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EXHIBIT "B"

Robert II. Loeffler, Esq.
March 27, 1979
Page three

if it is feasible. We continue to bhelieve that the State
v/ill realize the most value from liquid h¥drocarbons that are
not utilized v/ithin the Suate by leaving these hydrocarbons
in the gas stream for resale as part of the Alaska Ilighv/ay
Pipeline Project. We have no objection to your makm% this
material a matter of public record and believe that it fully
supports our position.,

Very truly yoi'rs,
NORTHWEST ALASKAN PIPELINE COMPANY

Cfl

Jarrell B, Macl'a%
Vsce President, Regulatory, _
Environmental and Civic Affairs

DBM/dm
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Line
No.

Components

(a)
co2
Nitrogen
Methane
Ethane
Propane
i-Eutane
n-3utane
i-Pentane
n-?cntane

Kexanes+

TOT/VL

NORTHWEST ALASKAN PIPELINE COMPANY
NATURAL GAS LIQUID AVAILABILITY

BARRELS PER DAY

Separator Ligquids Liquids
Off-Gas Available From Removed For
Composition 2.8 BCF/D Of 1260 PSIG
Volume < Off-Gas Pipeline Design
(b) (c) (d)
12.63
0.47
74.15
6.48 115,470 0
3.48 63,830 0
0.49 '10,680 5,340
1.17 24,550 12,290
0.27 6,590 6,590
0.49 11,830 11,830
0.37 10,141 10,141
100.00 243.121 46,191

JU/\1s =

Liquids Available
For Fuel, Extraction

Or Retention

<e>

115,470
63,830
5,340

12,290

196,930

in the Gas

3/2G/79



MOLE
1200 r
METHANE
ETHANE
PROPANE
I-BUTANE
N-S5UTANE
1000
c=2
NITROGEN
TOTAL
600
600
400 h'
1ICO . W40 *120

%

85.81
7.50
4.03

100.00

-100

NORTHWEST ALASKAN PIPELINE COMPANY

PHASE ENVELOPE FOR MIXTURE CONTAINING
ALL OF THE ETHANE AND PROPANE AND
50% OF THE BUTANES AVAILABLE FROM

PRUDHOE BAY SEPARATOR OFF-GAS

«80 «CO 40

TEMPERATURE (%P

<20

EXHIBIT

-135F, 1000 psia

420
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VERIFICATION

DISTRICT OF COLUMBIA: ss

Robert H. Loeffler, being first duIK sworn,
deposes and says that he IS an attorney for the State of
Alaska, that he is authorized to execute, verify and file
this document for, on behalf and in the: name of said State,
and, that he has examined the statements set forth herein

0

and that the same are true and correct to the }\\ét fhis
knowledge, information and beliefs. /

CRIBED AND SWORN TO
me this 5th day

B
fore
pril, 1979

SUBS
befor
of A

\IVoiary Public

1 My Commission Expires Sepicmlicr It, 19S2
*<r °

W CERTIFICATE OF SERVICE

| hereby certify that | have this day served the
foregoing document upon all parties included on the service
list in th|s roceeding in accordance with the requirenu -¢hs
of Sect|on 7 of the Rules of Practice and Procedure.

, Dated at Washington, D.C. this 5th day of
April, 1979, A

Robert Il. BoefW"r






Commerce Building. San Antonio, Texas
70205. This Supplemental Remedial
Order charges T-C Oil Company with
pricing violations in the amount of
S1,150.052.95 caused by T-C having
made sales of crude oil at prices ip
excess of those permitted under Hie
Federal Energy Administration (now the
DOE) price rule in 10 CFR 212.73. ERA
maintained that the overcnarges were
the result of T-C's characterization of
certain "old" crude oil as "new" and
"released"” crude oil based upon T-C's
interpretation of the term "property.”

A copy of the Supplemental Remedial
Order, with confidential information
deleted, may be obtained from Wayne I.
Tucker. District Manager, Southwest
District Enforcement. Department of
Energy, Economic Regulatory
Administration, P.O. Box 35220. Dallas,
Texas 75235. or by calling (214) 749-
7620. On or before )une 15, 1979, any
aggrieved person may file a Notice of
Objection with the Office of Hearings
and Appeals. 2000 M Street, NW,,
Washington. D.C. 20461. in accordance
with 10 CFR 205.193.

Issued in Dullua. Texas, on the 22nd duy of
Mii)\ t979.
Wayne L Tucker,
District Munaycr. Southwest District
Enforcement.
[t KDo. HM7AINV.V.70 nil anj

SILLING CODE 64*0-01-M

Federal Energy Regulatory
Commission

Advisory Committee on Revision of
Rules of Practice and Procedure,
Subcommittee on Ex Parte and
Separation of Functions Meeting

May 2& 1979

Pursuant to provisions of the Federal
Ad\ isory Committee Act (Puli.
(tti Stat 770). notice is hereby given that
the Subcommittee nil Ex Parte and
Separation of Functions of the Advisory
Committee 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 Commission,
625 N Capitol SI.. N.E. Ilnuring Room
G, Washington, D.C. The urgency of the
subject matter of the Subcommittee's
work as well as the unavailability of
Subcommittee members after June I,
1979 requires scheduling of thin meeting
oi |une 1,1979 notwithstanding the
uhorcviated notice period.

The purpose of the meeting is to
prepare a report of the Subcommittee’s
recommendations concerning rv parte
and separation of function matters. It is
anticipated that the Subcommittee

1,. 92-403,

Report will presented to the full
Advisory Committee at a meeting which
has been scheduled for June 6.1979.

The meeting is open to the public. A
transcript of the meeting will be
available for public review and copying
at FERC's Office of Public Information,
Room 1000. 025 N. Capitol St.. N.E
between the hours of 0:30 a.m. and 5:00
p.m. Monday through Friday except
Federal Holidays. In addition, any
person may purchase a copy of the
transcript from the reporter.

Kenneth F, Plumb,

Secretary.

19 Doc AU16UB3Filed S-JO79; 0.45 o
BILLING QODE 64S0-01-M

(Docket No. CP78-123 etal.l

Alaskan Northwest Natural Gas
Transportation Co.—Pipeline Design
and Capacity; Notice of Delegate
Report and Order Inviting Comments

Issued Muy 1" 1979.

The Con.mission is issuing for
comment a report submitted to it by its
Alaskan Delegate. The report discusses
the pipel ae size and operating pressure
for thatr gment of the Alaska Natural
(..is Trans ao-lalion System (ANGTS)
Whi ,h is to lie (instructed in Alaska by
the Alaskan Northwest Natural Gas
Transportation Company. In addition to
other applicable law, this order is issued
pursuant to the mandate of Section 9 of
the Alaska Natural Gas Transportation
Act. 15 If.S C. § 719(g). and the
President's Decision and Report to
Congress on the Alaska Natural Cos
Transportation System (Deeminn).
which mandates expeditious resolution
of the matters discussed in the
Delegate's report.

A. Background

On Match 2. 1979 the Alaskan
Northwest Natural Gas Transportation
Company (Alaskan Northwest) filed
with tlie Commission an application for
an order to approve design
specifications and Initial system
capacity for that portion of the ANGTS
which is to be built by the applicant.’

Pursuant to Commission regulations,
notice of the application was issued on
March in. im/h. Alaskan Northwest
requests prompt action on its
application so that it may proceed with
steps necessary to financing and

‘' Hu portion involved i« Uiit oi *nn iH of tlir
ANUIS i*cti)pl in thtf Prrftitdi‘lit«/M tm>n
1) mg within thr Suic of Altuka Decision milk-7.

constructing the portion of the ANGTS
for which it is responsible.

The Alaskan Delegate has submitted
to the Commission a report concerning
the diameter and maximum allowable
operating pressure of the pipeline which
is the subject of Alaskan Northwest's
application. With respect to the design
of the gas pipeline, the Delegate's report
slates that a 48-inch diameter was
determined under the terms of the
Decision. The Delegate's report siates
that with respect to the issue of what the
maximum allowable operating pressure
of the pipeline should be there Is a
thrc.- old question: given the extensive
record already compiled in this
proceeding,*whelher significant new
evidence is available on likely
throughput volumes from the North
slope which would be served by this
system since the time of the Decision
that would suggest that an operating
pressure of greater than 1200 psig should
be authorized. The Delegate stales that
he believes there is no new information
and that the Commission should
authorize a maximum allowable
operating pressure of 1260 psig for the
pipeline.

The Commission is issuing the
Delegate's Report for comment by all
parties of record tn this
proceeding.’Comments should be filed
by )uly 2.1970. The parties may also file
comments on Alaskan Northwest's
application of March 2. 1979. Any party
of record perceiving the need for a
hearing to determine either the diameter
or the maximum allowable operating
pressure of the gas pipeline which is the
subject of Alaskan Northwest's
application should file a request to that
end. by July 2.1979. specifying the issues
to be presented for determination and a
brief summary of the evidence which the
requesting party would present The
request should include a statement of all
issues of material fact allegedly In
dispute, and provide a reasonable
ju.'iilficalion as to why these issues
cannot be fairly and adequately
resolved on the basis of the record
compiled before Judge L.ill, the
I'resident's Decision, and the Delegate's
Report. *

Finally, the Commission m ton that the
sole issues that it intends to i (solve
through the procedures set foi ,6 below
are |u) the pipe diameter, and (b) the
operating pressure, of the Alaska

IThnl risnot ml Iullm Illc man uf Ilia

n 'l
bin hr'No et tlcg nt;’

ni“tvihim*inlatron hﬂTPremdent (Muy 1 1U77)
mill the ihu ish"ti

*A ropy of the Drlrgiitifii rrpoit is «i|lmfrif lo
tin* iiiilrr Thr virw cxpn timl (hremn ilti mil
iii'MtMrtly reflect the viirwi ol the CormroMiun



.pipeline segment discussed herein. In
particular, the Commission does not
intend to decide, on the basis of
comments filed in response to this order,
the issue of the appropriate COi
standard for the gas transported through
the ANGTS.

The Commission orders: (1) The
Alaskan Delegate will scrv copies of
this Order, and of his report, on all
parties to Docket Nos. CP78-123, nt at.

(2) Parties of record in Docket Nos.
CP78-123, at at. may submit comments
on the Alaskan Delegate's report, and on
the March 2,1979 application filed by
Alaskan Northwest Natural Gas
Transportation Company. Such
comments may be filed on or before July
2.1979, and should tie served on all
parties of record in Docket Nos. CP7H-
123, ct ol Thu comments may address
any issue of fact, law or -olir.y pertinent
'to the matters raised in the report and
the application.

(3) Any party of record in Docket No.
CP7B-123. nt ol. may file, on or before
Juiy 2, 1979, a request for an evidentiary
hearing to determine the diameter or
maximum allowable onerating pressure
of the gas pipeline described in Alaskan
Northwest's March 2, 1979 application.
Such request most specify the issues to
he presented for determination at such a
hearing, including a statement of all
issues of material fact allegedly in
dispute; a brief summary of the evidence
that the requesting paity would present;
and a reason.i ile justification as to why
such a hearing is necessary and why the
issues cannot lie fairly and adequately
resolved on the basis of the record
compiled before |udge Lill. the
President's Decision, and the Delegate'*
Report. Copies of the request should he
served on all parties to Docket Nos.
CP78-123, e/ id,

Uy the Conimii.iinn.
Kenneth F. Plumb,
Sieretaiy.

Report of the Alaskan Delegate on the
System Design Inquiry

/. Introduction

In his Decision and Report to
Congrn.-s on the Alaska Natural Gas
Transportation System the President
said, "|l|lhogas liansportation system
will utilize a 48-inch diameter pipeline
from Prudhoe 1Juy to James River,
Alberta except as ...
modifications to those facilities arc
required by the Agreement on Principles
between the U.S. and Canada * * */'e *

’Daemon ninl thrpnrt laCongrvtt oil the Alaska
Satyrp! Cat T/unxfiarlation System, p.13. Herein
mlmlo ee "the Daemon.

The Decision also i d. "Jthe) facilities
* * *aro those in I  U.S. wltich are
adequate for a throughput of up to 2.4
|biltion cubic feet per day] befd and are
included in the revised Ale.in filing
submitted to the Federal Power
Commission (FPC) in [sic] March 8,
1977." J

The report which accompanied the
Derision went or to say, however,
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.*

The report also noted that—

Overall, considering the arctic
construction, inflationary impacts and
environment X 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 observing that the Agreement with
Gonad.i provides for use by Canada of
lho m,dn linn at n throughput up *o 1.2
hi.fd. the report i. "Unbilled "™ ™ *
redesign of the system tn enable
inexpensive expansibility up to 3.9 to 4.0
In.fd smith of Whitehorse, Yukon
Territory, is essential

Accoidlngiy, the Agreement on
Principles provided for installation of a
higher capacity system than that which
hod been proposed by the project
sponsors (or the segment which is to
carry both U.S. and Canadian gas
volumes, to be installed between
Whitehorse, in the Yukon Territory, and
the bifurcation point at James River.
Alberta The Agreement also provided
for a technical study group lo evaluate
the alternative higher capacity systems
which had been discussed by
negotiators for the two countries in the
course of reaching the Agreement.

