i:n requited w ou ld  include  
burst tests,  lest uf c ia c k  arreslor  
designs, testing programs In validate  
valve designs,  and lead tunes a s so c ia te d  
with high jaossure  com pressor  
development.  A d e la y  ol up to 2 y e ,u s  
was estim ated by the project sp onsors
to result m additional carrying charges  
of up lu SI billion.

Alaskan Northw est  a lso  s h o w s  a cost  
of service advantage  fur the low er  
press, re system  ill the throughput 
i ilimics they expect ,  T he  Ifiltn-psig 
system d o e s  not be c o m e  supeim r In 
peifnrmaiu.e until the tluniiglipiil rate 
passes 3 (i b< Id a c m rd .n g  to its figures 
In its recent a pp l ica t ion .“  A lask an  
Northwest m aintained that tin- point ill 
which the -tit mi h. 12W) psig  sy s tem  is 
equivalent in no. of  serv ice  I n  the -III 
inch, 1440-psig sy s tem  is approx im ate ly
3 3 lu.fd I bus. tlie c o m p a n y  c o n c lu d es  
that Ihe proposed »> stem is Ihe best  
economic se lec t ion  up to a vo lum e of 
sppluxim.itely  3 .1 befd prior In any  
consideration of potentia l d e la y s .  In its

M A jip lu  iH iu t o f AlttxV hi N 'orfhw eM  N a tu ra l 
C<«« TfHitipuftiiliMn Company for tin tf 
Appro* mg ih r  Ih ’ Mgn S p n  iftt m u l In i t ia l 

C i i fb iU jy  of Ih e  A h o L d t  Segment of the 
A.«*ku H i^tivsiiy P ) | l f l l f lO - "  oft (.it.

petition. A lask an  iorthwest,  citing  
f indings in the Derision  and the FPC 
llecnrnmcndatiun to the President, 

argues that 2.0-2 .5 lic.fd of gas  will  
initially be a v a i la b le  to the sy s tem  anu  
that the sys tem  should be  c a p a b le  of  
ex p a n s io n  by  1.0 to 1.5 V to an  
ultimate system  e n p a r Y  n the range of  
3 0 tn 4.0 befd. In the application .
A lask an  N orthw est  suggests  that 
A lask a 's  interest in the d ev e lo p m en t  of  
a petrochem ica l  industry should  not  
dictate  a dec is ion  in favor o f  a higher  
pressure line. A la sk a n  N orthw est  argues  
that the primary raw  material fur such  a 
plant is e thane  and that a 1200-psig  
sy s tem  can transport all the e thane  that 
could be  a va i lab le  from Prudhoe Bay  
alm ost  irrespective  o f  die  final  
configuration of any process ing  a nd  
condit ioning  plant,  and therefore d o e s  
not offer any im pedim ent tr the State's  
plans.

Alusknri N orthw est  m ain ta ins  that the  
oil pipeline represents the most cost-  
effec t ive  w a y  to m o v e  any a v a i la b le  
quantit ies  o f  e x c e s s  butane. A lthough an  
investm ent of up to $100 million (in 1078 
dollars) could be required for additional  
process ing  and condit ioning plant  
investm ent and cooling, fuel c o n v e rs io n  
or reinjection f 'cilit ies, re lative  lo w hat  
would  be  required for the 121.0 psig  
system , n tOltO psig p ipeline  sy s tem  
would  require $717 mill ion more i opitul  
uive: lent ( e x p ressed  in 11)75 dollars)
than the 12 (.o psig system .

A lask an  N orthw est  a lso  m ainta ins  
that there is plenty o f  room in Ihe 
California market for add itional  butane.  
Its figures sh o w  that California  
refineries produced about 1011.000 
barrels per day of butane  in 1075. T he  
extra butane left on the North Slope  
after dial w h ich  can l.e transported in 
the IZiiO ps.g gas pipeline  sy s tem  w ou ld  
be som ething  les s  lli.in 22.000 barrels  
per day at a gas sa le s  rate of 2.(1 bold  
depend ing  on llir co m p o n e n ts  of  tlie 
s a b s  gas s trea m ,’* before any a l lo w a n c e  
foi beld fuel u-.es

An ill.er concern  ex p r es sed  by Ihe 
proji ( t sp onsors  is the add itional  sa fe ty  
h u /a id  a sso c ia te d  with a higher  
pressure system . I ligher pressure c a u s e s  
higher potential energy to be stored in 
the pipe, resulting in in c ie a se d  
likelihood uf dam age  to Ihe oil p ipeline  
in the event  of a gas pipeline ruplnic.
The piujeel  sp o n so rs  m aintain th d
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I * ')»*• r .iiM m n  d im ly  S e t  On* Mu* wMiph u f  l)>it 
n  sti'ln Ilf |f* iil Mi; ly |t f r s i  rtli't! I i r ln tv  I h r  I'.rfdO Ilt 
d im ly  <l»«i 1 ih e  * a p n n ly  n l tin* l y v n t t  lo
lfiiri«{ti 11 tiutiiiii* iimiIiJ In* Ificrt'tiAt tf tty leaving 
more i O* in fhr drtlrn gun. mi.I ie< tiiiiiurniii further 
d im ly n f I t ir  Hindi i . i i i l - r f f e c h w  da le * g o t
compudiliun

crack nrrcstors wil l  bo required for the 
1440-psig orlOBO-psig sys tem , w h e r e a s  
they may not be required for the 1260- 
psig sys tem .

Tlie  project sponsors  are a lso  
c oncerned  about tlie vulnerability  o f  the 
higher pressure sys tem  to cost  overruns.  
Their su bm iss io n s  inc ludes a risk 
a n a ly s is  o f  various factors w h ich  are  
l ikely to ca u se  uddi'ionul cost  overruns  
with  the higher pressure sys tem .  T hey  
feel that the risk o f  cost  overrun is 
greatly  reduced by  staying c loser  to 
ex is t ing  und proven lower-48 s ta le s  
pipeline technology.

Finally. A luskan  N orthw est  reacted  
negative ly  to my proposal d isc u sse d  at 
the conference  to build ri pipeline w h ich  
would operate  initially at a pressure of 
121k )  psig but w h o s e  operating pressure  
could  be increased to 144o psig  if there  
w ere  an increase  in gas vo lum es  
a va i lab le  fur transporting. It argued tli.it 
a pipeline should  be  operated at ils  
m axim um  design  pressure. It a lso  noted  
that de lay  w ou ld  be ca used  by the n e e d  
to test such a sys tem .

0. T h e  U.S. D e p a r t m e n t  of 

Transportation. Noting that n is a bas ic  
tenet of transportation sy s tem  planning  
that a sy s tem  should lie d es ig n ed  to 
acco m m o d a te  future growth, the 
DcpuMntent of Transportation (13 0 1 )  
argued that ail the technical and  
eco n o m ic  data appear  to them to 
support building a 1080 psig system  
Moreover,  tlie availab il i ty  of capacity  
resulting Irom the construction -,f a lOili). 
psig sys tem  would  encourage  
dev e lo p m en t  and exploration in the lul.il 
North Slope  area. Citing a February,
I t'”H Technical  Study Croup evaluation  
of (lie 1C60 psig  system ,*’ D O T  argued 
the system  could bu built und operated  
sa fe ly  and reliably.

A s  noted above ,  u proposal w a s  
( o l is id e ied  at the c o n fe ie iu  e  to liiuld a 
pipeline the o p e io lm g  prussute lor 
w inch  w ou ld  initially I e 1250 psig mill 
w ould  lie ca p a b le  of expans ion  to 14  10 
psig if there w en t  an increase  in gas  
vo lum es uvuihrble fur throughput. I ho 
concept w a s  to alter the com pressors  
end  tlie spacing o f  the com pressor  
sta t io ns  in order not lo forec lose  the 
possib il ity  o f  Increasing tlm operating  
pressure later on I)() I ind icated  that ity 
sa fe ty  regulations required a thicker 
pipe vvall ! ir a p ipeline operating at 11 HI 
psig Ilian h r ii p ipeline  operating at 1200

, r U S  I m»v« m u tan t S a fe ly  nim | f t r i . J i i l i t y  
l .v i i ! "  * Il • hi o f  iM I r f t  ot 1'ijie St/i* u tn l I ’ l i ” -Mira 
C ' D llltlH illon t* fo r  A la s k a  («u« I '.;*•*Im• * u tU i h o i  lu
II hruary IJ, 11170. teller from lion S Sunlit. Vue- 
(,»i imtt'iii of Die KKKC. lo J (, M ilthu. k. LI'ai/nian 
of lh»» Natioi.J lw»* !*> Ik tu rU  o f  Canail'i 
fnifi«mil(iiitf if.*’ If S. liownimerit •* view* fi x tuitn  ̂
("i •• d»(lrrlion for Ihe Whtlchufdc io Jamej 
Hivtr di'gineni.



psig. and thal it w ou ld  be reluct ini to 
w a iv e  these  regulations w h ere  the 
pipeline  w a s  built along the A lyeskn  
haul road. A  substantia l  portion of the  
pipeline  in A la sk a  wil l  be  built a long  the 
haul road.

III. Results of the Parsons S t u d y

T he Parsons study  w a s  un dertaken  by  
a group o f  gns  producing and  
transm iss ion  c o m p a n ie s  *® in order to 
d e v e lo p  a preliminary design  for the 
facilit ies n e c e s sa r y  to pro cess  and  
condit ion  gas  produced from the 
Prudhoe Day Unit for transportation  
through the AN G TS. T he principal tasks  
performed in the course  o f  the study  
were:

Screening  Ihe p r o c es se s  a v a i la b le  and  
se lec t ing  p r o c es se s  to r ecom m en d  for 
COj rem oval and hydrocarbon d ew p o in t  
control,  respective ly ,  and

D evelop in g  a p r o cess  des ign  for 
process ing  and condit ion ing  Ihe gas  to 
meet an a ssu m e d  set o f  p ipeline  de livery  
condit ions  and quantity and  quality  
spec if icat ions .

T h e  study  represents  a careful  
eva lu at ion  by  a consultant  lo n group  
co m p o se d  o f  both producers and  
transporters o f  the optimal distribution  
of  the com p o n en ts  o f  the raw gas  
stream, for cond it ions  a s  they currently  
ex is t  or arc e x p e c te d  to exi.,t, am ong  
field and process  fuel u se s  on the one  
hand, and the sa le s  gas  stream  on l..e  
other. The r e lev a n ce  of the study  lo this 
inquiry is in the study's  ind icated  
reso lutions o f  q u es t ion s  regarding the 
optim al a l location  o f  the NGl.'s  a nd  the 
impact of those  reso lu tions  on Ihe 
requirement to transport NGl.'s  a w a y  
from the North S lop e .T he  s tudy  learn 
con c lu d ed  that a physica l  so lvent  
p rocess  is best  for GOi rem oval.  A  
characteristic  o f  p h ys ica l  so lvent  
p r o c es se s  is absorption of a s ignificant  
quantity of hyd rocarbons along w ilh  the 
G O , . Much of the heav ier  hydrocarbon  
content is liquefied during the so lvent  
regeneration process,  and  can thus be  
recovered. Significant am ounts  of  
e thane  and propane rem ain in a g a se o u s  
phase ,  how ev er ,  m ix ed  with  die  
extracted  COj.

b e c a u se  ol its hydrocarbon content,
Ilia w a s te  stream  from the COj rem oval

MAmcMi)a Hom Corporation. Atlanta R lt )ifii*M , 
I'xxtin Company U S A . (»«»ny Oil Company. Mobil
Oil Corporation. Natural Cm Corporation of 
< iMiama. Northern Natural Com Company 
North**ml Pipeline ( orporulion. Purlin |nlro.late 
ItHimmm'Um Company (An i l i r )  P a tlh fltt i lli*  Kailcm 
PipHln* Company. I'htlhjn Pnltnlmjin Company. 
Sohin Petroleum Company. Sou*lierti Natural Can 
Company. lenm-Mu-e (.an Pipeline Company, T r* u »  
!.antero I faiinmtx* >n C orporation. JrMI t.ai 
IruininiiMion Cntpr.ralion. rratim.ontlnenial 
Pipeline Corporation. United Cup Pipeline 
Company.

pro cess  ha tsnable fuel value.  T he  
study r ec o m m en d s  that this C O . /  
hydrocarbons mixture be  used as  fuel  
for the pro cess ing  and condit ioning  
fac il i ty  itself.  A n y  e x c e s s  of  this mixture  
o v e r  the requirem ents o f  the 
condit ion ing  facil ity  w o u ld  be uti l ized  in 
the other facilit ies at the Prudhoe Bay  
Unit after appropriate  b lending w ith  
other fuels (particularly propane) for 
heating va lue  control.

G as  de l ivery  and quality  
sp ec i f ic a t io n s  a s su m e d  for pu rp oses  of  
the study  were:

Delivery volume (nominal), 2.0 bcf.
Delivery Pressure. 1440 psig
Delivery Temperature (max.). 25"F.
COj content (max.), 1 0  Volume percent.
I l,S content (max.), 1.0 grain/KXJ SOP.
Hydrocarbon Dewpoint (max.). —10'i'at

1,1 no psia.
Water dewpoint (max.).. - 3 5 ' P a l  1.100 

psia.

. T h e se  sp ec i f ic a t io n s  are sim ilar lo 
those  w h ich  w ere  part o f  the A lca n  
filing o f  March 0 .1977 .  except  for the  
delivery  pressure.  T he  12(H) psig  de l ivery  
pressure in that filing requires a more  
stringent hydrocarbon d e w p o in t  
standard, — li)"|; nl 1,000 psia.

Tite results  of the P arsons  stu dy  with  
respect to a l locution o f  recovered  NGl.'s  
b e tw e e n  iqrl u se s  and  add ition  to the  
sa le s  gas  stream is g iv en  ill the 
fo l low ing  table, taken from the s tudy  
itself:
BILLING COOC MiO-OI-U
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P r o p a n e B u t a n e s P e n t a n c s - p l u s

N o t  E x t r a c t e d
BPD
MMSCFD ' 1)

D i s p o s i  t i o n  
T o  P i p e l i n e  G a s  

B PD
MMSCFD (1)

T o  F u e l  G a s  S y s t e m s  
nrn
MMSCFD (1)

T o  C r u d e  
BPD

5 2 ,3 5 0  
8 0 . 3

2 4 , 2 7 0
3 7 . 2

2 8 , 0 8 0
4 3 .

-0-

3 1 , 2 9 0
4 1 . 3

M m .  M a x .

- 0 -  3 0 , 6 0 2  
- 0 -  4 0 . 4

-0-
-0-

-0-
-0-

6 8 8  3 1 , 2 9 0

2 3 , 7 0 0

-0-
-0-

-0-
-0-

2 8 , 7 0 0

(1) S t a n d a r d  c o n d i t i o n s  - 1 4 . 5  p s i a  a n d  6 0 ° F .
MMSCFD  =  m i l l i o n  s t a n d a r d  c u b i c  f e e t  p e r  d a y .

S o u r c e :  T a b l e  6 - 3  f r o m  V o l u m e  I ,  p .  6 - 4 .

W h e n  c o m b i  r o d  w i t h  t h e  N G l . ’ s  n o t  r e c o v e r e d  f r o m  t h e  q a s  m i x ­
t u r e  p r o d u c e d  b y  t h e  CO? r e m o v a l  p r o c e s s ,  t h e  t o t a l  a l l o c a t i o n  
o f  NG l . ’ s  b e t w e e n  f u e l  u s e s  a n d  s a l e s  g i s  i s  e s t i m a t e d  a s  
f o l l o w s :

S a l e s F i e l d

F u e l  U s e  
a s  p e r c e n t  

o f
I n p u t  ( B i l l i o n  B t u p e r  d a y )  G a s L i q u  i d s T o t a l F u e l 1 n p u t

C l  2 1 0 1 . 7 1 9 0 9 . 0 0 1 9 6 9 . 0 1 2 . 7 9 . 2

C? 3 2 3 . 1 1 6 3 .  3 0 1 6 3 .  3 1 5 9 .  8 49 . 5

03 2 4 9 . 2 9 1 . 4 0 9 1 .  4 157  . 9 6 3 .  3

C4 1 5 6 . 2 1 3 6 . 1 9 . 5 1 4 5 . 6 1 0 . 6 6 . 8

C S - p l u s  1 2 5 . 4 5 . 0 1 1 9 . 9 1 2 4 . 9 0 . 5 0 . 4

2 9 5 5 . 6 2 3 0 4  . 8 1 2 9 . 4 2 4 3 4 . 2 5 2 . 4 1 7 . 6

. S o u r c e :  A i . PO  e s t i m a t e ,  i r o n  m i  
b a l a n c e s  i n  P a r s o n s  :

t e r  i a I  
t u d y

A s  c a n  b e  s e e n  f r o m  t h e  t a b l e  r e p r ' a l u  I f r o m  t h e  
s t u d y ,  t h e  f t n l o s  q a s  s t r e a m  w i l l  . l e r u m m t i d a .  a  a  1 m u s t  9 ' !  
p e r c e n t  o f  t h e  r e c o v e r e d  b u t  H i e  u n d e r  t h e  c - o n d i t i o n s  a s s u m e d  
f o r  t l i e  s t u d y  . P ' d r r  e t i c c  : t o  f  i p u t  a  2-1  f  r t  un v n  1 un i e  I I  ■, f 
t h e  s t u d y ,  r e p r o d u c e d  o n  t h «  n « x t  p v j e ,  i n d i c a t e s  t h a t  t h e  
1269 —p u  i  <| y  v. t • *m w i l l  n m . 'o p j '  •> i t * l  86 j T r r e n l  o  f t h e  r o m j v r r o i l
b u t a n e ,  l e a v i n q  o n l y  a b o u t  4MH) b a r r e l s  p e r  d a /  o f  b u t  a t . e  
f o r  r e i n j e c t i o n  o r  t r a n s m i s s i o n  t h r o u q h  t h e  o i l  p i p e l i n e .

I n  a  s e c t i o n  e n t i t l e d  “ I ' u t t i r o  D o n l q r i  C o n s  l d e r . i t  i o n s ' *  
( V o l u m e  I ,  S e c t i o n  1 2 ) ,  t l i e  n t u d y  r e e .  a m e n d e d  t h a t  t h »»  c o s t  
I m p a c t  o f  p o s s i b l e  .a 11 n r n . K  i v  • p o ' : i  f  t . - . i t  i o n s  f o r  ( 0 2  c o n t e n t  
a n d  q a s  p i p e l i n e  p r e s s . u e  e v a l u a t e  I f o r  t l i e  o v e r a l l
c o n d i t i o n ! n q  a n d  t a s  t r o u c n i s s i o n  n y s t e m .  " l i e  s t u d y  o b s e r v e d  
t h a t  a  h i q h o r  a l l o w a b l e  C 0 2  c o n t e n t  o f  t l i e  d e l i v e r e d  q a s  
w i l l  h a v e  a  " s i q t  i f i e . m t "  in. ;  a c t  o n  t h e  f a c i l i t i e s  c o s t s .
T h e  S t a t e  o f  A l a s k a  h a s  e s t i m a t e d  t h a t  ’ e l a x i n q  t h o  C 0 2  

^ s t a n d a r d  f r o i r  1 p e r c e n t  t o  .1 p e r c e n t  w r  i l d  n a v e  10 p c r ' e n t  
o f  t h e  c a p i t a l  c o s t s  o f  t h e  c o n d i t i n n i n g  p l a n t  ( n e e  f o o t n o t e  
18,  s u p r a . I  . O u r  l o a d i n g  o f  t h o  P a r s o n s  s t u d y  w o u l d  c o u f i i m  
t h i s  c - s t i m a t e .
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TABLE 1 

PR OJECTED  COST OT S E R V I C E ,  

$/MKBTU
F u e l  C o s t ,  $/MKBtU
P r e s s u r e ,  p s i g 120 n

S I . n o
l'4 •: o 1G BO ’ 1260

S I  . 6 0
TITg 16P0

S 2 . 6 2 
1 21 C T 4~4 t  16 60

P P ' . r . ' OE  RAY T P  a : .  AT > A - • ; 1 A*, h '  r  r. r  R ( I n c l u d i n g  o n l y  t h e  a d d i t i o n a l  p r o c e s s i n g  a n d
c o n d i t i o n i n g  c o s t s  r e q u i r e d  a t  l o w e r - p r e s s u r e )

(1) N o r n a l  D o l l a r s  

T h r o u g h p u t ,  b c f c

1 1 . 6  
1 '  2 , 4

3 . 2

. 7 0 ? . 8 1 0 . 844 . 8 2 5 . 8 4 9 . 8 74 . BP 1. 5 9 0 . 59 1 . 61 1 . 63 1 . 6 2 7 . £ 4 f . 700. 5 3 1 . 5 1 5 . 5 1 0 . 5 8 9 . 5 6  3 . 5 5 2 . 6 « 7j 4 . 0 . 6 3 0 . 4 ^ 1 . 4 6 2 . 6 1 0 . 5 54 . 51 4 . 7 4  64 . 8 . 59 3 . 4 9 7 . 449 . 7 0 3 . 5 8 0 . 5 1 3 . 09 15 .  6 . 6 9 3 . 544 . 4 74 . 8 4 3 . 6 5 0 . 5 5 3 1 . 0 9  7

. oc:

.609 

.645 

.6 62 
 ̂  ̂*> 1
.6 20

1 2 )  1 9 ? 5  :■ ", l a :  s

T h r o u g h p u t ,  b c f d

. i 5 4

.26 2 

. 2 1 4  

.2 12 

. 267 

. 299

. 267

.  n 2 

. 228 

.216 

. 2 1 6  

. 2 3 5

J  7 9 . 3 6 7 . 3 7 9 .  39( . 109 . 3 9 6
27 J . 2 7 0 . 2 7 7 . 2 0 ( . . 3 0  5 . 302226 .2 5 7 . 2 4 7 . 2 4  - . 2 9  5 . 2  7920 3 . 2 6  3 . 2 4 0 . 2 2 4 . 3 1 6
1 9 7 .  3 C 0 . 2 4 9 . 2 . ’ .’ . 3 7 3 . 304207 . 357 . 2 7 7 . 2 3 7 . 4  7 t . 347

. 524  

. 7 0 5  

.6  23 

. 6 02  

.621 
. 6 0 7

. 4  10

. 30 9 

. 2 7 1  

.7’>fl 

. 764 

. 296
I L : -i!P .r_ BAY TO W H l T i H 0 p r E , _ y ; u . . » ; | r M ;M  A < , n c l U ( , l n , o n l y  t h „ , t  „ . (M j , . r o r e s s i n g

a n d  c o n d . t i o m r . g  c o s t s  r e q u i r e d  a t  l o w e j '  
p r e s s u r e )

( J)  N o r  l r.a 1 Pi 1 1 a r s  

T l . r o u . j h , . u l ,  b c l d

. o n ,OOT ' . m i 1 , n n o i . n •><» 1 , 06 1 . n i l ) . 0 M 5 1 . 1 1 8  
. 84 7. 7 2 6 . 7 2 7 . 74 1 . 7 7 4 . 76 R . 7 7 9 . P r 6 . 8 ) 6. 6  37 . 6 * 4 . 6 7 5 . 6 9 6 . 691 . 6 7 2 . 79 7 . 78 7 . 7 5  1. 68 1 . t 70 . 5 7 ) . 78 2 . 700 . t ' 5 . 9 6 ) • 8 ' 4 . 7 4 0. 76 6 . 659 . 66 7 . 9 1 0 . 7f 7 . 6 4  4 1 . 1 5 7 . 9 5 2 . 777. 9 0 9 . 708 . 6 1 6 1 . 1 0 9 . 8 4 7 . 716 1 . 4 4 0 1. 00 J .  88 0

14) 19 7 5  D o l l a r s

T h r o u g h p u t ,  b c ( d

4 36 . 4 4 8 . 465 . 461 . 4 6 0 . 4 7 7 . 4 ) 5 . 40, ' . 4 r‘ R3 7 1 . 37 ' . . 3  17 . 34 7 . 341 . 34  6 . 1 ) 4 . )f 0 . 371707 .2 81 . 278 . 305 . 30) . 7 9 6 . 146 . 34  1 . 1 7079 H . 2 ) 3 . 7*. t . 3 ) 7 . 304 . 2 7  ? . 4  04 . 3'.6 . 3183 '1 . 7 8 7 . 7 4  9 . 368 . j  do . 779 . 484 . 401 . J ) 1197 . 307 . 2 6 8 . 4 6 9 . 361 . 3 0 8 . 601 . 4 5 3 . 3 7 5
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IV. Alaska C o s  Project Office Analysis 

of Alternative S y s t e m s

The staff o f  she A laska  C a s  Project 
Office prepared independent e st im ates  
of the capital costs  and cost-of-service  
for the higher pressure sy s tem s for 
comparison with those subm itted by 
Alaskan Northw est.  Our results are  
plotted in figure 1 for a fuel cost  o f  Si 00 
(1975 dollars) per mill ion British thermal  
units (mmBtu). T ab le  1 presents cosl-of-  
scrvice ca lcu lat ions  for fuel prices of
S1.00, St.60 and S 2 6 2  per mmBlu. The  
computed costs -o f  serv ice  reflect the 
different heating va lues  o f  the gas  
mixtures w h ich  w ou ld  be transported at 
the different operating pressures.

As can be  seen  on figure 1, higher  
throughput vo lum es favor one of the 
higher pressure a lternatives .  Likewise,  
laliln 1 sh o w s  that higher fuel co sts  
reduce the threshold throughput rates at 
which the higher pressure sy s tem s  have  
lower costs  o f-service  than the low er  
pressure alternatives.

Our method (or preparing the capital  
cost estim ates on which the cost-of-  
jervii e e s t im a tes  are b a sed  w a s  to start 
vMlliAI.isk.nl N orthw est's  March 1077 
estimates and adjust those e s t im ates  for 
the cost items w h ich  w ould  change  as  a 
result of utilizing heavier  pipe and  
higher operating pressures.  This is 
essentially the sa m e  method utilized by 
Alaskan N orthw est  In preparing its 
capital cost  e st im ates  for the alb m o tiv e  
systems T he explanatory  material at 
Iti. end of ihis sec tion  presents our 
( 11 usl  e s t im ates  along with a 
disc no inn o f  h o w  they were  
de'jrr ilund.

I aide 2 presents  a com parison  of our 
constant dollar rapil. il  cost  eslimi ten 
(excluding com press ion)  for the ' .60- 
psig and lliUO-psig sy s tem s  with A lask an

** Hit1 h iM l.rm  \ . i ! u r  Ilf ||» r k .i\  K lrn im
f.if lh r« i» i.d ftuh ilto rt* M a t 1 J I l lu / • ijIhl f * 4 t t  
IJfdi 1140 II1»i / m i1»m' fo o l . t i l l  *• * p i ix  m id  11M  
| l l a / i u l '  lo t it h i I !»r%i» v n h i r i  <liff**r ftu a i
lh«w  a il>kt” |u rn » lv  A rm e d  o l in  (lit* I ’ .h x h i*  *tm Jy. 
•i«d VMiuid if in J  in  ith ilitf n u r c^ t i n f « rm <  i* 
CjWuIAIuHI* l im r r  lli .i r , lfn?> w m iM  l»r | |  vvt* li.id  
w i f i  hi'NiiiiM v u lit i't  r i o t e r  in 

1 hi* ( i i in |ia n * i in t  %1n>wn o n  (ttftim* 1. 2 m id  3 In 
T d li lr i 1 2 m id  1 nu lu i l r  <Jlf(<*r«’m  in k i« 
f  jnd iliiiiiii;|i p i.m l i i i k l l  (h i t ld l . ' i r n l  |iv«*««mt•
I) ■(run Int Itid. mm t o t  h diffri iMit p r n v n lc ft  a  m u m  

ptfi it* fittniMIMC t .OMtJttll m»*i| of (hr ViiriiMf* 
i) iifiu* I In? t.untpAritMMM nIiowii. lftvt?vi*r. muv 
nol rrj trrtrii l  i c t l  l l ' H r i m t  »•* l i m n  ihn p i u n l  i d  

l i r w  <•( i i , i i » u n i e n  »ifW. ' i f  i «»*( id  .«• t MMdl'lilMIHg

any In* lionii' li> ihr li it priitliii * r« i.illirf limn thu 
(OlHumiMt (Si»r I In- I iiirtOiiatiuii • Ni-hi •« rd 
m..:. i»»«« tn t’.M”* 11. tv’ninity L
i r *  11Icwrvrr. m* •iumn in Tftblr 1 •»«» h 
tJ.flr'riii n  mi rtliiM.ifrd K'li i nmltbnninii cntlt 
rviolnrttf (rum n iIi.imki* in picttuf*? irpir trn l only a 
»r») • mull portion id loUl i «i*l« I h«* ••((»•• ( of 
fiirrhiMlitin h rniuliiiontHjf m i l  UiKrifnrrt would 
t* lo movr the i ui\r* •!iMtitly i loti r lottnih*r. but 
fc.iu.il nol liningr any coni.luiuini rriulliiiM from 
Lj4>)ill uf I Itfoj- t 1.2 and J Uldi a 1. 2 uncl J.

N o r th w es t 's .50 A s  th table indicates ,  
the largest difference  in the constant  
dollar capita l c o st  e s t im a te s  for the 
1680-psig sy s tem  is only  about 2 percent  
o f  the total est im ate .  Thus, the tw o  se ts  
o f  capita l  cost  e s t im a te s  must be  
c o n s id ered  very c lose .

Figure 2 is a plot of  the co s l-o f -scrv ice  
for the 1200- p s ig  and 108(k-psig sy s tem s  
utilizing A la sk a n  N orthw est's  capital  
cost  e st im a tes ,  rather than  ours. For a 
fuel cost  of  S i .60 per mrrUtu, us of  their 
capital cost  e s t im a tes  m o v e s  the 
nomitml-dullar threshold for crossing  
over from the 1200 psig  to the 1680 psig  
as  the leas t  cost  sy s tem  to 2.'J befd from 
our 2.65 befd. in constan t  dollars,  the 
respectiv e c m s s o v e r  points  are closer,  
both being  just under  3.0 oefd.

A la sk a n  N o rth w est  l ias  ex p r es sed  
c o ns idera bb  concern  o v e r  the 
possib il ity  o f  d e la y  inherent in a 
d e c is io n  t" utilize a higher pressure  
system . A la sk a n  N o rth w est  has  s la ted  
that u d ec is io n  to utilize a higher  
pressure sy s tem  w ou ld  l ikely  result in n 
delay  o f  2 years ,  resulting in an increase  
in nom inal dollar  capita l co s ts  o f  at 
least  $1 billion.

LJ.S. G overnm ent  technical  experts  
co n s id ered  Ihis pr .Idem w h e n  the  
C anadian  G ovctn tuenl  so l ic i ted  our 
c o m m e n ts  as input lo its de c is io n  on  
pipe size  for the W iii leh orse  lo.j .uties  
Itiver segm ent.  At that l im e our experts  
con c lu d ed  that so m e  d e la y  for requisilu  
safety  and  reliability test ing  w a s  
possib le ,  but could  likely bo avo ided .  
Their c o n c lu s io n  was:

W e are  in agreement that testing nil three, 
nr even two. pipe designs vv.il delay 
completion id construction. perhaps (or as 
long as the two years which the Canadian* 
have predicted. Selection id any one of the 
Size and  pti sMtre cum lmia l ions lo the 
exclusion nf all o thers  now nr within the neur 
f n i oi<• vvill pertnil the p ipeline anphcaidv in 
conduct bund test vcitfn a lmn and in it iate 
purchase  nl the pipe earlier in in dor In 
complete the pipeline within die liine fiama 
descr ibed  in the U S./Canadian ag reem en t,"

That report wer I on to sa y  that, 
although our exports  b e l ie v e  dial a 
i im li im alory  testing program could  be  
d es ig n e d  for the higher pressure  
alternative  w inch  w ou ld  ha v e  very btlli* 
l ikelihood of failure, there w a s  more risk 
of  failure for a higher pressure

"  A * •h aw  n  •a li lc  I  w e I- w e  M a lta , „ i .  ,1 * .1.1111 
c a p i t a l  c a * l *  lor live i ; c * |  p n *  .y.i.n, nnuoie l lm

1 ml mlrKdriri n ut  l u U l  r.ttpiMl i nut* .n«t

iMMtr r •• j>! fur l*n» ♦» »li » itttlt n( )ir<«f.c*nai«t|| 
U lli l umilllKmMlll to* IldVlt UlA rkfcnl ihli
t< i!l>u 4 l i n n  Midi A U tk u n  r .u i t l iM o i i  an d  tltc*y <lu
l»»»!

"  I I '» (»itvi*i iKiti'dl Siifrly rifirl Prli.ilnlity 
1 v  dliiHliMii ill llilfi M itt l*i|*i* Sii r  ami h v t k t t n *

( >mil)»natuiii9 lot AIm«K« (.ai I'ipvlme." Up. Lit^ 
lUtfLUtua S u n i i n a r y ,  | ip  1-2.

alternative  than for a low er  pressure  
one. Specif  cully , the experts  said:

We recognize that the possibil ity of delays 
iissori.iied with testing of die 40-inch HillO 
psig pipe may be slightly grea ter because  of 
the higher p re s su r e . "

The impact o f  de lay ,  a s  w e l l  a s  the 
impact of  a po ss ib ly  higher ten d en cy  
lovvaid cost overrun for the higher  
piesstire  sy s tem s ,  is i l lustrated in figure
3. For a nom inal dollar  case ,  w e  have  
plotted the cost-of-serv ice  for a 16110- 
psig sy s tem  w ith capital costs  S i  billion  
higher than an t ic ip a ted .55
BILLING CODE 64SD-01-M

" Ih .tt. p 5 tn comments oil the tlf.ifl of Up* 
report. DOTmhlrii."Kiuihstn.,illy.Up .•■ ■
'failure* Ituil con lei occur let.tie* l.i the t 6, i . aitfe 
o( pipe longhorn idoue le stop duclite fr.ulure*
Thr Hltermitive simply is to uild met hapitnl crack 
nripslors ur rerun the lexis with t ighcr pipe Thn 
hater nuiy me,in » 3-6 month del m wotsl."
(Oct"her jn. Hlffl. c.omn-ent* p

•’ the chnite o( Si billion us iiijihtioniil c.ipit.d 
cost due to either delay or e.osl overrun is purely 
lllustrulive t'sp of this example is not mr.inl tii 
litiplv I hut i hoicr of the lr.no psig svslem would 
result m ,i si billion lp,| uvrirnn We da no! now 
know nheiher i.liuue d Ihe ltjgj p»ig xyttrm would 
result in ,iii) greater cost overruns ihun lor Ihe 1ZI.) 
psig system.
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TABLE :

COMPARISON OF P I P E L I N E  COST E ST IM AT ES  
. 1 9 7 5  O a s e  C o s t s  - S M i l l i o n s

176 0 P S I G 1680 P S I G D i  f  f  c r e n c f

NAP F EP C NAP FF RC NAP FERC
C h a n g e a b l e  C o s t s

P i p e  c o s t  - d e l i v e r e d 5 2 9 . 1 475 . 4 704 . 1 6 5 0 . 4 1 7 5 . 0 1 7 5 . 0

W e l d i n g 2 1 . 5 2 5 . 4 4 1 . 6 3 6 . 1 2 0 . 1 1 0 . 7

D o u b l e  J o i n t i n g 1 4 . 1 9 . 7 2 6 . 9 1 3 . 7 1 2 . 8 4 . 0

W e i g h t s 2 5 . 1 2 5 . 1 1 8 . B 1 8 . 8 - 6 . 3 - 6 . 3

V F F ,  I n s t a l l e d 2 4 . 7 2 4 . 7 3 9 . 4 3 4 . 6 1 4 . 7 9 . 9

B e n d i n g 4 . 8 4 . 8 6 . 5 6 . 5 1 . 7 1 . 7

S h o r t  t i e - i n s 3 .  t 3 . 9 5 . 4 5 . 4 1 . 5 1 . 5

T i e - i n s 9 . 5 9 . 5 1 8 . 5 1 4 . 2 9 . 0 4 . 7

S e t  Up  a n d  A l i g n m e n t 2 0 . 3 2 0 . 3 2 8 . 0 2 8 . 0 7 . 7 7 . 7

S p e c i a l  C o n s t r u c t i o n 7 . 3 7 . 3 9 . 6 9 . 6 2 . 3 2 . 3

C r a c k  A r r e s t o r s 0 0 1 2 . 7 1 2 . 7 1 2 . 7 1 2 . 7

A d d ' l  S i d e  b o o m s ,  l a b o r _ _ 3 7 . 5 1 0 . 0 3 7 . 5 1 0 . 0

A d d ' l  f u e l
- _ . ■ 5 . 7 2 . 0 S . 7 2 . 0

A d d ' l  t e s t i n g
_ — — 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0

R i v e r  C r o s s i n g s 1 3 . 0 « 1 7 . 3 • 4 . 3 0

" 6 7 3 7 3 6 0 b . 1 9 6 2 . 0 6 5 2 . 0 3 o 8 . 3 24 5 . 9

A d d ' l  P i u d h o e  B a y  
P r o c e s s i n g 0 3 0 . 0 0 0 0 - 3 0 . ’'

O t h e r  C o s t s  I n o n -  
v a n a b l e )  * * 9 9 1 . 2 1 1 8 0 . 7 9 9 1 . 2 1 1 8 0 . 7 0 0

E i  S C o n t i n g e n c y 1 8 3 . 3 6 0 . 6 * • 1 9 3 . 0 6 5 . 2 ‘ ** 9 . 7 2 4 . 6

T o t  a  1 P i p e ’, m e  
C a p i t a l  C o s t s  
( e x c l u d i n g  c o m p r e s s i o n )

1 0 4 7 . 8 1877 ..4 2 1 6 C . 2 2 1 1 7 . 9 3 1 8 . 4 2 4 0 . 5

• No  c h a n g e  i n  c o s t  a s s u m e d  - i n c l u d e d  i n  o t h e r  c o s t s  
•• D e r i v e d  f r o m  s u b t r a c t ) t ig c h a n g e a b l e  c o s t s  f r o m  t o t a l  
••• A m o u n t  o n  c h a n g e a b l e  c o s t  i t e m s  o n l y  - a l d ' l  a m o u n t s I n c l u d e d i n  o t h e r c o s t s .
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As can bo scon  from figure 3. 
increased capital c o s l s  for the high-  
pressure sy s tem s  relative to the low -  
pressure ones,  w h eth er  due to time  
delays for testing or relat ive ly  higher  
cost overruns, w o u ld  ha v e  the effect of  
moving upward the c ro sso v er  point in 
throughput vo lum e for go ing  from the 
lower pressure sy s te m  to a higher  
pressure one  as Ihe least-cost  system .  
Our calculations sh o w  that the spread  in 
urit cost o f  serv ice ,  (constant 1975 
dollars, fuel cost  S i  00 per mmlliu)  
among the three sy s tem s  am ounts to 
less than 10 percent of the lo w est  one  
for throughput v o lu m e s  up to about 3 5 
befd. At higher throughput vulusncs, the 
cost of service  plots for the three  
systems start lo diverge more rapidly.  
Alaskan Northw est  w o u ld  put the  
throughput point at w h ich  the cost-of-  
Jervir.e plots start to diverge c loser  to
4.0 befd.