I S. ami Canadian government
technical representatives began meeting
soon after the U.S. Congress approved
the Dei ision, U.S. representatives
favored a -ld-inch pipeline system with a
higher maximum allowable operating
pressure. 1GUO pounds per square inch
gunge (psig). They thought that the

*Upport at ttijnpinyiftg Ovation at 193,

ells«l., p I'M

*1bid.p I'hi ”lho *>nt»W in tin* context refer*
to Alt tin # Mhrt It |t 11177, projiotal. the fr.ImiKN
«oulh of Whitalturtp mfin to the ARrromi'nt with
the Catoidinn (oivernnicnt lo u*e n higher mpm tty
sy*tcrn between WhiUhormt and the bifurcate.*

point

higher p assure system would require an
increased investment, hut would be
more fuel-efficient than one of lower
pressure.’” For their part. Canudmn
representatives consistently expressed
reservations about su-oly and reliability
aspects of the higher pressure system,
and the accuracy of the capital cost
estimates for it, since it represented a
greater technological step away from the
present level of maximum operating
pressures, which is about 1100 psig.
Their preference was always for a larger
diameter alternative with the same or
slightly lower operating pressure.*

Due to the nature of their reservations
and the risk of possible delays
associated with testing the higher
pressure system, the Canadian National
Energy Board (NEB) chose a 58-inch
diameter, 1080-psig system for the joint-
use section. Consistent with nil prior
s'ntomeuts, their Statement of Position
evidenced considerable concern over
the safety and reliability aspects of the
high pressure design, plus concern over
the adequacy of cost estimates an
coustiuction schedules for that s\stem
due to inneased technological risks.

The Canadian decision also had the
effect of narrowing somewhat the
options lor system design north of the
joint-line section, compared to what the
options nugl." lone bee n at the time of
the Deen.inn.""The options lor the
segment north of the Whitehorse then
became the lilts) psig system proposed
by the sponsoring conginie;,, or a
tlii ler walled 48-inch pipeline which
would operale al a higher pie .sure.10
Ilie higher pressure chon es «cum to bo
the 1(1110 psig system, which had been
the design ol one of the competing
proposals and has been favored by two
of the three piincipal North Slope gas
producers, and (2) an intermediate
design which would operate at between

1AL hushrr Humrt(li|Mii vtilitrnt™ do* bil I r,ivinyi
nUifr (Inn offuM* |||r mi reud il mve*tno*iit_(’)”ii((of
Thi* hii»;i*f ii«Kittff
IriinHpiirtDtion i It.h>es>

* i miftii'i; the «liitn*fir of lus pipi‘loo* *itr*m
f"i i yitrrit o)'»*mlihk pn'Aufi) -m [ thrniixhput nil*
illfto it th asps oponHinR i*lln tititi y Ilowcvrr for
tin? ulti*rioiflVi» ft)*t«miN itvuliuilrd by tih« li'tliniCiil
ftliliiy jtrmtp. (fin Inryi'r liiiiitti'h r Hyglmm wrii*
roiinollriilly Ini fu| . f(.. i,*n| thim thi* hixbrr
iirrxntiit* tyib*m | tiriltcrtinif iho cupm iiy of dm
iark*T tloirnoior f.yulciii# to cornz n.diunil #e« lUpildfc
ier. o) wf  qchiifidi of ihr hiybor proatura on*
fur any jpvrn nprnidnx ii*ntpi>rnlurr.

=1 In* iiloliiy of the* mi mi h nyxUT lo miniport

*¢ = teliiitf ill iowt T unll

Nt. 1.« limit* tin* N1 .L< control to MNii* K-ii iiriMm
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SLIMUP Mill. =im i )itifj iopucify I» pointletq
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Opiuutionl", *pix(ific.nlly i%Utnuvn ninno h
dmm rirr pipi-low* from I'nulbnn Itiy to [iirtir< Kivnr,
Alhrftn ricrpl nwodific Atom* an* rripnri‘ij
puniomi to dm Axirauuml un Pnnulplo* llotwaau
Ihtf U.S. cim Canada.



1400 and 1440 psig. As thn lea limn
associated wilh full evaluation of either
of these higher pressure alternatives
could also affect the schedule for project
implementation in this country, the
Alaska Gas Project Office (AGPO)
undertook this inquiry in an effort to
facilitate a final FERC decision on the
maximum allowable opeiating pressure.

Our process for studying the pressure
question was to discuss it with
interested parties and to prepare
independent calculations of the
expected transportation costs at
different throughput rates, utilizing the
alternative system configurations. We
issued a draft report on the system
design on September 27, 1*170. We then
provided a period for comments on the
draft report and held an on-the-record
conference among interested p'uties on
December 15, 1U7U. At that ennferenre |
developed a proposition for resolution of
the piessuro question which seived as
the basis for the project sponsors’ Fling
of March 2, 117!>."

This report summarizes the positions
of the parties ,r expressed in our
d.si a'isi‘fiiis with them, their r.<uniu»iil.s
on our draft report, and their remarks at
the conference. It then presents the
AGI1'0O’s findings and n levant findings
i the Initial Deiasuin in /713 n Alaska
Comp..tty, rtal, Docket No. CI75-1"0. rt
al. (lii'ieinaf".iT irfened tons !|.e Initial
Da; i. ain), the M'G I''n ailllin"lulalln
the t*n niie* and ihe ITh . n ~~

Af'er my clr.it: n purl had bei u
rifi.al'iti d and ior .ueilts lliduilly
»..li lied, a si i.iy of the required ohrt
gas c;i.lull lioi lie;; facility.llspun .,ue<l by
a group uf pri dm ers aril pipeline
companies, wn-.ide iivm'able I <ieM
'I'b‘s stiiify has Hot been foreeillv I.tad
wdx lIlie Cueoiii; ;i>n, e.or eve altil by
nther expeils. Ibiwever, I belie.e it to
be the most iiiitimritativr i.ivl in male
compilation arid analys’s ol Inhumation
uva.la! 'e on the requirements for

‘Ap'li- . 4, 1 Al-el.hi Nari'p « 1Nili.mil
1 ts If.i juflllll Ciirisi \ Kif Art ('t o
AJ.d HgthE R Vi I
| imkity uf (=< \Itsl, S'v P>
AV* i 1S’V 191 ™ Poiif 'i |, 1Tl i, i Al'tsk't
£\, eme, i1 NVt (T >t ST GHE (9 0.
yi» ; fii 1Vl )*| Pf,/0in *tin It o ling

Mlt | U. 7

e ""M ih i Ji*vt

||r Fdijvel, T or Ay -»-*<é)<|t\u&r-t| )
Wi-i * 1 *( fliit» Fti»"lr JIPNT eit. W
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[l ctin Jt*rt himl 11 [).<lf{| Hm
I *isdijiiiiizi i pp j 2% 1hr nititlv in rvfvffnl fu
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processing nd conditioning the Prudhoe
Hay gas. a  on the characteristics of
the sales g ' stream. As the report was

made available to me in my capacity as
the.Commission's Alaskan Delegate, it
appears in my public file and is
available for inspection by any
interested party or member of the
general public in the Commission’s
office of Public Information.

The results of the study clarified
certain concerns, and obviated others,
p.iilici “.rly with respect to the
dir.postiun of trie nn'nral gas liquids
(N'Gl.'s) | have maintained my
description of the concerns expressed to
me. but have tiied to note the impact of
the study results on those concerns as
appropriate. | have also added a section
10 this report which applies the results
of the study to the questions being
considered here.

Il. 13sitions nf Inti re iti"tl /"allies "'

1. Stale uf Alaska. Alaska
conditionally supports a pipeline wilh a
maximum operating pressure of I1?f.tl
psig.™ Its support is conditioned upon
the validity of ceitain assumptions
mentioned io its continents on the
project «(io:isoi.s* March 2. I'Ctl.
application, all of which Ibelieve to be
true

Ilie Si te's principal ubjn lives as
expre, ) |nus (.on.iiiesl the
developing (if Il ill stale nial'.ul.u luring
base lo smooth out the "lineal w bust"
i\ides i fraw mat. cos [i;edin tlun
uuliict;ics la the cast of Os I' idhi.elliy
bvdr<icarbi>n icsouii ¢ ;. "he Slate would
1" e lo devehip a (apability lo coiiv «il
Mi‘re of |hi a hydf.n atbon i:".. ulues
‘Onse:i f-1
il'c Slate li s ;icviously i.m-il
cpieenienl . to; [[,e sale ol in. \ il*. nil
to encour.e: mil'le.lim.tii.a ol addi'ioital
u 'ir-‘fy lap.,,|j hi N0 1, ), )
bem ,,l. cii sei' by Stale e’; i,|s W1
ih v o gemerit >f a isq ilub'i *o

innt...tipc . ,Jan,;, p Orlit. me dr,
u'di. Il pm ® I>dil.'s. b . dstocks.

i e Sli'e ,.-triel twi'b Il e
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mA o T o» 1f1 1 (f Uy olt
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scale petrochemicals plant to be located
in Fairbanks. The petrochemicals
facility chosen for study would use
ethane as a feedstock. At the time we
talked with State offir.als. the State had
no specific plans for utilization of
propane and heavier NCI.'s but
expressed a willingness to develop such
plans if required lo achieve their
objectives with respect to in-state use of
some of the Prudhoe Bay resources.

Additionally, Slate authorities
expressed an interest in maximizing
recovery of the total energy resources of
the I'rmlhor Ray deposit. The modes uf
disposition of produced hydrocarbons
are:

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

(2) Transportation through the gas
pipeline,

(:t) Use within the field as fuel for
production and processing and
conditioning facilities,

| W) Fuel u:;n for pump stations on the
oil line and Compressor stations oti the
gas line.

(5) IMicii;cct:o:i. and

(til Siimr combination of the ahov e.

‘I tie distiibutinn of tin- NGl.'s .inion,’
these vki . nix dispositions is a fum lion
of the il ssigns ol tlio oil pipeline .Old the
g is pipeline, .oai of piodin.liiei an.|
pioi emeising and i un!. m. eg facilities on
tto- North il'i I w.il not be
iouijilel. ly «rilled ur'd the designs fur
all of th se facibli, ii - been
fili.ifi/t m oftp ..its opiessi™! an
inli’ll's: in it. W.jmitalr , 1lIf the NGI.'s
or ay floi* Il .m Sir, *m orde: to
il.divr tlie a ‘r luglier value tis, s "e.ilu

oil,, m's isi also «on, i-rneil the! any
lie ; isii uiid gas o, it. by
r- inji elum ,rv.!. as so.re lIre-, of

ultimate i i.overy o! tic,| which c.
jiu ju it fi

ASthmi .li ii,, (iuc, il aliitilv id the
hr*l T j’le = no if* ia I'M™|,| tf.ir;|[.,]|
f.*L. s *m'l: 'k eAlekaf ml ‘ut
Ul -a, ., L™ . ¥fifur .0 'i-'x
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lo’vac! If. “i" e il
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‘wol,el;. i a :lir,eveiv lhr-5* le
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now be foreseen, State authorities
cannot say with precision what
allowable gas production might be in the
event that production experience
requires reduced gas sales. Reduced
availability of gas would argue for a
lower capacity transmission system.

Our principal discussions on these
issues with Alaska State officials took
place in early February, 1070, before the
Canadian Government's decision to
utilize the 56-inch, 10/iO psig system fcr
the Whilchorso-to-Jnmos River segment.
Prior lo that decision, some
consideration was given to a very high
pressure (2150 psig) system proposed by
F.xxon in , -der to eliminate the need for
any gas pr cessing and conditioning
facility at the producing area on the
North Slope Moving the processing and
conditioning facility to somewhere smith
of Prudhoe Day was suggested so as to
locate it where costs were less than at
Prudhue Day. Colocation of such a
facility with a petrochemicals
manufacturing facility was thought
possibly to jield some economies of
scale for construction of liuth. As the
State's economic analysis of
petrochemicals development was
observed to be very sensitive to
1, eilstoi k costs, we thought that any
colocation economies might improve the
State's prospects for petrochemicals
development. Because of this interest,
we discussed the possibility of moving
the processing and conditioning lacihty
away l.om Ine North Slope with
representatives of the North Slope
producing companies. These discussions
are summarized below.

Alaska observed that a Hun psig or
Ititlt psig systei can carry ii higher
percentage of the huiaiu s in lhe gas
phase liem a 126(1 psig s\ stem, other
things being equal. Butanes raise the lllu
Value and, Il\.ei, the heating value of the
gas Willi re: Jme«! to Ihe disposition nl
tlie butanes through lhe oil pipeline,
Alaska noted i > California air quality
regulations restricting the vapor
pressure of crude oil could limit the
butane content of crude oil. Because of
tlie potential for all pollution, the vapor
pressure of all crude oil entering
California must be held lo a very low
level unless vapor recovery systems 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 wax fonnution problems in ihu oil
pipcle

2. Standard Oil of < do (Sohio). Sohio question was how much of the

believes that the maximum operating
pressure should be 1260 psig.

Al the time of our discussions with
Sohio (March 15.1970). the Canadian
Government had made its decision lo
utilize the 56-inch. 1080-psig system for
the Whitehorse-to-James River segment.
Due to the hydrocarbon dew point
characteristics of the gas stream at
those operating conditions, ihe
Canadian decision imposed a
requirement for some NCL's removal
prior to introduction of the raw gas
stream into that Canadian portion of the
system. 1 he requirement for some
processing and conditioning north of
Whitehorse limits the question of where
all processing and conditioning should
take place.

The Sohio representatives maintained
that, although construction costs on the
North Slope are high, they are probably
lower there than anywhere in inland
Alaska, and probably also lower than
anywhere in the Yukon Territory. The
difference is that coastal locations can
la* served by barges transporting any
large facility in modules, whereas an
inland location requires transporting
much smaller components witli a
concomitant requirement for much more
extensive onsite re. einbly.17According
to Sohio, very large processing and
conditioning facilities can be
constructed an Iloaded onto bargi S n
the lower-ill stales, where complete
fnluicatioe facilities me available and
assembly costs are much lower. Any
inland Alaska or Yukon location would
preclude Ilhe use of large modules and
would require construction from
cninpnnecnts small enough to lie loaded
onto railroad cars or tracks for
trmispoilatiori lo the inland location.
Assembly of the small components
would then have to be done in remote
loi alums of Alaska or the Yukon Thu
dilfii ally of extensive assembly in
remote Im alums makes inland locations
less iompeiitive wilh coastal locations.
Sohm concluded that, because of the
ability to make foil use of ecouomiej of
scale hi designing the facility and
modularizing d for transportation, the
cost of facilities won'.l1 probably lie less
foi I'imillin® liny or another coastal
location than lor any inland location

Ilaving concluded licit I'rudliue Hay is
tlii optimal location lor any facility
required to be located along the pipubna
route north of Whitehorse, the next
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processing and conditioning should be
done there. Except for the very high
pressure (2150 psig) alternative
proposed earlier by Exxon,
transportation of the CO,, which
comprises about 12 percent by volume
of the unconditioned gas. is not cost
effective according to Sohio.I*The
savings in gas conditioning costs made
possible by leaving the CO, in the gas is
more than offset by the reduced
transportation efficiency for the other
components ol the gas caused by the
presence of the CO,. As lhe very high
pressure system (2150 psig) had been
ruled out by the Canadian Government's
decision fur the Whitchorse-lo-James
River segment, COi removal is required
north of Whitehorse and consequently
should be done at I'rudhoe Bay,

Once the CO, is removed, the ability
of the gas .stream to transport NCL's is
reduced. Thus. 0| rrating the gas
pipeline sy. lem without condensation
would require some NCL's removal us a
consequence of Ihe decision to remove
the CO,, regardless of whether the 1260
psig or one of the higher pressure
alternatives is utilized. The difference
between the required processing and
conditioning for lhe 1260 | ;ig and 1600
psig altcfnutivoH is in the degree of
NC»l.'s removal. The requirement for the
14 50 psig system is between those of the
1260 psig end the 1(WO psig systems.

The advantages of modular
construction suggest that, since some
pto. es.".iug is required on the North
Slope, it is most cost effective to do all
of it there The CO, produced In lhe
Course of conditioning the gas may be
able to lie utilized in combination wilh
extracted Ntil.'s as a low Illu fuel to
power field production operations,
processing and conditioning plant
operations, or peilmps pump ng or
compressor stations. 'g

The Sohio represenl.ilives saw little to
be gained by increasing the updating
pressim* of the gas pipeline lo 16110 psig.
They saw no major processing and
conditioning savings projected for the
161(1) psig system, but additional
r.iuignexsinri rosts would be substantial.
Although it is possible dial compression
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facilities other than those currently used
as p.iM of oil production would not be
required for operations at 12i>() psig,*0
additional compression capacity would
have to be installed to attain the higher
pressure, ond operating costs would be
significantly increased.

On the other hand, the Sohio
representatives felt that the 1200-psig
gas pipeline design, plus slight
a''erations lo the oil pipeline, f
required, were the most cost-effective
solutions to the problem of moving the
NGl.'s. The pcntnncs and heavier
hydrocarbons could be moved through
the oil pipeline essentially without
alterations; the propanes and lighter
hydrocarbons would go through Ihe gas
pipeline at 1200 psig. Sohio maintained
that between (52 and 75 percent of the
butane could be moved through the gas
pipeline with the 1200-psig design.51
Cooling tlie oil line would be the only
alteration required to move the rest of
the butane.

Some cooling of lhe oil line ts
expected to be required when its
throughput capacity is increased from
1.2 Chilian to 1.5 million barrels per day.
Sohio argued that the relatively small
additional capital investment for
additional cooling to allow transporting
butanes, plus the very h .vopeiatiog
cost of the cooling f ‘dittos, would make
transportation through the oil line the
mere unsl cffe< live solution for the
remaining butane, particularly when
compared to the high investment ami
operating cost for extra compression to
11,1K) psig. The extra cooling required to
accomodate the butane would be less
costly if installed at tlie time of the
increase in nil line thrnughpul iopacity.

it Atlantic flichfuldCompany
(AHC.0). Area repicsent.ilives

or.in;,.ml what we had hoard from
Sohio regarding tlie possibility of
moving some or all ol the required , s
processing facilities away from lhudhou
Iliv. It was their view that the dei ishm
m Canada to use larger diameter pipe
lor dm Whitehorse to-lumos Hj>er
segment precluded the use of the verv
high pressure alternative, for who hlie
Nor ih Slope proi cssiog and eondiicmug
f.irildies could have been eliininalt d.
Thus, moving any of die required
procrii.ung and conditioning steps south

win'li Amu .util fmhtn pointed ttul in fumnirnti
dn Ht* £t I tILIAl fufl« lirlt tl* t<Vvy. |1
« MMIptEMVIt Fit ilil thi*fill!) Inll 4ultimo! u*
I'nH nfn tjtrihinr linn I'Fr-MIion* w-iv idhimiir 10
reipmnl In niiiintiiit m{ prmlin imn #ven nl'fi %
ithri Ciintl~IGL.. LA, 1Em 4vailiilnlily (if.ris ftis((
| [ IIIF]II"(]III fl'[l Service l!§>'[Onll'f['[|'[U|l
wilit pi%on*ees t« Ot inti K |

* At tin* »ni* pfnt ennipntiltim rn M Irinplitr.| liy
ihir Ptiremt* stuily. tin* [*r«iltisrtutn It rwn liiut'cr
fire (hr dx«mtiun below of certiiin rnuiti of Um
['urion* study.

of Prudhoe ly would result in some
duplication =f facilities, as removal of
both COj and most NGL's would be
required somewhere north of
Whitehorse. Arco representatives also
concurred with Sohio's judgment that
the savings available through modular
construction would overwhelm any
potential savings in moving facilities to
inland locations wilh slightly more
hospitable cl'matcs. Their estimate was
that construction costs in Fairbanks or
1laines, Alaska, would be as much as 50
percent higher than those at the North
Slope because of the impact of modular
construction.

The Arco representatives were
concerned about the ability to dispose of
the produced butanes if lhe iower
pressure g.is pipeline system were
utilized. Their concerns were in the
following three areas:

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

<2) The west coast market for
petroleum products cannot use
additional large quantities of butane.

(') In considering use of a blend of
COj and NCI. for field fuel, the An.n
representatives suggi Sted that propane
v.as a much better blending slock for the
CO, than butane. Extremely close Illu
control is lequiri d for effii. -nt turbine
operation, and Arco technical personnel
expressed coueern over possible
problems willi condensation in fuel lines
and burner orifices if butane were to bo-
used 15

The Aico representatives also had
Mime dilfereiit figures on tlie ability of
the alternative gas pipeline systems to
carry butane [Iheir figures showed the
12011 psig system would carry 25 to IK
peri --ill of the available butane, while
tin- ftrill) psig system would carry 50 to
Oil percent of the available butane.*1

>\e asked some questions about
alternative investment costs under
dilleient possible gaslinn system
ioiilignralions. ihe figures we recr ivt-d
sm; jested that a reduction in system
epeiuting pressure from tfihO psig to
tznfi psig would require an additional
investment on the order of Sion million
(in liCH dollarsl, consisting ol Sill)
million in increased processing and
conditioning fat ilities, and S;.17 to $'5
{{{11itits fur Home combination of cooling
for the oil pipeline, modifications to field
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fuel facilities, and reinjection facilities if
required.**

Arco argued in its comments on the
draft of this report that the increased
natural gas liquid carrying capability of
the higher pressure systems would
benefit tlie consumer. Arco argued that
even i die transportation costs are
lower for a pipeline with a 40 inch
diameter which operates at a maximum
pressure of 1200 psig and which
transports 2 befd of gas. a pipeline
operating at a maximum pressure of
1140 psig would carry more butanes
which would have the dual benefit of
providing more Dtu’s to the gas
consumer and reducing the volumes of
butanes which would have to bn
disposed of less economically. Use of
butane as a field fuel on the other hand,
would require expensive conversion of
existing fuel equipment; reservoir
injection of liquid butanes could result
hi the ultimate less of a significant
gquantity of these liquids; and
transporting butane-in tlie oil pipeline
would require cooling the crude oil,
Moreover, Arco argued that as lung as
Iho oil pipeline is operating at capacity,
the transportation of butanes would
require a reduction of crude oil
‘bipliients or an expansion ol lhe
capacity of the oil pipel. te.

4 1-."won. Exxon I'n:ii argued that the
(lipeleitie -(tumid have a maximum
operating pressure of at least I(ttU) psig.
Fxxon representatives concurred with
tin- opinions of tin- other two producers
thul an Inland location for any
processing and conditioning facility
would likely be more costly than
locating it at I'rudlioe Hay. They also
confirmed that the constraint on tin-
butane content of tlie crude oil is the
restriction on crude ot! vapor picn.snrc
fin reasons of .or pollution control in
southern California.

Kepmsent.itni-s of Kxxou were
involved m the testing as-aiciuted with
tin- evaluation of safety and design
aspects ol alternative pipeline system
designs which was carried nut by the
Arctic Gas Study Group. They suggested
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10 us that them was little real safety
difference between lhe 1200-psig and
KillO-psig systems. The real safety
question fiom their perspective is lhe
proximity of either system to the oil
piplinn. The principal safety issue is
what would happen to the oil pipeline in
the event of a natural gas explosion and
fire.

r.xxon’s concern in lhe comparison
between 12G0-psis> and 1GfiO-psig
systems was the cost-of-service
advantage of the higher pressure system.
They had previously advocated a very
high pressure (2150 psig) system to
increase the cost-of-scr ice advantage
even further.

In our discusaio.i with them, they
emphasized tlie highly prospective
eciliire of tlie Beaufort Sea area and its
potential for discovery of additional gas
reserves. They favor higher pressure
generally because it will result in n more
fuel-efficient system at all levels of
throughput, and will have « higher
throughput capacity with a lower cost
of-servicp at higher throughput volumes.

5. Ahislan Northwest Natural (Ins
Ironspnrtalion Company (Alnshnn
Northwest/. Alaskan Northwest is
opposed to a pipeline with a maximum
allowable operating pressure of either
Minor IGMO-psig, A major source of
i.imi.ern is its belief that a delay uf op to
2 years could result from choosing a
higher pressure system duo to a need fur
extensive testing of the various
conipom nfs of such a system. The
testing p!u>;i.i:n requited would include
burst tests, lest uf ciack arreslor
designs, testing programs In validate
valve designs, and lead tunes associated
with high jaossure compressor
development. A delay ol up to 2 ye,us
was estimated by the project sponsors
to result m additional carrying charges
of up lu SI billion.

Alaskan Northwest also shows a cost
of service advantage fur the lower
press, re system ill the throughput
i ilimics they expect, The Ifiltn-psig
system does not become supeimr In
peifnrmaiu.e until the tluniiglipiil rate
passes 3 (i b<Id acmrd.ng to its figures
Inits recent application.” Alaskan
Northwest maintained that tin- point ill
which the -tit mi h. 12W) psig system is
equivalent in no. of service In the Hll
inch, 1440-psig system is approximately
33lu.fd Ibus. tlie company concludes
that Ihe proposed »>stem is lhe best
economic selection up to a volume of
sppluxim.itely 3.1 befd prior Inany
consideration of potential delays. In its
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petition. Alaskan iorthwest, citing
findings in the Derision and the FPC
Ilecnrnmcndatiun to the President,
argues that 2.0-2.5 lic.fd of gas will
initially be available to the system anu
that the system should be capable of
expansion by 1.0 to 1.5 V to an
ultimate system enparY n the range of
30 tn 4.0 befd. In the application.
Alaskan Northwest suggests that
Alaska's interest in the development of
a petrochemical industry should not
dictate a decision in favor of a higher
pressure line. Alaskan Northwest argues
that the primary raw material fur such a
plant is ethane and that a 1200-psig
system can transport all the ethane that
could be available from Prudhoe Bay
almost irrespective of die final
configuration of any processing and
conditioning plant, and therefore does
not offer any impediment tr the State's
plans.