The comparison o f  cost  of serv ice  
plots using our capita l  cost  e st im ates  
with those using A la sk a n  N orthw est's  
illustrates that sm a ll  diflerenr.e.s in 
ts&umptions or e x p e c ta t io n s  about  
Capital costs or o l ln  r param eters can  
shift the crossover  points no ticeab ly .  
Thus, I conclude that the precise  
crossover points are le s s  significant fur 
decisionmaking than Ihe points  where  
the cost-of-service plots s ta l l  l o d iv e ig e .

Our cost-of-service plot lor the 12tiU- 
;sig system includes the e lfect  of the 
i-ldi’ onal cost of  the conditioning  
facilities to meet the pipeline ijualily  
ipccifiCiilioniitth.it p i e -  ,ore ’l i e s  
sjssmplion provides an indication ol the 
tutsl system—pipeline plus conditioning  
facility—cost c o n se q u e n c e s  of the 1 .’loo­
ps Kdecision. T his difference  partially  
• •plains the different e b e tw e e n  our 
JmuIi* and Alaskan N o r th w es t ’* Other  
l id y  sources of difference  include:  

Heating value of gas siren ms; 
Computation ol fai l use for 

v'mprcssiun and cliillin.;: and  
Ou: simplified cost ol serv ice  

.■amputation methodology.

tijlan.itiun of t o s t  D dfcronces  lor 
Various bi/.u System s

Table A - l  presents esli.n .ile il
i.tstment cost for sy s tem s  des igned  to 
Haute at 1260, 144(1 and IfiflU psig.

Tible A-2 siniimari/es the  
twvpowcr (hp) rind fuel leqtii ieiiientii  
W three systems.

t'sCWe/agy Tot. r.ipitul r.osls for 
la 134)psig base c a s e  sy stern at a 4.4 

throughput rate w ere  taken  from

the capita l  cost  data filed with the PTC 
by A lcan  Pipeline C enpan y  in March  
1977. Independent cost  estim ate? w ere  
m ade for all i tem s w h ere  co sts  should  
change  m ateria lly  as a result o f  utilizing  
heav ier  pipe with  a greater w all  
th ickness  T h e se  cost  e s t im ates  are  
sh o w n  in table A - l .  T he  est im ated  co sts  
of all other (nonvnriab le) i -ms w ere  
a ssu m ed  lo be equal to the d ifference  
b e t w e e n  filed c o s t s  and  the total cost  of  
the variab le  item s for the 12D0 psig. 2.4 
befd b a s e  :?e.

C om p ressor  and fuel co sts  w ere  
ca lcu la ted  b a sed  upon com puted  
requirem ents for the three sy s te m s  for 
flow rates of  1.6, 2.4, 3.2, 4.0. 4.(1 and 5 0 
befd. A n l-’MKC com puter  model based  
upon A m erican  G a s  A sso c ia t io n  (A C A )  
pipeline f low  e qua t io ns  w a s  used  to 
determ ine com p ress io n  and chill ing hp 
and fuel requirem ents.  T he  additional  
gas  p rocess ing  and  condit ioning plant 
co s t s  rr lnb vc  lo those  for the ItlBO-psig 
sy stem vveie a dd ed  to the capita l co sts  
o f  Ihe 1260-psig and 1440-psig sy s tem s  
as  that d ifference  could h a v e  been  
ref lected  in an increm ent to any  
gathering and condit ion ing  a l lo w a n ce ,  if 
a l lo w ed  by the C om m iss ion .  Plant cost  
d i f l e i e n c e s  are b a s e d  on cost  
dif ferences  inc luded  in the m .tie ii .ds  
supplied  by A n  p. adjusted  to 1973 
dollars All otln-i capita l costs  are  
e x p r e s se d  in l!(7,r> dmt.irs

A s  a result of  the a b o v e  m ethodology ,  
total i l is ts  sh o w n  a i e  e x p e c te d  In lie  
only nuiglily  corn  cl. I low . vet. i o s l  
o d le ie iu .e s  should  be r ea so n a b ly  
in c m a l e

C.ipu.d cost  data  from table A - l  and  
fuel requirem ents .-.liown in table  A 2 
w ere  used  in an PM PC i osf  of st'-s ice  
tiiiuii I to co m pute  an e x p e c te d  cost  of- 
serv ice  for eat It i a-.e. A s  noted above ,  
cost  n f  serv o  e d i f feren ces  should  be  
m o te  m eaningful  than c o st  i j - s e i v u e  
va lu es  lor individual C a s e s .
HIl VIMO C.OOI 4 0 0 0 !  M

* 4  u (S 7?  U rn .liw tn lit r t ' l t ' i v "  f u | t i la l
£ itvh •muuhU Id 4 * fill >»( Al nk.in 

«> > » n u fit im u tr l<»f lit* | ' i  u »>nit»m mniI •« 
f jr jp a r l io n  ttl ih f  i**t11ni*il• i  (o f n l lw f
m ^ .f lr t ) ih<* crot%uvi*r | >ml from  21*0 lo  2 ll
« t$ fc'U’ll .ilaivr
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t a b l e  K l

P I P E L I N E  C A P IT A L  COST EST I MATES  - FERC

7.11 C o s t a  i n  M i l l i o n s  o f  197S  D o l l a r s

1 .  P i p e l i n e

T o  C a n a d i a n  B o r d e r  T o  W h i t e h o r s e ,  Y u k o n

P r e s s u r e  P S I G 1260 1440 1680 1260 1440 16 B0
L e n g t h  M i l e s 7 3 1 . 4 7 3 1 . 4 7 3 1 . 4 1000 1000 l o c o
W e i g h t  o f  P i p e  M T o n e 646 738 860 859 982 1145

P i p e  C o s t  ( D e l i v e r e d )  MM S 4 7 5 . 4 5 5 0 . 3 6 5 0 . 4 640 . 9 7 4 1 . 9 8 7 6 . 5

W e l d i n g  MM $ 2 5 .  4 3 0 . 1 3 6 . 1 3 4 . 7 4 1 . 0 4 9 . 0
D o u b l e  J o i n t i n g 9 . 7 1 1 . 3 1 3 . 7 1 2 . 1 1 4 . 2 1 7 . 2
W e i g h t s  * 2 5 . 1 2 2 . 0 l B . e 3 6 . 1 3 1 . 6 2 7 .  1
V a l v e e ,  F i t t i n g s ,

I n s t a l l a t i o n  * 2 4 . 7 2 9 . 6 3 4 . 6 3 3 . 7 4 0 . 5 4 7 . 3
S h o r t  t i e - i n s  * 3 . 9 4 . 6 5 . 4 5 . 3 6 . 3 7 .  4
T i e - i n s  * 9 . 5 1 1 . 4 1 4 . 2 1 3 . 0 1 5 . 0 1 9 . 4
S e t  Up  L A l i g n m e n t  “ 20 .  3 2 3 . B *'  2 8 . 0 2 7 . 8 3 2 . 3 3 8 . 3
S p e c i a l  C o n s t r u c t i o n 7 . 3 8 . 4 9 . 6 1 0 . 0 1 1 . 5 1 3 . 1
H e r d i n g  * 4 . B 5 . 5 6 . 5 6 . 6 7 . 5 8 . 9
C r a c v  A r r e s t e r s  * 0 1 2 . 7 1 2 . 7 0 1 7 . 4 17 ,4
A d d ' l  S i  d e b o o m s ,  l a b o r 0 5 . 0 1 0 . 0 0 6 . B 1 3 . 7
A d d ' 1 F u e l 0 1 . 0 2 . 0 0 1 . 3 2 . 6
T e s t  P r o g : a m s - a d d ' 1 0 10 . 0 1 0 . 0 u 1 0 . 0 1 0 . 0

S u b t o t a l 1 T 6 7 7 Y l b T T 5 0 1 . 6 1 7 S 7 T 2 / t 7 S “ 271-74“

A d l ' l  C o n t i n g e n c i e s ,  
t n g i n e e r  i n g  4
S u p e r v i s i o n 6 0 . 0 7 2 . 6 8 5 . 2 8 2 . 0 9 7 . 8 1 1 4 . 8

S u b t o t a l - V a r i a b l e  I t e m s 6 6 6 . 7 7 9 8 . 1 9 3 7 . 2 9 0 2 . 2 1 0 7 5 . 7 1 2 6 2 . 7

O t h e r  C o s t s 1 1 9 0 . 7 1 1 8 0 .7 1 1 8 0 . 7 1 3 9 3 . 2 1 3 5 3 . 2 1 393 . 2
S u b t o t a l -  MM } 1 8 4 7 , 4 * 1 9 7 8 . 8 2 1 1 7 . 9 2 2 9 5 .  4 • • 24 . , 8 . 9 2 1 5 5 . 9

D i f f e r e n c e — 1 3 1 . 4 2 7 0 . 5 - - 1 7 3 . 5 3 6 0 . 5

N o r t h  S l o p e  C o s t s f E x  C o m p r e s s i o n )  
P r o c e s s i n g  P l a n t  A d d i t i o n s

MM 5 3 0 . 0 2 0 . 0 0 30 20 0

S u b t o t a l  ( E x  C o m p r e s s i o n )  KM $ 1 8 7 7 . 4 1 9 9 8 . 8 2 1 1 7 . 9 2 3 2 5 . 4 2 4 B 6 . 9 2 6 5 5 . 9

r r o m  A l c a n  M a r c h  1977 f i l i n g  ( T o t a l  C o s t  - AFUDC - C o m p r e r . r . o i  C o s t s )  
4 9 , 5  p e r c e n t  o l  f o o t h i l l s  f i l e d  c o s t e d  f o r  t h e  Y u k o n ,  m i n u s  c o m p r e s s o r  
c o s t s ,  p l u s  A l a s k a n  c o r . t n

J
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TABLE  A - l  ( C o n t i n u e d )

P I P E L I N E  C . J I T A L  r 0 c -  E ST IM AT ES  - VAR IOUS SYSTEMS 6 THROUGHPUT RATES 
2* C o m p r e s s i o n  a n d  C o o l i n g

A l a s k a T o  W h j t c h o r s e . Y u k o n
P S I G 1260 144C 1680 1260 14 4 0 1680.  .  .  J

C o m p r e s s i o n  i  C o o l i n g ,  
P r u d h o e  B a y  I n l e t

1 . 6
2 . 4
3 . 2
4 . 0
4 . 8
5 . 6

1 6 . 0
2 4 . 0
4 8 . 0
7 2 . 0
9 6 . 0  

1 1 2 . 0

2 4 . 0
3 2 . 0  
7 2 . P
9 6 . 0  

1 2 0 . 0  
1 4 4 . 0

2 4 . 0
4 8 . 0
8 0 . 0  

1 2 0 . 0
1 5 2 . 0
1 9 2 . 0

1 6 . 0
2 4 . 0  
4 B . 0
7 2 . 0  
96 9

U 2 . J

2 4 . 0
3 2 . 0
7 2 . 0
9 6 . 0  

1 2 0 . 0  
14 4 . 0

2 4 . 0
4 8 . 0
e o . o

1 2 0 . 0
1 5 2 . 0
1 9 2 . 0

Coi rpres*" i o n  t, C o o l i n g ,  
C o m p r e s s o r  S t a t i o n s

1 . 6
2 . 4
3 . 2
4 . 0
4 . 8
5 . 6

8 0 . 0  
3 80 . 0  
354 . 0  
6 0 7 . 0  

1 1 2 0 . 0  
1 8 1 5 .0

f  0 . 0  
1 2 0 . 0  
2 6 0 . 0  
449 . 0  
6 8 2 . 0  

1 1 5 5 . 0

4 0 . 0
1 0 0 . 0
1 8 9 . 0  
28 3 . C
4 7 5 . 0
8 4 0 . 0

1 2 0 . 0
2 4 0 . 0
4 7 2 . 0  
884 . 0

1 4 6 7 . 0
2 3 8 8 . 0

8 0 . 0  
1 8 0 . 0  
354 . 0  
64 7 . 0  

1 0 9 6 . 0  
. 5 8 1 . v.

6 0 . 0
1 2 0 . 0
2 6 0 . 0
4 1 0 . 0
6 9 3 . 0  

1 2 3 5 . 0
E n g i n e e r i n g ,  S u p e r v i s i o n  

a nd  c o n t i n g e n c i e s  f o r  
c o m p r e s s o r  s t a t i o n s .

1 . 6
2 . 4
3 . 2
4 . 0
4 . 8
5 . 6

9 . 6
2 0 . 4
4 0 . 2
6 8 . 1

3 1 6 . 2
1 9 2 . 7

8 . 4
1 5 . 2
3 3 . 2  
5 4 . 5
8 0 . 2  

1 2 9 . 9

6 . 4
1 4 . 8
2 6 . 9  
4 0 . 3  
6 2 . 7

1 0 3 . 2

1 3 . 6  
2 6 . 4  
5 2 . 0
9 5 . 6  

1 5 6 . 3  
2 5 0 . 0

1 0 . 4
2 1 . 2
4 2 . 6
7 4 . 3

1 2 1 . 6
1 7 2 . 0

8 . 4
1 6 . 8
3 4 . 0
5 3 . 0  
84 . 5

142 .  7
i J d  P i p e l i n e  C o s t  ( L e t s  

c o m p r e s s i o n  a n d  ATUDC)
1 8 7 7 . 4 1 9 9 8 . 8 2 1 1 7 . 9 2 3 2 5 . 4 2 4 8 8 . 9 2 6 5 5 . 9

3. T o t a l  D i r e c t  C a p i t a l  C o s t

( l e s s  ATl'DC b u t  i n c l u d i n g  
P i u d h o i  B a y  e x t r a  P r o ­
c e s s i n g  s  C o m p r e s s i o n )

1 . 6  
2 . 4  
3.  .  
4 . 0  
4 . 8  
5 . 6

1 9 8 3 . J  
2 1 0 1 . 8  
2 ) 1 9 . 6
2 6 2 4 . 5  •
3 2 0 9 . 6  
3 9 9 7 . 1

2 0 9 1 . 2  
2 1 6 6 . 0  
2 ) 6 4 . 0  
2 5 9 8 .  3 
2 8 8 1 . 0  
3 4 2 7 . 6

2 1 8 8 . 3
2 2 B 0 . 7
2 4 1 1 . 8
2 5 8 1 . 2
2 8 0 7 . 6
3 2 6 3 . 1

2 4 7 5 . 0  
2 6 1 5 . 8
2 8 9 7 . 4
3 3 7 7 . 0  
4 0 4 4 . 7
5 0 7 5 . 4

2 6 0 ) . 3  
27 2
2 9 5 7 . 5  
3 3 0 6 . 2
3 8 2 6 . 5  
4 3 8 6 . 4

2 7 4 8 . 3  
2 8 4 0 . 7  
30 29 .9  
3 2 ) 8 . 9  
3 5 R 5 . 4  
4 2 2 5 . 6
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TeJbl*  * - 2
C a l c u l a t e '  Powar and F u e l  P e q u i r e p e n t a  

a t  D i f f e r e n t  O p e r a t i n g  P l e a s u r e s  end T h r o u g h p u t  R a t e *

Oper a t  ing 
Pr e a a u r a ,  
p a i g

t o a p r c a s  i o n  C h i l l i n g  T o t a l  tn tspr

144?_____
Ton C h i l l i n g  T o t a l Coapr

u r  _______
C h i l l i n g  T o t a l

Tfcroug’ put 

r a t e ,  o c fd

1.  P ru d h o a  bay I n l e t

1.4 
2 4 

3.2 
4 .0 
4 . 4

1 .4 
2.4 
). 2 
4 . f 
4 . 4 

i t

44

95
121
159
191
222

r eq u i  r e c e n t * ( i n th o u a a n d a  of HIM

« ! • 74 22 96 • 4 27 U )

122 115 )  3 146 350 41 17C

142 149 44 1 9 ) 1 7 ) 54 227

2 0 ) 184 S i 241 214 46 264
244 7 2 ) 4ft 269 259 • 1 )  4 0
283 260 77 1 ) 7 1 3 ) 95 197

R v c i a c e  U i a n e r  and w i n t e r !  F u e l  r t ^ n r e a n * *  ( i n PC t d I

1 7 .0 19 .1 2 1 .5
22 .4 76.  1 30. fi

79. • l i . O 41 .2

3* .8 4 3 .7 S I . 5
* 4 . ) 5 2 .4 4 1 .7

5 1 . ) 6 1 . 1 7 2 .0

:

2 4

4 a
5 4

P ru . ’noe Bay t o  C a n a d i a n  B o r O a r

. irxz e r power  r e q u i r e m e n t *  H r  t l 'o waanda  of ATI

51 21 72 )7 16 S ) 25 31 37

1*5 49 2C4 109 )  7 146 76 30 101

SS^ 97 447 24ft 72 516 169 ■ 2 2 21

4 5 P I 15 1 4 7ft 129 405 ) ;  4 90 4 1 5

1 *56 291 14 5b • 19 214 1 0 ) ) 5* 34 1 704

16 )2 464 2296 D O ) )  J 4 1 4 )7 • il 227 1110

fivet I la irarerr and w r r t e r l  P o e )  r e q u i r e m e n t *  h r • cf  d»

1 * 
2 4
I 2
4 6 
4 •

i  4

Surer.# f p» -  

1 r

e r  i equ  i t ement a 111> t h o u s a n d * o f  PI *

70 69 51 14 45

214 49 71 1 154 )7 167

4 f > 9ft 59 1 351 49 4 7C

966 177 ) 145 70 1 125 •

1 ’ 14 29 ) 9 0 M 1 7 ' 1 207 1441

24 V 1 442 )14  J 1956 1)2 2267

Avar  age  l i o a r - f t and w i n t e r  1 Pwe 1 r r* }ui  t e a e n t  a ( 3r rr

2 0 ,0  
50 2 

109.  4 
7 2 ,7  

3 * 9 , 4 *

14 4

) i  4
) l  ?

I V )  •
2 ft » 4

35 
J I0« 
217 
4 " ) 
• 21 

1 )  U

9
29 

50 
• 5

1 4'» 
224

4 4

i is
2«7

557
9 ft ft

1540

rfdl

591 0 402 .  i

10 .0 
J». 0 
54 . i  
10 1 1 
149 . i  
2 7 1 .7

* T . i a i k  u y  not e g ^ a l  • o f  p a r t s  due t n  r o u n d in g .  

HILLING CODt 4410-01-C

14 .6 1 2 .6 U

39 5 76 ft 22 1

I t  ) 61 . 8 4 3 .6

IftC , 9 114 9 7 9 .5

P  4 . ft 191. 1 1 2 6 .4

4 44 .6 2 5 9 .0 2 0 * .  2

• P i

f *

\ 1 
' P'P* 

* « l  

111 (• 
rei:> 
the t
H * »

: h
Out i 

B i l l  I 

Inter* 

ticliv,

I **—
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Alaska G as Project Offices Capital Cost  
Estimates

H a m s  for W h i c h  Differences in Pipe 

Weight a n d  Operating Pressure Result 

in M i n i m a l  Differences in Cost

The fo l low ing  act iv it ies  during  
pipeline construction w ere  a ssu m ed  to 
have the'sam e cost  lor only  minor cost  
differences) regardless  of  the pipe's  
weight or pressure rating:

1. Rght-of-wiiy procurement.
2. Clearing and grading.
3. Wnrkpnd and access roads.
4. Ditching.
5. Pipe ulignment.
(S. Field storage of pipe and materials.
7. Coat and wrap pipe.
8. Pipe inspection.
9. Padding and backfill.
10. Cleunup.
11. F>sod.
12. Metering equipment.
1.1. Automation and telecommunications.
14. River crossings.
In actual practice, increasing  Ihe 

operating pressure should  result in on ly  
minor dilfcrenr.es in actual engineer ing  
and supervision costs  H o w ev er .  s : c e  
these items arc frequently co n s id ered  as  
add-on items and  are usually  e x p r es sed  
as a percentage of other items, they  
were treated a s  a vuriuble cost  in this 

j rep art.

1
 Items W h e r e  Differences in Pipe W e i g h t  

ciiu Operating Pressure Will C h u n g e  

I Costs

I Pipe Coils 1'ipr cost* were computed 
•warning a 11175 have mill price of S550 per 
i n for 0 (Pinch wall thli knrss. internally 

1 COatcd pipe, plus the following charge*;

1 $10/Ion additional cost for 0.0U0 inch 
! wall thickness pipe.

2 SZO/tnn additional cost for O.QO-uich wall

I thickness pipe.
J $50/ton addilionul cost fur increased 

! pipe touglinpsa.
| 4 $30/lon increased mill cosl-Cuuudiun 

5 S20/l<m Yukon tax.

To compute tonnage  requirem ents fur 
pr it w in  a s su m e d  th.it the hea v ier  

' iall thickness required ill (Hans II and  
1 III construction lor...lions w ou ld  increase  

npilrcmenls by 10 percent com pared  tu 
hr tonnage required if the entire line  
*<i considered no  C la ss  I construction.  
Pipe Transportation. Il w a s  a ssu m ed  

•*t the pipe w o u ld  be sh ip ped  fiutn tlio 
till lo delivery points  in A lask a  liy 
.-Ic.’coustal v e sse ls .  ’Hie fa l low ing  
delivery co s ts  w o re  assum ed .

Dollar per ion (187$)
IvmToil lo 4r h.w<iji<............
•»v\ Ts.m |r r‘t\p&>em (l«t A>|U| ......

1 lO A.4V**   ...

Pipe de l ivered  lo An ' nrnge (or 
Sew ard),  A lask a ,  that w il l  be further 
sh ip ped  to Fairbanks, A la sk a ,  via the 
A la sk a  railroad, w a s  assum ed  to incure 
an add itional  charge of S20 per Ion. Rail 
charges  from Sk a g w a y .  A laska ,  to 
W hiteho rse ,  Yukon, w ere  a ssu m e d  lo be  
$10 per ton.

It w a s  a s su m e d  that the pipe w o u ld  be  
strung from pipe storage  points in 
Prudlioe Buy. Fairbanks. A nchorage  (or 
V aldez) .  A la sk a ,  a n d  W hitehorse .
Yukon. T he  fo l low ing  pipe stringing  
c o s t s  w e re  assum ed:

Stringing CostoDollar Por Ton (1975)

0 6 0  666 0 6 0

From
Pru4*t0* Day . ........ ___________ 2 1 0 0 I8  60 24 30
F n i'M rt*—North ......... 17 40 21 ?0
r F a*! ................. 15 10 14 20 1700
Anc'w ago (VgkJcz) *4 20 17 CO
W u t i ih o n o ......... ............ _____  „  15.10 1 4 .0 1700

1 liglier c o s t s  , ere a s su m e d  north o f  
the Yukon River. Stringing c o s t s  varied  
b e c a u se  o f  a s s u m e d  truck weight  
lim itations.  For instance ,  it w a s  assum ed  
that only  tw o  double  joints o f  O il-inch 
w all  th ick n ess  pipe could be  de livered  
per load com pared  to three double  joints  
o f  () 0-inch th ickness  pipe. T he weight  
l im itat ions  a ssu m e d  are probably  
conserv a tiv e .

Welding.  A la sk a n  N o rth w est  has  
s ta le d  that increasing  pipe w e ight  and  
w all  th ickness  reduces  construction  
sp eed ,  due  to increa sed  w eld ing  
requirem ents.  They inanitain that such  
r ed uced  construction  rate increases  
c o s t s  s ign if icantly  m ore than |ust the 
in crea sed  w e ld in g  costs ,  s ince  a s lo w er  
p a c e  in cre a se s  the cor.l of  most  
c onstruction  act iv it ies .  In contrast,  
others h a v e  s la te d  that increasing  w a l l  
th ickness  should  not s lo w  d o w n  
Construction.

C u r  k n o w le d g e  of the w e ld ing  
procedure  is that the stringer bead  (the  
initial w e ld )  is m ade  by a stringer bead  
cre w ,  w h ich  for <1H inch d iam eter  pipe  
w o u ld  likely co n s is t  o f  four w e lders .  
U pon finishing the stringer head,  the 
stringer bead  c r e w  m o v es  forward lo the  
next  joint. Im m edia te ly  1 d low in g  
c om plet ion  o f  the s lm ig er  bead, the hot 
p a s s  bea d  is p la ced  by the  hot p a s s  
crew  S ince  the hot p a s s  bead is applied  
at e .lightly higher sp ee d  than the 
str inger bead ,  Ihe hot p a s s  crew  ir uully 
h as no trouble keeping up with the 
olringer crew . T h e  filler a nd  cap  head  
ore m a d e  by  sep a ra te  cre w s .  Norm ally ,  
a Idler and c a p  cre w  will  stay  w ith  a 

M0 w e ld  until  it is f inished. S ince  more w e ld  
too m ater ia l  must he p laced  by  the filler und

cap w e lders ,  there may bn severa l  filler 
and cap re ars per stringer crew . W hen  
thicker w a l l  pipe is w e ld  d, it is only  
n e c es sa ry  to a j d  mere filler a nd  cap  
w elders .

A ccordin g  to our understanding  o f  the  
process ,  the on ly  w e ld in g  problem  with  
thicker wall  pipe is that 0 .8 -irch  wall  
th ickness  pipe w ou ld  add about 100,000  
to 120,000 m an-hours of additional  
w e ld e r  t im e com pared  to that required  
for 0.6-inch w a ll  th ickness pipe.
A ssum ing  a 2 -year  construction period  
and 1000 m an-hours per y e a r  per w elder,  
Ihis add itional w ek h  ig w ou ld  require 
adding about 38 w c la e r s .  There should  
b e  no ch a n g es  in nondestructive  testing  
requirements, and only  minor in crea ses  
in inspection  and  supervisory personnel .

Construction  s p e e d  is de term ined  by  
the sp eed  of the stringer crew . S in ce  the 
l ime to m ake  the stringer p a s s  is 
ind ep en dent  o f  wall  thickness ,  w e ld ing  
sp eed ,  e x p r e s se d  a s  joints per d a y  or 
m iles per day. should  not b e  n function  
o f  wall  th ickness .  A s  n c o n seq u en ce ,  
increasing  the w a l l  th ickness  of  the pipe  
should  not m aterially  reduce  
construction  sp eed .

W eld in g  c o s t s  sh o w n  in table  A - l  
a ssu m e  m anual welding: autom atic  or 
sem i-autom atic  m ach ines  could  
probably reduce c o s t s  and improve w e ld  
quality. W eld in g  time is b a s e d  upon a 
theoretical arc time assum ing  depos it ion  
of 0.8 pounds of w e ld  motet i.il per 
minute' changing e lec tro des  is a l lo w ed  
for by adding ore-th ird  again to the time  
spent depos it ing  w e ld  material,  W e  then 
a ssu m e  that 5D percent  of welders*  
working time is spent  On act iv it ies  other  
than these  two.

D o u b l e  feinting It w a s  a ssu m e d  that 
autom atic  nr sem i autom atic  welding  
m a ch in es  w ou ld  lie utilized for 
dnuhlejoiiitirig under controlled, hid »>r 
condit ions .  The principal d i f leren ces  in 
doublrjn inting c o s t s  for thicker wall  
pipe com pared  to thinner pipe w ou ld  lie 
an increase  in m achine  and operator  
time.

R e n d i n g  It w a s  a ssu m ed  that bend ing  
co s ts  for the 0.8 inch wall  tin k n es s  pipe  
w ou ld  he II) percent greater i an for 
pipe with 0  ii on h wall  th ickness ,  or 
ubout $0 ‘•5/four increase.

Sidehniinis R a p p o r t  Tiactors. Il w a s  
a ssu m e d  Hint the heav ier  pipe w ou ld  
n e c es s i ta te  heavier  lifting equipment,  
w ith  a i sultant increase  in fuel and  
am ortization costa.  N o increase  in 
operating  personnel  w a s  assum ed.

Concrete Weights.  March 1077 filed  
co s ts  w ere  a s su m e d  for the b a se  casu.  
C osts  fur the heav ier  pipe w ere  
co m puted  i r  aiming that total c o s t s  fur 
w eights  w ou ld  bo proportiunul to the
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p ipeline  neg a t iv e  b o u y a n c y  without
w eights.

Valves a n d  Fillings. Hic-ck v a lv e  co s ts  
of S90.000. S'JO.OOO and SS05.00I1 each  
w ere  a ssu m ed  for 1200 psig. 11-40 psig  
and 1000 psig  v a lv es ,  respect ive ly .  
Installed co s ts  o f  v a lv e s  and fittings 
were  a ssu m e d  to be  se v e n  tim es Ihe 
v a lve  costs .  All  c o s t s  are b a s e d  upon  
1975 prices.

C o m p r e s s i o n  a n d  Cooling  T h e  high-  
pressure sy s tem s  will  increase  
com press ion  and co o ling  requirem ents  
at Prudhoe Bay. but will  reduce  them at 
pipeline com pressor  stations .  Com puted  
ho rsepo w er  requirem ents are sh o w n  on  
table  A-2 .

C om pressors  are n o w  used to reinject  
produced gas.  E xist ing  first s tage  
com pressors  c o m p ress  the gns from 
about 550 psig at f low  station discharge  
points lo about 1700 psig. t he se  
com pressors  p o s s ib ly  w o u ld  not need  to 
be du p lica ted .54

V. Estimates of T h r o u g h p u t  V o l u m e s

As is apparent from the plots o f  
transm utation c o s t s  versus  throughput  
volume, ex p e c te d  throughput vo lum e is 
an important param eter  m determ ining  
w hich  of the a lternative  sy s te m s  is the 
most c o st -e f fec t iv e  d -s ign .  Tins sec t ion  
r ev iew s  ,ie a v a i la b le  information for 
gu id ance  on this point.

1, Findings in the Initial Derision  T he  
quantity o f  gas reserves  on the North  
Slope  of A lask a  and the d e l iverab ih ly  of  
these  reserves  w a s  e x p lo i t e d  in detail  
during tin' hearing before H ’C 
Adrninistr itive Law Judge l.itt in FI P a s o  
A l a s k a  C o m p a n y ,  et at. Docket No. 
C:|>75->m rt til. Judge l.itt co nc lu ded  in 
Ihe Initial Derision  that. nllhri.„h the 
uncertainty o f  reservoir  perform ance  
and the p o s s ib le  net ea s i ly  of  water  
injection precluded e x a c t  e s t im a tes  as  
to the daily  de l iver ie s  lo he ex p e c te d  
from the Prudhoe Hay Field, the w eight  
of the ev id en ce  supported a fouling that 
2 (1-2,5 In Id o f  gas  will  initially  he  
ava i lab le  from the Prudhoe Hay Field.
(Initial Derision  at 33 ) I lie proven  
reserves  in the Prudhoe Hay Oil Pool  
support this finding If o n e  me Indes 
additional reserv es  from (lit! Sadlerm .hit .  
I.isliurne, a n d  kuparuk resuvoirs.  tins

11 Knhni iioii d in Hi coinrumi* on pur ilia1! icport 
Ifi.i vvhidhor tfii> rnmjir^Mori Mill In In* 
dti|d'C*n-d will d’-prnd on whnhn ftudlio* Hay 
working mlirrrvl ovMU'fi .i|<ri’* III n* If 4 aw any of 
(hr** far ilili* « f*if jf.m i.ili’ti m* i \ it r 

Ar» it hNii id.!.* mbiI iiui pninl in iU ntniini*ntl on 
(hr di.ift rrporl II nolrd ib.il ihr fimlfun* II «y 
iHMit'r* inatniSfi! coniprrivt* in rmi)**! i g • « which 
\% |M«idtP rd with UU«f* oil Al (hr hit r m i« naira 
CoilimiMii r lit** Mi'omr nl ^ » vn Int It will lm\v lo b r
• rin|tctril vvdl hi* rrdoird by thr volumr nf

H ow rv i*  ihi*a%i«om|>ro««ora m a y  at i l l  bu  
rrt|oirrd lor rriit|PCItn̂  « portion of tin* .̂ia 
p ro d u c t io n  i i i  o rd « r lu  m a m la m  crud«* o il 
p ro d u c t io n .

ciitirr n m ay ho conserv a tiv e .  Judge l i l t  
noleu o connect ion  with the IJsburnc  
and Kupnruk reserves  that future 
d ev e lo p m en t  of com ple te  d isc lo su re  of  
past drilling would he n e c es sa ry  to 
estab l ish  the producing c a pa b il it ie s  of  
these  formations. (Inilital Decision  at 
31.)

Judge. Litt a lso  found that the e v id e n c e  
suggested  that de liver ies  a b o v e  the 2 .0-  
2.5. befd leve l  might he a v a i la b le  from 
the North Slope  region b e c a u se  o f  
reserves  other than in the Prudhoe Bay  
Field. [Initial Decision  nl 33 ) H ow ev er ,  
he found that the e v id e n c e  regarding  
such reserves  w a s  unclear and m a d e  no  
spec if ic  f indings as to the v o lu n es  o f  gas  
w h ich  might be de l ivered  from such  
reserves .