Alusknri Northwest maintains that the
oil pipeline represents the most cost-
effective way to move any available
quantities of excess butane. Although an
investment of up to $100 million (in 1078
dollars) could be required for additional
processing and conditioning plant
investment and cooling, fuel conversion
or reinjection f ‘cilities, relative lo what
would be required for the 121.0 psig
system, n tOItO psig pipeline system
would require $717 million more i opitul
uive: lent (expressed in 11)75 dollars)
than the 12 (.0 psig system.

Alaskan Northwest also maintains
that there is plenty of room in lhe
California market for additional butane.
Its figures show that California
refineries produced about 1011.000
barrels per day of butane in 1075. The
extra butane left on the North Slope
after dial which can l.e transported in
the 1ZiiO ps.g gas pipeline system would
be something less Ili.in 22.000 barrels
per day at a gas sales rate of 2(1 bold
depending on Ilir components of tlie
sabs gas stream,’*before any allowance
foi beld fuel u-.es

An ill.er concern expressed by lhe
proji (tsponsors is the additional safety
hu/aid associated with a higher
pressure system. lligher pressure causes
higher potential energy to be stored in
the pipe, resulting in incieased
likelihood uf damage to lhe oil pipeline
in the event of a gas pipeline ruplnic.
The piujeel sponsors maintain th d
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crack nrrcstors will bo required for the
1440-psig orlOBO-psig system, whereas
they may not be required for the 1260-
psig system.

Tlie project sponsors are also
concerned about tlie vulnerability of the
higher pressure system to cost overruns.
Their submissions includes a risk
analysis of various factors which are
likely to cause uddi'ionul cost overruns
with the higher pressure system. They
feel that the risk of cost overrun is
greatly reduced by staying closer to
existing und proven lower-48 stales
pipeline technology.

Finally. Aluskan Northwest reacted
negatively to my proposal discussed at
the conference to build r pipeline which
would operate initially at a pressure of
121k) psig but whose operating pressure
could be increased to 1440 psig if there
were an increase in gas volumes
available fur transporting. It argued tli.it
a pipeline should be operated at ils
maximum design pressure. It also noted
that delay would be caused by the need
to test such a system.

0. The U.S. Department of
Transportation. Noting that n is a basic
tenet of transportation system planning
that a system should lie designed to
accommodate future growth, the
DcpuMntent of Transportation (1301)
argued that ail the technical and
economic data appear to them to
support building a 1080 psig system
Moreover, tlie availability of capacity
resulting Irom the construction -,f a IOili).
psig system would encourage
development and exploration in the lul.il
North Slope area. Citing a February,
It'""HTechnical Study Croup evaluation
of (lie 1C60 psig system,*” DOT argued
the system could bu built und operated
safely and reliably.

As noted above, u proposal was
(olisideied at the confeieiu e to liiuld a
pipeline the opeiolmg prussute lor
winch would initially e 1250 psig mill
would lie capable of expansion to 14 10
psig if there went an increase in gas
volumes uvuihrble fur throughput. Iho
concept was to alter the compressors
end tlie spacing of the compressor
stations in order not lo foreclose the
possibility of Increasing tim operating
pressure later on 1) indicated that ity
safety regulations required a thicker
pipe vvall ! ir a pipeline operating at 11 Hl
psig llian h rii pipeline operating at 1200
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psig. and thal it would be reluct ini to
waive these regulations where the
pipeline was built along the Alyeskn
haul road. A substantial portion of the
pipeline in Alaska will be built along the
haul road.

IIl. Results of the Parsons Study

The Parsons study was undertaken by
a group of gns producing and
transmission companies *®in order to
develop a preliminary design for the
facilities necessary to process and
condition gas produced from the
Prudhoe Day Unit for transportation
through the ANGTS. The principal tasks
performed in the course of the study
were:

Screening lhe processes available and
selecting processes to recommend for
COj removal and hydrocarbon dewpoint
control, respectively, and

Developing a process design for
processing and conditioning lhe gas to
meet an assumed set of pipeline delivery
conditions and quantity and quality
specifications.

The study represents a careful
evaluation by a consultant lo n group
composed of both producers and
transporters of the optimal distribution
of the components of the raw gas
stream, for conditions as they currently
exist or arc expected to exi.,t, among
field and process fuel uses on the one
hand, and the sales gas stream on I..e
other. The relevance of the study lo this
inquiry is in the study's indicated
resolutions of questions regarding the
optimal allocation of the NGI.'s and the
impact of those resolutions on lhe
requirement to transport NGI.'s away
from the North Slope.The study learn
concluded that a physical solvent
process is best for GOi removal. A
characteristic of physical solvent
processes is absorption of a significant
quantity of hydrocarbons along wilh the
G O,. Much of the heavier hydrocarbon
content is liquefied during the solvent
regeneration process, and can thus be
recovered. Significant amounts of
ethane and propane remain in a gaseous
phase, however, mixed with die
extracted COj.

because ol its hydrocarbon content,
llia waste stream from the COj removal

MAmcMi)a Hom Corporation. Atlanta RIt)ifii*M,
I'xxtin Company USA. (xony Oil Company. Mobil
Oil Corporation. Natural Cm Corporation of
< iMiama. Northern Natural Com Company
North**ml Pipeline ( orporulion. Purlin |nlro.late
ItHimmm'Um Company (Anilir) Patlhflttilli* Kailcm
PipHIn* Company. I'htlhjn Pnltnimjin Company.
Sohin Petroleum Company. Sou*lierti Natural Can
Company. lenm-Mu-e (.an Pipeline Company, Tr*u»
Lantero |faiinmtx* >n Corporation. JrMlI t.ai
IruininiiMion Cntpr.ralion. rratim.ontlnenial
Pipeline Corporation. United Cup Pipeline
Company.

process ha tsnable fuel value. The
study recommends that this CO./
hydrocarbons mixture be used as fuel
for the processing and conditioning
facility itself. Any excess of this mixture
over the requirements of the
conditioning facility would be utilized in
the other facilities at the Prudhoe Bay
Unit after appropriate blending with
other fuels (particularly propane) for
heating value control.

Gas delivery and quality
specifications assumed for purposes of
the study were:

Delivery volume (nominal), 2.0 bcf.

Delivery Pressure. 1440 psig

Delivery Temperature (max.). 25"F.

CQj content (max.), 10 Volume percent.

11,S content (max.), 1.0 grain/KXJ SOP.

Hydrocarbon Dewpoint (max.). —10'i‘at
1,1 no psia.

Water dewpoint (max.).. -35'Pal 1.100
psia.

These specifications are similar lo
those which were part of the Alcan
filing of March 0.1977. except for the
delivery pressure. The 12(H) psig delivery
pressure in that filing requires a more
stringent hydrocarbon dewpoint
standard, —1i)"|; nl 1,000 psia.

Tite results of the Parsons study with
respect to allocution of recovered NGI.'s
between iqrl uses and addition to the
sales gas stream is given ill the
following table, taken from the study
itself:

BILLING GQOCC MiO-OI-U
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TABLE 1
PROJECTED COST OT SERVICE,

$/MKBTU
Fuel Cost, $/MKBtU S1.no Sl .60
Pressure, psi e - . S2.62
Petd 120n T4 1GBO 7 1260 TITg 16P0  121c T4dt 1660
PP'.r."OE RAY TP a:. AT>A- ;1A h'rrrR (Including only the additional processing and

conditioning costs required at lower-pressure)
(1) Nornal Dollars
Throughput, bcfc
1.6 .70? .810 . 844 .825 .849 874 BP 1 :
%‘% 590 591 11 631 627 g4f 700 600 %‘;‘,
. 531 i%f’ 510 589 563 .55 6«7 645 623
2,1’8 630 . 462 610  .554 514 746 662 602
8 593 497 449 703 580 513 091 ML e
. 693 544 474 843 650 553  1.097 620 607
12) 19?5 = 'la:s
Throughput, bcfd
.54 A7 J79 367 .379 .39 . 109 . 396
.262 .ﬁz 271 270 277 .20((. 305 302 '43018
214 228 226 257 247 24 - 295 279 o711
212 216 203 263 240 224 316 73
267 216 197 3C0 249 g 373 304 764
299 235 207 357 277 237 ATt 347 206
IL:-i!Pr_ BAY TO WHITiHoprE, _y;u..»;] rM;M A <,nclU(,In, only th, U, (Mj ,roressing
and cond.tiomr.g costs required at lowej'
pressure)
(J) Norlral Pi 1lars
Tl.rou.jh,.ul, bcld
.on 00T  ".mi 1,nno i.ne» 1,06 1.nil 0M5
, . , . . 1.118
126 127 L7411 174 .T76R 179 .Pr6 ).8 6 847
.6 37 6%4 675 .696 .691 672 . 197 .7)87 751
.681 .t 70 .57) 782 . 700 t'5 .96) *8'4 740
.76 6 . 659 .667 910 It T .64 4 1.157 .952 LTT7
909 . 708 616 1.109 847 .716  1.440 1.00) 880
14) 1975 Dollars
Throughput, bc(d
436 448 . 465 461 460 ATT .4)5 40, 4R
371 .37'. 317 (347 341 346 .1))4 o 371
707 281 . 278 . 305 . 30) .796 . 146 341 170
79'H .2%3 LTt 3)7 . 304 277 404 .36 318
31 L7187 149 . 368 .jdo L7179 . 484 401 )1
197 . 307 .268 469 . 361 .308 601 453 .375

Uili.mo coui kwoi=<
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IV. Alaska Cos Project Office Analysis
of Alternative Systems

The staff of she Alaska Cas Project
Office prepared independent estimates
of the capital costs and cost-of-service
for the higher pressure systems for
comparison with those submitted by
Alaskan Northwest. Our results are
plotted in figure 1 for a fuel cost of Si 00
(1975 dollars) per million British thermal
units (mmBtu). Table 1 presents cosl-of-
scrvice calculations for fuel prices of
S1.00, St.60 and S262 per mmBlu. The
computed costs-of service reflect the
different heating values of the gas
mixtures which would be transported at
the different operating pressures.

As can be seen on figure 1, higher
throughput volumes favor one of the
higher pressure alternatives. Likewise,
laliln 1 shows that higher fuel costs
reduce the threshold throughput rates at
which the higher pressure systems have
lower costs of-service than the lower
pressure alternatives.

Our method (or preparing the capital
cost estimates on which the cost-of-
jervii e estimates are based was to start
vMIliAl.isk.nl Northwest's March 1077
estimates and adjust those estimates for
the cost items which would change as a
result of utilizing heavier pipe and
higher operating pressures. This is
essentially the same method utilized by
Alaskan Northwest In preparing its
capital cost estimates for the alb motive
systems The explanatory material at
Iti. end of ihis section presents our
( 1lusl estimates along with a
disc no inn of how they were
de"jir ilurd.

laide 2 presents a comparison of our
constant dollar rapil.il cost eslimi ten
(excluding compression) for the ' .60-
psig and 1liUO-psig systems with Alaskan

Hit] hiMLrm \itur 1If |»r k.i\ Klrnim
fif Ihr«inidftuhiltorts Mat 13 Illu/eijlnt f*4tt
[Jfdi 1140 114/ mibm' fool . till **piix mid 1IM
llaliul' lotit hi [ Dol vnhiri <liff*r ftuai
hew a ikt jurn»lv Armed ol in (iit* I"hxhi* *tmJy.
oi«d VMiuid ifind in ithilitf nur cAti nf «rm< i
CIWulAluHI* Tim rr Mliir, n?> wmiM Isr || wt* li.id
wiifi hi'NiiiiM vuliti't rioter In

Thit (iiinfian*iint %W on (ttftim* 1 2mid 31n
Tdlilri 1 2mid Lnu luilr <Jf<t<m in ki«
findiliiiiiii;|i pi.m ! iiikIl (hi thd . irn ] [ive*cmts
1)wm(run Int Itid.mm tot h diffriiMit prnvnlcft a mum
ptfi it* fittiMMC tOVIM | of (hr Miriive
i) iifiu* 1 tuntpAdtMvVM nliowdi. Iftvtvi*r. muv

nol rrjtrrtriil

lirw <(iiiipunien »ifW. ‘if i o*id .« t MMdI'liIMIHg
any I lionii" [i> ihr 11t priitliii *r« . illirf Timn thy
(OHumiMe (Sivr L= inirtQuiativii « Ni-hi «rd

M. b« ST 1L tvinity

ir* 1lewryrr, ot eiumn in Tftblr 1 ewh
tlfirmien mirthiM.ifrd K i nmltbnninii cntlt
niginetf (vum « 1lLimki* in picttuf*? irpirtrnl only a
) mull portion 10 loUl | «*k Ihe*-(?-(of
fiirthiMitin ,rm_uhuon%\l—/lgf mil UiKrifnrrt would
t* [o.movr the Tui\r* eliMitly i loti r lottnih*r. but
feiuil nol liningr any cont.ldiuint rriulliiM from
)il uf [tio-t 12 and J Uldi a1 2uncl J.
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Northwest's.50 As th table indicates,
the largest difference in the constant
dollar capital cost estimates for the
1680-psig system is only about 2 percent
of the total estimate. Thus, the two sets
of capital cost estimates must be
considered very close.

Figure 2 is a plot of the cosl-of-scrvice
for the 1200-psig and 108(k-psig systems
utilizing Alaskan Northwest's capital
cost estimates, rather than ours. For a
fuel cost of Si.60 per mrrUtu, us of their
capital cost estimates moves the
nomitml-dullar threshold for crossing
over from the 1200 psig to the 1680 psig
as the least cost system to 2.'J befd from
our 2.65 befd. in constant dollars, the
respective cmssover points are closer,
both being just under 3.0 oefd.

Alaskan Northwest lias expressed
considerabb concern over the
possibility of delay inherent in a
decision t" utilize a higher pressure
system. Alaskan Northwest has slated
that u decision to utilize a higher
pressure system would likely result in n
delay of 2 years, resulting in an increase
in nominal dollar capital costs of at
least $1 billion.

LJS. Government technical experts
considered lhis pr .ldem when the
Canadian Govctntuenl solicited our
comments as input lo its decision on
pipe size for the Wiiilehorse lo.j.uties
Itiver segment. At that lime our experts
concluded that some delay for requisilu
safety and reliability testing was
possible, but could likely bo avoided.
Their conclusion was:

We are in agreement that testing nil three,
nreven .two..ane designs w.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 cumimialions lo the
exclusion nf all others now nr within the neur
w01 Will pertnil the pipeline anphcaidv in
conduct bund test vcitfn almn and initiate
purchase nl the p|[pe earlier in indor In_
complete the pipeline within die liine fiama
described in the U S./Canadian agreement,"

That report wer lon to say that,
although our exports believe dial a
iimliimalory testing program could be
designed for the higher pressure
alternative winch would have very btlli*
likelihood of failure, there was more risk
of failure for a higher pressure

" A* shaw n alilc | we -we Malta, ,i. 1*.11m
capital ca*1* lor live i;c*| pn* .y.l.n, nnU(_)iEIlm
1ml mirKdriri nut luUl r.ttpiMI InUt* net

iMMr r = fur P ewli »itttlt n( iredcreid]|
Ul umilllKmMIIL to* lldMit UA  rkfonl ihli
& in=u drinn MidI AUtkun ruitliM oii and ticty du

»
ifl i ooy

> N
. citival Rl Sl Pl oty

f Smil)natuiii9 lot Almd<e (,ai Iipvime.”” Up. Lit®
Utﬂ_ tuaSunilnary, lip 1—2_
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alternative than for a lower pressure
one. Specif cully, the experts said:

_We recognize that the ?os_sibility of delays
iissori.iied with testing of die 40-inch HillO
psig pipe may be slightly greater because of
the higher pressure.”

The impact of delay, as well as the
impact of a possibly higher tendency
lovvaid cost overrun for the higher
piesstire systems, is illustrated in figure
3. For a nominal dollar case, we have
plotted the cost-of-service for a 16110-
psig system with capital costs Si billion

higher than anticipated.%
BILLING CODE 64>-01-M

"Ih.tt.p 5 th comments oil the tIf.ifl of Up*
report. DOTmhlrii.""Kiuihstn.,illy.Up -a = .
failure* Ituil conld occur let.tie* [ithe t6,1 . aitfe
O%plﬂe longhorn idoue le sth) duclite fr.ulure*
Thr Hitermitive 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. Hffl, com-ent* p

< the chnite o( Si billion us iiijihtioniil c.ipit.d
cost due to either delay or e.osl overrun is purely
IIlustrulive t'sp of this example is not mr.inl tii
litiplv Ihut ihoicr of the Ir.no_psig svslem would
result m ;i si billion 1p,| uvrirnn We da no! now
know nheiher i.liuue d Ihe Itjgj prig xyttrm would
result in ,iii) greater cost overruns ihun’lor Ihe 121.)
psig system.



, MM ii.r. mwo | iinnsii.ty, M.ty ;ti,

TABLE

COMPARISON OF PIPELINE COST ESTIMATES
1975 Oase Costs - S Millions

1760 PSIG 1680 PSIG
NAP FEPC NAP FFRC
Changeable Costs
Pipe cost - delivered 529.1 475 .4 704 .1 650.4
Welding 21.5 25.4 41.6 36.1
Double Jointing 14.1 9.7 26.9 13.7
Weights 25.1 25.1 18.B 18.8
VFF, Installed 24.7 24.7 39.4 34.6
Bending 4.8 4.8 6.5 6.5
Short tie-ins 3.t 3.9 5.4 5.4
Tie-ins 9.5 9.5 18.5 14.2
Set Up and Alignment 20.3 20.3 28.0 28.0
Special Construction 7.3 7.3 9.6 9.6
Crack Arrestors 0 0 12.7 12.7
Add'l Side booms, labor _ _ 37.5 10.0
Add'l fuel i . 5.7 2.0
Add'l testing i . 10.0 10.0
River Crossings 13.0 « 17.3 °
"67373 60b.1 962.0 652.0
Add'l Piudhoe Bay
Processing 0 30.0 0 0
Other Costs Inon-
vanable) ** 991.2 1180.7 991.2 1180.7
E i S Contingency 183.3 60.6* o 193.0 65.2°*
ToICal_Pif)e:me
apital Costs 1047.8 1877 .4 216C.2  2117.9
(excluding compression)
. No change in cost assumed - included in other costs

oo Derived from subtract)tig changeable costs from total
eee  Amount on changeable cost items only - ald'l amounts Included

/ Nolir.ps
Diffcrencf
NAP FERC
175.0 175.0
20.1 10.7
12.8 4.0
-6.3 -6.3
14.7 9.9
1.7 1.7
1.5 1.5
9.0 4.7
7.7 7.7
2.3 2.3
12.7 12.7
37.5 10.0
S.7 2.0
10.0 10.0
4.3 0
308.3 245.9
0 -30."
0 0
9.7 24.6
318.4 240.5
in other costs.
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As can bo scon from figure 3.
increased capital cosls for the high-
pressure systems relative to the low-
pressure ones, whether due to time
delays for testing or relatively higher
cost overruns, would have the effect of
moving upward the crossover point in
throughput volume for going from the
lower pressure system to a higher
pressure one as lhe least-cost system.
Our calculations show that the spread in
urit cost of service, (constant 1975
dollars, fuel cost Si 00 per mmlliu)
among the three systems amounts to
less than 10 percent of the lowest one
for throughput volumes up to about 35
befd. At higher throughput vulusncs, the
cost of service plots for the three
systems start lo diverge more rapidly.
Alaskan Northwest would put the
throughput point at which the cost-of-
Jervir.e plots start to diverge closer to
4.0 befd.

The comparison of cost of service
plots using our capital cost estimates
with those using Alaskan Northwest's
illustrates that small diflerenr.e.s in
ts&umptions or expectations about
Capital costs or olln r parameters can
shift the crossover points noticeably.
Thus, I conclude that the precise
crossover points are less significant fur
decisionmaking than lhe points where
the cost-of-service plots stall lodiveige.

Our cost-of-service plot lor the 12tiU-
;sig system includes the elfect of the
i-Idi’ onal cost of the conditioning
facilities to meet the pipeline ijualily
ipccifiCiilioniitth.it pie- ,ore ’lies
sjssmplion provides an indication ol the
tutsl system—pipeline plus conditioning
facility—cost consequences of the 1lloo-
ps Kdecision. This difference partially
eeplains the different e between our
Jnuli*and Alaskan Northwest™ Other
lidy sources of difference include:

Heating value of gas siren ms;

Computation ol fai | use for
v'mprcessiun and cliillin.;: and

Ou: simplified cost ol service
.mamputation methodology.

tijlan.itiun of tost Ddfcronces lor
Various bi/.u Systems

Table A-1 presents esli.n.ileil
i.tstment cost for systems designed to
Haute at 1260, 144(1 and IfiflU psig.

Tible A-2 siniimari/es the
W three systems.

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

throughput rate were taken from

*4 u(S7? Urn.liwtn lit rt'It'iv" fultilal
£ itvh emuuhU 1d4 * fill >( Al nk.in
«>>»nufitimutr [of fit* ['i u»>nitsm mnil «
firjparlion ttl ihf i**tldni*ile 1 (of nllwf
m A firt) in* crottuvitr | >ml from 22*0 o 2 1l
«t$ fc'Ull .ilaivr

11 No n'l ilmisil.i>.  .I> »i i

the capital cost data filed with the PTC
by Alcan Pipeline C enpany in March
1977. Independent cost estimate? were
made for all items where costs should
change materially as a result of utilizing
heavier pipe with a greater wall
thickness These cost estimates are
shown in table A-l. The estimated costs
of all other (nonvnriable) i -ms were
assumed lo be equal to the difference
between filed costs and the total cost of
the variable items for the 12DO0 psig. 2.4
befd base :?e.

Compressor and fuel costs were
calculated based upon computed
requirements for the three systems for
flow rates of 1.6, 2.4, 3.2, 4.0. 4(1and 50
befd. An FMKC computer model based
upon American Gas Association (ACA)
pipeline flow equations was used to
determine compression and chilling hp
and fuel requirements. The additional
gas processing and conditioning plant
costs rrinbvc lo those for the I1tIBO-psig
sy stem vveie added to the capital costs
of lhe 1260-psig and 1440-psig systems
as that difference could have been
reflected in an increment to any
gathering and conditioning allowance, if
allowed by the Commission. Plant cost
difleiences are based on cost
differences included in the m.tieii.ds
supplied by An p. adjusted to 1973
dollars All otln-i capital costs are
expressed in I'(7,dmt.irs

As a result of the above methodology,
total ilists shown aie expected In lie
only nuiglily corn cl. Ilow. vet. iosl
odleieiu.es should be reasonably
incmale

C.ipu.d cost data from table A-1 and
fuel requirements .-.liown in table A 2
were used in an PMPC iosf of st'-sice
service for eat Itia-.e. As noted above,
costnf servo e differences should be
mote meaningful than cost ij-seivue
values lor individual Cases.

HITVIMO C.001 4000! M
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table K |
PIPELINE CAPITAL COST ESTIMATES - FERC
711 Costa in Millions of 197S Dollars

1. Pipeline

To Canadian Border To Whitehorse, Yukon
Pressure PSIG 1260 1440 1680 1260 1440 16 BO
Length Miles 731.4 731.4 731.4 1000 1000 loco
Weight of Pipe M Tone 646 738 860 859 982 1145
Pipe Cost (Delivered) MM S 4754 550.3 650.4 640 .9 741.9 876.5
Welding MM $ 25. 4 30.1 36.1 34.7 41.0 49.0
Double Jointing 9.7 11.3 13.7 12.1 14.2 17.2
Weights * 25.1 22.0 IB.e 36.1 31.6 27.1
Valvee, Fittings,

Installation * 24.7 29.6 34.6 33.7 40.5 47.3
Short tie-ins * 3.9 4.6 5.4 5.3 6.3 7.4
Tie-ins ) * 9.5 11.4 14.2 13.0 15.0 19.4
Set Up L Alignment “ 20. 3 23.B * 28.0 27.8 32.3 38.3
Special Construction 7.3 8.4 9.6 10.0 11.5 13.1
Herding * 4.8 5.5 6.5 6.6 7.5 8.9
Cracv Arresters * 0 12.7 12.7 0 17.4 17,4
Add'l Sidebooms, labor 0 5.0 10.0 0 6.B 13.7
Add'1 Fuel 0 1.0 2.0 0 1.3 2.6
Test Prog:ams-add'l 0 10.0 10.0 u 10.0 10.0

Subtotal 17677 YIbTT 501.6 17S7T  2/t7s«  271-74%

AdlI'l Contingencies,
tngineering 4

Supervision 60.0 72.6 85.2 82.0 97.8 114.8
Subtotal-Variable Items 666.7 798.1 937.2 902.2 1075.7 1262.7
Other Costs 1190.7 1180.7 1180.7 1393.2 1353.2 1393.2

Subtotal- MV} 1847,4* 1978.8 2117.9 2295, 424,89 2155.9

Difference - 131.4 270.5 -- 173.5 360.5

North Slope CostsfEx Compression)
Processing Plant Additions
MM 5 30.0 20.0 0 30 20 0

Subtotal (Ex Compression) KM $ 1877.4 1998.8 2117.9 2325.4  24B6.9 2655.9
rrom Alcan March 1977 filing (Total Cost - AFUDC - Comprer.r.oi Costs)

49,5 percent ol foothills filed costed for the Yukon, minus compressor
costs, plus Alaskan cor.tn
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TABLE A-1 (Continued)
PIPELINE C .JITAL r0c- ESTIMATES - VARIOUS SYSTEMS 6 THROUGHPUT RATES