2. Findings in the F F C  

R e c o m m e n d a t i o n  to the President  T he  
FPC. stated in the R e c o m m e n d a t i o n  to 
the President:

"Thus, we conclude I ml il is reasonable Id 
assume 2 0 to 2.5 Befd f cm  Prudhoe Bay Oil 
Pool within five years ifter the 
commencement of od production, 't here 
exists some pos.ubtlit ■ of increased delivery 
from the North Slope of perlmps its m u h .is 
an additional 1 5 Befd from NI'K 4 | \u v u l  
Petroleum Reserve N'o 4), A ilVH 11 tie Art lie 
National Wildlife Runge|, and l ie li"iiufurl 
Se.. us well iis other reservoirs in or near the 
Pnnlfiee Bay Oil Field. Thus, v e find the 
system should lie tii .-igneil lo curry irnlt.itlly 
2 U-2 r, lh fd. urn! be c.ty .hie • ! expansion to 
un additional 1 0-1.5 Ilian. (p. 1-17)

3. Findings in the Derision. Tlo* report 
which a c co m p a n ies  the Dot ision no te s  
that the increase  in the n a t io n ’s supply  
uf natural gas  from an A lask an  gas  
project is e st im ated  to he  0.7 tn lhnn  
cubic  feet (tcf) [ter year (2.0 hcftlj hy
1 fit la, By lotto, a volum e greater than Of) 
tcf per year  (2.4 hefd) might lie 
produced, according  to tin* report.

4.  State of Alaska.  The Prudhoe Bay 
Fieli! ia located  on lands o w n e d  by the 
Sta le  of A laska.  Detailed  information o n  
the production potential o f  that field has  
been  m ade  a v a i la b le  to the Sta le  in its 
c. nacity  as royally  ow n er  and
const i rat ion  authority At our request,  
the S ta le 's  Department of Natural 
R esou rces  prepared c s l im a 'e s  of 
reserves  and  drtivcrahih ly  if gas from 
S ta le  lands in the North S lop e  legion  
bused  o n  all information a v a i la b le  to 
them. ’I l iosn e s t im a te s  suggest u 
'b'livrr.thilily l.inge after i••tin of 2 n to 
4 2 befd from Sta le  lands (including the 
Prudhoe Bay Field) with the m edian  
est im ate  at 211 iir.fd.

5 . f  S. Ccalogir.nl S u n  vs A s p a i t o f  
the July I, 11777, reports to the Ptesidi lit 
prepared under the terms of the A lask a  
Natural H as Transportation Ac t 
(A N G ’I A), the U.S. G eo log ica l  survey

(USGS) com piled  e s t im a tes  of reset', 
and di.-livcrnbility for all North Slop' 
a r e a s . , s T he  U S G S d iscuss ion  r ites  t 
sep a ra te  a n a ly se s  of  North Slope  
potentia l— its o w n ,  that o f  the Poten' 
G as C om m ittee  nf the Colorado Sc! 
of  Mines, and  that of  the D iv ision  of 
G eolog ica l  Survey  o f  the S la te  of  
A la sk a — to c o n d i .d e  that there is w  
high probability  o f  substantial  
add itional  recoverab le  g a s  reserves  
the North S lope  area.

Converting potentia l reserve  csli.’i 
into proven reserv es  ded ica ted  to 
pipeline transportation is » demand,  
e x er c ise  in expecta t ion .  H ow ever ,  u 
the U SG S figure o f  19 tcf of  potential  
r eserv es  outs ide  the Prudhoe Bay  
geo lo g ic  structure, in conjunction \vi 
rule uf thumb for delivcrability  (I b< 
production for 20 y ears  requires at b 
20 tcf o f  potentia l reserves),  plus the 
State 's  figure for the Prudhoe Hay Fl­
its If. these  e s t im a te s  suggest there 
95 percent probability  that deliveruL  
from all North Slope producing area 
w 11 he at least 2 5 bold if production  
from all o f  those  reser v es  overlaps  
through so m e  period in the future, a 
s e e m s  highly likely.  There is a small 
probability  o f  North S lop e  deliverab  
going a s  high as  7 5 befd.

VI. Additional Considerations

Our d is c u s s io n s  with in' rested  
(i n ties suggested  that consideration  
other than design  costs  and estimate  
throughput vo lum es are important t< 
c h o ice  o f  sy s tem  •>)<• rating pressure  
This sec t io n  present;, short dir.cussu 
o f  the most important o f  those  
c o n s id era t io n s  as  w e  understand tlo

1. Vulnerability hi Cost Overruns  

project sp o n so rs  h a v e  e x p r es sed  tin 
co ncern  that a higher pressure systei  
more vulnor.ddu to cost  overruns Sc 
support for their concern  can be foiu 
in tin; work o f  Professor Walter Men 
the University  o f  California at Santa  
Halbafa. lo a recent study published  
the A m erican  Enterprise Institute,”  
P rofessor  M ead reported in a cliuplei 
cost  overruns (chapter  fi) that an 
eco n o m etr ic  a n a ly s is  o f  past Defense
Depar tment p r o j e c t s  indicated
that cost  overruns w ere  significantly  
related to the length o f  time required 
the dev e lo p m en t  program and the e x '

** l l r f i  >tf o f  i h r  11\ }f Ki 'ijj,* (imn/1 tin V .ryr.'i 
/h'fni»<ii/ >nuf f c n i ' f s i  / W •* »• hn/Uu t\ o f  A k u k i t
I ••• l**f•• I l .u'tk’V AtiinmisirHiuin, !>••; itinn id ol 
( • • utM'fi 1 )i<p.«rtni<*itl nf Ihe  Inifimr U S 
I .fol.'vw 4il Survi‘V l)i piirltiirtit nf I rafiporlnl 
|)rpiiilltirnl of »h* TirtMviiy Fnrf^y *
U f k i  l 'jimi'iil Ariminmrtiiiott. |n ly  \ i ' j ; ‘ 7 

" / Xtitcmi (hi% [tom iht' At• lo 
Ahrtntjlur .S> xtvim. Wttlfrr |  Meitd w.ihLi 
VV Ki»k«*t» m il Koliia V. Smith. Aini'licu l ull», 
Inthfutr |nr Pulilic l\»lu y Kocurcli, WuiLmjj'u.. 
D  C .  Augu»t 1U77.
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of technological  a d v a n c e  in vo lved  in Ihe 
project." (p. nr.) The im plication  is that 
the c loser  to kn o w n  tech no logy  a project  
is, or more spec if ica l ly ,  toe  more like a 
previously  constructed  project n 
su cceed in g  o n e  is, the better the cost  
est im ates  for the su cc e sso r  project and  
the le s s  its tendency  to cost  overruns  
To the ex ten t  that the 12GQ-psig sy s tem  
can be cons idered  c lo ser  to kn o w n  
technology 'tan either o f  the higher 
pressure alternatives,  *' - d e n c y  lo
cost  overrun shotr  ..n analogy
to Professor Moac'T us of D efen se  
Department project appropriate.

Any difference in their respective  
tendenc ies  tow ard  cost  overrun b e tw e e n  
the 1260-psig sy s tem  and the higher  
pressure a lternatives w o u ld  h a v e  the 
effect o f  raising the c r o s s o v e r , 'it 
whore increased throughput volum e  
m akes a higher pressure sy s tem  result in 
lower  unit transportation charges.  Figure 
3 in the sec tion  w h ich  presented  the 
results of our ca lcu la t ions  (sect ion  IV, 
supra]  sh o w s  the effect on  the c ro sso v er  
point o f  an  increase  in capita l  co s ts  for a 
high pressure system . A similar effect on  
the crosso v er  point w ou ld  l.u rea l ized  if 
cost  overruns had the effect of  
increasing the co sts  o f  a higher pressure  
sy s tem  relatively more than those  o f  the 
1260'psig alternative.

2. Impact m i  Financing, T he  Decision 
requires that the A la sk a n  Natural CIus 
Transportation Sy s tem  he privately  
hnanced .  Therefore, the impact of a 
dec is ion  to utilize a higher pressure  
sy s tem  on the ability of  the sp o n so rs  to 
obta in  private f inancing is a major  
concern.

T he  risk o f  major cost  overruns  
crea tes  w h atever  risk there is of project  
non-com pletion ,  and presents the largest  
singltt f inancing problem for the project.  
Thus, if the lo w e r  pressure sy s tem  is 
clot i to current gas p ipeline industry  
pr.u to i's. the a na ly s is  referred to by  
Professor M ead would suggest that 
util i /m g the low er  pressure a lternative  
reduces the l ikelihood of major cost  
overruns and thereby facilitates  
financing. The effect of technolog ica l  
iidvonr.' s on the reliability of  cost  
e s t im a tes  w a s  a l luded to by the NF.l) in 
its February lit, 19711, "Statem ent of  
Position."*'

In resp o n se  to our request for more 
defin it ive  information on the 
s ign if ican ce  of the pressure qu es t ion  (or

'* i 't i t i l t u f r u  t rn l (i«4li I w i’ M tnp IrO n  iwtil 
(•ro il'ii lio n  t l t r i l f  HIP J  m e (o  M la h l. ' .h  M i lu h lv  
p r tH r t ln r rn  .tint Ifti* m .in p ow e r um l i fp n p n u 'n l 
fiM jin rrm rit ln  In  ach ie ve  p roR rc*4  f a i r *  t o m p . i l l l l o  
w ith o th e r rr**w«, llo* N o ltom il hm ’ f jjv  l lo n id  ( r r h  
ih r  p r o t r n l  r n t l  c o in p n h iio n *  (b e tw e e n  • t .in d n td *  
prp««ur# rind h ixh p re M u r f  <»hern*H!v»-*| h a te d  on  
n o rm a l pfiM m ay  no t h r  v a lid  "  N l II
St ttnm unt o l  P o i i i io u . op. u L  T t U im u i l K w iv w . pp 
M

f inancing, the project spo tsors1 principal  
f inancial advisers  prepared a letter  
exp la in in g  the effect of a dec is io n  to 
utilize  a higher pressure sy s tem  on the  
f inancing proposals  o f  the p ipeline  
project. T he  gist o f  their concern is that  
a higher pressure sy s tem  in v o lv es  
technolog ica l  risks that lenders  and  
potentia l equity  investors  s im ply  will  
not accept.

3. T h e  Car. C o n s u m e r s '  Interest. The  
interest of the gas consum er  in the lo w -  
pressure /h igh-prcssure  d ec is io n  is not  
obv iou s .  Although a higher pressure  
sy s tem  should  result in lower  
transportation charges at higher lev e ls  
of throughput, it is not assured  that such  
reductions in transportation co s t  wil l  
accrue  directly to the benefit  lo gas  
consum ers .

T he me,ir s by  w hich  de livered  price is 
set for llie gas  to be transported by 
A N G T S  d o e s  not lead to a clear-cut  
sh o w in g  o f  consum er  benefit.  For the 
initial throughput volume, an e x p e c te d
2.0 befd from the Main Fool Reservoir  o f  
the Prudhoe Hay Fi the d e l iv c u l  price  
will he  the sum of  the transportation  
charge and  a w e l lh ea d  price, plus an  
a l lo w a n c e  for gathering and  
condit ion ing  if alb w ed  by the  
C om m iss ion .  In t h u  case ,  reduced  
transportation charges should he p a s se d  
on to gas  c o n su m ers  as reductions in 
de l ivered  prices.

In the next  few  years ,  h o w cv - ’r, high- 
priced so u rces  of g a s  such as  the 
Prudhoe Hay gas could  rapidly e x h a u s t  
the implicit su bs id ie s  provided bv  
a l lo w in g  the price o f  this g a s  to he  
avera g ed  in with lo w e r  cost g a s  from 
co n v en t io n a l  s im ply  snurc.es. A s  so o n  as  
the use  o l  “rolled-in" pricing has  ra ised  
the average  price o f  all gas to 
a pproxim ate  parity w ith  the d c l iv e ic d  
p u c e  o f  a lternate  fuels, incremental g a s  
sa le s  are l ikely  to be  m ade  on ly  ut 
prices set by com petit ion  with those of  
alternative  fuels. At that point 
reductions in transportation charges  
w o u ld  likely accrue to producers. **

D epend ing  on Ihe relationsh ip  o f  the 
netback to the field pric.e from the 
market value or this g a s  on the o n e  
hand, and the m axim um  lawful ceil ing  
price set by  the Nt'.PA on the other, 
possib le  C o m m iss io n  u se  o f  rolled in 
pricing for other gas  supply  projects,  and  
c hanges  in the d c l i w i e d  prices o f  
com peting  fuels, (trices for North Slr'io  
gas sa le s  attor thu initial 2.0 befd from

** A lirifilAllon tin run h h *.») hr'inTii to  
ptmluroM wiii lit* lit#* ci'ihnR j rli »t Dii rut mol y n  
piodi'trd fltilli PiiiiDtiir H.IV IVf.ll *'Sl.ihlt\h*,il I• v 
{ I0U of ihr N.Mural (,m Polity At I of P'*A (\(.PAJ. 
'I h r  |iiii t of i oinpi’llnx furl* rti#«y only ilrlrrinmr 
lin t p ric e  »»l x.m fmm ihr f'ruilhre Hoy Hull lu the 
rxl. n l am  h a p n o c  \* e .ju u l lo  o r  J«r»l than  ihe 
( .r i lin g  p m * .

the M ain  Pool Reservoir  could lie set by  
a netback  from the de livered prices of  
com peting  fuels.  In that event ,  reduced  
transportation charges  for these  
increm ental  v o lu m es  w ou ld  benefit  the  
g a s  producers.

An effic ient natural gas transportation  
sy s tem  w h ich  encourages  the 
dev e lo p m en t  o f  additional  supply  
through higher field prices is not w ithout  
so m e  consu m er  benefit.  T he  point here  
is  that an a n a ly s is  o f  that benefit is not  
as  s im ple  as  might he  implied by  a 
co m parative  ev a lu a t io n  of trunsporation  
cost  curves.

4 Alternative Investment 

Requirements.  Cooling  the oil pipeline to 
m o v e  the b u tane  w h ic h  cannot be  
transported b y  the 1200 psig gas  p ipeline  
sy s tem  appears  to rr quire a sm aller  
capita l investm ent than increasing the  
operating pressure o f  the gas pipeline.
"I he figures provided by  the g a s  pipeline  
project sp onsors  sh o w  an increased  
investm ent requirement o f  $237 mill ion  
(in 197li dollars)  to go to the IlifJl) psig  
system . Using the od pipeline w ou ld  
require (in 1970 d o l l a i s ) : 40

(»n n’J'uyi (>♦ «*o*1ais| 
lrvi#wK< tnvfAin.oni m g,»s c f H « M l  . .... 30
COOh'iy liKlh' V% lo* Od piNlttfMf ......  ,., !W-/0

Total ................................. -   - ____ Q7-IQO

Alternative ly ,  if the induction in gas  
pipeline  pressure results in the use  of  
butane  as  field fuel a n d /o r  d lspie  dmn  
by ri'iniection, the fo l low ing  m v cs im en ts  
(in 190711 dollars) w ou ld  l ie  reqiiucd. *°

(in n* nl iV>iim«|
(>v-h<v #m1 <n\r#ntm»nt in gi»* ron.l«t«X"f*g pi,mi _ } ( j
I tuC< i(XlWh *41
ki/ocljon Kiv«\tmonl , ___   _ _,,

z\s the likely outr nine o f  d ec is ion  lo  
use the 1260-psig sy s tem  w o u ld  he a

“ All "f n.lnn.iic hu‘ my i n t . - i | . r » |
cerium invi*niini*iil fijfurr* mippln'i by Aru» An o 
iliil not provide tiny loiiimeiit mi thin t.ompuruoii at.
II np|> i'«i in my iti.ill report.

S <nio p o in ted  oil* m i m iu n rn ta  on  my d ro l l r r p o r l  
Hi n l f.inil** o i l < o n lin g  con I s w r r o  rM »m .it»tl liy  *'»c K . 
\\ P om .i. . i om p an y  i » Im* u t io u l $:»% m illio n  in 10711 

(io l ln iN  lu r i h r  < o a t  n f nu iM iuu tn  v o lu m e  o f buhtni'ft 
| . i l ,? n u  l i . i r r r f i / d a y )  in I h f  1 A l'S  lint*, umuuiim I to  Uv 
op i'n it iu g  o l 1 5 m i llio n  Im r r r ls / t l . i y  llu o tiy h pu t 
Itm m m tu n  vmuIic.r m •pu re d ) S u h io  a ls o  ikn trd lf i . i l 
n i l c ou tm x  1 r u u ld  fir* p n rity  *iff«**i !#» iin* lo w e r
in v r t i i i t r n i  in • n j r *  !#mi%( c u rn p ic t i lo i i  fm .i f i l ie t  
r r tp n r i >| fo r  IJ I4 I pHiR op t in l i o l l .  un ( .u f ltp .m  <1 lo  
1 4 )0  o l innu p o x  S o fm i tu rn  fo i lo i :

"III- it#*! iliffi'tr'ni.iil uufftlnn nt vwtm ft would Hr
f r t p i i r i  if in the r o m lt lio io o K  f*n i l i l i r n  m i l  in  v n in n i*  
l^ u d h o r  l l . i y  I  u Id f»•« if»ti« lo  lie  ro in p .ili ld i<  w ill) m 
12i4» p i l j j  p ip id o ie  »y fttrm  in **np*H.1i i l lo  .n l i l 
m i l l  111* ild y  lr'4« lit .in  the Sim * m i llio n  (in  p r o  
( fo l ia r * )  n s iim nU  i l | .y  Art o . e v o n l w firn  . i l l  l iu U u c t  
f«m oveiiul mm- 1iiinhpoiti'd m ihr 1 AIT* Iko'D hi 
p r o f e r r n r r  lo  lift 'tu lin g  l lie m  w ilt ) the *a li'«  R .i l 
O p e rn ltn x  t m l*  o f  m l u m lr r s  u t r  uU o  o v p rcU 'd  to 
lie  t lo in  i fm i r  r e la le d  lo  a t li l i in m u l g u t 
c o m p r t i f t iu i i ."  fS o h iu  c u m m c n li . O t lo h c r  27, l u r a  
P 2)
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com bination  of co o ling  the oil pipnlme.  
u se  o f  the ex  ra butane in thu field, and  
reinjection, w e  b e l ie v e d  approxim ate ly  
$100 mill ion (in 1970 dollars), including  
the $30 million required for additional  
investm ent in the p rocess ing  and  
condit ioning  facility,  is a representative  
requirement for com par ison  with  the 
S237 milll ion (in l ‘J75 dollars) additional  
investm ent requirement to increase  the 
sy s tem  operating pressure  to 1000 psig.  
N o n e  of these  figures cons ider  operating  
costs ,  so  a n y  co m p a r iso n s  are  
necessa r i ly  incom plete .

The gas  consu m er  w ou ld  s e e  the 
increased  investm ent requirement in the 
form of increased  transportation charges  
for gas de l ivered  by a higher pressure  
system , at least  for Ihe first 2.0 befd of  
throughput. A lthough the increase  in 
unit transportation charges w ou ld  hr 
tempered by the de livery  o f  higher litu 
gas.  the additional Rtu's per unit volum e  
w ou ld  not he enough' to offset  the 
higher Iranporlation charges  until 
t inoughpul v o V  nes  get higher than just 
those  from the Main f’ool Reservoir  of  
the Prudhoe Hay F ie ld .41

On the other had, the oil consum er  
w ou ld  not likely be d irectly  a ffec ted  by 
a requirement for additional investm ent  
ill oil pipeline facilities.  North S lope  oil 
prices are e f fec t ive ly  set through 
i unpetition with i ported oil, and can  

ot he  increased lo co n su m ers  in order  
to m  ove, additional transportation  
casts .  Additional  investm ent in the 
'I i .m s-A la ska  Pipeline Sy s tem  (TAPS)  
simply reduces the n etback  to the oil 
producers at the field. T he consum er  
price impact o f  using the oil p ipeline to 
carry the butane  w ou ld  only  be fell a s  
an increase  in any process ing  and  
conditioning a l lo w a n c e  w h ich  might 
have  been a l lo w e d  by the C om m iss ion  
to cuvet the $ 10 mill ion extra investm ent  
required lor the process ing  and  
conditioning plant

I lie investm ent requirement not 
lout lied on in the preceding d isc u s s io n  
is tli.it which might lie required for 
vapor reci very sy s te m s  on storage tanks  
in areas w here the higher vapor  
pressure c a u sed  by add ing  Imtane to the 
Nordi S lope  crude w o u ld  ca u se  
unacceptable  air pollution pioblenni.  
Such a n ia l l . r y  investm ent requirem ents  
highlight the im portance  of tlm gas  
pipeline sys tem  design  quest ion  lor Ihe 
North Slope  g a s  producers,  .is w e l l  as  
fin ihe gas  p ipeline piuject sponsors ,  
and the degree of interest the producers  
should ha v e  in optimizing the des ign  of

41 Kljlllh* K I* Vtlluiftl'A tiwi«|c iituilitlilf* f l i t
•hifiment rmdd h«»\«* If*# N(»l. • niiilnnl ihmi (ha 
f'rudhoi* ll.iv »•< < tiniuiotooi hi win* It i mu* llir 
' tirift i . t k m Mrr.fift would liuvr itntiit
i iffmrdy fur lYudtior II.•> NC.L* wilhuut mi-ivuftiiijf
ft) ftlrin ofiiTMtiiijf pnomum

all facil i t ies  in i Ived in producing and  
transporting P. -  Ihoe Bay hydrocarbon  
resources.

VII. R e q u i r e m e n t s  for R e s  /ultion

I b e l ie v e  that the Decision  crea tes  a 
predisposition that the 12ti0-psig sys tem  
is the o n e  authorized by the President  
and the Congress by its reference  lo “ the 
fac il i t ies  * * * inc luded  in Ihe rev ised  
Alcan filing submitted to the Federal  
P ow er  C om m iss ion  (FPC) on March a, 
1977."*" Additional  NGL's carrying  
capab i l ity  of a higher pressure sy s tem  
might he  a des irab le  feature, all other  
tilings be ing  equal.  I lo w ev er .  a technical  
report filed with the S tate  of A la sk a  by  
Ihe major interest o w n er s  in the Prudhoe  
Bay Field (Arco, DP, Exxon and Sohio)  
in support of  theii proposed reservoir  
m anagem en t  plan slates:

(his i ’prime specifications are not 
cun.-ntly known and fl uil sper.tfn .turns may 
iiiurense or ( l o w ,.up the volume o! liquids 
vvlcclt must he .'Xlmeled front Ihe k.is lo 
prevent condensitlion in liie pipeline 
It eg ir.ltess of tile lin.it gnu r.andllinnillg 
requin'ini'lilS, all liquids extra, led will tie 
used without waste, either lo displace met 
gas or lo bo transported through the ml 
•upelate.*1

I b e l iev e  thtll the language in Ihe 
Rep,at m c o m panying  the Decision 
suggest ing  that:

’ ' * Alcan should i nasaler increasing the 
up,0 ,11111); pressure and wall thickness uf its 
.10 Iix li diameter pipeline in order lo allow
l.il hi,lie ellirienl uu iear.es in throughput rate 
Im addilioii.il reserves which night lie 
cnuiuullei) to the system lioui either Alaska 
or (hinadian sources * * *."*•

w ou ld  m ake  Ihe predisposit ion  a 
relilit lalile one  on app in p n a t i  sh o w in g s  
in a final aulhnri7ation proceeding for 
l l ie se  lat i li l ies I Im d isc ie .sm n b e lo w  
highlights tin' principal factors winch  
should he ev a lu a ted  nl si ' li proceeding,  
should Hill' lie required a tlll.H 
p u l .m irier  I be l ieve  that fa vor.ihle 
f indings in all three areas w ou ld  he  
req a n ed  to support a dec is io n  lo 
lu c ie a s e  the operating pressure  of the  
A lask an  segment.

1. C o n c u n v m  r of the Cutuiilion 

('.in eminent.  T he  (uiveriunrril of  
Canada,  a cro ss  w h o s e  territory so m e  
length ol any  of the 41! Im It a lternatives  
w o u ld  have  lo p a s s ,“ has  previously

ih'i I'lmt. op 11( p 1J.
•' I  M u lii l A I.A  - 1 1 fi li  il tti p n i f t v d i f iK '  fn-fuii*

II'*' p in  Ctlc«f in  C o m m r n h  on (hr ' P n m p n  and 
Hflju'fl Id Coiî rt'sx nn Ihr AttnAn Xahirrl (,n%
Jmmporltt tion S\ ••(•'in' I ctli.'d il f j t i ' t K )  K t 'g u lo lo ry  
CtnnMiivMtm ( ) i  ltd tc r \M*7.

•* I lor mion op i // p I f lJ
'* ( i l l  t i'1 'funfv 17. i*» t i (Im  C m tn d i.r r  N it to ii iu l 

F.iU'fKV ih tiM * II Im ^ r i lu i f l i c l t ' f  (a ll m ilt )
i l l t n i i u i t iw r  fo i |||i« *«‘||iin«iii o f I Ik* ft y s  I n i l  Ihrootdi 
v\Ii4i.li l io f l i  l . i i i io d o in  HMil U S gfta V o lum e* w t il 
f lo w , lo  In.* m a lu l lc d  b e tw e e n  h i le lm r tc . h i Ihu

e x p res sed  severe  reservat ion s  about the  
lr.uo-pstg alternative  on sa fe ty  and  
reliability grounds. T he  Canadian  
project sponsors  sluire those  
reservations.  The U.S. project sponsors ,  
vs. In concerned  about safety  and  
reliability problem s (particularly those  
a sso c ia te d  with proximity to the 
A lyeskn  oil pipeline), are primarily  
concerned  that uncertainties  a sso c ia te d  
with a lfitiU-psig sy s tem  w ould  create  
signiocuntly  higher risks o f  construction  
de la y  and cost overrun than the 1200- 
psig a lternative.

T he hearing record o n  the sa!, .ly  and  
reliability a sp ec ts  of the Kifti) psig  
sy s tem  w a s  more ex ten s iv e ly  d e v e lo p ed  
in Canada than in the U.S. proceedings  
before the FPC Accordingly ,  although  
U S. technical representatives  continue  
to b e l ie v e  that the lOKO-psig sys tem  can  
he constructed  and operated sa fe ly  and  
re l ia b ly .4*Canadian  authorities still 
have  reservations about the high- 
pressure  a lternative  b a s e d  on the  
e v id e n c e  presented to them.*'

T he  U.S. project sp onsors  have  also  
ex p r e s se d  concern about additional  
h azards o f  a higher pressure system  
bei i iise of  proximity lo the TABS I he 
additional  p ilcnli.i l energy in a login r 
pressure svs l .  tn is thought tn repiusenl  
more o f  a threat to the structural 
integrity of the oil pipeline in the event  
ot a g a s  pipeline rupture. On the other  
hand, technical representatives nf  
Fxvon, one  of the principal o w n ers  of  
TABS, did not feel there wav any  
significant difference in hazard to the ml 
pipeline b e tw e en  the 12M> psig .md lout) 
psig alternatives.

A testing program involving the 
project sponsors ,  the o w n er s  o f  the oil 
pipeline and lire Cam ulian Government

Yukon f c m lo r y  t ifu l Ih o  IhIum dt m po in t n e .ir 
|,il»ii*ft Hivn m Al)'«‘rl.i A l f l u *  opcf Kting 
pi* snu rc n f  Mir :.n in ch  «yM nn w i l l  In* w h o  m  
Nf •!. ii r nfryitiK • <(|mi ity m imi |»*m th.m i o «»( i
II it i fty ft lfiii m il.iIIim I fm l l t r i  im i i l l  I Im re .n o n  
'ft I III* lliflrlriw r  lit ««|«<«| Il III|M riilurc th<* M>

Hit )| a y n il ' i n  w i l l  o p e t . t l f  III It l l ll imiii i in III 411 I 

wIuIm flu* n o r t h e r n  p n r t i n t n  n f th e  Kynient w i l l  fu n *
I • In* i lo l le d  lo  b e lo w  llo* f r /i »»k p o in t o f w . d f f
( i.‘ ‘ M  in itvu ii! (It>iw • • ' ( l lp iu rn t  |iro!*l«*iiia in 
|i rm in fr i i f t l nmU

l'**illitif11nl ftotU . m u ' cn ioo 'ip iiM llly  l lo 4 n e rd  lo f 
(i)triM ln tK  1 1 I'M’ '-III**' *»• Im low  K r% Uuu ) I t ' l l  
i li .m  iiK iim lt' ft lu lu  ( .n i in i li i l l t c  o jK  r itin^
I* m p e rn lo tv  I m i l»r n;« r i ' d ip i j »*».«•>» o f |hr|l |toml, 
n llo w im r III** o|it'f.ilir«K |OfftM .rr lo  lo t y r .o ln  . l l v  
! f f t  •! Willonii iofttnti MRiulti nn i N ( . l . \  i m i 
i tjioily I ho )<*lky pstx ftv ftlrin l*t Imwrvi’f. 
tin i>nt|)(ilililr Willi Ifu* vrt) lô l. j «i Nfttiii4 (JI154) 
•)0*m netvix-nti'il ol our |ioinl li> l.%%mt

I In n , ( m im Ju w o u ld  lo i\ r  to  n| p ro ii*  llo- u v  of ,« 
lo^ d irr |*M'M.ori* ft> ftlr in  fo r n %lmi| t l n t a n i r  Im if i  Ih r  
A lm tk n / Y u ko n  liw id i'r  i f  ftto.h u iv) i l l ' l l )  t i  to lie* uft(*d
II I A lt lftk d

• • " U S  C i n v r r t m u w i f um l H - h i lu l . l)
f v.d'Mlion ol lliilrirn! I'lpo Si/r mol lYri^uir 
Cmiiliinitliuiift fur A lo ftk u  tom I'lprltor . Op  < tt 

•' lltrir Slulrnu nl of I'oiilion'' has prrvioukly 
Itcen rd* ri'iiccil Sco pugn 4
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woid.I seem  to be  roquirrcl prior lo any  
decis ion  to increase  the npe .a t ing  
pressure o f  tin. g a s  p ipeline.  E x x o n  
reprcse .1 ivrs in particular h a v e  
suggested  that the required testing  
program .vould not l u  e x ten s iv e ,  but w e  
doubt they have  tried to c o n v in c e  the 
Canadian G overnm ent or Ihe Canadian  
projccc sponsors ,  both of w h o m  w ould  
have lo b e  sat is f ied  with the testing  
program and its results before a d ec is io n  
to utilize a higher pressure sy s tem  could  
he made.

Satisfactory Distribution of Costs 

a n d  Benefits. In the preceding sec tion .  1 
discussed  my concern  th; I consu m ers  
might not he the primary benefic iar ies  of  
a dec is ion  to utilize a higher pressure  
system  for the A la sk a  segm ent.  I lore I 
s ig g e s t  briefly w h a t  types o f  a n a ly s is  
w ould  he required to support a 
conclusion  that consu m ers  w ou ld  
benefit from higher pressure.

T h e  first consideration  is e x p e cta t io n s  
about throughput vo lum es  w inch  w ould  
suggest that low er  transportation c o s . s  
are likely with higher pressure. A 
positive  finding in this area w ould  have  
lo involve  not only  com  le s io n s  about  
ultimate throughput, hut a lso  the liming  
of throughput increases,  a s  a d ec is io n  lo 
usk consum ers  to pay more n o w  in order  
to pay less  later w o u ld  have  to p a s s  a 
present value lest.

'I he North S lope  producers either no w  
have or will have  the g eo p h y s ica l  and  
drilling information w h ich  might support  
im le a s e d  capac ity  in the delivery  
system  Much of Ihis information may  
have been supplied by them to the State  
uf A laska  and the USGS. hut under  
confidentiality  arrangem ents which  
effectively d a y  a c c e s s  to any  parlies  
not sp ec if ica l ly  gi anted perm ission by  
the producers I b e l iev e  that the burden  
uf proof that a higher capac ity  sy s tem  Is 
required is on  the producers.

A second  consideration  is the 
possibility ot a differential tendency  to 
cost overrun b e tw e e n  the 12bii prog 
system and the higher pressure  
alternatives A s  d isc u sse d  in a previous  
lection, nucli a tendency  w o u ld  d isp la ce  
upward die throng!.put vo lu m e  threshold  
where a higher pressure alternative  has  
a lower unit cost-o f-serv ice  than the 
lz(s) psig sys tem  Further studies of the  
ceil  overrun problem are currently in 
pr o g le s  . . “ ami should lie a v a i la b le  (or 
evaluation in the event that an initial 
buideu o f  ptool regarding v o lu m es  
available  for throughput had been
s a t i s f i e d

3 Resolution of F s t n u i n h n a r y  
Financing Problems.  1 b e l iev e  that

" P u r  r«*rrq>li* llir lt.iml C<i(|WSII|i)ii let* l.t-t n  
ittiiJvii.K ihia p r u l i l r m  <i|iplns! to f o a l  gutiliciilion 
jU n l i  to t I t .*  l l r jM t lm r u l  o l b iu n g y .

rocuiring Ihe c h o sen  sy s tem  to he  
privately f inanced in an integral part of 
nn elaborate  framework sot out in the 
President's Decision  to ensure that 
construction of the s e lec ted  sy s tem  is in 
the public  interest. 1 a lso  feel that it 
would  be inappropriate for the  
C om m iss ion  to make any  dec is ion  
which would  underm ine a com ponent  of 
that framework. 1 b e l ieve  that a r.hovving 
that a n y  extraordinary financing  
problems a sso c ia ted  with c hoos ing  a 
higher pressure sys tem  had beer, 
reso lved  w ou ld  he an e ssen t ia l  e len  ent 
in any  such cho ice  by the Com m ission.

VIII. Results of Conference

An earlier draft o f  this report w a s  
circulated for com m ent in late  
Septem ber 1978. to the parties w ith  
w h om  w e  had d isc u s se d  this matter  
T he  sa m e  draft w a s  sent to all parties in 
Docket No. GP70-123. et ol.. during  
N ovem ber.  19711.

T he c o m m en ts  I received  ind icated  a 
number o f  corrections to be m ade  w hich  
ha v e  been  incorporated as  appropriate  
Imi did not alter my bas ic  a s s e s sm e n t  of 
(lie (li'ficul'u s involved  in reaching a 
determ ination to increase  the operating  
pressure (mm the I. v.c| w h ich  had been  
approved  as  part ol the President's  
Decision

A n on the record roufeie iit .o  of 
interested partn -i w a s  held on  
D ecem ber  15, 1970. At that conferem  c 1 
presented  a proposit ion, w h ich  had lu en  
suggested  tit the r.ua inenls  o f  the S tate  
of A laska  on my d ia l i  report, fur 
consideration  by  the project sp onsors  
a nd  any other interested parties '1 li.it 
proposition w a s  to first m n s t i c  I and  
o perate  the pipeline at inuri psig and  
then to increase  operating pressure of  
the pipeline if  sufficient throughput  
v o lu m es  her ante ava i lab le  during Ihe 
operating life of the pipeline lo warrant  
the increase  T he S late  of A laska  
su gges ted  licit it might he

* * ' possible to achieve operating 
p ressures upproui lung l-t III p ng  liy 
relaxation of Ihe "design fai tot lor the pipe 
Northwest pnq.osiui to use fiuto .72 lo (I. Sue 
-to I I K It);1.111 t his would riot he u 
sulislaitli.il change Inn m i s r  Ihe " ru l i ixu l inn ' 
i s roily lo the e.statilished (i.uwnh.in s tandard  
A waiver request would h a t e  to I p tesea ted  
to the (lllii e ol Pipeline S.detv [Department 
id I (.import itio:i| Imi a good case would he 
Itridr th.il safety concerns would be nulislu-d 
tiy the relaxed design far.lot based  on the 
record at C anada  (November 17. 10,'(I 
Comments, p 7)

'• I h r  I I S  l l .q i .n lm iu i l n f T r u ie p o rU l ie i l  
r \ | i r e s < e d  num r r u n .c m  u i r t  p i i u - iw  i n m . l i i . a  
lu h i'ti nt i l l  d ie  w ay  n a tu ra l g a i  [ iq .e lin p  p ro tec ts  a re  
■  ̂t la le d  I lo o k  lu ie o l l l i r i r  t o n e r lu s  Im t n .H u iu l 
llu  in th i l l d ie  C nm tm tau in  w o u ld  l ik e ly  t ie  u iudde lo  
r e s o lv e  them

3 oe Departm ent nf Transportation  
(DOT) and ,ts O ffice  of Pipeline Safety  
w e re  represented at my conference.
Their rep resenta t ives  were  nut 
encouraging .about the prosp ects  for a 
w a iv e r  b e c a u se  of the proximity of the 
pipeline  to the haul road whir h serves  
the North S lope  producing area. DOT  
sa fe ty  requirements are more stringent  
for gas  p ipelines  which operate  near  
h i g h w a y s : 50 thus, sufficient relaxation  
of tlu; s tandard  to accom.nndr.te an 
im i .• use in operating pressure would  
likely require a d ou b le  w a iver  The DOT  
rep resenta t ives  adv ised use  o f  thicker* 
w all  pipe if higher operating pressures  
w e re  to he attem pted.