2* Compression and Cooling

Alaska To Whijtchorse. Yukon

PSIG 1260 144C 1680 1260 1440 1680

Compression i Cooling, 1.6 16.0 24.0 24.0 16.0 24.0 0

Prudhoe Bay Inlet 2.4 24.0 32.0 48.0 24.0 32.0 Azfg.'O

3.2 48.0 72.P 80.0 4B.0 72.0 0.0

4.0 72.0 96.0 120.0 72.0 96.0 120.0

4.8 96.0 120.0 152.0 96 9 120.0 152.0

5.6 112.0 144.0 192.0 uz.] 14 4.0 192.0

Coirpres*"ion t, Cooling, 1.6 80.0 f0.0 40.0 120.0 80.0 60.0

Compressor Stations 2.4 380.0 120.0 100.0 240.0 180.0 120.0

3.2 354.0 260.0 189.0 472.0 354.0 260.0

4.0 607.0 449 .0 283.C 884 .0 64 7.0 410.0

4.8 1120.0 682.0 475.0 1467.0 1096.0 693.0

5.6 1815.0 1155.0 840.0 2388.0 .581.v 1235.0

Engineering, Supervision 1.6 9.6 8.4 6.4 13.6 10.4 8.4

and contingencies for 2.4 20.4 15.2 14.8 26.4 21.2 16.8

compressor stations. 3.2 40.2 33.2 26.9 52.0 42.6 34.0

4.0 68.1 54.5 40.3 95.6 74.3 53.0

4.8 316.2 80.2 62.7 156.3 121.6 84.5

5.6 192.7 129.9 103.2 250.0 172.0 142. 7

iJd Pipeline Cost (Lets 1877.4  1998.8  2117.9 23254  2488.9  2655.9

compression and ATUDC)

3 Total Direct Capital Cost

(less ATI'DC but including 1.6 1983.)  2091.2  2188.3  2475.0  260).3 27483

Piudhoi Bay extra Pro- 2.4 2101.8 2166.0 22B0.7 2615.8 272 2840.7

cessing s Compression) 3.. 2)19.6 2%64 0 2411.8  2897.4 29575 3029.9

4.0  2624.5 « 2598.3 2581.2  3377.0 3306.2 32%8.9

4.8 3209.6 2881.0 2807.6 4044.7 3826.5 35R5.4

5.6 3997.1  3427.6  3263.1 5075.4  4386.4 42256
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Calcula

Telbl*

te' Powar

-2

and Fuel
at Different Operating Pleasures

Pequirepenta
end Throughput Rate*

Oper at ing
Preaaura,
paig :|.4-4'7
toaprcas ion Chilling Total tntspr Ton Chilling Total Coapr
Tfcroug’ put
rate, ocfd
1. Prudhoa bay Inlet
requi recent* (in thouaanda of HIM
1.4 44 «le 74 22 96 -4
2 4 5 122 115 )3 146 350
3.2 ﬁ 142 149 44 19) 17)
4.0 20) 184 Si 241 214
4.4 244 72) 4ft 269 259
283 260 77 17 13)
Rvciace Uianer and winter! Fuel rt~"nrean** (in PCtdl
14 17.0 19.1
2.4 22.4 76. 1
). 2 79. - 1i.0
4.f 3* .8 43.7
4.4 *4.) 52.4
it 51.) 61.1
Pru.’'noe Bay to Canadian BorOar
inzer power requirement* Hr tl'owaanda of ATI
51 21 72 )7 16 S) 25
2 4 1*5 49 2C4 109 )7 146 76
ssA 97 447 24ft 72 516 169
4 5 P 151 4 7ft 129 405 ) 4
4a 1*56 201 14 5b .19 214 10)) 5+
5 4 16)2 464 2296 DO) yJa 14)7 - il
fivetl lairarerr and wrrterl Poe) requirement* hr ocf d»
14.6 12.6
39 5 76 f
1t ) 61.8
IftC , 9 114 9
P 4. 191. 1
444.6 259.0
Surer.#f p» -er iequitementa 111> thousand* of Pl *
70 ir 69 51 14 45
214 49 711 154 )7 167 J
af > oft 59 1 351 49 a7c Y
966 177 ) 145 701 125 - 4
114 29) 90M 17'1 207 1441 L4
24V1 442 )14 1956 1)2 2267 1) U
Avar age lioar-ft and winter 1 Pwel rr*jui teaenta (3r rr rfdl
iy 20,0 14 4
é% 50 2 Yi o4
| 109. 4 )§ o2
4 6 7 2,7 V) =
4 - 3%9 4% 2ft» 4
i a4 0 402. i
* T.iaik uy not eg”al e of parts due tn rounding.

HILLING CODt 4410-01-C

ur
Chilling

27
41
54
46
-1
95

31
30
2
90
341
227

29

5
14»
224

Total

u)
17C
227
264
) 40
197

21.5
30. fi
41.2
S1.5
41.7
72.0

37

221

415

704
1110

22 1
43.6
79.5
126.4
20*. 2

IN
IS

~%'

1540

10.0
P 0

4 i

149 .i
271.7
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Alaska Gas Project Offices Capital Cost
Estimates

Hams for Which Differences in Pipe
Weight and Operating Pressure Result
inMinimal Differences in Cost

The following activities during
pipeline construction were assumed to
have the'same 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.

11 Automation and telecommunications.
14 River crossings.

Inactual practice, increasing lhe
operating pressure should result in only
minor dilfcrenr.es in actual engineering
and supervision costs However. s: ce
these items arc frequently considered as
add-on items and are usually expressed
as a percentage of other items, they
were treated as a vuriuble cost in this
repart.

Items Where Differences in Pipe Weight

iiu Operating Pressure Will Chunge
sts

I PipeCoils 1'ipr cost* were computed
swarning a 11175 have mill price of S550 per
i nfor 0 (Pinch wall thli knrss. internally
1 Goated pipe, plus the following charge*;
1 $10/lon additional cost for 0.0U0 inch
! wall thickness pipe.
2 SZO/tnn additional cost for O.QO-uich wall
thickness pipe.
I J $50/ton addilionul cost fur increased
! pipe touglinpsa.
| 4$30/lon increased mill cosl-Cuuudiun

5 S20/I<m Yukon tax.

Tocompute tonnage requirements fur

pritwin assumed th.it the heavier
*iall thickness required ill (Hans Il and
1l construction lor...lions would increase
npilrcmenls by 10 percent compared tu
hr tonnage required if the entire line
*<jconsidered no Class | construction.

Pipe Transportation. Il was assumed
**t the pipe would be shipped fiutn tlio
till lo delivery points in Alaska liy
-lc’coustal vessels. 'Hie fallowing
delivery costs wore assumed.

Dollar per ion (187$)

IvmToil
> Ts.m
1 o ADFx

Pipe delivered lo An ' nrnge (or
Seward), Alaska, that will be further
shipped to Fairbanks, Alaska, via the
Alaska railroad, was assumed to incure
an additional charge of S20 per lon. Rail
charges from Skagway. Alaska, to
Whitehorse, Yukon, were assumed lo be
$10 per ton.

It was assumed that the pipe would be
strung from pipe storage points in
Prudlioe Buy. Fairbanks. Anchorage (or
Valdez). Alaska, and Whitehorse.
Yukon. The following pipe stringing
costs were assumed:

Stringing CostoDollar Por Ton (1975)

06 0666 060
From
Prud*t0* D% . 2100 1860 2430
Fni'Mrt*—North .. 1740 2170
r Fal . 1510 1420 1700
Anc'wago (Vgklcz) 20 1700
Wutiihon0. e, 1510 14,0 1700

lliglier costs , ere assumed north of
the Yukon River. Stringing costs varied
because of assumed truck weight
limitations. For instance, it was assumed
that only two double joints of Qil-inch
wall thickness pipe could be delivered
per load compared to three double joints
of () 0-inch thickness pipe. The weight
limitations assumed are probably
conservative.

Welding. Alaskan Northwest has
staled that increasing pipe weight and
wall thickness reduces construction
speed, due to increased welding
requirements. They inanitain that such
reduced construction rate increases
costs significantly more than |ust the
increased welding costs, since a slower
pace increases the cor.l of most
construction activities. In contrast,
others have slated that increasing wall
thickness should not slow down
Construction.

Cur knowledge of the welding
procedure is that the stringer bead (the
initial weld) is made by a stringer bead
crew, which for <lHinch diameter pipe
would likely consist of four welders.
Upon finishing the stringer head, the
stringer bead crew moves forward lo the
next joint. Immediately 1dlowing
completion of the simiger bead, the hot
pass bead is placed by the hot pass
crew Since the hot pass bead is applied
at e .lightly higher speed than the
stringer bead, lhe hot pass crew ir uully
has no trouble keeping up with the
olringer crew. The filler and cap head
ore made by separate crews. Normally,
a ldler and cap crew will stay with a
weld until it is finished. Since more weld
material must he placed by the filler und

cap welders, there may bn several filler
and cap rears per stringer crew. When
thicker wall pipe is weld d, it is only
necessary to ajd mere filler and cap
welders.

According to our understanding of the
process, the only welding problem with
thicker wall pipe is that 0.8-irch wall
thickness pipe would add about 100,000
to 120,000 man-hours of additional
welder time compared to that required
for 0.6-inch wall thickness pipe.
Assuming a 2-year construction period
and 1000 man-hours per year per welder,
lhis additional wekh ig would require
adding about 38 wclaers. There should
be no changes in nondestructive testing
requirements, and only minor increases
in inspection and supervisory personnel.

Construction speed is determined by
the speed of the stringer crew. Since the
lime to make the stringer pass is
independent of wall thickness, welding
speed, expressed as joints per day or
miles per day. should not be n function
of wall thickness. As nconsequence,
increasing the wall thickness of the pipe
should not materially reduce
construction speed.

Welding costs shown in table A -1
assume manual welding: automatic or
semi-automatic machines could
probably reduce costs and improve weld
quality. Welding time is based upon a
theoretical arc time assuming deposition
of 0.8 pounds of weld motet i.il per
minute' changing electrodes is allowed
for by adding ore-third again to the time
spent depositing weld material, We then
assume that 5D percent of welders*
working time is spent On activities other
than these two.

Double feinting It was assumed that
automatic nr semi automatic welding
machines would lie utilized for
dnuhlejoiiitirig under controlled, hid »r
conditions. The principal diflerences in
doublrjninting costs for thicker wall
pipe compared to thinner pipe would lie
an increase in machine and operator
time.

Rending It was assumed that bending
costs for the 0.8 inch wall tin kness pipe
would he II) percent greater i an for
pipe with 0ii on h wall thickness, or
ubout $0 “5/four increase.

Sidehniinis Rapport Tiactors. Il was
assumed Hint the heavier pipe would
necessitate heavier lifting equipment,
with a i sultant increase in fuel and
amortization costa. No increase in
operating personnel was assumed.

Concrete Weights. March 1077 filed
costs were assumed for the base casu.
Costs fur the heavier pipe were
computed ir aiming that total costs fur
weights would bo proportiunul to the
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pipeline negative bouyancy without
weights.

Valves and Fillings. Hic-ck valve costs
of S90.000. SJO.000 and SS05.0011 each
were assumed for 1200 psig. 11-40 psig
and 1000 psig valves, respectively.
Installed costs of valves and fittings
were assumed to be seven times lhe
valve costs. All costs are based upon
1975 prices.

Compression and Cooling The high-
pressure systems will increase
compression and cooling requirements
at Prudhoe Bay. but will reduce them at
pipeline compressor stations. Computed
horsepower requirements are shown on
table A-2.

Compressors are now used to reinject
produced gas. Existing first stage
compressors compress the gns from
about 550 psig at flow station discharge
points lo about 1700 psig. these
compressors possibly would not need to
be duplicated.5

V. Estimates of Throughput Volumes

As is apparent from the plots of
transmutation costs versus throughput
volume, expected throughput volume is
an important parameter m determining
which of the alternative systems is the
most cost-effective d-sign. Tins section
reviews ,ie available information for
guidance on this point.