1 c losed  the con feren ce  by requesting  
that lire project sp onsors  present iheir 
v ie w s  oil tin; operating pressure  
quest ion  in detail  to the State o f  Alaska  
and the DOT, both o f  w hom  appeared  to 
favor a higher ca p a c ity  sy s tem  " T h e  
sp o n so rs  w ere  then to report in the 
C om m iss ion  on their v ie w s  reg a .ling  
llic possib il ity  o f  increasing the system  
capac ity ,  and on the results of tlu-ir 
dim 11' .sinus o f  tins matter with other  
interested parties. T he sponsors' filing of  
Match 2. 1979. requesting a C om m ission  
order finaliz ing the se 'e i  lion ol 12t>(l pvig 
a s  the operating p .e ssu re  lor the Alaska  
segm ent,  is in compliant e with my  
inquest.  A co py  o f  that filing is a ttached  
to this leport.

IX. C o m  lesions tint I Recoiuineiiihitimts

Relevant Consiilerntions As  
d isc u s se d  iii sec tion  IV above ,  the 
prim a v m ethod of .u,.d\ six to determine  
the a p p io p i ia le  throughput cap.n ity for 
a gas p ipeline Is the com parison o f  plots  
ol  unit li. iiispnrt.it inn cost  vs. 
throughput volum e for alternative  
sy s tem  configurations.  3 he props t 
Kpunsnis have  attached  such plots for 
the prim ipal a lternative  sy s tem s  as  
Exhib its  Z 4 and '/. 5 in tlnur filing. 
Similar co inpati i l ions are a lso  included  
in sec tion  IV of this report.

In my judgement, there are two  
factors to these  com par isons  which  
should lie considered:

T he least  cost  sy s tem  at expected  
l ev e ls  of throughput, and

E xpectat ions  about the* throughput  
lev e ls  for which fuel penalt ies  start lo

l "YVli» *l»rr tin* h a u l i t  { iM f t f i ly  t t .m i f ic i !  .>•
4 ' h t j ju v .ty  . itih) (him im p in t 'i flu* mntr %tt 
■u(ri) ftltntit.iitl tin itir £.1* pipi liite. ia a n.viiti-r 
win* t» I !>• Ih'vi* ti till' til IftftiiO

*' Af' ti In ifn'tr i mmnrnli on
my tlmfl tf'fnwt uint in fJhnr irm.tlk* nl my 
rciifrrrm r favored im ft'amu# ihr 
piriftiur Imi u itm mi( ihr tluimrter of llir tfat 
|H|i<»litiH IMnftit /  %. Mittixhftl to ihr project
•iMiiifttnft* M.ir< ti 2. lini film*. indn.ntra Ihnt ihr 
npr'ruling rlfn trw y dinfiM lrn*tn * nf (tut Juui pfjo, 
4.f nu h *> *irm * hn h Af» il favur* arc c**rnligfjy 
Ihu t a u i r  a s  Ih o io  for u 1*00 pat#, 4 0  inch  t y iU m .
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signif icantly  in crea se  the unit 
transportation cost.

For e x p e c te d  lev e ls  uf throughput up 
to 3.3 befd, the 1,200 ps ig  sy s tem  is 
ind ica ted  by tire project sponsors'  
ana ly s is .  A lthough our a n a ly s is  puts the 
c ro sso v er  point from the l,2tifl psig  
s y s tem  to the 1,410-psig sy s tem  sl ightly  
lo w er  than the project s p o n s o r s ' , o u r  
a n a ly s i s  a lso  supports  the 1.2t;o-psig 
sy s te m  if the e x p e c te d  lev e ls  arc in the 
2,tt- tn 2.9-bcfd range.

Perhaps m ore important, in my  
judgement,  is un a s s e s sm e n t  of Ihe 
l ikelihood that throughput lev e ls  will  
e x c e e d  the range o f  e ffic ient operation  
for the reco m m en d e d  sy s tem .  For the 
three sy s te m s  w h ich  appear  lo be  
feas ib le  for the A la sk a  s e g m en t— 1,200, 
1.440 and  t.Piui ps ig  s y s t e m s — there is u 
co n s id era b le  range o f  throughput  
vo lum es  for w h ich  there is probably  
sufficient uncertainty  the capital cost  
e s t im a te s  upon w r:h the cost  o f  serv ice  
ca lcu la t ions  are b a sed  to prevent a 
defin it ive  c o n c lu s io n  that o n e  will have  
a lower unit cost  o f  serv ice  Ilian 
a no; her. For ex a m p le ,  if I arbiliarily  
pick a d ifference  o f  10 p iu cu i!  b e lw e e n  
the cor.l o f  serv ice  o f  the lo w e s t  and  
highest cost  sy s te m s  fur a g iven  
throughput level a s  a d ifference  w h ich  is 
significant,  then the unit cost  of s e r v ic e  
for nil three s y s te m s  w ou ld  lie  
esse n t ia l ly  the ■ .irne from a throughput  
of  about IM. I it .f> I to a lm ost 4 0 la Id, 
uncording lo A la sk a n  Nnil lm er .t 's
1. ihibil  '/. 4 A b o v e  4.11 held ami b e lo w  
2 li la fd, the three curv es  d iverge  iimro 
rapidly.

( )cr 4'iirn) i l lat ions in set.l ion IV 
i llustrate better tin* d iv erg en ce  of the " | -  
( invi s" it higher throughput vo lum es  
liri o ise  w e  h a v e  plotted thrill lor a 
larger range nl throughput. Oil  the next  
page. I h a v e  used the data  from inv 
I'iguie 1 to plot the (lif leti iu e b e tw e en  
the lo w est  and  highest cost  sy s te m s  as a 
percent nf the lo w e s t  cost  sy s tem  for 
various lev e ls  ol throughput. N ot ice  that 
b e c a u se  uf i l i t fe ie n e es  in nur respect ive  
r.apital cnsl l ignies ,  our 10 pen  i nl 
ditlereni.e  poinl is c lo ser  to ,'t.ft In Id lli.ui 
A la sk a n  Noi thivest'n 4 I) la fd I lu w iv c r ,  
tile plot illustrates that, although Ihe 
d d le ieu i .e s  are run.ill o ver  a range of  
throughput, they increase  rapidly as the

•'U-if m'm U# put tin* • r»iM>uvi»r i»"uil <ft •»'* lu 2U
I m fi |. lit p r l |t |u i<  " I I  < r f t . i l l l  • Ift tm ilp lh lt l*  •»
i •i|iit«i! i (i u  nilii'i iliiiii lor iaiiii|iri'*hiiiii llir 
ft*''! i f I f of ll.f • *itl«>rc.iu «• I'Hticrii inti no il) i» 
Mill Not 11 . •  il it u in llo' mil.ill il rtinl ol
i i*n»pf»*»*»i»ii K ii'i c lu llin g  fu r . i l iu r t  I tvo iiM  m u tto n  
A«t.iirin( m m xu iiii) tint 11,»< p r r t .u tu i i  <«» 11 •«* • ».n I 
i f o u o m r  pom *•  front on *  ly i l n i n  lo  • i i iu i li r r . I Im 
cJillrf#»»\i mi l i r tw i ’M i N o i l l iw i ' i l  l  • o p i l . i l  • • \ l 
r«tnr>.tli s um l u i j r t  lo r  t|.i* t.WMl p n #  fty«f«*ni n  Mm I 
m i llio n  o r  It'ftft t lm n  1 p i - rm i t  n f  l lm  Im m  t ..'mi 
r iO m n l r  v\ii» 'tfu» I h r  *% |u*( tm l i o« l o v m i i io  f«*r tlm 
1.2U0 p n #  cuao la utiOut 3 0  p t t fU M l o f  t lu i l iratlmutu-

upper end ul the ro .ge of efficient  
operation for the 1,200-psig sy s tem  is 
approached  

In section  VII o f  this report, I 
d isc u s se d  the difficult problem s which  
w o u ld  have to be  reso lved  to reach a 
determ ination to increase  the operating  
pressure o f  Ihe A la sk a n  segm ent.  I 
b e l iev e  tli.it the C om m iss ion  need  not 
address  these  problem s un less  there is a 
significant change in ex pe c ta t io n s  ubout  
gas vo lum es a va i lab le  from the  
producing areas to be  served by  Ihe 
A N C T S. In v iew  of the difficulties  
d iscu ssed  in my repott  and in v i e w  of  
the relatively sm all d ifferences  in unit 
co s ts  o f  serv ice  over  the range of at 
least 2.0 to 3 1> befd, I w ould  recom m end  
that y o u  reaffirm the 1.260-psig sy s tem  
for Ihe A laskan  segm ent u n less  you are  
provided with n e w  inform ation which  
d em olish , itu s  (hat there is a s ignificant  
piohabili ly  o f  vo lum es  in evi >-ss of 4.0 
Is fd m Ihe area lo be served  by the 
ANCTS.
LULLING C O O t  6C.O-01 U
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Status o f  Information.  The information  

a v a i la b le  at the t ime o f  the Decision, the 
results  o f  the e x te n s iv e  a n a ly s is  by the 
FPC and the July 1 ,1977 ,  Report to the 
Preside; t o f  the Working Croup on 
Supply. Demand and Encryy Policy 
Imparts o f A laska Gas, are c ited  in the 
project sponsor's  filing- T hey  cite  the 
relevant co n c lu s io n  the the Decision a s  
the following:

Peak-day capacity util'/.ing nine 
compressor stations will tin 2 fi licfd. with an 
average daily volume of 2 4 brfd tty 
installation of intermediate compressor 
stations. Ihe system r.nuld he increased I > 3.4 
befd peak capacity. with an average day 
capacity of 3.2 befd. The system capacity 
could hr further increased by edd'don lo Ibt 
C o m p r e s s o r  horsepower at each station. 
(Decision, p. 17.)

I n lso  note in Ihe report accom p anying  
the Decision the fo l low ing  passage:

Tim routing of the Alcan system provides 
future access to reserves which might lie 
discovered in the lieimfurt Sea or elsewhere 
on the North Slope. Alcan similarly could 
t;.ui:.jM'it gas from other areas of Alaska or 
even from Ihe (iulf of Alaska by means or 
even from the Clllf of  Alaska by means of 
sue tew I:.: longer supply leleraU, Fur liter, the 
agreement wt.li Canada provides fur tlio use 
try Canada of ihe Air,an main line at a 
throughout up to 12  licfd. 'I hi'M’fore. redesign 
of thu system lo enable inexpensive 
expansibility up to a !i lo 4 n lu Id south of 
wiotrhoiso, Yukon Territory, ts essential. 
(Decision, p. 1 tit,.)
I infer from this p a s sa g e  that the 
throughout vo lum e antic ip ated  at that 
t ime from sou rces  in A laska  which  
might lie con n ec ted  lo the A NT ITS w as  
in the range o f  2.7 to 2.0 held (3.II to 4.0 
befd les s  1 2  befd).

Interestingly, the p i ln n p a l  concern  
about ' roughput vo lum e at llto lime r 
C ongress ional  considerat ion  o f  the  
Decision  w a s  that Prudhoe Hay Field  
production might not c o m e  up to 
expecta t io ns ,  a n d  thus the sys tem  
se lec ted  by the President might be  ton 
large for the a v a i la b le  vo lum es "  Som e  
perspec tive  cm the possibility that 
a v a i la b le  v o lu m es  will lie either higher  
or lo w e r  than expec  ted  w a s  provided to 
us in tiie course  o f  this inquiry by the 
State  o f  A lask a  A s  both a royalty  
o w n e r  and the con serv a tio n  an llun ily  
fur the primary p rosp ect ive  areas on the 
North Slope, the State's  information on  
th e se  ureas must be  presum ed to be as  
Complete as anyone's .  I h a v e  reproduced  
on the next  two pages  a seines of tables

o f  ex' otnd reserves  and deliverability ,  
along  with a map of the area co v er ed  by  
the est im ates .  A s  y o u  can  sen  from the  
tables,  tin: e st im ated  probability  that 
a v a i la b le  throughput vo lum es  will  b e  4.2 
befd is about the sa m e  as  the probability  
that throughput will  be o n ly  2.0 befd .  I 
don't s e c  a n y  b a s is  in this inform ation  
for changing  from the 12t»0 psig sys tem .

T h e  COi Standard. A m atter  w h ich  I 
feel ought to be considered  further is the 
CO , standard for g a s  de livered to the  
pipe'ine. I m entioned  a b o v e  (p. 22) that 
the P arsons study reco m m en ds  further  
study  o f  p o ss ib le  a lternative  
sp ec if ica t io n s  for C O ,  content nnd gas  
pipeline pressure, increasing  the sy s tem  
operating pressure is  difficult for alt the 
r ea so n s  d isc u sse d  above ,  bid I b e l ie v e  
changing the CO, sp ec if ica t ion  is 
sepa ra b le  and should  considered .  T he  
potential benefits  to be  der ived  from 
transporting more C O , inc lude  red uced  
condit ion ing  costs ,  increased  capac ity  
for transporting NGl.'s, am i p o s s ib ly  
increased  availab il i ty  of N'Gl.'s 
(particularly p iopano) due to red uced  
fuel requirem ents o f  a le s s  in ten s iv e  
process ing  nnd condit ioning  plant 
operation. T he  State  o f  A la sk a  and  
A rco  >4 ra ised  the C O , is su e  in 
c o m m en ts  on the project sponsor's  
M arch 2 .1 9 7 0  filing regarding s y s tem  
operating pressure. So li io  11 h a s  ra ised  
the subject o f  standards for "pipeline  
quality gas" in the C om m iss ion 's  
om nibus rulemaking proceed ing  on t.u iff  
ami rale o f  return i s su e s  in D ocket  No.  
KM7IM2.
O IU IN u  COUC M S O - O I U

“  of the N».«tr of Al »skn on thi*
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North Slope 
Original Gas In Place 
Trillio., Cubic Feet

Confidence Level 

95 50 5

Prudhoe Bay 

All Other 0.5

40.4

13.4 30.5

Recoverable Reserves * 
Trillion Cubic Feet

Confidence Level 

95 50

Prudhoe Bay 

All Other 0.3

21.0

8.0 18.3

Deliverability 
Billion Cubic Feet Per Day

Mid 1984
Prudhoe Bay 
All Other

Confidence Level 

95 50 5

1.5
0

2.0
0.3

2.5
0.5

Mid 1988 and Beyond
Pruuhoe Bay 1.5 2.0 2.5
All Other 0.5 0.8 1.7

31307

* takes into account recovery factor* gas conditioning and fuel useage.
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T he  North S lo p e  producers and the 
State  o f  A lask a  h a v e  an additional  
interest in this matter b e c a u s e  o f  the 
impact of  b utane  b lend ing  on the vapor  
pressure of North S lope  crude. E xxon  
had furnished the plot oT vapor  
pressures v e r s t s  temperature for North  
Slope  crude containing various am ounts  
of  NGI.'s w h ich  appears  on the fo l low ing  
page. 1 hn\ 2 super-im posed  on that plot  
the approxim ate  temperature range at 
w h ich  w a x  formation starts  to be  
problem with Ihe North S lo p e  crude, and  
the vapor  pressure standard for air 
pollution control in Southern California.

W a x  formation limits the u se  of  
cooling  us a technique  for vapor  
pressure control.  If cooling cannot be  
used, then vapor  recovery sy s te m s  must  
ic instal led  on storage  facilit ies to 

control e m iss io n s .  A ddit ion  o f  any  
butane at all to the crude stream  m o v e s  
the vapor  pressure at a g iven  
temperature from curve 2 tow ard  curves  
3 and <1. b e c a u se  of Ihe lem pcrulutc  limit  
im posed  by w a x  formation, addition  of  
any butane  at all Increases the  
l ikel ihood that vapor  recovery  sy s tem s  
will  be  required, particularly if the vapor  
pressure standards is m ade tnoro 
stringent. Thus, the North S lope  
producers ha v e  nn interest in the C ( h  
standard not o n ly  b e c a u se  of its impact  
on the cost o f  the conditioning facil ity,  
bn' a lso  be c a u se  o f  its impact on the 
capac ity  of Ihe sa le s  gas stream  to 
transport NGI.’s  particularly butane.

lucre,isim; the C O , content  o f  the gas  
stream nta., be cost -ef fect ive  for the  
consum er also. W ithout pre judging how  
additional NGI.'s might be charged for 
transportation through the ANG'IS. i e,, 
whether transportation charges w ou ld  
lie 011 a cents  per itimltlu ba s is  or oil 
Rome other basis ,  transportation o f  more  
o f  the Prudhoe Day hydrocarbon reservo  
through the A N G T S  offers the prospect  
o f  increased  util ization of the fuctility,  
and, h en ce ,  lower,  overall  co s ts  to 
Consumers.

Increasing the G O, content  o l  the 
sa le s  g a s  stream w ou ld  h a v e  the effect  
of  shifting to c o n su m ers  certain c o s t s  or 
process ing  the condit ioning  the Prudhoe  
Hay gas, .01 ou tcom e  w hich  llir 
C om m iss ion  has  e x p r es sed  its intention  
to prohibit with its proposed policy  
regarding the recovery  nf certain  
"produclion-rcluted" co s ts  as d e f ined  111

Ihe atural G as  Policy  A c t .511 H ow ev er ,  
it is p o ss ib le  that so m e  cost-sh ift ing  
through relaxation  o f  the C O ,  standard  
w o u ld  he  the optim al so lution  for the 
overa ll  condit ion ing  and  g a s  
transm iss ion  sy s tem .

increasing  the C O , content  o f  the 
sa le s  g a s  stream  w ou ld  pre-empt so m e  
of  the A N G T S  throughput capac ity ,  but 
additional pro cess in g  und condit ion ing  
facilit ies cou ld  be insta lled  lo rem ove  
the extra C O , if the add itional  capac ity  
w ere  required. T his  could  be  do n e  
without a n y  lo ss  o f  NGL's carrying  
capabil ity  if  increm enta l  v o lu m e s  o f  
natural gas  h a v e  a lo w er  NGL’s content  
than the Prudhoe Day gas.

T h e  State  o f  A la sk a  and Arco. in their 
a b o v e  referenced co m m e n ts  011 A la sk a n  
N orthw est 's  March 2 filing, h a v e  
requested  n C o m m iss ion  s tatem ent  
regarding the appropriate proceed! ig for 
resolution o f  the C O , content  issue, I 
b e l ie v e  this i s su e  is sep a r a b le  from the 
throughput capac ity  issue ,  b e c a u se  any  
capac ity  com m itted  lo CO,
l.arisportntion w h en  o perat ion s  begin  
can be retrieved by insta l la t ion  o f  
add itional  condit ion ing  fac il i t ies  if 
sufficient quantit ies  of  n.itui.i l g a s  
beco m e  a v a i la b le  to require that 
c. pacity. Thus, 1 b e l ie v e  that the  
m ixiimiiii a l lo w a b le  operating  pressure  
qu es t ion  should  be reso lved  
independent o f  the C ( ), quest ion ,  the 
latter being bolter  a d d re ssed  iu K M 70-  
12, w herein  Ihe C om m iss ion  is 
considering  the project c o m p a n y  tariffs,  
or perhaps a s  1111 ancillary  i s su e  in 
K.Sl/!t-1*1, regarding the respons ib ility  
for production-re lated  costs .  II is the 
former proceed ing  111 w inch the i ssu e  uf 
appropriate sta n d a rd s  for "pipeline  
quality  g a s ” s e e m s  to m e tn be  most  
directly before the C om m iss ion .
|)M Ibn 7i» irvo:« l iM v mi :u n %\ mn|
D IU IN O  COOC

I D o c k e t  N o s .  G - 4 3 0 0 ,  c t  at.)

C it i?s  S e r v ic e  Co., e t  r.h; N o t i c e  ot  
A p p l ica t io n s  tor C er t i f ica te s .  
A b a n d o n m e n t  o f  S e r v ic e  a n d  P e t i t io n s  
T o A m e n d  C e r t i f i c a te s  ‘

May 2 2 .1W79.

’la k e  note  . that ea ch  o f  the

• •S f i*  Ibv C om m iM h in  « N o f i o  o f 
KuloiAukiiiji in KMiflhlv h'ltfnary 2, lltfw

•Tint iiiillcf dupi n*»| piuuiii* fur 
for )«««*rinu of the tHVrvnl nuUrra {.uVt tnJ Jit'/.ni

A p p l ica n ts  l is ted  herein h a s  filed a 
app licat ion  or petit ion pursuant to 
Section  7 o f  the Natural G a s  Act '■ 
authorization  to se ll  natural gas in 
interstate  com m erce  or to abandon  
serv ice  as  d escr ib ed  herein, all as ; 
fully d escr ib ed  in the respective  
a p p lica t io n s  nnd a m en d m en ts  whi  
on file with  the C o m m iss io n  and o; 
public  inspection .

A n y  person desir ing to be  heard  
m a k e  any protest with reference 'o  
a p p lica t io n s  should  on or before |u; 
1979. file w ith  the Federal Energy  
Regulatory Com m iss ion .  Washing!'  
Ll.C 20426, petit ions to intervene or 
protests  in a ccordan ce  w ith  the 
requirem ents of the C om m iss ion 's  I 
o f  Practice  and Procedure fir, CFK 
1.10). All protests  filed w ith  the 
C o m m iss io n  will  be  considered  by 
determ ining Ihe appropriate  action  
taken but w il l  not serve  to make th 
protest,ants parties to the proceedir  
Persons w ish in g  lo b e c o m e  parties  
proceed ing  or lo participate  as fl p 
any  hearing therein must file pelitu  
intervene  m accordan ce  witli  the 
C o m m iss io n 's  Rules.

1 like further n o t ice  that, pursuaii  
the authority conta ined  in and  sulq  
the jm reliction  conferred upon the 
Federal Energy Regulatory Com m r  
by Se c t io n s  7 and 15 of the Natural  
Act and  the C om m iss ion 's  Rules of 
Practice and Procedure a hearing  
In'ld without further notice  before t 
Goa m ission nn ; Il app le  a t ions  in . 
no petit ion to in to .vet .e  is  filed will  
the tune required h i . * in if the 
C o m m iss io n  on its o w n  r ev iew  of il 
matter b e l ie v e s  that a granl of the 
c e r l lb ca te s  or the aathai ization for 
proposed  aba n do n m en t  is required  
the public c o n v e n ie n c e  arid net ess .  
W here  a petition for le a v e  to inleiv 
is t im ely  filed, or where  the Com m r  
on its o w n  motion b e l iev es  that a fi 
be.inn;:  is required, further notice  ol 
such  hearing will be  duly given.

U n der  Ihe pint rilure herein prov 
(or, u n less  other v  iso in k  isrd .  it w il 
un necessa ry  for A p p l ica n is  lo nppe. 
to he represented at thu hearing.  
Ken,mil) la I’lumh,
.Si l tctury.

O x  let Nil l/il ilrflo M«mI 4* I IV* » t»M l.H lUift 1*1 Ik* (*M I. (Ml fi *

G-4XA C. Aj* J. 19/9 - ... G/kRf G o . f*Q Dot 300. Iu 'w i, U i»  Pa»rf'*r»rf»* I m e n  lt»«« t^). Torb* ”C* No
/ 4 1 0 /  I tfrrrtl, M- hIikM. .nu-ty Mjr ,
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uml qojrtor ul *«x; JWN.ft. Garvin Gbanli
(H.4
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION

B e fo r e  C o m m is s io n e r s :  C h a r l e s  B . C u r t i s ,  C h a i rm a n ;
Don S . S m i t h ,  G e o r g i a n a  S h e l d o n ,
M a t th ew  H o ld e n ,  J r . ,  a nd  G e ro g e  R . H a l l .

A l a s k a n  N o r t h w e s t  N a t u r a l  Gas )
T r a n s p o r t a t i o n  Company  ) D o c k e t  N o . CP78-123 e t  a l .
P i p e l i n e  D e s ig n  and  C a p a c i t y  )

NOTICE OF DELEGATE REPORT AND 
ORDER IN V IT IN G  COMMENTS

'T s s u e d  May 1 7 ,  1979 )

The C o m m is s io n  i s  i s s u i n g  f o r  comment a r e p o r t  
s u b m i t t e d  t o  i t  b y  i t s  A l a s k a n  D e l e g a t e .  The r e p o r t  d i s ­
c u s s e s  t h e  p i p e l i n e  s i z e  a n d  o p e r a t i n g  p r e s s u r e  f o r  t h a t  
s e gm e n t  o f  t h e  A l a s k a  N a t u r a l  Gas T r a n s p o r t a t i o n  S ys tem  
(ANGTS) w h ic h  i s  t o  be  c o n s t r u c t e d  i n  A l a s k a  b y  t h e  A la s k a n  
N o r t h w e s t  N a t u r a l  Gas T r a n s p o r t a t i o n  Com pany . I n  a d d i t i o n  
t o  o t h e r  a p p l i c a b l e  l a w ,  t h i s  o r d e r  i s  i s s u e d  p u r s u a n t  to  
t h e  m an d a te  o f  S e c t io n  9 o f  t h e  A l a s k a  N a t u r a l  Gas T r a n s p o r ­
t a t i o n  A c t ,  15 U .S .C .  5 7 1 9 ( g ) ,  a n d  t h e  P r e s i d e n t ' s  D e c i s i o n  
and  R e p o r t  t o  C o n g re s s  on  t h e  A l a s k a  N a t u r a l  Gas T r a n s p o r t a ­
t i o n  S ys tem  ( D e c i s i o n ) , w h ic h  m an d a te s  e x p e d i t i o u s  r e s o l u t i o n  
of* t h e  m a t t e r s  d i s c u s s e d  i n  t h e  D e l e g a t e ' s  r e p o r t .

A . B a c k g ro u n d

On M a rc h  2 ,  1979 t h e  A la s k a n  N o r t h w e s t  N a t u r a l  Gas 
T r a n s p o r t a t i o n  Company ( A la s k a n  N o r t h w e s t )  f i l e d  w i t h  t h e  
C o m m is s io n  an  a p p l i c a t i o n  f o r  an  o r d e r  t o  a p p r o v e  d e s i g n  
s p e c i f i c a t i o n s  and  i n i t i a l  s y s te m  c a p a c i t y  f o r  t h a t  p o r t i o n  
o f  t h e  ANGTS w h ic h  i s  t o  be b u i l t  b y  t h e  a p p l i c a n t .  1/

1/ The p o r t i o n  i n v o l v e d  i s  t h a t  se gm en t  o f  t h e  ANGTS
d e s c r i b e d  i n  t h e  P r e s i d e n t ' s  D e c i s i o n  as  l y i n g  w i t h i n  
t h e  S t a t e  o f  A l a s k a .  D e c i s i o n  a t  6 - 7 .

DC-B-40



D o c k e t  No. CP 7 8 - 1 2 3 - 2 -

P u r s u a n t  to  C o m m is s io n  r e g u l a t i o n s ,  n o t i c e  o f  t h e  a p p l i c a ­
t i o n  was i s s u e d  on  M a rc h  1C , 1 9 7 9 .  A la s k a n  N o r t h w e s t  
r e q u e s t s  p ro m p t  a c t i o n  on  i t s  a p p l i c a t i o n  so  t h a t  i t  may 
p r o c e e d  w i t h  s t e p s  n e c e s s a r y  t o  f i n a n c i n g  a n d  c o n s t r u c t i n g  
t h e  p o r t i o n  o f  t h e  .ANGTS f o r  w h ic h  i t  i s  r e s p o n s i b l e .

The A l a s k a n  D e le g a t e  h a s  s u b m i t t e d  t o  t h e  C o m m is s io n  
a r e p o r t  c o n c e r n i n g  t h e  d i a m e t e r  a nd  max imum a l l o w a b l e  o p e r a t i n g  
p r e s s u r e  o f  t h e  p i p e l i n e  w h ic h  i s  t h e  s u b j e c t  o f  A l a s k a n  N o r t h ­
w e s t ' s  a p p l i c a t i o n .  W i t h  r e s p e c t  t o  t h e  d e s i g n  o f  t h e  g a s  
p i p e l i n e ,  t h e  D e l e g a t e ' s  r e p o r t  s t a t e s  t h a t  a 4 8 - in c h  d i a m e t e r  
was d e t e r m in e d  u n d e r  t h e  te rm s  o f  t h e  D e c i s i o n . The D e l e g a t e ' s  
r e p o r t  s t a t e s  t h a t  w i t h  r e s p e c t  t o  t h e  s sue  o f  w h a t  t h e  
max imum  a l l o w a b l e  o p e r a t i n g  p r e s s u r e  o f  t h e  p i p e l i n e  s h o u l d  
be t h e r e  i s  a t h r e s h o l d  q u e s t i o n :  g i v e n  t h e  e x t r n s i v e  r e c o r d
a l r e a d y  c o m p i l e d  i n  t h i s  p r o c e e d i n g ,  2/ w h e t h e r  s i g n i f i c a n t  
new e v id e n c e  i s  a v a i l a b l e  on  l i k e l y  t h r o u g h p u t  " o lu m e s  f r o m  
t h e  N o r t h  S lo p e  w h ic h  w o u ld  be s e r v e d  by  t h i s  s y s te m  s i n c e  
t h e  t im e  o f  t h e  D e c i s i o n  t h a t  w o u ld  s u g g e s t  t h a t  an  o p e r a t i n g  
p r e s s u r e  o f  g r e a t e r  t h a n  1260 p s i g  s h o u l d  be a u t h o r i z e d .  The 
D e le g a t e  s t a t e s  t h a t  he  b e l i e v e s  t h e r e  i s  no new i n f o r m a t i o n  
and  t h a t  t h e  C o m m is s io n  s h o u l d  a u t h o r i z e  a max imum a l l o w a b l e  
o p e r a t i n g  p r e s s u r e  o f  1260  p s i g  f o r  t h e  p i p e l i n e .

The c o m m is s io n  i s  i s s u i n g  t h e  D e l e g a t e ' s  R e p o r t  f o r  
comment b y  a l l  p a r t i e s  o f  r e c o r d  i n  t h i s  p r o c e e d i n g .  3/

/

2/ T h a t  r e c o r d  i n c l u d e s  t h e  I n i t i a l  D e c i s i o n  o f  t h e
C o m m is s io n ,  I n  r e  E l  P aso  A l a s k a n  C o . , e t  a l . ,
D o c k e t  N o s . C P 75-96 , e t  a l .  (F e b .  1 , 1 9 7 7 ) ;  FPC,
R e c o m m end a t io n  t o  t h e  P r e s i d e n t  (May 1 , 1 9 7 7 ) ;  
a n d  t h e  D e c i s i o n .

V  A co py  o f  t h e  D e l e g a t e ' s  r e p o r t  i s  a t t a c h e d  t o
t h i s  o r d e r .  The v ie w s  e x p r e s s e d  t h a r e i n  do  n o t  
n e c e s s a r i l y  r e f l e c t  t h e  v ie w s  o f  t h e  C o m m is s io n .
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Comments s h o u l d  be  f i l e d  b y  J u l y  2 ,  1 9 7 9 .  The  p a r t i e s  may 
a l s o  f i l e  comments o n  A l a s k a n  N o r t h w e s t ' s  a p p l i c a t i o n  o f  
M a rch  2 ,  1 9 7 9 .  Any p a r t y  o f  r e c o r d  p e r c e i v i n g  t h e  need  
f o r  a h e a r i n g  t o  d e t e r m in e  e i t h e r  t h e  d i a m e t e r  o r  t h e  
max imum a l l o w a b l e  o p e r a t i n g  p r e s s u r e  o f  t h e  g a s  p i p e l i n e  
w h ic h  i s  t h e  s u b j e c t  o f  A l a s k a n  N o r t h w e s t ' s  a p p l i c a t i o n  
s h o u l d  f i l e  a r e q u e s t  t o  t h a t  e n d ,  b y  J u l y  2 ,  1 9 7 9 ,  s p e c i ­
f y i n g  t h e  i s s u e s  t o  be  p r e s e n t e d  f o r  d e t e r m i n a t i o n  a n d  a 
b r i e f  summary o f  t h e  e v id e n c e  w h ic h  t h e  r e q u e s t i n g  .- a r t y  
w o u ld  p r e s e n t .  The r e q u e s t  s h o u l d  i n c l u d e  a sterc-ment 3 f  
a l l  i s s u e s  o f  m a t e r i a l  f a c t  a l l e g e d l y  i n  dispu*-'.*, a n d  p r o v i d e  
a r e a s o n a b le  j u s t i f i c a t i o n  as  t o  why t h e s e  i s s u e s  c a n n o t  t > c  

f a i r l y  a n d  a d e q u a t e l y  r e s o l v e d  on  t h e  b a s i s  o f  t h e  r e c o r d  
c o m p i l e d  b e f o r e  J u d g e  L i t t ,  t h e  P r e s i d e n t ' s  D e c i s i o n , and  
th e  D e l e g a t e ' s  R e p o r t .

F i n a l l y ,  t h e  C o m m is s io n  n o t e s  t h a t  t h e  s o l e  i s s u e s  
t h a t  i t  i n t e n d s  l o  r e s o l v e  t h r o u g h  t h e  p r o c e d u r e s  s e t  f o r t h  
b e lo w  a r e :  (a )  t h e  p i p e  d i a m e t e r ,  a n d  (b )  t h e  o p e r a t i n g
p r e s s u r e ,  o f  t h e  A l a s k a  p i p e l i n e  s e gm en t  d i s c u s s e d  h e r e i n .
I n  p a r t i c u l a r ,  t h e  C o m m is s io n  d o e s  n o t  i n t e n d  t o  d e c i d e ,  on 
t h e  b a s i s  o f  comments f i l e d  i n  r e s p o n s e  t o  t h i s  o r d e r ,  t h e  
i * s u e  o f  t h e  a p p r o p r i a t e  CO2 s t a n d a r d  f o r  t h e  g a s  t r a n s p o r t e d  
t h r o u g h  t h e  ANGTS.

The C o m m is s io n  o r d e r s -

(1 ) The  A la s k a n  D e le g a t e  w i l l  s e r v e  c o p ie s  o f  t h i s  O r d e r ,  
and  o f  h i s  r e p o r t ,  on  a l l  p a r t i e s  t o  D o c k e t  N o s .  C P 78-123 ,
e t  . i l .

(2 )  P a r t i e s  o f  r e c o r d  i n  D o c k e t  N o s . C P 78-123 , e t  a l .  
may s u b m i t  comments on  t h e  A l a s k a n  D e l e g a t e ' s  r e p o r t ,  and  
on  t h e  M arch  2 , 1979 a p p l i c a t i o n  f i l e d  by  A l a s k a n  N o r t h w e s t  
N a t u r a l  Gas T r a n s p o r t a t i o n  C om pany . Such comments may be  
f i l e d  on  o r  b e f o r e  J u l y  2 ,  1 9 7 9 ,  a n d  s h o u l d  be  s e r v e d  on  a l l  
p a r t i e s  o f  r e c o r d  i n  D o c k e t  N o s .  C P 78-123 , e t  a l . The comments 
may a d d r e s s  a n y  i s s u e  o f  f a c t ,  l a w  o r  p o l i c y  p e r t i n e n t  t o  t h e  
m a t t e r s  r a i s e d  i n  t h e  r e p o r t  a n d  t h e  a p p l i c a t i o n .



X

P ^ o j e c t  O f f i c e  (AGPO) u n d e r t o o k  t h i s  i n q u i r y  i n  an  e f f o r t  t o  
f a c i l i t a t e  a f i n a l  FERC d e c i s i o n  on th e  m a x im u n  a l l o w a b l e  
o p e r a t i n g  p r e s s u r e .