1, Findings in the Initial Derision The
quantity of gas reserves on the North
Slope of Alaska and the deliverabihly of
these reserves was exploited in detail
during tin' hearing before H’'C
Adrninistr itive Law Judge l.itt in FI Paso
Alaska Company, et at. Docket No.
C:|>75->m rt til. Judge l.itt concluded in
lhe Initial Derision that. nllhri.,,h the
uncertainty of reservoir performance
and the possible net easily of water
injection precluded exact estimates as
to the daily deliveries lo he expected
from the Prudhoe Hay Field, the weight
of the evidence supported a fouling that
2 (1-2,5 In Id of gas will initially he
available from the Prudhoe Hay Field.
(Initial Derision at 33 ) Ilie proven
reserves in the Prudhoe Hay Oil Pool
support this finding If one me Indes
additional reserves from (lit! Sadlerm.hit.
l.isliurne, and kuparuk resuvoirs. tins

U Knhni iioii d in Hi coinrumi* on pur ilial! icport
Ifii whidhor tfi>rnmjir*Mori Mill In I
dti|d'C*n-d will d’-prnd on whnhn ftudlio* Hay
working mlirrrvl ovMU'fi ij<ii™ 1l i*If4awany of
(hre far ilili* « P5f jEmi.ili’t mfi\itr

A ithNii id.1.* mbil iiui pninl in iU ntniini*ntl on
(hr di.ift rrporl 1l nolrd ib.il ihr fimlfun* Iy
IHMIt'r* inatniSfi! coniprrivt® in rmiy**! i g e« which
Vo |MidtP rd with UU«f* oil Al (hr hit r mi« naira
QailimiMi r lit™ Mi'omr nl ~ » wnt it will Im\v lo br
erin|tctril wd h* rrdoird by thr volumr nf

Howrvi*  ihi*a%i«om | >ro««ora may atill bu
rrtjoirrd lor rriit|PCIt « portion of tir* ~ia
production iii order lu mamlam crude* oil
production.

V.ii. i. No. lIM / timisd.iy, M.iv

ciitirr  n may ho conservative. Judge lilt
noleu o connection with the 1Jsburnc
and Kupnruk reserves that future
development of complete disclosure of
past drilling would he necessary to
establish the producing capabilities of
these formations. (Inilital Decision at

31)

Judge. Litt also found that the evidence
suggested that deliveries above the 2.0-
2.5. befd level might he available from
the North Slope region because of
reserves other than in the Prudhoe Bay
Field. [Initial Decision nl 3 ) However,
he found that the evidence regarding
such reserves was unclear and made no
specific findings as to the volunes of gas
which might be delivered from such
reserves.

2. Findings in the FFC
Recommendation to the President The
FPC. stated in the Recommendation to
the President:

"Thus, we conclude I ml il is reasonable Id
assume 20 to 2.5 Befd fcm Prudhoe Bay Oil
Pool within five years ifter the
commencement of od production, 'there
exists some pos.ubtlit mof increased delivery
from the North Slope of perlmps its m uh .is
an additional 15 Befd from NI'K 4 |[\uvul
Petroleum Reserve No 4), A ilVH 1l tie Art lie
National Wildlife Runge|, and Iie 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
2U-2 1, Ih fd. urn! be c.ty .hie ¢ 'expansion to
un additional 10-1.5 llian. (p. 1-17)

3 Fmdmgs in the Derision. Tlo* report
which accompanies the Dot ision notes
that the increase in the nation’s supply
uf natural gas from an Alaskan gas
project is estimated to he 0.7 tnlhnn
cubic feet (tcf) [ter year (2.0 hcftlj hy
1fitla, By lotto, a volume greater than Of)
tcf per year (2.4 hefd) might lie
produced, according to tin* report.

4. State ofAlaska. The Prudhoe Bay
Fieli! ia located on lands owned by the
Stale of Alaska. Detailed information on
the production potential of that field has
been made available to the Stale in its
c. nacity as royally owner and
const iration authority At our request,
the Stale's Department of Natural
Resources prepared cslima'es of
reserves and drtivcrahihly if gas from
Stale lands in the North Slope legion
bused on all information available to
them. ’lliosn estimates suggest u
‘b'livrr.thilily l.inge after iestin of 2 n to
4 2 befd from Stale lands (including the
Prudhoe Bay Field) with the median
estimate at 211 iir.fd.

5 .fS. Ccalogir.nlSun vs Aspaitof
the July 1, 11777, reports to the Ptesidi lit
prepared under the terms of the Alaska
Natural Has Transportation Act
(ANG'l A), the U.S. Geological survey

.1, 1£ i/ Noln

(USGS) compiled estimates of reset’,
and di.-livernbility for all North Slop*
areas.,sThe USGS discussion rites t
separate analyses of North Slope
potential—its own, that of the Poten’
Gas Committee nf the Colorado Sc!
of Mines, and that of the Division of
Geological Survey of the Slate of
Alaska—to condi.de that there is w
high probability of substantial
additional recoverable gas reserves
the North Slope area.

Converting potential reserve csli.’i
into proven reserves dedicated to
pipeline transportation is » demand,
exercise in expectation. However, u
the USGS figure of 19 tcf of potential
reserves outside the Prudhoe Bay
geologic structure, in conjunction \vi
rule uf thumb for delivcrability (I b<
production for 20 years requires at b
20 tcf of potential reserves), plus the
State's figure for the Prudhoe Hay FI-
its If. these estimates suggest there
95 percent probability that deliveruL
from all North Slope producing area
w 1 he at least 25 bold if production
from all of those reserves overlaps
through some period in the future, a
seems highly likely. There is a small
probability of North Slope deliverab
going as high as 7 5 befd.

VI. Additional Considerations

Our discussions with in" rested
(i nties suggested that consideration
other than design costs and estimate
throughput volumes are important &
choice of system <)< rating pressure
This section present;, short dir.cussu
of the most important of those
considerations as we understand tlo

1 Vulnerability hi Cost Overruns
project sponsors have expressed tin
concern that a higher pressure systei
more vulnor.ddu to cost overruns Sc
support for their concern can be foiu
in tin; work of Professor Walter Men
the University of California at Santa
Halbafa. lo a recent study published
the American Enterprise Institute,”
Professor Mead reported in a cliuplei
cost overruns (chapter fi) that an
econometric analysis of past Defense
Depar tment projects indicated
that cost overruns were significantly
related to the length of time required
the development program and the ex"'

#{Irfi >t of ihr 10K * (imn/L tin V ryri
meenin<iiz >nUEfeni'fsi sw ¢ -hn/Uut\ of Akukit
| o] | UKV AtiiNmisirHiuin, >ee; itinn id ol
(eeuMfi  Diguurtni<titl nf ihe Inifimr US
1.fol."vw 4l Survi*V )i piirltiirtit nf 1rafiporinl
|)rpiiilltirnl of »h* TirtMvily Fnrf: *
U fki I *jimi*iil Ariminmrtiiiott. nly \ i'j;'7

AR Xtitemi (hi% [tom iht” Ate lo
Ahrtntjlur & xtvim. Whtifrr | Meitd w.inLi
W Kioket mil Koliia V. Smith. Aini'licu [ull»,
Inthfutr |nr Pulilic I\»lu'y Kocurcli, WuiLmjj'u..
D C. Augu»t 1UT7T.
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of technological advance involved in lhe
project.” (p. nr.) The implication is that
the closer to known technology a project
is, or more specifically, toe more like a
previously constructed project n
succeeding one is, the better the cost
estimates for the successor project and
the less its tendency to cost overruns

To the extent that the 12GQ-psig system
can be considered closer to known

technology ‘tan either of the higher
pressure alternatives, * -dency lo
cost overrun shotr ..n analogy

to Professor Moac'T us of Defense
Department project appropriate.

Any difference in their respective
tendencies toward cost overrun between
the 1260-psig system and the higher
pressure alternatives would have the
effect of raising the crossover, ‘it
whore increased throughput volume
makes a higher pressure system result in
lower unit transportation charges. Figure
3 in the section which presented the
results of our calculations (section 1V,
supra] shows the effect on the crossover
point of an increase in capital costs for a
high pressure system. A similar effect on
the crossover point would lLu realized if
cost overruns had the effect of
increasing the costs of a higher pressure
system relatively more than those of the
1260'psig alternative.

2. Impact mi Financing, The Decision
requires that the Alaskan Natural Clus
Transportation System he privately
hnanced. Therefore, the impact of a
decision to utilize a higher pressure
system on the ability of the sponsors to
obtain private financing is a major
concern.

The risk of major cost overruns
creates whatever risk there is of project
non-completion, and presents the largest
singltt financing problem for the project.
Thus, if the lower pressure system is
clot i to current gas pipeline industry
pr.u to i's. the analysis referred to by
Professor Mead would suggest that
utili/mg the lower pressure alternative
reduces the likelihood of major cost
overruns and thereby facilitates
financing. The effect of technological
iidvonr." s on the reliability of cost
estimates was alluded to by the NF.I) in
its February lit, 19711, "Statement of
Position."*"

fn response to our request for MOIE
definitive information on the
significance of the pressure question (or

*ititil tufru trnl (icdil wi'Mtnp IrOn iwtil
(eroil'ii lion tltrilf HIP J me (o Mlahl.".h Miluhlv
Prt[—[rtlnrrn tint Ifti* m.inpower uml ifpnpnu'n|.
iMjinrrmritin In achieve proRrc*4 fair* tom p.illllo
with other r*w«, llo* Noltomil hm'fjjv llonid (rrh
ihr protrnlrntl coinpnhiion* %between stindntd*
prp«curs rind hixh preM urf <»hem*Hlv»-* hated on
normal pfiM may not hr valid " NIII
&tttnmuntol Poiiiiou. op. uL TtUimuil Kwivw. pp

financing, the project spo tsorslprincipal
financial advisers prepared a letter
explaining the effect of a decision to
utilize a higher pressure system on the
financing proposals of the pipeline
project. The gist of their concern is that
a higher pressure system involves
technological risks that lenders and
potential equity investors simply will
not accept.

3. The Car. Consumers” Interest. The
interest of the gas consumer in the low-
pressure/high-prcssure decision is not
obvious. Although a higher pressure
system should result in lower
transportation charges at higher levels
of throughput, it is not assured that such
reductions in transportation cost will
accrue directly to the benefit lo gas
consumers.

The me,ir s by which delivered price is
set for llie gas to be transported by
ANGTS does not lead to a clear-cut
showing of consumer benefit. For the
initial throughput volume, an expected
2.0 befd from the Main Fool Reservoir of
the Prudhoe Hay Fi the delivcul price
will he the sum of the transportation
charge and a wellhead price, plus an
allowance for gathering and
conditioning if alb wed by the
Commission. In thu case, reduced
transportation charges should he passed
on to gas consumers as reductions in
delivered prices.

In the next few years, howcv-'r, high-
priced sources of gas such as the
Prudhoe Hay gas could rapidly exhaust
the implicit subsidies provided bv
allowing the price of this gas to he
averaged in with lower cost gas from
conventional simply snurc.es. As soon as
the use ol “rolled-in" pricing has raised
the average price of all gas to
approximate parity with the dcliveicd
puce of alternate fuels, incremental gas
sales are likely to be made only ut
prices set by competition with those of
alternative fuels. At that point
reductions in transportation charges
would likely accrue to producers. **

Depending on lhe relationship of the
netback to the field pric.e from the
market value or this gas on the one
hand, and the maximum lawful ceiling
price set by the Nt'.PA on the other,
possible Commission use of rolled in
pricing for other gas supply projects, and
changes in the dcliwied prices of
competing fuels, (trices for North Slr'io
gas sales attor thu initial 2.0 befd from

* A lirifilAllon tinrun h h *») hr'inTii to
ptmluroM wiii lit* lit#* ci*ihnR j di >t Oi rutmol yn
piodi‘trd fltilli FiiiiDtiir HIV IVEIl **SLihlth*,il lev
{ 10U of ihr NMural (,m Polity At I of P*A (\(.PAJ.
‘Ihr |iiii t of ioinpi’llnx furl* rtigy only ilrlrrinmr
lint price »4 x.m fmm ihr f'ruilhre Hoy Hull lu the
rxI.nl am hapnoc Ve juul lo or Jul than ihe
(riling pm*,

31301

the Main Pool Reservoir could lie set by
a netback from the delivered prices of
competing fuels. In that event, reduced
transportation charges for these
incremental volumes would benefit the
gas producers.

An efficient natural gas transportation
system which encourages the
development of additional supply
through higher field prices is not without
some consumer benefit. The point here
is that an analysis of that benefit is not
as simple as might he implied by a
comparative evaluation of trunsporation
cost curves.

4 Alternative Investment
Requirements. Cooling the oil pipeline to
move the butane which cannot be
transported by the 1200 psig gas pipeline
system appears to rrquire a smaller
capital investment than increasing the
operating pressure of the gas pipeline.
"The figures provided by the gas pipeline
project sponsors show an increased
investment requirement of $237 million
(in 197li dollars) to go to the Ilifdl) psig
system. Using the od pipeline would
require (in 1970 dollais):40

Gnn'Juyi e<*orlag

InvitK< trvfAinoni mgssc f H « M | 30
QOMiy likn \?do* Qi pNtifiVe ... W0
Total e _ Q7-1Q0

Alternatively, if the induction in gas
pipeline pressure results in the use of
butane as field fuel and/or dlspie dmn
by ri‘iniection, the following mvcsiments
(in 190711 dollars) would lie reqiiucd. *

(innm* nliviimg ]
?/-W il <n\réntmant in gin* ron.l«t«X"f*g pi,mi lqu
LXi(XAWh

kifadljon Kivedtrronl

z\s the likely outr nine of decision lo
use the 1260-psig system would he a

“ Al TF n.nn.iic hu'myint.-i|.r»|
cerium invi*niini*iil fijfurr* mippln'i by Aru» An o
iliil not provide tiny loiiimeiit mi thin t.ompuruoii at.
Ilnp>  i'd inmy iti.ill report.