Our p r o c e s s  f o r  s t u d y i n g  t h e  p r e s s u r e  q u e s t i o n  was t o  
d i s c u s s  i t  w i t h  i n t e r e s t e d  p a r t i e s  and  t o  p r e p a r e  in d e p e n d e n t  
c a l c u l a t i o n s  o f  t h e  e x p e c t e d  t r a n s p o r t a t i o n  c o s t s  a t  d i f f e r e n t  
t h r o u g h p u t  r a t e s ,  u t i l i z i n g  t h e  a l t e r n a t i v e  s y s te m  c o n f i g ­
u r a t i o n s .  We i s s u e d  a d r a f t  r e p o r t  on  t h e  s y s te m  d e s i g n  on  
S e p tem be r  2 7 ,  1 9 7 8 .  We t h e n  p r o v i d e d  a p e r i o d  f o r  comments 
on  t h e  d r a f t  r e p o r t  a n d  h e l d  an  o n - t h e - r e c o r d  c o n f e r e n c e  
among i n t e r e s t e d  p a r t i e s  on  December 1 5 ,  1 9 7 8 .  A t t h a t  
c o n f e r e n c e  I  d e v e lo p e d  a p r o p o s i t i o n  f o r  r e s o l u t i o n  o f  t h e  
p r e s s u r e  q u e s t i o n  w h ic h  s e r v e d  as  t h e  b a s i s  f o r  t h e  p r o j e c t  
s p o n s o r s '  f i l i n g  o f  M arch  2 ,  1 9 7 9 .1 1 /

T h is  r e p o r t  s u m m a r iz e s  t h e  p o s i t i o n s  o f  t h e  p a r t i e s  as 
e x p r e s s e d  i n  o u r  d i s c u s s i o n s  w i t h  th em , the .* ’'  comments on 
o u r  d r a f t  r e p o r t ,  and  t h e i r  r e m a r k s  a t  t h e  c o n f e r e n c e .  I t  
t h e n  p r e s e n t s  t h e  AGPO’s f i n d i n g s  a nd  r e l e v a n t  f i n d i n g s  i n  
t h e  I n i t i a l  D e c i s i o n  i n  E l  Paso  A l a s k a  C om pany , e t  a l^ . ,
D o c k e t  Mo. CP75-96 , e_t a l~ l ( h e r e i n a f t e r  r e f e r r e d  t o  as th e  
I n i t i a l  D e c i s i o n ) , t h e  FPC R e c o m m end a t io n  t o  th e  ^ r e s i d e n t , 
and  th e  D e c i s i o n . 12/

A f t e r  my d r a f t  r e p o r t  h a d  b e e n  c i r c u l a t e d  a nd  comments 
i n i t i a l l y  s o l i c i t e d ,  a s t u d y  o f  t h e  r e q u i r e d  s a l e s  g a s  
c o n d i t i o n i n g  f a c i l i t y ,  13/ s p o n s o r e d  by  a g r o u p  o f  p r o d u c e r s  
and  p i p e l i n e  c o m p a n ie s ,  was made a v a i l a b l e  t o  me. T h is
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11/ See " A p p l i c a t i o n  o f  A la s k a n  N o r t h w e s t  N a t u r a l  Gas 
T r a n s p o r t a t i o n  Company F o r  An O rd e r  A p p r o v i n g  th e  
D e s ig n  S p e c i f i c a t i o n s  and  I n i t i a l  S ys tem  C a p a c i t y  o f  
t h e  A la s k a  Segm ent o f  t h e  A la s k a  H ig h w a y  P i p e l i n e  
P r o j e c t " ,  f i l e d  i n  A l a s k a  N o r t h w e s t  N a t u r a l  Gas T r a n s ­
p o r t a t i o n  Com pany , D o c k e t  No . C P78-123 , e t  a l .  on  M arch  
2 ,  1 9 7 9 .  T h i s  a p p l i c a t i o n  was n o t i c e d  by  tKe  C o m m is s io n  
on  M arch  1 6 ,  1 9 7 9 .

12/ These  d i s c u s s i o n s  and  th e  p r e s e n t  r e p o r t  a r e  a p a r t
o f  t h e  AGPO’s e f f o r t  t o  " e x p e d i t i o u s l y  and  y e t  c o m p re h e n ­
s i v e l y  g a t h e r  th e  n e c e s s a r y  i n f o r m a t i o n  w h ic h  th e  
C o m m is s io n  w i l l  r e q u i r e  b e f o r e  i t  c an  i n t e l l i g e n t l y  
a n a l y z e  and r u l e  upon  t h e  f u t u r e  a p p l i c a t i o n s  f o r  
p e rm a n e n t  c e r t i f i c a t i o n ” , as  r e q u i r e d  by  th e  C o m m is s io n  
b y  o r d e r  o f  December 1 6 ,  1 9 7 7 .

13/ " S a le s  Gas C o n d i t i o n i n g  F a c i l i t i e s ,  P ru d hoe  B a y ,
A l a s k a " ;  '’’he  R a lp h  M. ^ a r s o n s  Com pany ; S e p t e m b e r ,  1978 
S tudy  R e p o r t ,  '"he s p o n s o r s  w e re  7 p r o d u c i n g  c o m p a n ie s  
and  11 n a t u r a l  g a s  t r a n s m i s s i o n  c o m p a n ie s .  The s t u d y  
i s  r e f e r r e d  t o  h e r e i n  as " th e  P a rs o n s  s t u d y . "



s t u d y  n a s  n o t  b e e n  f o r m a l l y  f i l e d  w i t h  t h e  C o m m is s io n ,  n o r  
e v a l u a t e d  by  o t h e r  e x p e r t s .  H o w e v e r ,  I  b e l i e v e  i t  t o  be  th e  
m o s t  a u t h o r i t a t i v e  and  a c c u r a t e  c o m p i l a t i o n  a nd  a n a l y s i s  o f  
i n f o r m a t i o n  a v a i l a b l e  on  th e  r e q u i r e m e n t s  f o r  p r o c e s s i n g  and  
c o n d i t i o n i n g  t h e  P ru d h o e  Bay g a s ,  a n d  on th e  c h a r a c t e r i s t i c s  
o f  t h e  s a l e s  g a s  s t r e a m .  As t h e  r e p o r t  was made a v a i l a b l e  
t o  me i n  my c a p a c i t y  as th e  C o m m is s io n 's  A la s k a n  D e l e g a t e ,  
i t  a p p e a r s  i n  my p u b l i c  f i l e  a n d  i s  a v a i l a b l e  f o r  i n s p e c t i o n  
by  any  i n t e r e s t e d  p a r t y  o r  member o f  t h e  g e n e r a l  p u b l i c  i n  
t h e  C o m m is s io n 's  O f f i c e  o f  P u b l i c  I n f o r m a t i o n .

The r e s u l t s  o f  t h e  s t u d y  c l a r i f i e d  c e r t a i n  c o n c e r n s ,  
and  o b v i a t e d  o t h e r s ,  p a r t i c u l a r l y  w i t h  r e s p e c t  t o  th e  
d i s p o s i t i o n  o f  t h e  n a t u r a l  g a s  l i q u i d s  ( N G L 's ) .  I  h a ve  
m a i n t a i n e d  my d e s c r i p t i o n  o f  t h e  c o n c e r n s  e x p r e s s e d  t o  me , 
b u t  h a v e  t r i e d  t o  n o te  t h e  im p a c t  o f  t h e  s t u d y  r e s u l t s  on  
t h o s e  c o n c e r n s  as a p p r o p r i a t e .  I  h a v e  a l s o  a d d e d  a s e c t i o n  
t o  t h i s  r e p o r t  w h ic h  a p p l i e s  th e  r e s u l t s  o f  t h e  s t u d y  to  t h e  
q u e s t i o n s  b e i n g  c o n s i d e r e d  h e r e .
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l l .  POSITIONS OF INTERESTED PARTIES 14/

1 .  S t a t e  o f  A l a s k a

A la s k a  c o n d i t i o n a l l y  s u p p o r t s  a p i p e l i n e  w i t h  a max imum 
o p e r a t i n g  p r e s s u r e  o f  1260 p s i g .  15/ I t s  s u p p o r t  i s  c o n d i ­
t i o n e d  upon  th e  v a l i d i t y  o f  c e r t a i n  a s s u m p t io n s  m e n t io n e d  i n  
i t s  comments on  th e  p r o j e c t  s p o n s o r s '  M arch  2 ,  1 9 7 9 ,  a p p l i c a ­
t i o n ,  a l l  o f  w h ic h  I  b e l i e v e  t o  be t r u e .

The S t a t e ' s  p r i n c i p a l  o b j e c t i v e s  as e x p r e s s e d  t o  us 
c o n c e r n e d  th e  d e v e l o p i n g  o f  an  i n - s t a t e  m a n u f a c t u r i n g  b a s e  
to  sm oo th  o u t  t h e  " b o om -and-bu s t"  c y c le s  o f  raw  m a t e r i a l s  
p r o d u c t i o n  i n d u s t r i e s .  I n  t h e  c a s e  o f  i t s  P ru dhoe  Bay
h y d r o c a r b o n  r e s o u r c e s ,  t h e  S t a t e  w o u ld  l i k e  t o  d e v e lo p  a
c a p a b i l i t y  t o  c o n v e r t  some o f  t h o s e  h y d r o c a r b o n  r e s o u r c e s  
i n t o  s e m i - f i n i s h e d  a n d  f i n i s h e d  p r o d u c t s .  The S t a t e  h as  
p r e v i o u s l y  u s e d  a g r e e m e n t s  f o r  t h e  s a l e  o f  i t s  r o y a l t y  o i l  
t o  e n c o u r a g e  c o n s t r u c t i o n  o f  a d d i t i o n a l  r e f i n e r y  c a p a c i t y  i n  
A l a s k a .  An i d e a  b e i n g  d i s c u s s e d  by S t a t e  o f f i c i a l s  was 
d e v e lo p m e n t  o f  a c a p a b i l i t y  t o  m a n u f a c t u r e  v a r i o u s  p e t r o ­
c h e m i c a l s ,  u t i l i z i n g  p r o d u c e d  N G u 's  as  f e e d s t o c k s .

The S t a t e  c o n t r a c t e d  w i t h  t h e  c o n s u l t i n g  f i r m  o f  
B o n n e r  and  M oore  f o r  an  a n a l y s i s  o f  th e  p o s s i b i l i t y  o f  a 
w o r l d - s c a l e  p e t r o c h e m ic a l s  p l a n t  t o  be l o c a t e d  i n  F a i r b a n k s .  
The p e t r o c h e m ic a l s  f a c i l i t y  c h o s e n  f o r  s t u d y  w o u ld  ’se
e t h a n e  as  a f e e d s t o c k .  A t  t h e  t im e  we t a l k e d  ' * i t h  S ta c '-*
o f f i c i a l s ,  t h e  S t a t e  h a d  no s p e c i f i c  p l a n s  f o r  <. t i l i z a t i o * .  
o f  p r o p a n e  and  h e a v i e r  NGL 's  b u t  e x p r e s s e d  a w i l l i n g n e s s  t o  •

14/ D u r i n g  t h e  c o u r s e  o f  o u r  m e e t in g s  w i t h  i n t e r e s t e d  
p a r t i e s ,  m o s t  s u b m i t t e d  w r i t t e n  m a t e r i a l s ,  u s u a l l y  
i n  r e s p o n s e  t o  o u r  r e q u e s t s .  A l l  o f  t h e s e  m a t e r i a l s  
w e re  a t t a c h e d  t o  th e  d r a f t  o f  t h i s  r e p o r t ,  w h ic h  was 
c i r c u l a t e d  t o  a l l  p a r t i e s  i n  D oc ke t  N o . C P 78-123 , e t  
a l . ,  i n  l a t e  S e p te m be r  1 9 7 8 .  Those  m a t e r i a l s  h a ve  
n o t  b e e n  a t t a c h e d  h e r e  i n  o r d e r  to  p r e v e n t  r e p e t i t i o n ,  
b u t  h a ve  b e e n  made p a r t  o f  t h e  A la s k a n  D e l e g a t e ' s  
p u b l i c  f i l e ,  r e q u i r e d  t o  be  m a i n t a i n e d  by  C o m m is s io n  O rd e r  o f  
December 1 6 ,  1 9 7 7 .

1_5/ See "Comments o f  t h e  S t a t e  o f  A l a s k a  on  the  D e s ig n  
S p e c i f i c a t i o n s  and  I n i t i a l  S ys tem  C a p a c i t y  o f  t h e  
A la s k a n  Segm ent o f  t h e  A la s k a  H ig h w a y  P i p e l i n e  P r o j e c t " ,  
f i l e d  i n  A la s k a  N o r t h w e s t  N a t u r a l  Gas T r a m p o r  t a t i o n  
Company , D o c k e t  N os . C P 78-123 , e t  a l .
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d e v e lo p  s u c h  p l a n s  i f  r e q u i r e d  t o  a c h ie v e  t h e i r  o b j e c t i v e s  
w i t h  r e s p e c t  t o  i n - s t a t e  u se  o f  some o f  t h e  P ru dhoe  Bay 
r e s o u r c e s .

A d d i t i o n a l l y ,  S t a t e  a u t h o r i t i e s  e x p r e s s e d  an  i n t e r e s t  
i n  m a x im i z i n g  r e c o v e r y  o f  t h e  t o t a l  e n e r g y  r e s o u r c e s  o f  t h e  
P ru dhoe  Bay d e p o s i t .  The modes o f  d i s p o s i t i o n  o f  p r o d u c e d  
h y d r o c a r o o n s  a r e :

(1 )  T r a n s p o r t a t i o n  t h r o u g h  t h e  o i l  p i p e l i n e  o r  a 
new N G L 's  p i p e l i n e

(2 ) T r a n s p o r t a t i o n  t h r o u g h  th e  g a s  p i p e l i n e

) Use w i t h i n  t h e  f i e l d  as f u e l  f o r  p r o d u c t i o n  
and  p r o c e s s i n g  a n d  c o n d i t i o n i n g  f a c i l i t i e s

(4 )  F u e l  use  f o r  pump s t a t i o n s  o n  th e  o i l  l i n e  and  
c o m p re s s o r  s t a t i o n s  o n  th e  g a s  l i n e

(5 )  R e i n j e c t i o n

(6 )  Some c o m b in a t i o n  o f  t h e  a b o v e .

The d i s t r i b u t i o n  o f  t h e  N GL 's  among t h e s e  v a r i o u s  d i s p o ­
s i t i o n s  i s  a f u n c t i o n  o f  t h e  d e s i g n s  o f  t h e  o i l  p i p e l i n e  
and  th e  g a s  p i p e l i n e ,  a n d  o f  p r o d u c t i o n  and  p r o c e s s i n g  
a nd  c o n d i t i o n i n g  f a c i l i t i e s  on  t h e  N o r t h  S l o p e .  I t  w i l l  
n o t  be  c o m p le t e l y  s e t t l e d  u n t i l  t h e  d e s i g n s  f o r  a l l  o f  
t h e s e  f a c i l i t i e s  h a v e  b e e n  f i n a l i z e d .  S t a t e  o f f i c i a l s  
e x p r e s s e d  an  i n t e r e s t  i n  t r a n s p o r t a t i o n  o f  t h e  N GL 's  
away f ro m  th e  N o r t h  S lo p e  i n  o r d e r  t o  d e l i v e r  them  to  
h i g h e r  v a l u e  u s e s .  S t a t e  o f f i c i a l s  w e re  a l s o  c o n c e rn e d  
t h a t  any  d i s p o s i t i o n  o f  g a s  o r  N G L 's  b y  r e i n j e c t i o n  
i n v o l v e s  some l o s s  o f  u l t im a t e  r e c o v e r y  o f  t h a t  w h ic h  i s  
r e i n j e c t e d .  16/

A l t h o u g h  th e  i n c r e a s e d  a b i l i t y  o f  t h e  h i g h e r  p r e s s u r e  
a l t e r n a t i v e s  t o  t r a n s p o r t  N G L 's  m i g h t  make A la s k a  f a v o r  
h i g h e r  p r e s s u r e ,  a n o t h e r  a s p e c t  o f  t h e  S t a t e ' s  o v e r a l l  
c o n c e rn s  m i g h t  i n c l i n e  them  t o w a r d  t h e  1 2 6 0 - p s ig  s y s t e m .

16/ Gas r e i n j e c t i o n  c o u l d  i n c r e a s e  o i l  r e c o v e r y  s l i g h t l y ,  
b u t  r e s e r v o i r  s t u d i e s  t o  d a t e  s u g q e s t  t h a t  a p p r o x i ­
m a t e ly  th e  same am ount  o f  e n e r g y  c o u l d  be  consum ed i n  
the  r e i n j e c t i o n  p r o c e s s  as  w o u ld  be p r o v i d e d  by  th e  
a d d i t i o n a l  o i l  r e c o v e r e d .



T h is  c o n c e r n  i s  o v e r  t h e  im p a c t  o f  g a s  p r o d u c t i o n  on  o i l  
r e c o v e r y .  The S t a t e  c o n s e r v a t i o n  r u t h o r i t y  now e x p e c t s  t h a t  
t h e r e  w i l l  be  s u f f i c i e n t  g a s  a v a i l a b l e  f o r  s a l e  f r o m  th e  
P ru dhoe  Bay M a in  P o o l  R e s e r v o i r  t o  s u p p o r t  g a s  s a l e s  o f  2 .0  
b e f d .  H o w e v e r ,  t h e r e  as a s m a l l  p o s s i b i l i t y  t h a t  a c t u a l  
p r o d u c t i o n  h i s t o r y  o f  t h e  r e s e r v o i r  w i l l  r e q u i r e  a r e d u c t i o n  
i n  t h e  l e v e l  o f  g a s  s a l e s .  As t h i s  p o s s i b i l i t y  i s  s m a l l ,  
a nd  w o u ld  o c c u r  t h r o u g h  c i r c u m s t a n c e s  w h ic h  c a n n o t  now be  
f o r e s e e n ,  S t a t e  a u t h o r i t i e s  c a n n o t  s a y  w i t h  p r e c i s i o n  w h a t  
a l l o w a b l e  g a s  p r o d u c t i o n  m i g h t  be  i n  t h e  e v e n t  t h a t  p o d u c t i o n  
e x p e r i e n c e  r e q u i r e s  r e d u c e d  g a s  s a l e s .  R educed  a v a i l a b i l i t y  
o f  g a s  w o u ld  a r g u e  f o r  a  l o w e r  c a p a c i t y  t r a n s m i s s i o n  s y s t e m .

Our p r i n c i p a l  d i s c u s s i o n s  on  t h e s e  i s s u e s  w i t h  A l a s k a  
S t a t e  o f f i c i a l s  t o o k  p l a c e  i n  e a r l y  F e b r u a r y ,  1 9 7 8 ,  b e f o r e  
th e  C a n a d ia n  G o v e r n m e n t 's  d e c i s i o n  t o  u t i l i z e  t h e  5 6 - i n c h ,  
1 0 8 0 - p s ig  s y s t e m  f o r  t h e  W h i t e h o r s e - t o - J a m e s  R i v e r  s e g m e n t .  
P r i o r  to  t h a t  d e c i s i o n ,  some c o n s i d e r a t i o n  was g i v e n  t o  a 
v e r y  h i g h  p r e s s u r e  (2150  p s i g )  s y s te m  p r o p o s e d  by  E x xo n  i n  
o r d e r  to  e l i m i n a t e  th e  need  f o r  a n y  g a s  p r o c e s s i n g  and  
c o n d i t i o n i n g  f a c i l i t y  a t  t h e  p r o d u c i n g  a r e a  on  t h e  N o r t h  
S l o p e .  M o v in g  th e  p r o c e s s i n g  a n d  c o n d i t i o n i n g  f a c i l i t y  t o  
som ewhere  s o u t h  o f  P ru d h o e  Bay was s u g g e s t e d  so  as t o  l o c a t e  
i t  w he re  c o s t s  w e re  l e s s  t h a n  a t  P ru d h o e  B a y .  C o l o c a t i o n  o f  
such  a f a c i l i t y  w i t h  a p e t r o c h e m ic a l s  m a n u f a c t u r i n g  f a c i l i t y  
was t h o u g h t  p o s s i b l y  t o  y i e l d  some e c o n o m ie s  o f  s c a l e  f o r  
c o n s t r u c t i o n  o f  b o t h .  As t h e  S t a t e ' s  e c o n o m ic  a n a l y s i s  o f  
p e t r o c h e m ic a l s  d e v e lo p m e n t  was o b s e r v e d  t o  be  v e r y  s e n s i t i v e  
to  f e e d s t o c k  c o s t s ,  we t h o u g h t  t h a t  any  c o l o c a t i o n  e c o n o m ie s  
m i g h t  im p r o v e  t h e  S t a t e ' s  p r o s p e c t s  f o r  p e t r o c h e m ic a l s  
d e v e lo p m e n t .  B ecause  o f  t h i s  i n t e r e s t ,  we d i s c u s s e d  th e  
p o s s i b i l i t y  o f  m o v in g  t h e  p r o c e s s i n g  a n d  c o n d i t i o n i n g  
f a c i l i t y  away f r o m  th e  N o r t h  S lo p e  w i t h  r e p r e s e n t a t i v e s  o f  
th e  N o r t h  S lo p e  p r o d u c i n g  c o m p a n ie s .  T hese  d i s c u s s i o n s  a r e  
s u m m a r iz e d  b e lo w .

A la s k a  o b s e r v e d  t h a t  a 1 4 0 0 - p s i g  o r  1 6 8 0 - p s ig  s y s te m  
can  c a r r y  a h i g h e r  p e r c e n t a g e  o f  t h e  b u t a n e s  i n  t h e  ga s  
p h a s e  t h a n  a 1 2 6 0 - p s ig  s y s t e m ,  o t h e r  t h i n g s  b e i n g  e q u a l .  
B u ta n e s  . - i s e  t h e  B tu  v a l u e  a n d ,  t h u s ,  t h e  h e a t i n g  v a l u e  o f  
th e  g a s .  W i t h  r e s p e c t  t o  t h e  d i s p o s i t i o n  o f  t h e  b u t a n e s  
t h r o u g h  th e  o i l  p i p e l i n e ,  A la s k a  n o t e d  t h a t  C a l i f o r n i a  a i r  
q u a l i t y  r e g u l a t i o n s  r e s t r i c t i n g  t h e  v a p o r  p r e s s u r e  o f  c r u d e  
o i l  c o u ld  l i m i t  t h e  b u t a n e  c o n t e n t  o f  c r u d e  o i l .  B ecause  o f  
th e  p o t e n t i a l  f o r  a i r  p o l l u t i o n ,  t h e  v a p o r  p r e s s u r e  o f  a l l  
c r u d e  o i l  e n t e r i n g  C a l i f o r n i a  m us t  be  h e l d  t o  a v e r y  lo w



l e v e l  u n l e s s  v a p o r  r e c o v e r y  s y s te m s  a r e  i n s t a l l e d  f o r  
o i l  s t o r a g e  f a c i l i t i e s .  I n j e c t i n g  b u t a n e  i n t o  t h e  N o r t h  
S lo p e  c r u d e  o i l  h a s  t h e  e f f e c t  o f  i n c r e a s i n g  i t s  v a p o r  
p r e s s u r e  a t  a n y  g i v e n  t e m p e r a t u r e .  K e e p in g  t h e  v a p o r  
p r e s s u r e  down a f t e r  b u t a n e  i n j e c t i o n  r e q u i r e s  c o o l i n g  t h e  
o i l  w h i c h ,  i n  t u r n ,  c o u l d  c a u s e  w ax  f o r m a t i o n  p r o b le m s  i n  
t h e  o : 1 p i p e l i n e .

2 .  S t a n d a r d  O i l  o f  O h io  (S o h io )

S o h io  b e l i e v e s  t h a t  t h e  m ax im um  o p e r a t i n g  p r e s s u r e  
s h o u l d  be  1260 p s i g .

A t  t h e  t im e  o f  o u r  d i s c u s s i o n s  w i t h  S o h io  (M a rch  1 5 ,  
1 978 ) , t h e  C a n a d ia n  G ove rn m en t  h a d  made i t s  d e c i s i o n  t o  
u t i l i z e  th e  5 6 - i n c h ,  1 0 8 0 - p s ig  s y s te m  f o r  t h e  W h i t e h o r s e -  
to-Jam es  R i v e r  s e g m e n t .  Due t o  t h e  h y d r o c a r b o n  dew p o i n t  
c h a r a c t e r i s t i c s  o f  t h e  g a s  s t r e a m  a t  t h o s e  o p e r a t i n g  c o n ­
d i t i o n s ,  t h e  C a n a d ia n  d e c i s i o n  im p o s e d  a r e q u i r e m e n t  f o r  
some N G L 's  r e m o v a l  p r i o r  t o  i n t r o d u c t i o n  o f  t h e  raw  g a s  
s t r e a m  i n t o  t h a t  C a n a d ia n  p o r t i o n  o f  t h e  s y s t e m .  The 
r e q u i r e m e n t  f o r  some p r o c e s s i n g  and  c o n d i t i o n i n g  n o r t h  o f  
W h i t e h o r s e  l i m i t s  t h e  q u e s t i o n  o f  w h e re  a l l  p r o c e s s i n g  and  
c o n d i t i o n i n g  s h o u l d  t a k e  p l a c e .

The S o h io  r e p r e s e n t a t i v e s  m a i n t a i n e d  t h a t ,  a l t h o u g h  
c o n s t r u c t i o n  c o s t s  o n  th e  N o r t h  S lo p e  a r e  h i g h ,  t h e y  a r e  
p r o b a b l y  lo w e r  t h e r e  t h a n  a n y w h e re  i n  i n l a n d  A l a s k a ,  a n d  
p r o b a b l y  a l s o  lo w e r  t h a n  a n y w h e re  i n  t h e  Yukon  T e r r i t o r y .
The d i f f e r e n c e  i s  t h a t  c o a s t a l  l o c a t i o n s  c an  be s e r v e d  by  
b a r g e s  t r a n s p o r t i n g  any  l a r g e  f a c i l i t y  i n  m o d u le s ,  w h e re a s  
an i n l a n d  l o c a t i o n  r e q u i r e s  t r a n s p o r t i n g  much s m a l l e r  com­
p o n e n t s  w i t h  a c o n c o m i t a n t  r e q u i r e m e n t  f o r  much more 
e x t e n s i v e  o n s i t e  a s s e m b ly .  17/ A c c o r d in g  t o  S o h i o ,  v e r y  
l a r g e  p r o c e s s i n g  a n d  c o n d i t i o n i n g  f a c i l i t i e s  can  be  c o n ­
s t r u c t e d  and  lo a d e d  o n t o  b a r g e s  i n  t h e  lo w e r - 4 8  s t a t e s ,  w h e re

17/ M o d u la r  c o n s t r u c t i o n  n o t  o n l y  a l l o w s  a s s e m b ly  o f  a 
f a c i l i t y  a t  a  l o c a t i o n  w h e re  c o s t s  a r e  l o w e r ,  b u t  
a l s o  a l l o w s  th e  use  o f  v e r y  l a r g e  p r o c e s s i n g  v e s s e l s ,  
e n a b l i n g  r e a l i z a t i o n  o f  c o n s i d e r a b l e  e c o n o m ie s  o f  
s c a l e  i n  f a c i l i t y  d e s i g n  a nd  o p e r a t i o n .  The P a rs o n s  
s t u d y  p r o v i d e s  some f u r t h e r  d i s c u s s i o n  o f  t h e  b e n e f i t s  
o f  m o d u la r  c o n s t r u c t i o n .



c o m p le t e  f a b r i c a t i o n  f a c i l i t i e s  a r e  a v a i l a b l e  a n d  a s s e m b ly  
c o s t s  a r e  much l o w e r .  Any i n l a n d  A l a s k a  o r  Y u kon  l o c a t i o n  
w o u ld  p r e c l u d e  th e  u se  o f  l a r g e  m o d u le s  a nd  w o u ld  r e q u i r e  
c o n s t r u c t i o n  f r o m  c o m po nen ts  s m a l l  e n o u gh  t o  be  l o a d e d  o n t o  
r a i l r o a d  c a r s  o r  t r u c k s  f o r  t r a n s p o r t a t i o n  t o  t h e  i n l a n d  
l o c a t i o n .  A s s e m b ly  o f  t h e  s m a l l  c o m po ne n ts  w o u ld  t h e n  h a v e  
t o  be  d o ne  i n  re m o te  l o c a t i o n s  o f  A l a s k a  o r  t h e  Y u k o n .  The 
d i f f i c u l t y  o f  e x t e n s i v e  a s s e m b ly  i n  r e m o te  l o c a t i o n s  makes 
i n l a n d  l o c a t i o n s  l e s s  c o m p e t i t i v e  w i t h  c o a s t a l  l o c a t i o n s .
S o h io  c o n c lu d e d  t h a t ,  b e c a u s e  o f  t h e  a b i l i t y  t o  make f u l l  
u se  o f  e c o n o m ie s  o f  s c a l e  i n  d e s i g n i n g  t h e  f a c i l i t y  and  
m o d u l a r i z i n g  i t  f o r  t r a n s p o r t a t i o n ,  t h e  c o s t  o f  f a c i l i t i e s  
w o u ld  p r o b a b l y  be l e s s  f o r  P ru d h o e  Bay o r  a n o t h e r  c o a s t a l  
l o c a t i o n  t h a n  f o r  a n y  i n l a n d  l o c a t i o n .

H a v in g  c o n c lu d e d  t h a t  P ru d h o e  Bay i s  t h e  o p t im a l  
l o c a t i o n  f o r  an y  f a c i l i t y  r e q u i r e d  t o  be  l o c a t e d  a l o n g  t h e  
p i p e l i n e  r o u t e  n o r t h  o f  W h i t e h o r s e ,  t h e  n e x t  q u e s t i o n  ^ a s  
how much o f  t h e  p r o c e s s i n g  a n d  c o n d i t i o n i n g  s h o u l d  be  done  
t h e r e .  E x c e p t  f o r  t h e  v e r y  h i g h  p r e s s u r e  (2150  p s i g )  a l t e r n a ­
t i v e  p r o p o s e d  e a r l i e r  by  E x x o n ,  t r a n s p o r t a t i o n  o f  t h e  C 0 2 , 
w h ic h  c o m p r is e s  a b o u t  12 p e r c e n t  b y  v o lu m e  o f  t h e  u n c o n d i t i o n e d  
g a s ,  i s  n o t  c o s t  e f f e c t i v e  a c c o r d i n g  t o  S ^ h i o .  18/ The 
s a v i n a s  i n  g a s  c o n d i t i o n i n g  c o s t s  made p o s s i b l e ~ F y  l e a v i n g  
t h e  C02 i n  t h e  g a s  i s  m ore  t h a n  o f f s e t  b y  t h e  r e d u c e d  t r a n s ­
p o r t a t i o n  e f f i c i e n c y  f o r  t h e  o t h e r  c o m po n e n ts  o f  t h e  g a s  
c a u s e d  b y  t h e  p r e s e n c e  o f  t h e  C 02 . As t h e  v e r y  h i g h  p r e s s u r e  
s y s te m  (2 150  p s i g )  h a d  b e e n  r u l e d  o u t  by t h e  C a n a d ia n  
G o v e r n m e n t 's  d e c i s i o n  f o r  t h e  W h i t e h o r s e - t o - J a m e s  R i v e r  
s e g m e n t ,  C02 r e m o v a l  i s  r e q u i r e d  n o r t h  o f  W h i t e h o r s e  and  
c o n s e q u e n t l y  s h o u  d be d o ne  a t  P ru d h o e  B a y .

Once t h e  c02  i s  r e m o v e d ,  t h e  a b i l i t y  o f  t h e  g a s  s t r e a m  
t o  t r a n s p o r t  N G L 's  i s  r e d u c e d .  T h u s ,  o p e r a t i n g  t h e  g a s  
p i p e l i n e  s y s te m  w i t h o u t  c o n d e n s a t i o n  w o u ld  r e q u i r e  some 
N G L 's  r e m o v a l  as a c o n s e q u e n c e  o f  t h e  d e c i s i o n  t o  rem ove  th e  
C 0 2 , r e g a r d l e s s  o f  w h e t h e r  t h e  1260 p s i g  o r  one  o f  th e  
h i g h e r  p r e s s u r e  a l t e r n a t i v e s  i s  u t i l i z e d .  The d i f f e r e n c e

18/ Tn i t s  comments on  t h e  d r a f t  r e p o r t  A la s k a  a r g u e d  t h a t  
i t  i s  c o s t  e f f e c t i v e  t o  l e a v e  a t  l e a s t  3 p e r c e n t  o . t h e  
C02 i n  t t e  g a s  s t r e a m .  A 3 p e r c e n t  s t a n d a r d ,  a c c o r d i n g  
to  A lask-* . w o u ld  s a v e  10 p e r c e n t  o f  t h e  c a p i t a l  c o s t s  
o f  t h e  c o n d i t i o n i n g  p l a n t  and  c o u ld  r e s u l t  i n  a r e d u c t i o n  
o f  t h e  c o s t  o f  s e r v i c e  t o  t h e  c o n sum e r  by n o t i c e a b l e  
a m o u n t s .  See a l s o  N o t ic e  o f  P ro p o s e d  R u le m a k in g  and  
S t a t e m e n t  o f  P o l i c y ,  D o c k e t  No . RM 79-19 , i s s u e d  F e b r u a r y  
2 ,  1 9 7 9 ,  w h e r e i n  th^* C o m m is s io n  p r o p o s e s  a p o l i c y  by  
w h ic h  p r c  c e r s  s h a l l  b e a r  t h e  c o s t s  o t  c o n d i t i o n i n g  
f a c i l i t i e s  r a t h e r  t h a n  c o n s u m e r s .
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b e tw e e n  t h e  r e q u i r e d  p r o c e s s i n g  and  c o n d i t i o n i n g  f o r  t h e  
1260 p s i g  a nd  1680 p s i g  a l t e r n a t i v e s  i s  i n  t h e  d e g r e e  o f  
N G L 's  r e m o v a l .  The r e q u i r e m e n t  f o r  t h e  1 .4 0  p s i g  s y s te m  i s  
b e tw e e n  t h o s e  o f  t h e  1260 p s i g  a n d  th e  1680 p s i g  s y s t e m s .

The a d v a n t a g e s  o f  m o d u la r  c o n s t r u c t i o n  s u g g e s t  t h a t ,  
s i n c e  some p r o c e s s i n g  i s  r e q u i r e d  on  t h e  N o r t h  S l o p e ,  i t  i s  
m os t  c o s t - e f f e c t i v e  t o  do a l l  o f  i t  t h e r e .  The C02 p r o d u c e d  
i n  t h e  c o u r s e  o f  c o n d i t i o n i n g  t h e  g a s  may be a b l e  t o  be 
u t i l i z e d  i n  c o m b in a t i o n  w i t h  e x t r a c t e d  N G L 's  as a lo w - 3 t u  
f u e l  t o  p o w e r  f i e l d  p r o d u c t i o n  o p e r a t i o n s ,  p r o c e s s i n g  and  
c o n d i t i o n i n g  p l a n t  o p e r a t i o n s ,  o r  p e r h a p s  p u m p in g  o r  c o m p re j  
s o r  s t a t i o n s .  1.9/

The S o h io  r e p r e s e n t a t i v e s  saw l i t t l e  t o  be  g a i n e d  by 
i n c r e a s i n g  t h e  o p e r a t i n g  p r e s s u r e  o f  t h e  ga s  p i p e l i n e  to  
1680 p s i g .  They saw no m a jo r  p r o c e s s i n g  and  c o n d i t i o n i n g  
s a v i n g s  p r o j e c t e d  f o r  th e  1 6 8 0 - p s i g  s y s t e m ,  b u t  a d d i t i o n a l  
c o m p r e s s io n  c o s t s  w o u ld  be  s u b s t a n t i a l .  A l t h o u g h  i t  i s  
p o s s i b l e  t h a t  c o m p r e s s io n  f a c i l i t i e s  o t h e r  t h a n  t h o s e  
c u r r e n t l y  u se d  as  p a r t  o f  o i l  p r o d u c t i o n  w o u ld  n o t  be 
r e q u i r e d  f o r  o p e r a t i o n s  a t  1260 p s i g ,  2 0 / a d d i t i o n a l  com pres  
s i o n  c a p a c i t y  w o u ld  h a v e  t o  be i n s t a l l e d  t o  a t t a i n  t h e  
h i g h e r  p r e s s u r e ,  and  o p e r a t i n g  c o s t s  wou.’ • be  s i g n i f i c a n t l y  
i n c r e a s e d .

On t h e  o t h e r  h a n d ,  t h e  S o h io  r e p r e s e n t a t i v e s  f e l t  
t h a t  t h e  1 2 6 0 - p s ig  g a s  p i p e l i n e  d e s i g n ,  p l u s  s l i g h t  
a l t e r a t i o n s  t o  t h e  o i l  p i p e l i n e ,  i f  r e q u i r e d ,  w e re  the  
m os t  c o s t - e f f e c t .  e s o l u t i o n s  to  th e  p r o b le m  o f  m o v in g  th e  
N G L 's .  The p e n t a n e s  and  h e a v i e r  h y d r o c a r b o n s  c o u ld  be  moved 
t h r o u g h  t h e  o i l  p i p e l i n e  e s s e n t i a l l y  w i t h o u t  a l t e r a t i o n s ;  
t h e  p r o p a n e s  and  l i g h t e r  h y d r o c a r b o n s  w o u ld  g o  t h r o u g h  th e  
g a s  p i p e l i n e  a t  1260 p s i g .  S o h io  m a i n t a i n e d  t h a t  b e tw e e n

19/ T h is  p o s s i b i l i t y  i s  d e v e lo p e d  i n  some d e t a i l  i n  t h e  
P a r s o n s  i . t u d y .

20/ B o th  A rco  and  S o h io  p o i n t e d  o u t  i n  comments on  t h i s  
r e p o r t  i n  d r a f t  f o rm  t h a t  t h e  raw  g a s  c o m p r e s s io n  
f a c i l i t i e s  c u r r e n t l y  b e i n g  u t i l i z e d  as p a r t  o f  o i l  
p r o d u c t i o n  o p e r a t i o n s  may c o n t i n u e  t o  be r e q u i r e d  to  
m a i n t a i n  o i l  p r o d u c t i o n  e v e n  a f t e r  g a s  s a l e s  commence . 
T h u s ,  t h e  a v a i l a b i l i t y  o f  e x i s t i n g  c o m p r e s s io n  e q u i p ­
m ent f o r  s e r v i c e  i n  c o n n e c t i o n  w i t h  g a s  s a l e s  i s  n o t  
a s s u r e d .
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62 a n d  75 p e r c e n t  o f  t h e  b u t a n e  c o u l d  be  moved t h r o u g h  t h e  
g a s  p i p e l i n e  w i t h  t h e  1 2 6 0 - p s ig  d e s i g n .  21/ C o o l i n g  t h e  o i l  
l i n e  w o u ld  be  t h e  o n l y  a l t e r a t i o n  r e q u i r e d  t o  move t h e  r e s t  
o f  t h e  b u t a n e .

ijj Some c o o l i n g  o f  t h e  o i l  l i n e  i s  e x p e c t e d  t o  be  r e q u i r e d
when i t s  t h r o u g h p u t  c a p a c i t y  i s  i n c r e a s e d  f r o m  1 . 2  m i l l i o n  
t o  1 . 5  m i l l i o n  b a r r e l s  p e r  d a y .  S o h io  a r g u e d  t h a t  t h e  
r e l a t i v e l y  s m a l l  a d d i t i o n a l  c a p i t a l  i n v e s t m e n t  f o r  a d d i t i o n a l  
c o o l i n g  t o  a l l o w  t r a n s p o r t i n g  b u t a n e s ,  p l u s  t h e  v e r y  lo w  
o p e r a t i n g  c o s t  o f  t h e  c o o l i n g  f a c i l i t i e s ,  w o u ld  make t r a n s p o r t a ­
t i o n  t h r o u g h  t h e  o i l  l i n e  t h e  more c o s t - e f f e c t i v e  s o l u t i o n  
f o r  t h e  r e m a i n i n g  b u t a n e ,  p a r t i c u l a r l y  when com pa red  t o  t h e  
h i g h  in v e s t m e n t  and  o p e r a t i n g  c o s t  f o r  e x t r a  c o m p r e s s io n  to  
1680 p s i g .  The e x t r a  c o o l i n g  r e q u . r e d  t o  accom m odate  th e  
b u t a n e  w o u ld  be  l e s s  c o s t l y  i f  i n s t a l l e d  a t  t h e  t im e  o f  t h e  
i n c r e a s e  i n  o i l  l i n e  t h r o u g h p u t  c a p a c i t y .

3 .  A t l a n t i c  R i c h f i e l d  Company (ARCO)

A rco  r e p r e s e n t a t i v e s  c o n f i r m e d  w h a t  we had  h e a r d  f ro m  
S o h io  r e g a r d i n g  t h e  p o s s i b i l i t y  o f  m o v in g  some o r  a l l  o f  th e  
r e q u i r e d  g a s  p r o c e s s i n g  f a c i l i t i e s  away f r o m  P ru dhoe  B a y .
I t  was t h e i r  v ie w  t h a t  t h e  d e c i s i o n  i n  C anada  t o  use  l a r g e r  
d i a m e t e r  p i p e  f o r  t h e  W h i t e h o r s e - t o - J a m e s  P . iv e r  s e gm e n t  p r e ­
c l u d e d  t h e  use  o f  t h e  v e r y  h i g h  p r e s s u r e  a l t e r n a t i v e ,  f o r  
w h ic h  th e  N o r t h  S lo p e  p r o c e s s i n g  a nd  c o n d i t i o n i n g  f a c i l i t i e s  
c o u ld  h a v e  b e en  e l i m i n a t e d .  T h u s ,  m o v in g  a n y  o f  t h e  r e q u i r e d  
p r o c e s s i n g  and  c o n d i t i o n i n g  s t e p s  s o u t h  o f  P ru d hoe  Bay w o u ld  
r e s u l t  i n  some d u p l i c a t i o n  o f  f a c i l i t i e s ,  as  r e m o v a l  o f  b o t h  
C02 a n d  m os t  N G L 's  w o u ld  be r e q u i r e d  som ew he re  n o r t h  o f  
W h i t e h o r s e .  A rco  r e p r e s e n t a t i v e s  a l s o  c o n c u r r e d  w i t h  S o h i o ' s  
j u d g m e n t  t h a t  t h e  s a v i n g s  a v a i l a b l e  t h r o u g h  m o d u la r  c o n ­
s t r u c t i o n  w o u ld  o v e rw h e lm  any  p o t e n t i a l  s a v i n g s  i n  m o v in g  
f a c i l i t i e s  t o  i n l a n d  l o c a t i o n s  w i t h  s l i g h t l y  more h o s p i t a b l e  
c l i m a t e s .  T h e i r  e s t im a t e  was t h a t  c o n s t r u c t i o n  c o s t s  i n  
F a i r b a n k s o r  H a i p e s ,  A l a s k a ,  w o u ld  be as much as 50 p e r c e n t  
h i g h e r  t h a n th o s e  a t  t h e  N o r t h  S lo p e  b e c a u s e .  _o f  th e  im p a c t  
o f  m o d u T a r . . c o n s t r u c t i o n .

21/  A t t h e  s a l e s  g a s  c o m p o s i t i o n  c o n t e m p la t e d  b y  th e  P a rso n s
s t u d y ,  t h i s  p r o p o r t i o n  i s  e v e n  h i g h e r .  See th e  d i s c u s s i o n  
b e lo w  o f  c e r t a i n  r e s u l t s  o f  th e  P a rs o n s  s t u d y .

■
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The A rco  r e p r e s e n t a t i v e s  w e re  c o n c e r n e d  a b o u t  t h e  
a \ i l i t y  t o  d i s p o s e  o f  t h e  p r o d u c e d  b u t a n e s  i f  t h e  lo w e r  
p r e s s u r e  g a s  p i p e l i n e  s y s te m  w e re  u t i l i z e d .  T h e i r  c o n ­
c e r n s  w e re  i n  t h e  f o l l o w i n g  t h r e e  a r e a s :

(1 )  C rude  o i l  v a p o r  p r e s s u r e  l i m i t a t i o n s  i n  C a l i ­
f o r n i a .  (See p .  8 S u p r a . )

(2 )  The w e s t  c o a s t  m a r k e t  f o r  p e t r o le u m  p r o d u c t s  
c a n n o t  use  a d d i t i o n a l  l a r g e  q u a n t i t i e s  o f  b u t a n e .

(3 )  I n  c o n s i d e r i n g  use  o f  a b l e n d  o f  C02 a nd  NGL
f o r  f i e l d  f u e l ,  t h e  A rc o  r e p r e s e n t a t i v e s  s u g g e s t e d  
t h a t  p r o p a n e  was a much b e t t e r  b l e n d i n g  s t o c k  f o r
th e  C02 t h a n  b u t a n e .  E x t r e m e ly  c lo s e  B tu  c o n t r o l
i s  r e q u i r e d  f o r  e f f i c i e n t  t u r b i n e  o p e r a t i o n ,  and  
A rco  t e c h n i c a l  p e r s o n n e l  e x p r e s s e d  c o n c e rn  o v e r  
p o s s i b l e  p r o b le m s  w i t h  c o n d e n s a t io n  i n  f u e l  l i n e s  
and b u r n e r  o r i f i c e s  i f  b u t a n e  w e re  to  be  u s e d . 22/

The A rco  r e p r e s e n t a t i v e s  a l s o  h ad  some d i f f e r e n t  f i g u r e s  on  
th e  a b i l i t y  o f  t h e  a l t e r n a t i v e  g a s  p i p e l i n e  s y s tem s  t o  c a r r y  
b u t a n e .  T h e i r  f i g u r e s  showed  th e  1 2 6 0 - p s ig  s y s te m  w o u ld
c a r r y  25 t o  60 p e r c e n t  o f  th e  a v a i l a b l e  b u t a n e ,  w h i l e  th e
1 6 8 0 - p s ig  s y s te m  w o u ld  c a r r y  50 t o  98 p e r c e n t  o f  t h e  a v a i l ­
a b l e  b u t a n e .  23/

We a s k e d  some q u e s t i o n s  a b o u t  a l t e r n a t i v e  in v e s t m e n t  
c o s t s  u n d e r  d i f f e r e n t  p o s s i b l e  g a s l i n e  s y s te m  c o n f i g u r a t i o n s .
The f i g u r e s  we r e c e i v e d  s u g g e s t e d  t h a t  a r e d u c t i o n  i n  s y s te m  
o p e r a t i n g  p r e s s u r e  f r o m  1680 p s i g  t o  1260 p s i g  w o u ld  r e q u i r e  
an  a d d i t i o n a l  in v e s tm e n t ,  on t h e  o r d e r  o f  $100 m i l l i o n  ( i n  
1978 d o l l a r s ) , c o n s i s t i n g  o f  $30 m i l l i o n  i n  i n c r e a s e d  p r o ­
c e s s i n g  and  c o n d i t i o n i n g  f a c i l i t i e s ,  a n d  $37 t o  $75 m i l l i o n

22/ I n  f a c t ,  t h e  P a rs o n s  s t u d y  c o n c lu d e s  t h a t  p r o p a n e  
i n j e c t i o n  i n t o  t h e  f u e l  g a s  m i x t u r e  i s  th e  o p t im a l  
s o l u t i o n  f o r  B tu  c o n t r o l  o f  t h a t  s t r e a m .  The s a l e s  
g a s  m i x t u r e  p r o j e c t e d  by  P a r s o n s  h a s  more c a p a c i t y  t o  
t r a n s p o r t  b u t a n e  t h a n  assum ed  by A r c o ,  h o w e v e r ,  b e c a u s e  
o f  t h e  r e d u c e d  am oun t o f  p r o p a n e  r e q u i r e d  t o  be  t r a n s ­
p o r t e d .

2 3/ See *-he d i s c u s s i o n  b e lo w  o f  t h e  P a r s o n s  s t u d y  f o r  
f u r t  e r  i n f o r m a t i o n  on t h e  MGL 's c a r r y i n g  c a p a c i t y  
o f  t h e  3 a l e s  g a s  s t r e a m .
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f o r  some c o m b in a t i o n  o f  c o o l i n g  f o r  t h e  o i l  p i p e l i n e ,  m o d i­
f i c a t i o n s  t o  f i e l d  f u e l  f a c i l i t i e s ,  and  r e i n j e c t i o n  f a c i l i t i e s  
i f  r e q u i r e d .  24/

A rc o  a r g u e d  i n  i t s  comments on  th e  d r a f t  o f  t h i s  r e p o r t  
t h a t  t h e  i n c r e a s e d  n a t u r a l  g a s  l i q u i d  c a r r y i n g  c a p a b i l i t y  o f  
t h e  h i g h e r  p r e s s u r e  s y s te m s  w o u ld  b e n e f i t  t h e  c o n su m e r .
A rc o  a r g u e d  t h a t  e v e n  i f  t h e  t r a n s p o r t a t i o n  c o s t s  a r e  lo w e r  
f o r  a p i p e l i n e  w i t h  a 48 i n c h  d i a m e t e r  w h ic h  o p e r a t e s  a t  a 
max imum  p r e s s u r e  o f  1260 p s i g  an d  w h ic h  t r a n s p o r t s  2 b e f d  o f  
g a s ,  a p i p e l i n e  o p e r a t i n g  a t  a max imum  p r e s s u r e  o f  1440 p s i g  
w o u ld  c a r r y  m ore  b u t a n e s  w h ic h  w o u ld  h a v e  th e  d u a l  b e n e f i t  
o f  p r o v i d i n g  more B t u ' s  t o  th e  g a s  c o n sum e r  a n d  r e d u c i n g  th e  
v o lu m e s  o f  b u t a n e s  w h ic h  w o u ld  h a v e  t o  be d i s p o s e d  o f  l e s s  
e c o n o m i c a l l y .  Use o f  b u t a n e  as a f i e l d  f u e l  on  th e  o t h e r  
h a n d ,  w o u ld  r e q u i r e  e x p e n s i v e  c o n v e r s i o n  o f  e x i s t i n g  f u e l  
e q u ip m e n t ;  r e s e r v o i r  i n j e c t i o n  o f  l i q u i d  b u t a n e s  c o u ld  
r e s u l t  i n  t h e  u l t im a t e  l o s s  o f  a  s i g n i f i c a n t  q u a n t i t y  o f  
t h e s e  l i q u i d s ;  a n d  t r a n s p o r t i n g  b u t a n e  i n  th e  o i l  p i p e l i n e  
w o u ld  r e q u i r e  c o o l i n g  th e  c r u d e  o i l .  M o r e o v e r ,  A rc o  a r g u e d  
t h a t  as l o n g  as th e  o i l  p i p e l i n e  i s  o p e r a t i n g  a t  c a p a c i t y ,  
t h e  t r a n s p o r t a t i o n  o f  b u t a n e s  w o u ld  r e q u i r e  a r e d u c t i o n  o f  
c r u d e  o i l  s h ip m e n t s  o r  an e x p a n s io n  o f  t h e  c a p a c i t y  o f  th e  
o i l  p i p e l i n e .

4 .  E xxon

E xxon  h a s  a r g u e d  t h a t  th e  p i p e l i n e  s h o u l d  h a v e  a max imum 
o p e r a t i n g  p r e s s u r e  o f  a t  l e a s t  1680 p s i g .  E xxon  r e p r e s e n ­
t a t i v e s  c o n c u r r e d  w i t h  th e  o p i n i o n s  o f  t h e  o t h e r  two  p r o d u c e r s  
t h a t  an i n l a n d  l o c a t i o n  f o r  any  p r o c e s s i n g  and  c o n d i t i o n i n g  
f a c i l i t y  w o u ld  l i k e l y  be  m ore  c o s t l y  t h a n  l o c a t i n g  i t  a t  
P ru d hoe  B a y .  ^ h e y  a l s o  c o n f i r m e d  t h a t  t h e  c o n s t r a i n t  o n  th e  
b u t a n e  c o n t e n t  o f  th e  c r u d e  o i l  i s  t h e  r e s t r i c t i o n  on c r u d e  
o i l  v a p o r  p r e s s u r e  f o r  r e a s o n s  o f  a i r  p o l l u t i o n  c o n t r o l  i n  
s o u t h e r n  C a l i f o r n i a .

24/ I n  comments on  my d r a f t  r e p o r t ,  S o h io  n o te d  t h a t  A r c o 's  
$100 m i l l i o n  f i g u r e  m us t  n o t  h a v e  t a k e n  i n t o  a c c o u n t  
th e  r e d u c e d  r e q u i r e m e n t  f o r  i n v e s t m e n t  i n  s a l e s  b o o s t  
c o m p r e s s io n  f a c i l i t i e s  i f  t h e  lo w e r  p r e s s u r e  ga s  
p i p e l i n e  s y s te m  w e re  u t i l i z e d .  S o h i o ’s comments s t a t e :

The n e t  d i f f e r e n t i a l  i n v e s t m e n t  w h ic h  w o u ld  be
r e q u i r e d  i n  t h e  g a s  c o n d i t i o n i n g  f a c i l i t i e s  a n d  i n
/ a r i o u s  P ru dhoe  Bay f i e l d  f a c i l i t i e s  t o  be  c o m p a t i b l e
w i t h  a 1260 p s i g  p i p e l i n e  s y s te m  i s  e x p e c t e d  t o  id d
c o n s i d e r a b l y  l e s s  t h a n  th e  $100 MM ( i n  1978  d o l l a r s )
e s t im a t e d  by ARCO, e ven  when a l l  b u t a n e s  r e c o v e r e d  a r e
t r a n s p o r t e d  i n  t h e  TAPS l i n e  i n  p r e f e r e n c e  t o  b l e n d i n g
them w i t h  th e  s a l e s  g a s .  O p e r a t i n g  c o s t s  o f  o i l  c o o l e r s
a r e  a l s o  e x p e c t e d  to  be  l e s s  t h a n  t h o s e  r e l a t e d  to
a d d i t i o n a l  g a s  c o m p r e s s io n .  S o h i o ' s  Comments , p a g e  2 ,  
O c to b e r  2 7 ,  1 9 7 8 .  1 ^
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R e p r e s e n t a t i v e s  o f  E x xo n  w e re  i n v o l v e d  i n  t h e  t e s t i n g  
a s s o c i a t e d  w i t h  th e  e v a l u a t i o n  o f  s a f e t y  and  d e s i g n  a s p e c t s  
o f  a l t e r n a t i v e  p i p e l i n e  s y s te m  d e s i g n s  w h ic h  was c a r r i e d  o u t  
b y  t h e  A r c t i c  Gas S tu d y  G r o u p .  T hey  s u g g e s t e d  t o  us t h a t  
t h e r e  was l i t t l e  r e a l  s a f e t y  d i f f e r e n c e  b e tw e e n  t h e  1260-  
p s i g  a n d  1 6 8 0 - p s ig  s y s t e m s .  The r e a l  s a f e t y  q u e s t i o n  f r o m  
t h e i r  p e r s p e c t i v e  i s  t h e  p r o x im i t y  o f  e i t h e r  s y s te m  t o  th e  
o i l  p i p e l i n e .  The p r i n c i p a l  s a f e t y  i s s u e  i s  w h a t  / o u ld  
h a p p e n  t o  t h e  o i l  p i p e l i n e  i n  t h e  e v e n t  o f  a n a t u r a l  g a s  
e x p l o s i o n  a nd  f i r e .

E x x o n 's  c o n c e rn  i n  t h e  c o m p a r i s o n  b e tw e e n  1 2 6 0 - p s ig  a n d  
1 6 8 0 - p s ig  s y s te m s  was th e  c o s t - o f - s e r v i c e  a d v a n t a g e  o f  th e  
h i g h e r  p r e s s u r e  s y s t e m .  They  h a d  p r e v i o u s l y  a d v o c a t e d  a 
v e r y  h i g h  p r e s s u r e  (2150  p s i g )  s y s te m  t o  i n c r e a s e  th e  c o s t -  
o f - s e r v i c e  a d v a n t a g e  e v e n  f u r t h e r .

I n  o u r  d i s c u s s i o n  w i t h  th e m , t h e y  e m p h a s iz e d  th e  
h i g h l y  p r o s p e c t i v e  n a t u r e  o f  t h e  B e a u f o r t  Sea a r e a  and  i t s  
p o t e n t i a l  f o r  d i s c o v e r y  o f  a d d i t i o n a l  g a s  r e s e r v e s .  They 
f a v o r  h i g h e r  p r e s s u r e  g e n e r a l l y  b e c a u s e  i t  w i l l  r e s u l t  i n  a 
m ore  f u e l - e f f i c i e n t  s y s te m  a t  a l l  l e v e l s  o f  t h r o u g h p u t ,  and  
w i l l  h a v e  a h i g h e r  t h r o u g h p u t  c a p a c i t y  w i t h  a lo w e r  c o s t - o f -  
s e r v i c e  a t  h i g h e r  t h r o u g h p u t  v o lu m e s .

5 .  A la s k a n  N o r t h w e s t  N a t u r a l  Gas T r a n s p o r t a t i o n
Company (A la s k a n  N o r t h w e s t }

A la s k a n  N o r t h w e s t  i s  o p p o s e d  t o  a p i p e l i n e  w i t h  a 
max imum a l l o w a b l e  o p e r a t i n g  p r e s s u r e  o f  e i t h e r  1440 o r  1680 
p s i g .  A m a jo r  s o u r c e  o f  c o n c e r n  i s  i t s  b e l i e f  t h a t  a d e l a y  
o f  u p  t o  2 y e a r s  c o u ld  r e s u l t  f r o m  c h o o s in g  a h i g h e r  p r e s s u r e  
s y s te m  due  t o  a r e e d  f o r  e x t e n s i v e  t e s t i n g  o f  t h e  v a r i o u s  
c om ponen ts  o f  s u ch  a s y s t e m .  The t e s t i n g  p r o g r a m  r e q u i r e d  
w o u ld  i n c l u d e  b u r 3 t  t e s t s ,  t e s t  o f  c r a c k  a r r e s t o r  d e s i g n s ,  
t e s t i n g  p ro g r a m s  t o  v a l i d a t e  v a l v e  d e s i g n s ,  a n d  l e a d  t im e s  
a s s o c i a t e d  w i t h  h i g h  p r e s s u r e  c o m p re s s o r  d e v e lo p m e n t .  A 
d e l a y  o f  up t o  2 y e a r s  was e s t im a t e d  by  t h e  p r o j e c t  s p o n s o r s  
t o  r e s u l t  i n  a d d i t i o n a l  c a r r y i n g  c h a r g e s  o f  up  t o  $1 b i l l i o n .

A la s k a n  N o r t h w e s t  a l s o  shows a c o s t  o f  s e r v i c e  a d v a n ­
t a g e  f o r  t h e  lo w e r  p r e s s u r e  s y s te m  a t  t h e  t h r o u g h p u t  v o lu m e s  
t h e y  e x p e c t .  The 1 6 8 0 - p s ig  s y s te m  do e s  n o t  become s u p e r i o r  
i n  p e r f o rm a n c e  u n t i l  t h e  t h r o u g h p u t  r a t e  p a s s e s  3 .6  b e f d
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a c c o r d i n g  t o  i t s  f i g u r e s .  In i t s  r e c e n t  a p p l i c a t i o n ,  25/ 
A l a s k a n  N o r t h w e s t  m a i n t a i n e d  t h a t  t h e  p o i n t  a t  w h ic h  t h e  
4 8 - i n c h ,  1 2 6 0 - p s i g  s y s te m  i s  e q u i v a l e n t  i n  c o s t - o f - s e r v i c e  
t o  t h e  4 8 - in c h ,  1 4 4 0 - p s ig  s y s t e m  i s  a p p r o x im a t e l y  3 . 3  b e f d .  
T h u s ,  th e  company c o n c lu d e s  t h a t  t h e  p r o p o s e d  s y s te m  i s  t h e  
b e s t  e c o n o m ic  s e l e c t i o n  u p  t o  a v o lu m e  o f  a p p r o x im a t e l y  3 . 3  
b e f d  p r i o r  t o  a n y  c o n s i d e r a t i o n  o f  p o t e n t i a l  d e l a y s .  In i t s  
p e t i t i o n ,  A la s k a n  N o r t h w e s t ,  c i t i n g  f i n d i n g s  i n  t h e  D e c i s i o n  
a nd  t h e  FPC R e c o m m e n d a t io n  t o  t h e  P r e s i d e n t , a r g u e s  t h a t  2 .0 -  
2 . 5  b e f d  o f  g a s  w i l l  i n i t i a l l y  be  a v a i l a b l e  t o  t h e  s y s te m  and  
t h a t  t h e  s y s te m  s h o u l d  be c a p a b l e  o f  e x p a n s io n  b y  1 .0  t o  1 . 5  
b e f d ,  t o  an  u l t im a t e  s y s te m  c a p a c i t y  i n  th e  r a n g e  o f  3 . 0  t o
4 . 0  b e f d .  I n  t h e  a p p l i c a t i o n ,  A l a s k a n  N o r t h w e s t  s u g g e s t s  
t h a t  A l a s k a ' s  i n t e r e s t  i n  t h e  d e v e lo p m e n t  o f  a p e t r o c h e m ic a l  
i n d u s t r y  s h o u l d  n o t  d i c t a t e  a  d e c i s i o n  i n  f a v o r  o f  a h i g h e r  
p r e s s u r e  l i n e .  A la s ! . a n  N o r t h w e s t  a r g u e s  t h a t  t h e  p r im a r y  
raw  m a t e r i a l  f o r  s u c h  a p l a n t  i s  e t h a n e  and  t h a t  a 1 2 6 0 - p s ig  
s y s te m  can  t r a n s p o r t  a l l  t h e  e t h a n e  t h a t  c o u l d  be  a v a i l a b l e  
f r o m  P ru dhoe  Bay a lm o s t  i r r e s p e c t i v e  o f  t h e  f i n a l  c o n f i g u r a t i o n  
o f  a n y  p r o c e s s i n g  and  c o n d i t i o n i n g  p l a n t ,  a n d  t h e r e f o r e  does  
n o t  o f f e r  a n y  im p e d im e n t  t o  t h e  S t a t e ' s  o l a n s .

A la s k a n  N o r t h w e s t  m a i n t a i n s  t h a t  t h e  o i l  p i p e l i n e  r e p ­
r e s e n t s  t h e  m o s t  c o s t - e f f e c t i v e  way t o  move anv  a v a i l a b l e  
q u a n t i t i e s  o f  e x c e s s  b u t a n e .  A l t h o u g h  an  in v e s t m e n t  o f  up 
t o  $100 m i l l i o n  ( i n  1978 d o l l a r s )  c o u l d  be  r e q u i r e d  f o r  
a d d i t i o n a l  p r o c e s s i n g  and  c o n d i t i o n i n g  p l a n t  i n v e s t m e n t  and  
c o o l i n g ,  f u e l  c o n v e r s i o n  o r  r e i n j e c t i o n  f a c i l i t i e s ,  r e l a t i v e  
t o  w h a t  w o u ld  be  r e q u i r e d  f o r  t h e  1 2 6 0 - p s ig  s y s t e m ,  a 1680-  
p s i g  p _ p e l i n e  s y s te m  w o u ld  r e q i”' r e  $237 m i l l i o n  m ore  c a p i t a l  
i n v e s t m e n t  ( e x p r e s s e d  i n  1975 d o l l a r s )  t h a n  t h e  1 2 6 0 - p s ig  
s y s t e m .

A la s k a n  N o r t h w e s t  a l s o  m a i n t a i n s  t h a t  t h e r e  i s  p l e n t y  
o f  room  i n  t h e  C a l i f o r n i a  m a r k e t  f o r  a d d i t i o n a l  b u t a n e .  I t s  
f i g u r e s  show t h a t  C a l i f o r n i a  r e f i n e r i e s  p r o d u c e d  a b o u t  1 0 0 ,0 0 0  
b a r r e l s  p e r  d a y  o f  b u t a n e  i n  1 9 7 5 .  The e x t r a  b u t a n e  l e f t  on 
th e  N o r t h  S lo p e  a f l a r  t h a t  w h ic h  c a n  be  t r a n s p o r t e d  i n  th e  
1 2 6 0 - p s ig  g a s  p i p e l i n e  s y s te m  w o u ld  be s o m e t h in g  l e s s  t h a n
2 2 .0 0 0  b a r r e l s  p e r  d a y  a t  a  g a s  s a l e s  r a t e  o f  2 .0  b e f d

25/ " A p p l i c a t i o n  o f  A la s k a n  N o r t h w e s t  N a t u r a l  Gas T r a n s ­
p o r t a t i o n  Company f o r  a n  O r d e r  A p p r o v in g  th e  D e s ig n  
S p e c i f i c a t i o n s  a n d  i n i t i a l  S ys tem  C a p a c i t y  o f  th e  
A la s k a n  Segment o f  t h e  A la s k a  H ig h w a y  P i p e l i n e . "  
o p . c i t .



d e p e n d in g  on  th e  o t h e r  c om ponen ts  o f  t h e  s a l e s  g a s  s t r e a m ,  26/ 
b e f o r e  any a l l o w a n c e  f o r  f i e l d  f u e l  u s e s .

A n o th e r  c o n c e r n  e x p r e s s e d  b y  t h e  p r o j e c t  s p o n s o r s  i s  
t h e  a d d i t i o n a l  s a f e t y  h a z a r d  a s s o c i a t e d  w i t h  a  h i g h e r  p r e s ­
s u r e  s y s t e m .  H i g h e r  p r e s s u r e  c a u s e s  h i g h e r  p o t e n t i a l  e n e r g y  
t o  be s t o r e d  i n  t h e  p i p e ,  r e s u l t i n g  i n  i n c r e a s e d  l i k e l i h o o d  
o f  damage t o  t h e  o i l  p i p e l i n e  i n  t h e  e v e n t  o f  a g a s  p i p e l i n e  
r u p t u r e .  The p r o j e c t  s p o n s o r s  m a i n t a i n  t h a t  c r a c k  a r r e s t o r s  
w i l l  be r e q u i r e d  f o r  t h e  1 4 4 0 - p s ig  o r  1 6 8 0 - p s ig  s y s t e m ,  w h e re a s  
t h e y  may n o t  be r e q u i r e d  f o r  t h e  1 2 6 0 - p s ig  s y s t e m .

The p r o j e c t  s p o n s o r s  a r e  a l s o  c o n c e r n e d  a b o u t  th e  
v u l n e r a b i l i t y  o f  t h e  h i g h e r  p r e s s u r e  s y s te m  t o  c o s t  o v e r ­
r u n s .  T h e i r  s u b m is s i o n s  i n c l u d e d  a r i s k  a n a l y s i s  o f  v a r i o u s  
f a c t o r s  w h ic h  a r e  l i k e l y  t o  c a u se  a d d i t i o n a l  c o s t  o v e r r u n s  
w i t h  t h e  h i g h e r  p r e s s u r e  s y s t e m .  They  f e e l  t h a t  t h e  r i s k  
o f  c o s t  o v e r r u n  i s  g r e a t l y  r e d u c e d  b y  s t a y i n g  c l o s e r  t o  
e x i s t i n g  and  p r o v e n  lo w e r - 4 8  s t a t e s  p i p e l i n e  t e c h n o l o g y .

F i n a l l y ,  A l a s k a n  N o r t h w e s t  r e a c t e d  n e g a t i v e l y  t o  my 
p r o p o s a l  d i s c u s s e d  a t  t h e  c o n f e r e n c e  t o  b u i l d  a p i p e l i n e  
w h ic h  w o u ld  o p e r a t e  i n i t i a l l y  a t  a p r e s s u r e  f  1260 p s i g  
b u t  whose o p e r a t i n g  p r e s s u r e  c o u l d  be  i n c r e a s e d  t o  1440 
p s i g  i f  t h e r e  w e re  an  i n c r e a s e  i n  g a s  v o lu m e s  a v a i l a b l e  f o r  
t r a n s p o r t i n g .  I t  a r g u e d  t h a t  a p i p e l i n e  s h o u l d  be o p e r a t e d  
a t  i t s  max imum d e s i g n  p r e s s u r e .  I t  a l s o  n o t e d  t h a t  d e l a y  
w o u ld  be c a u s e d  b y  t h e  need  t o  t e s t  su c h  a s y s t e m .

6 .  The U .S .  D e p a r tm e n t  o f  T r a n s p o r t a t i o n

N o t i n g  t h a t  i t  i s  a b a s i c  t e n e t  o f  t r a n s p o r t a t i o n  
s y s te m  p l a n n i n g  t h a t  a s y s te m  s h o u l d  be  d e s i g n e d  t o  accom m odate  
f u t u r e  g r o w t h ,  t h e  D e p a r tm e n t  j f  T r a n s p o r t a t i o n  (DOT) a r g u e d  
t h a t  a l l  th e  t e c h n i c a l  and  e c o n o m ic  d a t a  a p p e a r  t o  them  to  
s u p p o r t  b u i l d i n g  a 1 6 8 0 - p s ig  s y s t e m .  M o r e o v e r ,  th e  a v a i l ­
a b i l i t y  o f  c a p a c i t y  r e s u l t i n g  f r o m  th e  c o n s t r u c t i o n  o f  a 
1 6 8 0 - p s ig  s y s te m  w o u ld  e n c o u r a g e  d e v e lo p m e n t  and  e x p l o r a t i o n  
i n  t h e  t o t a l  N o r t h  S lo p e  a r e a .  C i t i n g  a F e b r u a r y ,  1978

26/ The e x t r a  b u t a n e  w o u ld  be  o n l y  a b o u t  4500 b a r r e l s  p e r  
d ay  a t  t h e  s a l e s  c o m p o s i t i o n  p r o j e c t e d  by  th e  P a rs o n s  
s t u d y .  See t h e  d i s c u s s i o n  o f  t h e  r e s u l t s  o f  t h a t  s t u d y  
p r e s e n t e d  b e l o w .  The P a r s o n s  s t u d y  n o te s  t h a t  th e  
c a p a c i t y  o f  t h e  s y s te m  t o  t r a n s p o r t  b u t a n e  c o u ld  be 
i n c r e a s e d  by l e a v i n g  m ore  C02 i n  th e  s a l e s  g a s ,  and  
recommends f u r t h e r  s t u d y  o f  t h e  m os t  c o s t - e f f e c t i v e  
s a l e 3  g a s  c o m p o s i t i o n .
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T e c h n i c a l  S tu d y  G roup  e v a l u a t i o n  o f  t h e  1 6 9 0 - o s i g  s y s t e m ,  2 'V  
DOT a r g u e d  t h e  s y s te m  c o u l d  be b u i l t  and  o p e r a t e d  s a f e l y  and  
r e l i a b l y .

As n o t e d  a b o v e ,  a  p r o p o s a l  was c o n s i d e r e d  a t  t h e  c o n ­
f e r e n c e  t o  b u i l d  a p i p e l i n e  th e  o p e r a t i n g  p r e s s u r e  f o r  w h ic h  
w o u ld  i n i t i a l l y  be  1260 p s i g  and  w o u ld  be  c a p a b le  o f  e x p a n s io n  
to  1440 p s i g  i f  t h e r e  w e re  an  i n c r e a s e  i n  g a s  v o lu m e s  
a v a i l a b l e  f o r  t h r o u g h p u t .  The c o n c e p t  was t o  l i t e r  th e  
c o m p re s s o r s  and  t h e  s p a c i n g  o f  t h e  c o m p re s s o r  s t a t i o n s  i n  
o r d e r  n o t  t o  f o r e c l o s e  th e  p o s s i b i l i t y  o f  i n c r e a s i n g  th e  
o p e r a t i n g  p r e s s u r e  l a t e r  o n .  DOT i n d i c a t e d  t h a t  i t s  s a f e t y  
r e g u l a t i o n s  r e q u i r e d  a  t h i c k e r  p i p e  w a l l  f o r  a p i p e l i n e  
o p e r a t i n g  a t  1440 p s i g  t h a n  f o r  a p i p e l i n e  o p e r a t i n g  a t  
1260 p s i g ,  a n d  t h a t  i t  w o u ld  be r e l u c t a n t  t o  w a i v e  t h e s e  
r e g u l a t i o n s  w h e re  th e  p i p e l i n e  was b u i l t  a l o n g  th e  A ly e s k a  
h a u l  r o a d .  A s u b s t a n t i a l  p o r t i o n  o f  th e  p i p e l i n e  i n  A la s k a  
w i l l  be  b u i l t  a l o n g  th e  h a u l  r o a d .

27/ " U .S .  G ove rnm en t  S a f e t y  and  R e l i a b i l i t y  E v a l u a t i o n  o f
D i f f e r e n t  P ip e  S i z e  and  P r e s s u r e  C o m b in a t io n s  f o r  
A la s k a  Gas P i p e l i n e "  a t t a c h e d  t o  F e b r u a r y  1 3 ,  1 9 7 8 ,  
l e t t e r  f r o m  Don S . S m i t h ,  V ic e - C h a i rm a n  o f  t h e  FERC, 
t o  J .G .  S t a b b a c k ,  C h a irm a n  o f  t h e  N a t i o n a l  E n e r g y  B o a rd  
o f  C a n a d a ,  t r a n s m i t t i n g  th e  U .S .  G o v e r n m e n t 's  v ie w s  
r e g a r d i n g  p i p e  s i z e  s e l e c t i o n  f o r  t h e  W h i t e h o r s e - t o -  
James R i v e r  s e g m e n t .
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I I I . R e s u l t s  o f  t h e  P a r s o n s  S t u d y

The P a rs o n s  s t u d y  was u n d e r t a k e n  by  a g r o u p  o f  g a s  
p r o d u c in g  and  t r a n s m i s s i o n  c o m p a n ie s  23/ i n  o r d e r  t o  d e v e l o p  
a p r e l i m i n a r y  d e s i g n  f o r  +-he f a c i l i t i e s  n e c e s s a r y  t o  p r o c e s s  
and  c o n d i t i o  g a s  p r o d u c e ^  f ro m  th e  P ru d h o e  Bay U n i t  f o r  
t r a n s p o r t a t i o n  t h r o u g h  th e  ANGTS. The p r i n c i p a l  t a s k s  p e r ­
fo rm e d  i n  t h e  c o u r s e  o f  t h e  s t u d y  w e re

o s c r e e n i n g  t h e  p r o c e s s e s  a v a i l a b l e  a n d  s e l e c t i n g  
p r o c e s s e s  t o  recommend f o r  C02 r e m o v a l  and  h y d r o ­
c a r b o n  d e v/ po in t  c o n t r o l ,  r e s p e c t i v e l v , and

o d e v e l o p i n g  a p r o c e s s  d e s i g n  f o r  p r o c e s s i n g  and  
c o n d i t i o n i n g  t h e  g a s  t o  meet an  a ssum ed  s e t  o f  
p i p e l i n e  d e l i v e r y  c o n d i t i o n s  a n d  q u a n t i t y  a nd  
q u a l i t y  s p e c i f i c a t i o n s .

The s t u d y  r e p r e s e n t s  a c a r e f u l  e v a l u a t i o n  by  a c o n s u l t a n t  
to  a g r o u p  com posed  o f  b o t h  p r o d u c e r s  and  t r a n s p o r t e r s  o f  
th e  o p t im a l  d i s t r i b u t i o n  o f  th e  c om ponen ts  o f  t h e  raw  g a s  
s t r e a m ,  f o r  c o n d i t i o n s  as t h e y  c u r r e n t l y  e x i s t  o r  a r e  e x p e c t e d  
to  e x i s t ,  among f i e l d  a nd  p r o c e s s  f u e l  u se s  on  t h e  on-' h a n d ,  
and th e  s a l e s  g a s  s t r e a m  on  th e  o t h e r .  The r e l e v a n c e  o f  th e  
s t u d y  t o  t h i s  i n q u i r y  i s  i n  th e  s t u d y ' s  i n d i c a t e d  r e s o l u t i o n s  
o f  q u e s t i o n s  r e g a r d i n g  th e  o p t im a l  a l l o c a t i o n  o f  t h e  N GL 's  
and t h e  im p a c t  o f  t h o s e  r e s o l u t i o n s  on th e  r e q u i r e m e n t  t o  
t r a n s p o r t  N G L 's  away f r o m  t h e  N o r t h  S l o p e .

The s t u d y  team  c o n c lu d e d  t h a t  a p h y s i c a l  s o l v e n t  p r o ­
cess  i s  b e s t  f o r  C02 r e m o v a l .  A c h a r a c t e r i s t i c  o f  p h y s i c a l  
s o l v e n t  p r o c e s s e s  i s  a b s o r p t i o n  o f  a s i g n i f i c a n t  q u a n t i t y  o f  
h y d ro c a rb v  ns a l o n g  w i t h  th e  C 02 . Much o f  t h e  h e a v i e r  h y d r o ­
c a r b o n  c o n t e n t  i s  l i q u e f i e d  d u r i n g  th e  s o l v e n t  r e g e n e r a t i o n  
p r o c e s s ,  and  can  t h u s  be  r e c o v e r e d .  S i g n i f i c a n t  am oun ts  o f  11/ ^-  3 0 ^ .  

e t h a n e  and  p r o p a n e  r e m a in  i n  a g a s e o u s  p h a s e ,  h o w e v e r ,  m ix e d  
w i t h  th e  e x t r a c t e d  C 02 .

23/ Amerada  Mess C o r p o r a t i o n ,  A t l a n t i c  u i c h f i e l d ,  E xxon
Company U . S . A . ,  G o t t y  O i l  C om pany , M o b i l  O i l  C o r p o r a t i o n ,  
N a t u r a l  Gas C o r p o r a t i o n  o f  C a l i f o r n i a ,  N o r t h e r n  N a t u r a l  
G"3 Com pany , N o r t h w e s t  P i p e l i n e  C o r p o r a t i o n ,  P a c i f i c  
I n t e r s t a t e  T r a n s m is s i o n  Company ( A r c t i c ) , P a n h a n d le  
E a s t e r n  P i p e l i n e  C om pany , P h i l l i p s  P e t r o le u m  Company ,
S o h io  P e t r o le u m  C om pany , S o u t h e r n  N a t u r a l  Gas Com pany , 
T e n n e s se e  Gas P i p e l i n e  Company , T exas  E a s t e r n  T r a n s m is s io n  
C o r p o r a t i o n ,  T e xas  Gas T r a n s m is s i o n  o r p o r a t i o n ,  T r a n s ­
c o n t i n e n t a l  P i p e l i n e  C o r p o r a t i o n ,  U n i t e d  Gas P i p e l i n e  
Company .
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B ecause  o f  i t s  h y d r o c a r b o n  c o n t e n t ,  the w a s t e  s t r e a m  
f ro m  th e  C02 r e m o v a l  p r o c e s s  h a s  u s e a b le  f u e l  v a l u e .  The 
s t u d y  recommends t h a t  t h i s  C 0 2 / h y d ro c a r b o n s  m i x t u r e  be  u s e d  
as f u e l  f o r  t h e  p r o c e s s i n g  and  c o n d i t i o n i n g  f a c i l i t y  i t s e l f .  
Any e x c e s s  o f  t h i s  m i x t u r e  o v e r  t h e  r e q u i r e m e n t s  o f  t h e  c o n ­
d i t i o n i n g  f a c i l i t y  w o u ld  b e  u t i l i z e d  i n  t h e  o t h e r  f a c i l i t i e s  
a t  t h e  P vudhoe  Bay U n i t  a f t e r  a p p r o p r i a t e  b l e n d i n g  w i t h  o t h e r  
f u e l s  ( p a r t i c u l a r l y  p r o p a n e )  f o r  h e a t i n g  v a l u e  c o n t r o l .

Gas d e l i v e r y  a n d  q u a l i t y  s p e c i f i c a t i o n s  a ssum ed  f o r  
p u r p o s e s  o f  t h e  s t u d y  w e r e :

D e l i v e r y  v o lu m e  ( n o m in a l )  
D e l i v e r y  P r e s s u r e  
D e l i v e r y  T e m p e r a t u r e  (m a x . )  
C02 c o n t e n t  (m a x . )
H2S c o n t e n t  (m a x . )  
H y d r o c a r b o n  D e w p o in t  (m a x , )  
W a t e r  d e w p o in t  (m a x . )

2 .0  b c f  
1440 p s i g  
25 °F
1 .0  V o lum e  %
1 .0  g r a i n / 1 0 0  SCF 
-10°F a t  1 ,1 0 0  p s i a  
-35°F a t  1 ,1 0 0  p s i a

These  s p e c i f i c a t i o n s  a r e  s i m i l a r  t o  t h o s e  w h ic h  w e re  p a r t  o f  
th e  A lc a n  f i l i n g  o f  M a rch  8 ,  1 9 7 7 ,  e x c e p t  f o r  t h e  d e l i v e r y  
p r e s s u r e .  The 1260 p s i g  d e l i v e r y  p r e s s u r e  i n  t h a t  f i l i n g  
r e q u i r e s  a more  s t r i n g e n t  h y d r o c a r b o n  d e w p o in t  s t a n d a r d ,  
-10°F a t  1 ,0 0 0  p s i a .

The r e s u l t s  o f  t h e  P a r s o n s  s t u d y  w i t h  r e s p e c t  t o  a l l o ­
c a t i o n  o f  r e c o v e r e d  N G L 's  b e tw e e n  f u e l  u s e s  and  a d d i t i o n  t o  
th e  s a l e s  g a s  s t r e a m  i s  g i v e n  i n  t h e  f o l l o w i n g  t a o l e ,  t a k e n  
f ro m  th e  s t u d y  i t s e l f :

P ro pa ne B u ta n e s P e n t a n e s - p lu s

N et E x t r a c t e d
BPD 5 2 ,3 5 0 3 1 ,2 9 0 2 8 ,7 0 0
MMSCFD (1 ) 80 . 3 4 1 . 3 —

D i s p o s i t i o n M in . M ax .
To P i p e l i n e  Gas

BPD 2 4 ,2 7 0 -0- 30 ,6 0 2 -0-
MMSCFD (1 ) 3 7 .2 -0- 4 0 .4 -0-

To F u e l  Gas Sys tem s
BPD 2 8 ,0 8 0 -0- -0- -0-
MMSCFD (1 ) 4 3 . 1 -0- -0- -0-

To C rude
BPD -0- 688 3 1 ,2 9 0 2 8 ,7 0 0

(1 )  S t a n d a r d  c o n d i t i o n s  - 1 4 .5  p s i a  a n d  6 0 °F.
MMSCFD = m i l l i o n  s t a n d a r d  c u b ic  f e e t  p e r  day

S o u r c e :  T a b le  6-3  f r o m  V o lum e  I ,  p .  6-4



- 2 1 -

When c o m b in e d  w i t h  t h e  N G L 's  n o ~  r e  o v e r e d  f r o m  t h e  g a s  m i x ­
t u r e  p r o d u c e d  b y  t h e  C02 r e m o v a l  p r o c e s s ,  t h e  t o t a l  a l l o c a t i o n  
o f  N G L 's  b e tw e e n  f u e l  u s e s  and  s a l e s  g a s  i s  e s t im a t e d  as  
f o l l o w s :

F u e l  Use 
as p e r c e n t  

_______________ S a le s ___________________F i e l d  o f
I n p u t  ( B i l l i o n  B tu p e r  d a y )  Gas L i q u i d s T o t a l F u e l I n p u t

C l 2 1 0 1 .7 1 9 0 9 .0 0 1 9 0 9 .0 1 9 2 .7 9 . 2

C? 3 2 3 .1 1 6 3 .  3 0 16 3 . 3 1 5 9 .8 4 9 .5

C3 2 4 9 .2 9 1 .4 0 9 1 . 4 1 5 7 .8 6 3 . 3

C4 1 5 6 .2 136 . 1 9 . 5 1 4 5 .6 10 .6 6 . 8

C 5 - p lu s  1 2 5 .4 5 . 0 1 1 9 .9 1 2 4 .9 0 . 5 0 . 4

2 9 5 5 .6 2 3 0 4 .8 1 2 9 .  4 2 4 3 4 .2 5 2 1 .4 1 7 .6

S o u r c e :  AGPO e s t im a t e  f r o m  m a t e r i a l  
b a l a n c e s  i n  P a r s o n s  s t u d y



- 2 2 -

As c an  be  s e e n  f r o m  t h e  t a b l e  r e p r o d u c e d  f r o m  th e  
s t u d y ,  t h e  s a l e s  g a s  s t r e a m  w i l l  accom m odate  a lm o s t  98 
p e r c e n t  o f  t h e  r e c o v e r e d  b u t a n e  u n d e r  th e  c o n d i t i o n s  assum ed  
f o r  t h e  s t u d y .  R e fe r e n c e s  t o  f i g u r e  2-1 f r o m  v o lu m e  I I  o f  
t h e  s t u d y ,  r e p r o d u c e d  o n  t h e  n e x t  p a g e ,  i n d i c a t e s  t h a t  t h e  
1 2 6 0 - p s ig  s y s te m  w i l l  accom m odate  86 p e r c e n t  o f  t h e  r e c o v e r e d  
b u t a n e ,  l e a v i n g  o n l y  a b o u t  4500 b a r r e l s  p e r  d a y  o f  b u t a n e  
f o r  r e i n j e c t i o n  o r  t r a n s m i s s i o n  t h r o u g h  t h e  o i l  p i p e l i n e .

I n  a s e c t i o n  e n t i t l e d  " F u tu r e  D e s ig n  C o n s i d e r a t i o n s "  
(Vo lum e  I ,  S e c t i o n  1 2 ) ,  t h e  s t u d y  recommended  t h a t  t h e  c o s t  
im p a c t  o f  p o s s i b l e  a l t e r n a t i v e  s p e c i f i c a t i o n s  f o r  C02 c o n t e n t  
and g a s  p i p e l i n e  p r e s s u r e  be  e v a l u a t e d  f o r  th e  o v e r a l l  
c o n d i t i o n i n g  and  g a s  t r a n s m i s s i o n  s y s t e m ,  "’he  s t u d y  o b s e r v e d  
t h a t  a h i g h e r  a l l o w a b l e  C02 c o n t e n t  o f  t h e  d e l i v e r e d  g a s  
w i l l  h a v e  a " s i g n i f i c a n t "  im p a c t  on  t h e  f a c i l i t i e s  c o s t s .
The S t a t e  o f  A la s k a  h a s  e s t im a t e d  t h a t  r e l a x i n g  t h e  C02 
s t a n d a r d  f r o m  1 p e r c e n t  t o  3 p e r c e n t  w o u ld  s a v e  10 p e r c e n t  
o f  t h e  c a p i t a l  c o s t s  o f  t h e  c o n d i t i o n i n g  p l a n t  (s e e  f o o t n o t e  
1 8 ,  s u p r a . ) .  Ou- r e a d i n g  o f  t h e  P a rs o n s  s t u d y  w o u ld  c o n f i r m  
t h i s  e s t im a t e .
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I V .  ALASKA GAS PROJECT OFFICE 
ANALYSIS OF ALTERNATIVE SYSTEMS

The s t a f f  o f  t h e  A la s k a  Gas P r o j e c t  O f f i c e  p r e p a r e d  
i n d e p e n d e n t  e s t im a t e s  o f  t h e  c a p i t a l  c o s t s  a n d  c o s t - o f -  
s e r v i c e  f o r  t h e  h i g h e r  p r e s s u r e  s y s te m s  f o r  c o m p a r i s o n  w i t h  
t h o s e  s u b m i t t e d  b y  A l a s k a n  N o r t h w e s t .  Our r e s u l t s  a r e  
p l o t t e d  i n  f i g u r e  1 f o r  a f u e l  c o s t  o f  $ 1 .6 0  (1 9 7 5  d o l l a r s )  
p e r  m i l l i o n  B r i t i s h  t h e r m a l  u n i t s  (m m B tu ) . T a b le  1 p r e s e n t s  
c o s t - o f - s e r v i c e  c a l c u l a t i o n s  f o r  f u e l  p r i c e s  o f  $ 1 . 0 0 ,  $ 1 .6 0  
and  $ 2 .6  p e r  mmBtu. The com pu ted  c o s t s - o f - s e r v i c e  r e f l e c t  
t h e  d i f f e r e n t  h e a t i n g  v a l u e s  o f  t h e  g a s  m i x t u r e s  w h ic h  w o u ld  
be t r a n s p o r t e d  a t  t h e  d i f f e r e n t  o p e r a t i n g  p r e s s u r e s .  2 9/

As c an  be  s e e n  on  f i g u r e  1 ,  h i g h e r  t h r o u g h p u t  v o lu m e s  
f a v o r  o n e  o f  t h e  h i g h e r  p r e s s u r e  a l t e r n a t i v e s .  L i k e w i s e ,  
t a b l e  1 shows t h a t  h i g h e r  f u e l  c o s t s  r e d u c e  t h e  t h r e s h o l d  
t h r o u g h p u t  r a t e s  a t  w h ic h  th e  h i g h e r  p r e s s u r e  s y s te m s  h a v e  
lo w e r  c o s t s - o f - s e r v i c e  t h a n  t h e  l o w e r  p r e s s u r e  a l t e r n a t i v e s .

29/ The assum ed h e a t i n g  v a l u e  o f  t h e  g a s  s t r e a m  f o r  t h e s e
c a l c u l a t i o n s  was 1135 B t u / c u b ic  f o o t  a t  1260 p s i g ,  1146 
B t u / c u b ic  f o o t  a t  1440 p s i g ,  a n d  1154 B t u / c u b ic  f o o t  a t  
1680 p s i g .  T hese  v a l u e s  d i f f e r  f r o m  t h o s e  s u b s e q u e n t l y  
a r r i v e d  a t  i n  t h e  P a rs o n s  s t u d y ,  a n d  w o u ld  t e n d  t o  make 
o u r  c o s t - o f - s e r v i c e  c a l c u l a t i o n s  lo w e r  t h a n  t h e y  w o u ld  
be i f  we h a d  u s e d  h e a t i n g  v a l u e s  c l o s e r  t o  P a r s o n s ' .

The c o m p a r is o n s  shown on F i g u r e s  1 ,  2 a n d  3 i n  T a b le s  
1 ,  2 and  3 i n c l u d e  d i f f e r e n c e s  i n  g a s  c o n d i t i o n i n g  p l a n t  
c o s t s  f o r  d i f f e r e n t  p r e s s u r e  s y s t e m s .  I n c l u d i n g  s u c h  
d i f f e r e n c e s  p r o v i d e s  a more  p r e c i s e  e c o n o m ic  c o m p a r is o n  
o f  t h e  v a r i o u s  s y s t e m s .  The c o m p a r is o n s  s h o w n ,  h o w e v e r ,  
may n o t  r e p r e s e n t  t r u e  c o s t  d i f f e r e n c e s  f r o m  t h e  p o i n t  
o f  v i e w  o f  c o n su m e rs  s i n c e  th e  c o s t  o f  g a s  c o n d i t i o n i n g  
may be  b o r n e  b y  t h e  g a s  p r o d u c e r s  r a t h e r  t h a n  th e  
c o n s u m e r s .  (See t h e  C o m m is s io n 's  N o t ic e  o f  P ro p o s e d  
R u le m a k in g  i n  RM79-19 , F e b r u a r y  2 ,  1 9 7 9 . )  H o w e v e r ,  as 
shown i n  T a b le  3 ,  s uch  d i f f e r e n c e s  i n  e s t im a t e d  g a s  
c o n d i t i o n i n g  c o s t s  r e s u l t i n g  f r o m  a c h a n g e  i n  p r e s s u r e  
r e p r e s e n t  o n l y  - *y s m a l l  p o r t i o n  o f  t o t a l  c o s t s .
The e f f e c t  o f  • a t i n g  g a s  c o n d i t i o n g  c o s t  d i f f e r e n c e s
w o u ld  be t o  mov i e  c u r v e s  s l i g h t l y  c l o s e r  t o g e t h e r ,  b u t  
w o u ld  n o t  c h a n g e  a n y  c o n c l u s i o n s  r e s u l t i n g  f r o m  a n a l y s i s  
o f  F i g u r e s  1 ,  2 a nd  3 a n d  T a b le s  1 ,  2 an d  3 .
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t a b l e  1

F u e l  C o s t ,  5 / M M B t u  
P r e s s u r e ,  p s i g

P R O J E C T E D  C O S T  O F  S E R V I C E ,  

S/MMBTL'

S I . 00 S I . 60

1 2 6 0 1 7 4 0  1 68 0 1 26 0 TTTo" 16 80 1 260
$2.62
TTTo- 1680

PRl'DHOE B A Y  T O  A L A S K A -  a N A D I A N  B O R D E R  ( I n c l u d i n g  o n l y  t h e  a d d i t i o n a l  p r o c e s s i n g  and
c o n d i t i o n i n g  c o s t s  r e q u i r e d  a t  l o w e r - p r e s s u r e )

(1) N o m i n a l  Dolla-i.

T h r o u g h p u t ,  bcf-d

1.6
2. 4
3 . 2
4. 0  
4.8 
5.6

(2) 1 9 7 5  D o l l a r s  

T h r o u g h p u t ,  b e f d

. 792 .918 .844 .825 .849 .874 .881 .902 .924

. 590 .59 1 .611 .631 .62 7 .64 6 .700 .689 .705

. 53 1 .51 5 .510 .589 .56 3 .55 2 .68 7 .645 .623

.5 30 .491 .462 .610 .554 . 514 .746 .662 .602

. 593 . 497 .449 .703 .58 0 .5 13 .891 .721 .621

.693 .544 .474 .84 3 .650 . 55 3 1 . 0 9 7 .830 .687

1.6 . 2 5 4 . 367 .379

2.4 .2 62 .26 3 .2 73

3. 2 .234 . 22 8 .22 6

4.0 . 2 3 2 .216 .203

4.8 . 257 .2 16 .197

5.6 .2 99 ,2 35 .20 7

.36 7 379 .3 90 . 389 .399 .410

.278 2 7 7 .28 6 .305 .302 .309

.257 247 .243 .295 .279 .271

.263 2 4 0 .224 .316 .282 .258

.300 249 .22 2 .373 .304 .264

.357 27 7 . 2 3 7 .476 .347 .290

( I n c l u d i n g o n l y t h e  a d d i t i o n a l p r o c e s t in g
a n d  c o n d i t i o n i n g  c o s t s  r e q u i r e d  at- l o w e r  

p r e s s u r e )

(3) N o m i n a l  D o l l a r s  

T h r o u g h p u t ,  b c f J

i .« .o -m . 007 i . n id 1 .nno 1 . 07 9 1 . 0 * 9 1 .071 1 .085 1. 11 8

2.4 .7 26 .727 .741 .774 . 76 8 . 779 .855 .838 .842

3.2 .6 37 .634 .62 5 .69 6 .691 .6 72 .■>97 .787 .753

4.0 .6 81 .620 .573 .78 2 . 700 .6 35 .953 .834 .740

4.8 .765 .659 .56 7 .9 10 . 7 6 7 .644 1 . 1 5 7 .952 .777

5.6 .9 09 .708 .61 5 1 . 1 0 9 . 84 7 .71 6 1 . 4 4 8 1 . 0 8 3 88b

(4) 197 5 D o l l a r s

T h r o u g h p u t ,  b e f d

1.6 .436 .448 .465 .451 . 46 0 .47 7 .475 .482 .498

2.4 . 323 .325 . 332 .342 . 341 . 346 .374 .368 .371

3.2 . 282 .281 .278 . 305 .3 03 .2 96 . 34 5 .341 .328

4. 0 .298 .27 3 .25 3 .3 37 .304 .27 7 . 404 .356 .318

4.8 . 331 .287 .249 . 388 .3 30 .279 .484 .401 .331

5.6 . 392 .307 .268 .469 . 361 . 308 .601 .453 .375
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Our m e t h o d  for p r e p a r i n g  the c a p i t a l  co s t  e s t i m a t e s  on  
which the c o s t - o f - s e r v i c e  e s t i m a t e s  are b a s e d  was to s t art 
with A l a s k a n  N o r t h w e s t ' s  M arch 1977 e s t i m a t e s  and adjust 
those estim a t e s  for the co s t  items w h i c h  w o u l d  cha n g e  as a 
result of u t i l i z i n g  h e a v i e r  pipe and h i g h e r  o p e r a t i n g  pressures. 
This is e s s e n t i a l l y  the same m e t h o d  u t i l i z e d  by A l a s k a n  
N o r t h w e s t  in p r e p a r i n g  its c a p i t a l  cost e s t i m a t e s  for the 
a l t e r n a t i v e  systems. The e x p l a n a t o r y  m a t e r i a l  at the end of 
this s e c t i o n  p r e s e n t s  o u r  c a p i t a l  cost est i m a t e s ,  a l o n g  wi t h  
a d i s c u s s i o n  ot how they we r e  determined.

T able 2 p r e s e n t s  a c o m p a r i s o n  of o u r  c o n s t a n t - d o l l a r  
capital cost e s t i m a t e s  (excluding compression) for the 
1260-psig and 1 6 8 0 - p s i g  s y s tems wi t h  A l a s k a n  N o r t h west's. 30/
As the table indicates, the largest d i f f e r e n c e  in the c o n­
stant d o l l a r  c a p i t a l  c o s t  estimates for the 1680- p s i g 
s ystem is o n l y  a b out 2 p e r c e n t  of the total estimate. Thus, 
the two sets of c a p i t a l  cost estimates m u s t  be c o n s i d e r e d  
very close.

Figure 2 is a pl o t  of the c o s t - o f - s e r v i c e  for the 1260- 
psig and 1 6 8 0 - p s i g  s y s t e m s  u t i l i z i n g  A l a s k a n  N o r t h w e s t ' s  
capital cost estimates, ra t h e r  than ours. For a fuel cost 
of $1.60 per mmBtu, use of their capital cost e s t i m a t e s  
moves the n o m i n a l - d o l l a r  t h r e s h o l d  for c r o s s i n g  ov e r  from 
the 1260 psig to the 1680 psig as the l e a s t - c o s t  s y s t e m  to 
2.9 b e f d  from o u r  2.65 befd. In c o n s t a n t  dollars, the 
respective c r o s s o v e r  points are clorer, both b e i n g  just 
under 3.0 befd.

A l a s k a n  N o r t h w e s t  has e x p r e s s e d  c o n s i d e r a b l e  conc e r n  
over the p o s s i b i l i t y  of d e l a y  inherent in a d e c i s i o n  to 
util '.ze a h i g h e r  p r e s s u r e  system. A l a s k a n  N o r t h w e s t  has 
stated that a d e c i s i o n  to utilize a h i g h e r  p r e s s u r e  s y s t e m  
would likely result in a d elay of 2 years, r e s u l t i n g  in 
an increase in n o m i n a l  do l l a r  capital costs of at least 
$1 billion.

U.S.. G o v e r n m e n t  t e c h nical experts c o n s i d e r e d  this 
p r o b l e m  w h e n  the C a n a d i a n  Gov e r n m e n t  s o l i c i t e d  our c o mments 
as input to its d e c i s i o n  on pipe size for the W h i t e h o r s e - t o -  
James River segment. At that time our e x p e r t s  c o n c l u d e d  
‘.hat some d e lay for r e q u i s i t e  safety and r e l i a b i l i t y  t e s t­
ing was possible, but c o uld likely be avoided. T h eir 
c on c l u s i o n  was:

30/ As shown in table 2, we have r e a l l o c a t e d  some capital 
costs for the 1260- p s i g  sy s t e m  among the cost c a t e g o r­
ies, a l t h o u g h  our total capi t a l  costs are the same 
e xcept for the e x t t a  c o 3 ts of p r o c e s s i n g  and c o n d i t i o n­
ing. W e  ha v e  d i s c u s s e d  this r e a l l o c a t i o n  with A l a s k a n  
N o r t h w e s t  and they do not object.
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t a b l e  2

C O M P A R I S O N  O F  P I P E L I N E  C O S T  E S T I M A T E S  
1 9 7 5  B a s e  C o s t s  - S M i l l i o n s

1 2 6 0 P S I G 1 6 8 0  P S I G D i f f e r e n c e

N A P F E R C N A P  F E R C N A P  F E R C

C h a n g e a b l e  C o s t s

P i p e  c o s t  - d e l i v e r e d 5 2 9 . 1 4 7 5 . 4 7 0 4 . 1 6 5 0 . 4 1 7 5 . 0 1 7 5 . 0

W e l d i n g 2 1 . 5 2 5 . 4 4 1 . 6 3 6 . 1 2 0 . 1 1 0 . 7

D o u b l e  J o i n t i n g 1 4 . 1 9 . 7 2 6 . 9 1 3 . 7 1 2 . 8 4. 0

W e i g h t s 2 5 . 1 2 5 . 1 1 8 . 8 1 8 . 8 - 6 . 3 - 6 . 3

VFF, I n s t a l l e d 2 4 . 7 2 4 . 7 39.4 3 4 . 6 1 4 . 7 9 . 9

B e n d i n g 4 . 8 4.8 6 .5 6 . 5 1 .7 1 . 7

S h o r t  t i e - i n s 3.9 3.9 5.4 5.4 1. 5 1 . 5

T i e - i n s 9 . 5 9 . 5 1 8 . 5 1 4 . 2 9 . 0 4 . 7

S e t  Up a n d  A l i g n m e n t 2 0 . 3 2 0 . 3 2 8 . 0 2 8 . 0 7. 7 7 . 7

S p e c i a l  C o n s t r u c t i o n 7 . 3 7. 3 9 . 6 9. 6 2 .3 2 . 3

C r a c k  A r r e s t o r s 0 0 1 2 . 7 1 2 . 7 1 2 . 7 1 2 . 7

A d d ’l S i d e  b o o m s ,  l a b o r _ 3 7 . 5 1 0 . 0 3 7 . 5 1 0 . 0

A d d ' l  f u e l 5.7 2. 0 5.7 2 . 0

A d d ' l  t e s t i n g
- - 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0

R i v e r  C r o s s i n g s 1 3 . 0

j ■ ■ e» -

• 1 7 . 3 • 4. 3 0

6 7 3 , 3 & 0 6  .1 9 8 2 . 0 6 5 2 . 0 3 0 6 . 7 2 4 5 . 9

A d d ' l  P r u d h o e  B a y  
P r o c e s s i n g 0 3 0 . 0 0 0 0 - 3 0 . 0

O t h e r  C o s t s  ( n o n­
va r i a b l e )  •• 9 9 1 . 2 1 1 6 0 . 7 9 9 1 . 2 1 1 8 0 . 7 0 0

E t S C o n t i n g e n c y 18 3. 3 60 . 6*• 1 9 3 . 0 8 5 . 2 « * * 9 . 7 2 4 . 6

T o t a l  P i p e l i n e  
C a p i t a l  C o s t s  

( e x c l u d i n g  c o m p r e s s i o n )
1 8 4 7 . 8 1877..4 2 1 6 6 . 2 2 1 1 7 . 9 3 1 8 . 4 2 4 0 . 5

N o  c h a n g e  in c o s t  a s s u m e d  — i n c l u d e d  in o t h e r  c o s t s  
D e r i v e d  f r o m  s u b t r a c t i n g  c h a n g e a b l e  c o s t s  f r o m  t o t a l .

A m o u n t  o n  c h a n g e a b l e  c o s t  i t e m s  o n l y  - a d d ' l  a m o u n t s  i n c l u d e d  in o t h e r  c o s t s .
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We are in agreement that testing all three, or 
even two, pipe designs will djlay completion of 
construction, perhaps for as long as the two years 
which the Canadians have predicted. Selection of 
any one of the size and pressure combinations to the 
exclusion of all others now or within the near future 
will permit the pipeline applicants to conduct burst 
test verification and initiate purchase of the pipe 
earlier in order to complete the pipeline within the 
time frame described in the U.S./Canadian agreement. 31/

That report went on to say that, although our experts believe 
that a confirmatory testing program could be designed for 
the higher pressure alternative which would have very little 
likelihood of failure, there was more risk of failure for a 
higher pressure alternative than for a lower pressure one. 
Specifically, the experts said;

We recognize that the possibility of delays 
associated with testing of the 48-inch 1680 psig 
pipe may be slightly greater because of the higher 
pressure. 32/

The impact of delay, as well as the impact of a possibly 
higher tendency toward cost overrun for the higher pressure 
systems, is illustrated in figure 3. For a nominal dollar 
case, we have plotted the cost-of-service for a 1680-psig 
system with capital costs $1 billion higher than anticipated. 33/

31/ "U.S. Government Safety and Reliability Evaluation of
Different Pipe Size and Pressure Combinations for 
Alaska Gas Pipeline," Oo. Cit., Executive Summary, pp. 
1- 2 .

32/ Ibid., p. 5. In comments on the draft of this report, 
DOT added, "Realistically, the expected ’failure' that 
could occur relates to the effectiveness of pipe 
toughness .alone to stop ductile fractures. ihe 
alternative simply is to add mechanical crack arrestor3 
or rerun the tests with tougher pipe. The latter may 
mean a 3-6 month delay at worst." (October 26, 1978, 
Comments, p. 2)

33/ The choice of $1 billion as additional capital cost 
due to either delay or cost overrun is purely ..llus- 
trative. Use of this example is not meant to imply 
that choice of the 1680 psig system would result in a 
$1 billion cost overrun. We do not now know whether 
choice of the 1680-psig system would result in any 
greater cost overruns than for the 1260-psig system.
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As can be se e n  from figure 3, i n c r e a s e d  c a p i t a l  costs for 
the h i g h - p r e s s u r e  systems r e lative to the l o w - p r e s s u r e  ones, 
wi.ether due to time delays for t e s ting or r e l a t i v e l y  hi g h e r  
cost overruns, w o u l d  have the ef f e c t  of m o v i n g  upw a r d  the 
cr o s s o v e r  p o i n t  in t h r o u g h p u t  vol u m e  for g o i n g  from the 
lower p r e s s u r e  s y s t e m  to a h i g h e r  p r e s s u r e  one as the 
lea s t - c o s t  system. Our c a l c u l a t i o n s  show that the sp r e a d  in 
unit co s t  of service, (constant 1975 dollars, fuel cost 
$1.60 per mmBtu) among the three systems a m o unts to less 
than 10 p e r c e n t  of the lowest one for t h r o u g h p u t  volu m e s  up 
to a b out 3.5 befd. At h i g h e r  t h r o u g h p u t  volumes, the cost 
of s e r v i c e  plots for the three systems s t art to d i v e r g e  more 
rapidly. A l a s k a n  N o r t h w e s t  w o u l d  put the t h r o u g h p u t  point 
at w h i c h  the c o s t - o f - s e r v i c e  plots s tart to d i v e r g e  closer 
to 4.0 befd.

The c o m p a r i s o n  of cost of s e r vice plots u s i n g  our 
ca p ital cost e s t i m a t e s  wi t h  those u s ing Alasjcan N o r t h w e s t’s 
illustrates that s m all d i f f e r e n c e s  in a s s u m p t i o n s  or e x p e c­
tations a b o u t  capital costs or o t h e r  p a r a m e t e r s  can shift 
the c r o s s o v e r  points noticeably. 34/ Thus, I co n c l u d e  
that the p r e c i s e  c r o s s o v e r  points are less s i g n i f i c a n t  for 
d e c i s i o n m a k i n g  than the points w h e r e  the c o s t - o f - s e r v i c e  
plots s t art to diverge.

Our c o s t - o f - s e r v i c e  pl o t  for the 1260-psig s y s t e m  
includes the e f f e c t  of the a d d i t i o n a l  cost of the c o n­
dit i o n i n g  f a c ilities to m e e t  the p i p e l i n e  q u a l i t y  s p e c i f i­
cati o n  at that pressure. This a s s u m p t i o n  provides an 
i n d i c a t i o n  of the total s y s t e m —  p i p e l i n e  plus c o n d i t i o n i n g  
f a c i l i t y —  c o s t  c o n s e q u e n c e s  of the 1260- p s i g  decision.
This d i f f e r e n c e  p a r t i a l l y  ex p l a i n s  the d i f f e r e n c e  b e t w e e n  
our results and A l a s k a n  Northwest's. O ther likely sources 
of d i f f e r e n c e  include:

o h e a t i n g  value of gas streams;

o c o m p u t a t i o n  of fuel use for c o m p r e s s i o n  and chilling; 
and

o o u r  s i m p l i f i e d  c o s t - o f - s e r v i c e  c o m p u t a t i o n  methodology.

34/ A d i f f e r e n c e  of $77.9 m i l l i o n  in relative c a p ital costs, 
w h ich a m o u n t s  to 4.2 p e r c e n t  of A l a s k a n  N o r t h w e s t '3 
e s t i m a t e  for the 1260-psig s y s t e m  and a s m a ller p r o­
porti o n  of the e s t i m a t e s  for o t h e r  systems, shifted 
the c r o s s o v e r  point from 2.65 to 2.9 be f d  in the 
exam p l e  g i ven above.
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E X P L A N A T I O N  OF C O S T  D I F F E R E N C E S  FOR V A R IOUS SIZE SYSTEiMS

Table A-l presents e s t i m a t e d  inv e s t m e n t  co s t  for 
systems d e s i g n e a  to o p e r a t e  at 1260, 1440 and 1680 psig.

Table A-2 s u m m a r i z e s  the h o r s e p o w e r  (hp) and fuel 
r equirements for the three systems.

M etho d o l o g y

Total c a p i t a l  cost? for the 1260-psig base case s y s t e m  
at a 2.4 be f d  t h r o u g h p u t  rate w e r e  taken from the c a p ital 
cost data filed wi t h  the FPC by Alcan Pipeline C o m p a n y  in 
March 1977. I n d e p e n d e n t  cost e s t i m a t e s  we r e  ma d e  for all 
items w h ere costs s h o u l d  ch a n g e  m a t e r i a l l y  as a result of 
u t i l i z i n g  h e a v i e r  pipe with a g r e a t e r  wall thickness. These 
cost estim a t e s  are shown in table A-l. The e s t i m a t e d  costs 
of all o t h e r  (nonvariable) items we r e  assumed to be e q ual 
to the d i f f e r e n c e  b e t w e e n  filed costs and the total cost of 
the var i a b l e  items tor the 1260 psig, 2.4 b e f d  ba s e  case.

C o m p r e s s o r  and fuel costs we r e  c a l c u l a t e d  b a s e d  upon 
com p u t e d  r e q u i r e m e n t s  for the three systems for flow rates 
of 1.6, 2.4, 3.2, 4.0, 4.8 and 5.6 befd. An FERC c o m p u t e r  
model b a sed upon A m e r i c a n  Gas A s s o c i a t i o n  (AGA) p i p e l i n e  flow 
equations was used to d e t e r m i n e  c o m p r e s s i o n  and c h i l l i n g  hp 
and fuel requirements. The a d d i t i o n a l  gas p r o c e s s i n g  and 
c o n d i t i o n i n g  p l ant costs relative to those for the 1680-psig 
s y s t e m  we r e  added to the capi t a l  costs of the 1260-psig and 
1440-psig systems as that d i f f e r e n c e  could have been refle c t e d  
in an increment to any g a t h e r i n g  and c o n d i t i o n i n g  allowance, 
if allowed by the Commission. Plant cost d i f f e r e n c e s  are 
b ased on cost d i f f e r e n c e s  in c l u d e d  in the m a t e r i a l s  s u p p l i e d  
by Arco, a d j u s t e d  to 1975 dollars. All o t her c a p i t a l  c o 3 ts 
are e x p r e s s e d  in 1975 dollars.

As a result of the above methodology, total costs shown 
are e x p e c t e d  to be o n l y  roughly correct. However, cost 
d i f f e r e n c e s  should be rea s o n a b l y  accurate.

C a p i t a l  cost data from table A-l and fuel requ i r e m e n t s 
shown in table A-2 w e r e  used in an FERC c o s t - o f - s e r v i c e  model 
to c o m p u t e  an e x p e c t e d  c o s t - o f - s e r v i c e  for each case. As 
n oted above, c o s t - o f - s e r v i c e  d i f f e r e n c e s  should be more 
m e a n i n g f u l  than c o s t - o f - s e r v i c e  values for i n d ividual cases.
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P I P E L I N E  C A P I T A L  C O S T  E S T t .-1ATES - F E R C  

A l l  C o s t s  i n  M i l l i o n s  o f  1 3 7 5  D o l l a r s

t a b l e  A  1

1. P i p e l i n e

T o  C a n a d i a n B o r d e r T o  W h i t e h o r s e , Y u k o n

P r e s s u r e P S I G 1 2 6 0 1 4 4 0 1 6 1 7 1 2 6 0 1 4 4 0 1680
L e n g t h M i l e s 7 3 1 . 4 7 3 1 . 4 7 3 1 . 4 1 0 0 0 1 0 0 0 1 0 0 0
W e i g h t  o f  P i p e M  T o n s  64 6 7 38 86 0 85 9 9 8 2 1 1 4 5

P i p e  C o s t  ( D e l i . e r e d ) M M  S 4 7 5 . 4 5 5 0 . 3 6 5 0 . 4 6 4 0 . 9 7 4 1 . 9 8 7 6 . 5

W e l d i n g M M  S 2 5 . 4 3 0 . 1 3 6 . 1 3 4 . 7 4 1 . 0 4 9 . 0
D o u b l e  J o i n t i n g «

9 . 7 1 1 . 3 1 3 . 7 1 2 . 1 1 4 . 2 1 7 . 2
W e i g h t s m

2 5 . 1 2 2 . 0 1 8 . 8 3 6 . 1 3 1 . 6 2 7 . 1
V a l v e s ,  F i t t i n g s ,

I n s t a l l a t i o n m
2 4 . 7 2 9 . 6 3 4 . 6 3 3 . 7 4 0 . 5 4 7 . 3

S h o r t  t i e - i n s m
3.9 4. 6 5.4 5 . 3 6 . 3 7 . 4

T i e - i n s •
9. 5 1 1. 4 1 4 . 2 1 3 . 0 1 5 . 6 1 9 . 4

S e t  U p  t  A l i g n m e n t •
2 0 . 3 2 3 . 8 2 8 . 0 2 7 . 8 3 2 . 3 3 8 . 3

S p e c i a l  C o n s t r u c t i o n ■
7.3 8.4 9 . 6 1 0 . 0 1 1 . 5 1 3 . 1

B e n d i n g • 4.8 5. 5 6 . 5 6 . 6 7 . 5 8. 9
C r a c k  A r r e s t e r s •

0 1 2 . 7 1 2 . 7 0 1 7 . 4 17. 4
A d d ' l  S i d e b o o m s ,  l a b o r m

0 5.0 1 0 . 0 0 6 . 8 1 3 . 7
A d d ' l  F u e l m

0 1 .0 2. 0 0 1. 3 2 . 6
T e s t  P r o ' r a m s - a d d ’1 m

0 1 0 . 0 1 0 . 0 0 1 0 . 0 1 0 . 0
S u b t o t a l T3677 1 7 5 . 2 2 6 1 . 6 1 7 9 . 3 2 3 6 . 0 271.4

A d d ' l  C o n t i n g e n c i e s ,  
e n g i n e e r i n g  t
S u p e r v i s i o n m 6 0 . 0 7 2 . 6 8 5 . 2 8 2 . 0 9 7 . 8 1 1 4 . 8

S u b t o t a l - V a r i a b l e  I t e m s m 6 6 6 . 7 7 9 8 . 1 9 3 7 . 2 9 0 2 . 2 1 0 7 5 . 7 1 2 6 2 . 7

O t h e r  C o s t s 1 1 8 0 . 7 1 1 8 0 . 7 1 1 8 0 . 7 1 3 9 3 . 2 1 3 9 3 . 2 1 3 9 3 . 2
S u b t o t a l - M M  $ 1 8 4 7 . 4 * 1 9 7 8 . 8 2 1 1 7 . 9 2 2 9 5 . 4 * * 2 4 6 8 . 9 2 6 5 5 . 9

D i f f e r e n c e — 1 3 1 . 4 2 7 0 . 5 — 1 7 3 . 5 3 6 0 . 5

N o r t h  S l o p e  C o s t s ( E x  C o m p r e s s i o n )  
P r o c e s s i n g  P l a n t  A d d i t i o n s

M M  $ 3 0 . 0 2 0 . 0 0 30 20 0

S u b t o t a l  (Ex C o m p r e s s i o n ) K M  $ IB 77. 4 1 9 9 8 . 8 2 1 1 7 . 9 2 3 2 5 . 4 2 4 8 8 . 9 2 6 5 5 . 9

F r o m  A l c a n  M a r c h  1 9 7 7  f i l i n g  ( T o t a l  C o a t  - A F U D C  - C o m p r e s s o r  C o a t s )

*• 4 9 . 5  p e r c e n t  o f  F o o t h i l l s  f i l e d  c o s t e d  f o r  t h e  Y u k o n ,  m i n u s  c o m p r e s s o r
c o s t s ,  p l u s  A l a s k a n  c o s t a
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t a b l e  A - l  ( C o n t i n u e d )

P I P E L I N E  C A P I T A L  C O S T  E S T I M A T E S  - V A R I O U S  S Y S T E M S  t T H R O U G H P U T  R A T E S

2. C o m p r e s s i o n  a nd  C o o l i n g

C o m p r e s s i o n  k C o o l i n g ,  
P r u d h o e  B a y  I n l e t

C o m p r e s s i o n  & C o o l i n g ,  
C o m p r e s s o r  S t a t i o n s

E n g i n e e r i n g ,  S u p e r v i s i o n  
an d c o n t i n g e n c i e s  f o r  
c o m p r e s s o r  s t a t i o n s

A d d  P i p e l i n e  C o s t  (Less  

c o m p r e s s i o n  a n d  A F U D C )

3. T o t a l  D i r e c t  C a p i t a l  C o s t

(Less A F U D C  b u t  i n c l u d i n g  
P r u d h o e  B a y  e x t r a  P r o­
c e s s i n g  k C o m p r e s s i o n )

A l a s k a T o  W h i t e h o r s e . Y u k o n

P S I G 1 2 6 0 1 4 4 0 1 68 0 1 2 6 0 1 4 4 0 16 80

1 . 6 1 6 . 0 2 4 . 0 2 4 . 0 1 6 . 0 2 4 . 0 2 4. 0
2.4 2 4 . 0 3 2 . 0 4 8 . 0 2 4 . 0 3 2 . 0 48 .0
3 . 2 4 8 . 0 7 2 . 0 8 0 . 0 4 8 . 0 7 2 . 0 80 .0
4 . 0 7 2 . 0 9 6 . 0 1 2 0 . 0 7 2 . 0 9 6 . 0 1 2 0 . 0
4. 6 9 6 . 0 1 2 0 . 0 1 5 2 . 0 9 6 . 0 1 2 0 . 0 1 5 2 . 0
5. 6 1 1 2 . 0 1 4 4 . 0 1 9 2 . 0 1 1 2 . 0 1 4 4 . 0 1 9 2 . 0

1.6 8 0 . 0 6 0 . 0 4 0 . 0 1 2 0 . 0 8 0 . 0 6 0. 0
2.4 1 8 0 . 0 1 2 0 . 0 1 0 0 . 0 2 4 0 . 0 1 8 0 . 0 1 2 0 . 0
3.2 354 .0 2 6 0 . 0 1 8 9 . 0 4 7 2 . 0 3 5 4 . 0 2 6 0 . 0
4 . 0 60 7.0 4 4 9 . 0 2 8 3 . 0 8 0 4 . 0 6 4 7 . 0 4 1 0 . 0
4. 8 11:0 . 0 6 8 2 . 0 4 7 5 . 0 1 4 6 7 . 0 1 0 9 6 . 0 6 9 3 . 0
5. 6 18 1.5.0 1 1 5 5 . 0 8 4 0 . 0 2 3 8 8 . 0 1 5 8 1 . 0 1 2 3 5 . 0

1.6 9 . 6 8.4 6. 4 1 3. 6 1 0. 4 8.4
2.4 2 0. 4 1 5 . 2 14. 8 2 6. 4 2 1 . 2 1 6. 8
3. 2 4 0 . 2 3 3 . 2 2 6 . 9 5 2 . 0 4 2 . 6 3 4 . 0
4 . 0 6 8 . 1 5 4 . 5 40. 3 9 5 . 6 74. 3 5 3 . 0
4.8 1 1 6 . 2 8 0 . 2 6 2 . 7 1 5 6 . 3 1 2 1 . 6 84. 5
5.6 1 9 2 . 7 1 2 9 . 9 1 0 3 . 2 2 5 0 . 0 1 7 2 . 0 1 4 2 . 7

1 8 7 7 . 4 1 9 9 6 . 8 2 1 1 7 . 9 2 3 2 5 . 4 2 4 3 8 . 9 2 6 5 5 . 9

1.6 1 9 8 3 . 0 2 0 9 1 . 2 2 1 8 8 . 3 2 4 7 5 . 0 2 6 0 3 . 3 2 7 4 0 . 3
2. 4 2 1 0 1 . 8 2 1 6 6 . 0 2 2 8 0 . 7 2 6 1 5 . 9 2 7 2 2 . 1 2 8 4 0 . 7
3 . 2 2 3 1 9 . 6 2 3 6 4 . 0 2 4 1 3 . 8 2 8 9 7 . 4 2 9 5 7 . 5 3 0 2 9 . 9
4 . 0 2 6 2 4 . 5  • 2 5 9 8 . 3 2 5 6 1 . 2 3 3 7 7 . 0 3 3 0 6 . 2 3 2 3 8 . 9
4. 8 3 2 0 9 . 6 2 8 8 1 . 0 2 8 0 7 . 6 4 0 4 4 . 7 3 8 2 6 . 5 3 5 8 5 . 4
5 . 6 3 9 9 7 . 1 3 4 2 7 . 6 3 2 5 3 . 1 5 0 7 5 . 4 4 3 8 6 . 4 4 2 2 5 . 6
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T a b l e  A- 2
C a l c u l a t e d  P o w e r  a nd Tual B e qui »s»enta 

at D i f f e r e n t  O p e r a t i n g  P r e a a u r c s  en d  TI r o u g h p u t  J Utaa

O p e r a t i n g
Prea a u r a .
n a l e  1260 1440__________________  16*0p ’ ZSpTTTnoK—EKmTng—foul Ca îriiiiM Chilling '.'oul Ca*pr...ion CiuIUm

T h r o u g h p u t  
rata, befd

p r u d h o e  Kay Inlet

1.1 *«
2 . 4  » 5

j.2 \n
4 . C

1 . 6  
2 . 4  
1 . 2  
4 . C  
4 . 1  
S. 6

1 . 6
2 . 4
1 . 2  4. C

14
2.4 
1 . 2
4 . 0
4.1
6 . 4

3u— er p o w e r  r e q u i r e m e n t s  (in t h o u a a n d a  of HP)

159
-.6
5.6 » 2

<»

11 •l* 74 22 96 16

26 1 2 2 116 33 141 13 0

36 162 14* 44 1*1 193

44 203 166 55 241 216

63 244 223 46 2*7 25*

61

1MB
213

er a nd wi n t e r )

260 

fuel requi

77

re m e n t s

339 

(in » c f d )

30 3

19.0 19.1

22.4 26.6

29.4 35.0

36.4 4 3 . 9

4 4 . 3 52.4

5 1 . 3 41 . 1

2. P r u d h o e  Bay to C a n a d i a n  B o r d e r

p o w e r  r e q u i r e m e n t *  (in t h o u a a n d a  of BP)

j J j”  *’ *•’ ”  *»• **’ \\»7i i7i i>3 i n  in  »o» j>* »;
1151 i l l  1456 «1» 51* I®!! ” 7 1JI
m i  1 ) 1 4  llfll 334 1639 BB 2  229H J 2  664 2 2 9 6  1301 334 163?

A v e r a g e  C a a m m r  and wi n t e r '  fuel r e g m r a m e n t a  ( i n j » g «

1 4 . 6 12.4

39.5 26.6

• 4. 3 11.1

1 6 0 . 9 1 1 4.9

9 9 * . | 193.1

4 4 4 . 6 2 9 9 . 0

p r u d h o e  Bay to W h i t e h o r a e

p o w e r  r e q u i r e m e n t !  in t h o u a a n d a  of HP'

A v e r a g e  (aua— r a n d  w i n t e r )  f uel r e g n r a a a n t i  U p  — * * * 1

20 . 0 14.4

50.2 36.4

1 0 9 . 4 91.2

2' 3 9 191.6

349.4 * 2 43.6

5 9 1 . 0 4 0 2 . 5

29 
41 
54 
61 
• 1 
95

t a  51 21 92 39 16 13 25 11
H  til <• m e  10* 39 146 71 10

J!  2 1 4  4 9  1 6 )  M  f!
\ ' \  J i ?  9 4  5 9 )  3 9 1  4 9  6 2 0  2 1 9  5 0

* • 1  1 9 9  1 1 4 9  9 0 )  1 2 9  1 2 9  4 9 3  I I
1 7 1 4  2 9 )  2 0 0 9  * 1 2 ) 6  2 0 9  1 4 4 6  B 2 1
i i i t  " S i  m *  m  2219 » h  a**

T o t a l

113
190227
2*4
340
399

21.5
30.1
41.2
51.5  
61.7  
92.0

39
1 0 1

221
4'5
904

1110

1.9
2 2 . 1
43.6
99.6 
121.« 
2 0 1 . 2

4 4  
1)6 
211 669 
9 4 4  1640

1 0 . 0  
26.0 
64.6 

103 1 
149 i 
291.9

• Totaia My not equal eu» at parts due to rounding.
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A laska Gas P r o j e c t  O f f i c e  C a p i t a l  Co s t  E s t i m a t e s

Items for w h i c h  d i f f e r e n c e s  in pipe w e i g h t  and o p e r a t i n g  
p r e s s u r e  result in m i n i m a l  d i f f e r e n c e s  in cost

The f o l l o w i n g  a c t i v i t i e s  d u r i n g  p i p e l i n e  c o n s t r u c t i o n  
were a s s u m e d  to have the same co s t  "(or on l y  m i n o r  c o s t  
differences) r e g ardless of the pipe's w e i g h t  or p r e s s u r e
r a t i n g : 

1 . R i g h t - o f - w a y  procurement.

2 . C l e a r i n g  and grading.

3. W o r k p a d  and access roads.

4. Ditching.

5. Pipe alignment.

6 . Field storage of pipe and materials.

7. Coat and w r a p  pipe.

8 . Pipe inspection.

9. P a d d i n g  and backfill.

10. Cleanup.

1 1 . .<esod.

1 2 . M e t e r i n g  e q u i p m e n * .

13. Aut o m a t i o n  and te l e c o m m u n i c a t i o n s .

14. River crossings.

In actual practice, i n c r e a s i n g  the o p e r a t i n g  p r e s s u r e  should 
result in only m i n o r  d i f f e r e n c e s  in actual e n g i n e e r i n g  and 
super si o n  costs. However, since these items are frequently  
con s i d e r e d  as ad d - o n  items and are usually e x p r e s s e d  as a 
per c e n t a g e  of o t h e r  items, they w e r e  treated as a v a r i a b l e  
cost in this report.
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Items w h e r e  d i f f e r e n c e s  in pipe w e i g h t  and o p e r a t i n g  p r e s s u r e  
wi l l  change costs

Pipe Costs

Pipe costs we r e  c o m p u t e d  a ssuming a 1975 ba s e  m i l l  
p rice of $550 per ton for 0 . 6 - i n c h  wa l l  thickness, int e r n a l l y 
coated pipe, plus the f o l l o w i n g  charges:

1. $10/ton a d d i t i o n a l  cost for 0 . 6 3 6-inch wall
thickness pipe.

2 . $ 20/ton a d d i t i o n a l  cost for 0 . 8 0 - i n c h  wall  
thickness pipe.

3. $50/ton a d d i t i o n a l  cost for increased pipe 
t o u g h n e s s .

4. $30/ton i n c r e a s e d  mill c o s t - C a n a d i a n  pipe.

5. $20/ton Yukon tax.

To c o m pute tonnage r e q u i r e m e n t s  for pipe it was a s s u m e d  that 
the h e a v i e r  wa l l  thickness r equired in Class II and III c o n­
struc t i o n  locations w o uld increase r e q u i rements by 10 p e r c e n c  
compared to the tonnage re q u i r e d  if the en t i r e  line was 
con s i d e r e d  as Class I construction.

Pipe T r a n s p o r t a t i o n

It was assumed that the pipe w o u l d  be ship p e d  from the 
mill to d e l i v e r y  points in A l a s k a  by i n t e r c o a s t a l  vessels.
The follo w i n g  d e l i v e r y  costs we r e  assumed.

$/ton (1975)

Baytown, Texas, to Anchorage, Alaska 90

Baytown, Texas, to P r u d h o e  Bay, Al a s k a  140

Wellman, Ontario, to Skagway, Al a s k a  100

Pipe d e l i v e r e d  to A n c h o r a g e  (or Seward), Alaska, that 
will be further s h i pped to Fairbanks, Alaska, via the Al a s k a  
railroad, was assu m e d  to incur an add i t i o n a l  charge of $20 
per ton. Rail charges from Skagway, Alaska, to White h o r s e ,  
Yukcn, w e r e  a s s umed to be $10 per ton.
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It was assumed that the pipe w o u l d  be st r u n g  from pipe 
storage po:'nts in P r u dhoe Bay, Fairbanks, A n c h o r a g e  (or 
V a l d e z ) , Alaska, and White h o r s e ,  Yukon. The f o l l o w i n g  pipe 
strinr.^ng costs were assumed:

S t r i n g i n g  costs, $/ton (1975)

Wa l l t h i c k n e s s , inches

0.6 0 .686 0 .80

From: Prudhoe Bay 21.60 19. 80 24. 30

F airbanks - North 18.80 17.40 21.20

F airbanks - East 15.10 14.20 17.00

A n c h o r a g e  (Valdez) 15.10 14.20 17.00

W h i t e h o r s e 15.10 14.20 17.00

Higher costs we r e  a s s umed north of the Yukon R i v e r . St r i n g
ing costs v a r i e d  b e c ause of a s s u m e d  truck w e i g h t  limitations.
For instance, it was a i s u m e d  that only two dou b l e  joints of
0 .8-inch wall thickness pipe c o uld be d e l i v e r e d  per load 
compared to three double joints of 0 .6 -inch thickness pipe.
The w e i g h t  limitations a s s r m e d  are p r o b a b l y  conservative.

W e l d i n g

Alas k a n  North w e s t  has st a t e d  that i n c reasing pipe w e i g h t  
and wall thickness reduces c o n s t r u c t i o n  speed, due to i n c r e a s­
ed w e l d i n g  requirements. They m a i n t a i n  that such reduced c o n­
struc t i o n  rate increases costs s i g n i f i c a n t l y  moro than just 
the increased w e l d i n g  costs, since a slower pace increases 
the cost of most c o n s t r u c t i o n  activities. In contrast, 
others have stated that i n c r e a s i n g  wall thickness sh o u l d  not 
slow down construction.

Our k n o w l e d g e  of the w e l d i n g  p r o c e d u r e  is that the 
stringer bead (the initial weld) is made by a s t r i n g e r  bead  
crew, which for 48-inch d i a m e t e r  pipe w o u l d  likely consist of 
four welders. Upon finishing the st r i n g e r  bead, the st r i n g e r  
bead crew moves forward to th'* next joint. I m mediately 
following com p l e t i o n  of the 3 t r i n g e r  bead, the hot pass bead 
is placed by the hot pass crew. Since the hot pass bead is 
applied at a s lightly hi g h e r  speed than the s t r i n g e r  bead, the 
hot pass crew usually has no trouble keeping up with the
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s t r i n g e r  crew. The filler and cap b e a d  are made by s e p a r a t e  
crews. Normally, a filler and cap c r e w  w i l l  stay w i t h  a 
we l d  until it is finished. Since mo r e  w e l d  m a t e r i a l  m u s t  be 
pla c e d  by the filler and cap welders, there may be several  
filler and cap crews per s t r i n g e r  crew. W h e n  t h i cker w a l l  
pip>' is welded, it is only n e c e s s a r y  to add more filler and 
cap welders.

A c c o r d i n g  to our u n d e r s t a n d i n g  of the process, the only 
w e l d i n g  p r o b l  m wi t h  thicker w a l l  p i p e  is that 0 . 8 - i n c h  wall 
thickness pipe w o u l d  add about 100,000 to 120,000 man-h o u r s  
of a d d i t i o n a l  w e l d e r  time c o m p a r e d  to that req u i r e d  for 0.6- 
inch w a l l  thickness pipe. A s s u m i n g  a 2-^ear c o n s t r u c t i o n  
pe r i o d  and 1600 m a n - h o u r s  per y e a r  per welder, this a d d i t i o n a l 
w e l d i n g  w o u l d  require add i n g  at~>"t 38 welders. There s h o u l d  
be no changes in n o n d e s t r u c t i v e  casting requirements, and 
only m i n o r  increases in i n s p e c t i o n  and s u p e r v i s o r y  personnel.

C o n s t r u c t i o n  speed is d e t e r m i n e d  by the speed of the 
s t r i n g e r  crew. Since the time to make the s t r i n g e r  pass is 
i n d e p e n d e n t  of wa l l  thickness, w e l d i n g  speed, e x p r e s s e d  as 
joints per day or miles per day, sh o u l d  not oe a f unction of 
wall thickness. As a c o n s e quence, i n c r e a s i n g  the w a l l  
thickness of the pipe should not m a t e r i a l l y  reduce c o n s t r u c t i o n  
speed.

W e l d i n g  costs shown in table A-l assume ma n u a l  welding; 
a u t o m a t i c  or s e m i - a u t o m a t i c  ma c h i n e s  could p r o b a b l y  reduce 
costs and improve weld quality. W e l d i n g  time is b a s e d  upon 
a t h eoretical arc time a s s u m i n g  d e p o s i t i o n  of 0.8 pounds of 
w e l d  mat e r i a l  per minute; c h a n g i n g  e l e c t r o d e s  is a l l o w e d  for 
by ad d i n g  o n e - t h i r d  again to the time s p end d e p o s i t i n g  w e l d  
material. We then assume that 50 p e r c e n t  of w e l d e r s’ wo r k i n g  
time is s p end on activities o t her than these two.

Double Jointing

It was a s s umed that a u t o m a t i c  or s e m i - a u t o m a t i c  w e l d i n g  
machines w o u l d  be u t i l i z e d  for d o u b l e j o i n t i n g  under c o n­
trolled, indoor conditions. The p r i n c i p a l  d i f f e r e n c e s  in 
d o u b l e j o i n t i n g  costs for thicker wall pipe co m p a r e d  to 
thinner pipe w o uld be an increase in m a c h i n e  and o p e r a t o r  
t i m e .

Bending

It was a s s umed that b e n d i n g  costs for the 0 . 8 - i n c h  wall 
thickness i f pe w o u l d  be 10 p e r c e n t  g r e a t e r  than for pipe 
with 0 .6-inch wall thickness, or a b out $ 0 . 25/foot increase.
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S i d e b o o m s  - S u p p o r t  T r a c t o r s

It was a s s u m e d  that the h e a v i e r  pipe w o u l d  n e c e s s i t a t e  
h e a v i e r  l i f t i n g  e q u ipment, w i t h  a r e s u l t a n t  i n crease in fuel 
and a m o r t i z a t i o n  costs. No i n crease in o p e r a t i n g  p e r s o n n e l  
was assumed.

Co ncrete W e i g h t s

M a r c h  1977 filed costs w e r e  a s s u m e d  for the ba s e  case. 
Costs for the h e a v i e r  pi p e  w e r e  c o m p u t e d  a s s u m i n g  that tota2 
costs for w e i g h t s  w o u l d  be p r o p o r t i o n a l  to the p i p e l i n e  
n egative b o u y a n c y  w i t h o u t  wei g h t s .

Valves and F ittings

Block v a l v e  costs of $90,000, $96,000 and $105,000 each 
were a s s umed for 1260 psig, 1440 psig and 1680 psig valves, 
respectively. Installed costs of valves and fittings we r e  
assumed to be s e v e n  times the v a l v e  costs. All costs are 
based upon 1975 prices.

C o m p r e s s i o n  and C o o l i n g

The h i g h - p r e s s u r e  s y s t e m s  w i l l  increase c o m p r e s s i o n  and 
c o o l i n g  r e q u i r e m e n t s  at P r u dhoe Bay, but w i l l  reduce them 
»t p i p e l i n e  c o m p r e s s o r  'tations. C o m p u t e d  h o r s e p o w e r  
requ i r e m e n t s  are s h own on table A-2

C o m p r e s s o r s  are now used to r e i n j e c t  p r o d u c e d  gas. 
E xi s t i n g  first s t age c o m p r e s s o r s  c o m p r e s s  the gas from about 
550 psig at flow s t a t i o n  d i s c h a r g e  points to about 1700 psig. 
These c o m p r e s s o r s  p o s s i b l y  w o u l d  not need to be d u p l i c a t e d .35/

25/ S ohio noted in its c o m m e n t s  o n  our draft report that
w h e t h e r  the c o m p r e s s o r s  w i l l  need to be d u p l i c a t e d  will 
de p e n d  on w h e t h e r  Prudhoe Bay w o r k i n g  i nterest owners agree 
to release any of these fac i l i t i e s  for gas sales service.

Ar c o  al s o  a d d r e s s e d  this p oint in its c o mments on the draft 
report. It noted that the P r u dhoe Bay owners installed 
c o m p r e s s o r s  to r e inject gas w h ich is p r o d u c e d  with crude 
oil. At the time gas sales c o m m e n c e  the volume of g a 3 
w h ich will have to be r e i n j e c t e d  will be reduced by the 
v olume of gas sales. However, these compre s s o r s  may still 
be required for r e i n j e c t i n g  a p o r t i o n  of the gas p r o d u c t i o n  
in o r der to m a i n t a i n  crude oil production.
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V. E S T I M A T E S  OF T H R O U G H P U T  V O L U M E S

As is a p p a r e n t  from the plots of t r a n s p o r t a t i o n  costs 
versus t h r o u g h p u t  volume, e x p e c t e d  t h r o u g h p u t  v o l u m e  is an 
impor t a n t  p a r a m e t e r  in d e t e r m i n i n g  w h i c h  of the a l t e r n a t i v e  
systems is the m o s t  c o s t - e f f e c t i v e  design. This s e c t i o n 
reviews the a v a i l a b l e  i n f o r m a t i o n  for g u’dance o n  this point.

1. Findings in the Initial D e c i s i o n

The q u a n t i t y  of gas reserves on the N o rth S l o p e  of A l a s k a  
and the d e l i v e r a b i l i t y  of these reserves was e x p l o r e d  in d e t a i l  
d u r i n g  tne h e a r i n g  b e f o r e  FPC A d m i n i s t r  tive Law J u d g e  Litt 
in El Paso Alaska C o m p a n y , et  a l . , Do c k e t  No. C P 7 5 - 9 6 , et a l . 
Judge Litt c o n c l u d e d  in the Initial D e c i s i o n  that, a l t h o u g h  
the u n c e r t a i n t y  of r e s e r v o i r  p e r f o r m a n c e  and the pos s i b l e  
n e c e s s i t y  of w a t e r  i n j e c t i o n  p r e c l u d e d  e x a c t  e s t i m a t e s  as to 
the d a ily d e l i v e r i e s  to be e x p e c t e d  from the Prud h o e  Bay Field, 
the w e i g h t  of the e v i d e n c e  s u p p o r t e d  a finding that 2.0 - 2.5 
b e f d  of gas wi l l  i n i t i a l l y  be a v a i l a b l e  from the Prudhoe Bay 
Field. (Initial D e c i s i o n  at 33.) The p r o v e n  reserves in the 
Prudhoe Bay Oil Pool s u p p o r t  this finding. If one includes 
a d d i t i o n a l  r e serves from the Sad l e r o c h i t ,  Lisburne, and 
K u p aruk reservoirs, this e s t i m a t e  may be co n s e r v a t i v e .  Judge 
Litt noted in c o n n e c t i o n  w i t h  the L isburne and K u p a r u k  reserves 
that future d e v e l o p m e n t  or c o m p l e t e  d i s c l o s u r e  of pa s t  d r i l l i n g  
w o u l d  be n e c e s s a r y  to e s t a b l i s h  the p r o d u c i n g  c a p a b i H  ties of 
these formations. (Initial D e c i s i o n  at 31.)

J udge Litt also found that the e v i d e n c e  s u g g e s t e d  that 
d e l iveries above the 2.0 - 2.5 be f d  level m i g h t  be a v a i l a b l e  
from the North Slope region b e c a u s e  of r eserves o t h e r  than 
in the Prudhoe Bay Field. (Initial Dec i s i o n  at 33.) However, 
he found that the e v i d e n c e  r e g a r d i n g  3uch re s e r v e s  was u n c lear 
and made no s p e c i f i c  findings as to the volumes of gas which 
m i g h t  be d e l i v e r e d  from such reserves.
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2. F indings ir. the FPC R e c o m m e n d a t i o n  to the P r e s i d e n t .

The FPC stated in the R e c o m m e n d a t i o n  to the P r e s i d e n t :

"Thus, we con c l u d e  that it is rea s o n a b l e  to 
assume 2.0 to 2.5 Befd from Prudhoe Bay Oil 
Pool w i t h i n  five years after the c o m m e n c e m e n t  
of oil production. T here ex i s t s  some 
p o s s i b i l i t y  of i n c r e a s e d  d e l i v e r y  from the 
North Slope of perhaps as much as an a d d itional 
1.5 Befd from NPR-I (Naval P e t r o l e u m  Reserve 
No. 4), AN W R  (The Arctic N a t i o n a l  W i l d l i f e  R a n g e ) , 
and the B e a u f o r t  Sea, as w e l l  as other reservoirs 
in or near the Prudhoe Bay Oil Field. Thus, 
we find the s y s t e m  should be d e s i g n e d  to 
carry i n i t i a l l y  2.0 - 2.5 Befd, and be capable 
of e x p a n s i o n  to an a d d i t i o n a l  1.0 - 1.5 Befd."
(p. 1-17)

3. Findings in the D e c i s i o n

The report w h ich a c c o m p a n i e s  the D e cision notes that the 
increase in the n ation's supply of n a t ural gas from an A l a s k a n  
gas p r o j e c t  is e s t i m a t e d  to be 0.7 tri l l i o n  cubic feet (tcf) 
per ye a r  (2.0 befd) by 1985. By 1990, a volume g r e a t e r  than
0.9 tcf per y e a r  (2.4 befd) m i g h t  be produced, a c c o r d i n g  to 
the report.

4. State of A l a s k a

The Prudhoe Bay Field is located on lands o w ned by 
the State of Alaska. Det a i l e d  i n f o r m a t i o n  on tho p r o d u c t i o n  
p oten t i a l  of that field has been made available to Lh°
State in its c a p a c i t y  as royalty o w n e r  and c o n s e r v a t i o n  
authority. At our request, the State's Dep a r t m e n t  of Natural 
Resc irees pre p a r e d  e s t i m a t e s  of reserves and d e l i v e r a b i l i t y  
of gas from State lands in the North Slope region b a s e d  on 
all i n f o r m a t i o n  a v a i l a b l e  to them. Those e s t i m a t e s  suggest 
a d e l i v e r a b i l i t y  range a fter 1988 of 2.0 to 4.2 befd from 
State lands (including the Prudhoe Bay Field) wi t h  the 
m e d i a n  es t i m a t e  at 2.8 befd.
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5. U.S. G e o l o g i c a l  Si v e v

As part of the July 1, 1977, reports to the P r e s i d e n t  
p r epared u n d e r  the terms of the A l a s k a  N a t ural Gas T r a n s­
port a t i o n  Act ( A N G T A ) , the U.S. G e o l o g i c a l  Survey (USGS) 
c o mpiled estimates of reserves and d e l i v e r a b i l i t y  for all 
North Slope a r e a s . 36/ The USGS d i s c u s s i o n  cites three 
separate analyses of North Slope p o t e n t i a l  —  its own, that 
cf the Poten t i a l  Gas C o m m i t t e e  of the C o l o r a d o  Sch o o l  of 
Mines, and that of the D i v i s i o n  of G e o l o g i c a l  Su r v e y  of the 
State of A l a s k a  —  to c o n c l u d e  that there is very hi g h  
p r o b a b i l i t y  of s u b s t a n t i a l  a d d i t i o n a l  r e c o v e r a b l e  gas reserves 
in the North Slope area.

C o n v e r t i n g  p o t e n t i a l  reserve e s t i m a t e s  into p r o v e n  
reserves d e d i c a t e d  to p i p e l i n e  t r a n s p o r t a t i o n  is a d e m a n d i n g  
e xercise in expectation. However, u s i n g  the USGS figure of 
19 tcf of p o t e n t i a l  reserves o u t s i d e  the Prudhoe Bay g e o l o g i c  
structure, in c o n j u n c t i o n  wi t h  a rule of thumb for d e l i v e r­
ability (1 be f d  of p r o d u c t i o n  for 20 y ears requires at least 
2j tcf of p o t e n t i a l  reserves), plus the State's figure for 
the Prudhoe Bay Field itself, these estim a t e s  s u g g e s t  there 
is a 95 p e r c e n t  p r o b a b i l i t y  that d e l i v e r a b i l i t y  from all 
North Slope p r o d u c i n g  areas w i l l  be at least 2.5 befd if 
p r o d u c t i o n  from all of these r e serves ove r l a p s  through some 
p e r i o d  in the future, as seems hi g h l y  likely. There is a 
small p r o b a b i l i t y  of North Slope d e l i v e r a b i l i t y  going as 
high as 7.5 befd.

36/ Report of the W o r k i n g  G r o u p  on Supply, Demand ind
Energy Policy Impacts Of Alaska G a s ; F e d e r a l E n e r g y  
A d m i n istration; D e p a r t m e n t  of Commerce; D e p a r t m e n t  
of the I n t e r i o r - U . S . G e o logical Survey; Dep a r t m e n t  
of Transportation; D e p a r t m e n t  of the Treasury; Energy 
Research and D e v e l o p m e n t  Admini s t r a t i o n ;  July 1, 1977.