S <nio pointed oil* m imiunrnta on my droll rrporl
Hinl finiP** oil <onling conls wrro rM»m.itstl liy *»c K.

Pom.i. . i ompany i»lm* utioul $»% million in 10711
(iollniN lur ihr <oat nf nuiMiuutn volume of buhtni'ft
[il,2nu |i.irrrfi/day? in [hf 1AI'S lint*, umuuiim| to Uv
opi'nitiug ol L5 million Imrrris/tliy luotiyhput
[tmmmtun vmulic.r mepured) Suhio also ikntrd Ifi.il
nil coutmx 1 ruuld fir* pnrity *iff**i W iin* lower
invrtiiitrni in enjr* !#mi%FcurnpictiIoii fm.ifiliet
rrtpnri > for 1141 pHiR opt inlioll. un (.ufltp.m <lo
145)0 ol innupox Sofmiturn foiloi:

“HI- i iliffi'tr'niiil uufftinn nt wamft would Hr
frtpiiriif in the romltlioiooK f*n ililirn m il in vninni*
[“udhor ILiy T'uld fxifstic lo lie roinp.ilildi< will) m
12i4» piljj pipidoie »yfttrm in **np*H.1i il lo .nlil
m il A ildy I'd« litin the Sim* million (in pro
(foliar*) nsiimnU il .y Arto. evonl wfirn .ill liuUuct
fmoveiiul nm liiinhpoiti‘d m ihr 1AIT* IkoDhi
proferrnrr lo lift'tuling lliem wilt) the *ali'« R.il
Opernltnx tmI* of mlum Irrs utr uUo ovpreU'd to
lie tloin ifm ir relaled lo atliliinmul gut
cofiprtiftiuii." fSohiu cummenli. Otlohcr 27,lura
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combination of cooling the oil pipnime.
use of the ex ra butane in thu field, and
reinjection, we believed approximately
$100 million (in 1970 dollars), including
the $30 million required for additional
investment in the processing and
conditioning facility, is a representative
requirement for comparison with the
S237 milllion (in 1375 dollars) additional
investment requirement to increase the
system operating pressure to 1000 psig.
None of these figures consider operating
costs, so any comparisons are
necessarily incomplete.

The gas consumer would see the
increased investment requirement in the
form of increased transportation charges
for gas delivered by a higher pressure
system, at least for lhe first 2.0 befd of
throughput. Although the increase in
unit transportation charges would hr
tempered by the delivery of higher litu
gas. the additional Rtu's per unit volume
would not he enough' to offset the
higher Iranporlation charges until
tinoughpul voV nes get I1igher than just
those from the Main [ 00l Reservoir of
the Prudhoe Hay Field.4

On the other had, the oil consumer
would not likely be directly affected by
a requirement for additional investment
ill oil pipeline facilities. North Slope oil
prices are effectively set through
i unpetition with i ported oil, and can

ot he increased lo consumers in order
to m ove, additional transportation
casts. Additional investment in the
‘li.ms-Alaska Pipeline System (TAPS)
simply reduces the netback to the oil
producers at the field. The consumer
price impact of using the oil pipeline to
carry the butane would only be fell as
an increase in any processing and
conditioning allowance which might
have been allowed by the Commission
to cuvet the $ 10 million extra investment
required lor the processing and
conditioning plant

Ilie investment requirement not
lout lied on in the preceding discussion
is tli.it which might lie required for
vapor reci very systems on storage tanks
in areas where the higher vapor
pressure caused by adding Imtane to the
Nordi Slope crude would cause
unacceptable air pollution pioblenni.
Such aniall.ry investment requirements
highlight the importance of tim gas
pipeline system design question lor lhe
North Slope gas producers, .is well as
fin ihe gas pipeline piuject sponsors,
and the degree of interest the producers
should have in optimizing the design of

ALKIjIR K 1 Wiluift" Atiwic(c iituilitlilf flit
hifiment rmdd hode* If*# N(»I. * niiilnnl ihmi (ha
f'rudhoi* Il.iv »<<tiniuiotooi hi win* Iti m* Ilir
‘tirift i .t km Mrfift would liuvr itntiit
i iffmrdy fur I'Yudtior 11> NC.L* wilhuut mi-ivuftiiijf
ft) ftlrin ofiiTMEiiijf pnomum
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all facilities in i lved in producing and
transporting P. - lhoe Bay hydrocarbon
resources.

VII. Requirements for Res /ultion

I believe that the Decision creates a
predisposition that the 12ti0-psig system
is the one authorized by the President
and the Congress by its reference lo “the
facilities * * *included in Ihe revised
Alcan filing submitted to the Federal
Power Commission (FPC) on March a,
1977.""*" Additional NGL's carrying
capability of a higher pressure system
might he a desirable feature, all other
tilings being equal. Ilowever. a technical
report filed with the State of Alaska by
Ilhe major interest owpers in the Prudhoe
Bay Field (Arco, DP, XX0N and Sohio)
in support of theii proposed reservoir
management plan slates:

(his i ’prime specifications are not
cun.-ntly known and fl uil sper.tfn .turns may
iiiurense or (low ,.up the volume o! liquids
wvlcclt must he ."XImeled front Ihe kis lo
prevent condensitlion in liie pipeline
Iteg 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
eupelate.*1

I believe thtll the language in lhe
Rep,at m companying the Decision
suggesting that:

* Alcan should inasaler increasing the
up,0.11111); pressure and wall thickness uf its
.10 lix li diameter pipeline in order lo allow

Lil ni,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 * * *'"*

would make lhe predisposition a
relilitlalile one on appinpnati showings
in a final aulhnri7ation proceeding for
Iliese lat ililies IIm discie.smn below
highlights tin' principal factors winch
should he evaluated nl si 'li proceeding,
should Hill' lie required a til.H
pul.mirier | believe that favor.ihle
findings in all three areas would he
reqaned to support a decision lo
luciease the operating pressure of the
Alaskan segment.

1.Concunvm r of the Cutuiilion
(C.ineminent. The (uiveriunrril of
Canada, across whose territory some
length ol any of the 41! Im It alternatives
would have lo pass,” has previously

ih'i I'lmt. op 12 p 1J.

oI Muliil ALA -11f |I| il tti pniftvdifik® fn-fuii*
1™ p in Ctlc«fin Commrnh on (hr 'anpn and
HAju™f K Oo_u"rtsxnn IhrAttnAn Xahirrl (i
Jmmporltttion S\ «(«'in' | ctli.'dil fjti'tK) Kt'gulolory
CtnnMiivMtm ()i Itdtcr \M¥7,

-*Iorm|on OP il pIf

(il til funtv 17, |*»n (Im Cmtndi.rr Nittoiiiul
F|UfKV ihtiM* 1l ImA r iluifliclt'f (all milt)
illtniiuitiwr foi ||fi*< | Jiin«ii of Ik* fysin il Ihrootdi
WIiili liofli Liiiiodoin HMil U S gfta Volume* wtil
flow, lo i*malullcd between hilelmrtc. hi lhu
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expressed severe reservations about the
Ir.uo-pstg alternative on safety and
reliability grounds. The Canadian
project sponsors sluire those
reservations. The U.S. project sponsors,
vs. Inconcerned about safety and
reliability problems (particularly those
associated with proximity to the
Alyeskn oil pipeline), are primarily
concerned that uncertainties associated
with  alfitiU-psig system would create
signiocuntly higher risks of construction
delay and cost overrun than the 1200-
psig alternative.

The hearing record on the sal,.ly and
reliability aspects of the Kifti) psig
system was more extensively developed
in Canada than in the U.S. proceedings
before the FPC Accordingly, although
U S. technical representatives continue
to believe that the IOKO-psig system can
he constructed and operated safely and
reliably.4~Canadian authorities still
have reservations about the high-
pressure alternative based on the
evidence presented to them.*'

The U.S. project sponsors have also
expressed concern about additional
hazards of a higher pressure system
bei iiise of proximity lo the TABS Ihe
additional pilcnli.il energy in a login r
pressure svsl. tn is thought tn repiusenl
more of a threat to the structural
integrity of the oil pipeline in the event
ot a gas pipeline rupture. On the other
hand, technical representatives nf
Fxvon, one of the principal owners of
TABS, did not feel there wav any
significant difference in hazard to the ml
pipeline between the 12M> psig .md lout)
psig alternatives.

A testing program involving the
project sponsors, the owners of the oil
pipeline and lire Camulian Government

Yukon fem lory tiful tho thlum dt m point ne.ir
ibiift Hivn m Aly'«<rli A1 f1 u* opcfKting
pi* snurc nf Mir .n inch «yMnn will In* who m
NF oL ii FrfryitiK « <|mi ity mimi pPm thmi o o i
Il iti ftyftifiii miLillim! fm {ltri imiill 1Im re.non
it |III*IIifIrIriWr it «qesq " ||”M rilurc < v
WIUlm ﬂU* northern pnrtintn nf the Kynient will fun*
| -In*iIoIIed lo below llo* f 1 /imk point of w.dff
it M in itvuii! (Itiw eo'(Ilpiurnt [iro!*ke*iiia in
|rm|nfr||ft| nmU

["**illitifUnl ftotU. mu' cnioo‘iFiiMIIIy llodnerd lof
(triMIntK 1 1 M-I % Imlow K r%Uuu) It'll
il.m iiKiimIt'ft lulu (.niinilii lltc ojK r itin?
Fmpernlotv I mi lsr nri‘dipi] »e» of hr]l toml,
nllowimr III**0||tf|||r«K | OfftM.rr lo lot yr.oln .llv
I fft o Whllonii iofttnti MRiulti nni N (.1.\ i mi
i tjioily Iho }Akypstx fivftlrin Pt Imwrvi'f.
tin i>nt)Gilililr W Hus vrt) 1o, j o Nitiii4 (1159
*)0*m netvix-nti‘il ol our [ioinl li> 1984t

[nn, (mimJu would loi\r to n] proii* llo- u v of «
lo~dirr [*MMori* ft>ftirin for n %mi] tintanir Imifi thr
Almtkn/Yukon liwidi'r if ftto.h u iv)ill'll) ti to lie* uft(*d
11 Altlftkd

"US Cinvrrtm uw ifumlH-hilull)
f v.d'Mlion ol Iliilrirn! I'lpo Si/r mol 1Yri~uir
Cmiiliinitliuiift fur Aloftku tom I'lpritor .0p <tt

" lltrir Slulrnu nl of I'ciilion'* has prrvioukly
Itcen rd* ri‘iiccil Sco pugn 4
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woid.l seem to be roquirrcl prior lo any
decision to increase the npe.ating
pressure of tin. gas pipeline. Exxon
reprcse .1 ivrs in particular have
suggested that the required testing
program .vould not lu extensive, but we
doubt they have tried to convince the
Canadian Government or lhe Canadian
projccc sponsors, both of whom would
have lo be satisfied with the testing
program and its results before a decision
to utilize a higher pressure system could
he made.

Satisfactory Distribution of Costs
and Benefits. In the preceding section. 1
discussed my concern th; Iconsumers
might not he the primary beneficiaries of
a decision to utilize a higher pressure
system for the Alaska segment. Ilore |
siggest briefly what types of analysis
would he required to support a
conclusion that consumers would
benefit from higher pressure.

The first consideration is expectations
about throughput volumes winch would
suggest that lower transportation cos.s
are likely with higher pressure. A
positive finding in this area would have
lo involve not only com lesions about
ultimate throughput, hut also the liming
of throughput increases, as a decision lo
usk consumers to pay more now in order
to pay less later would have to pass a
present value lest.

‘I'he North Slope producers either now
have or will have the geophysical and
drilling information which might support
im leased capacity in the delivery
system Much of lhis information may
have been supplied by them to the State
uf Alaska and the USGS. hut under
confidentiality arrangements which
effectively d ay access to any parlies
not specifically gianted permission by
the producers Ibelieve that the burden
uf proof that a higher capacity system Is
required is on the producers.

A second consideration is the
possibility ot a differential tendency to
cost overrun between the 12bii prog
system and the higher pressure
alternatives As discussed in a previous
lection, nucli a tendency would displace
upward die throng!.put volume threshold
where a higher pressure alternative has
a lower unit cost-of-service than the
Iz(s) psig system Further studies of the
ceil overrun problem are currently in
progles .. ami should lie available (or
evaluation in the event that an initial
buideu of ptool regarding volumes
available for throughput had been
satisfied

3 Resolution of Fstnuinhnary
Financing Problems. lbelieve that

" Pur retrrg>li* Mir [t.iml C<i(QWSIIi)ii let* Lttn
ittiidvii K ihia prulilrn <ilipinst {0 foal gutiliciilion

junlitot It* llrjM tim rul ol biungy.
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rocuiring lhe chosen system to he
privately financed in an integral part of
nn elaborate framework sot out in the
President's Decision to ensure that
construction of the selected system is in
the public interest. lalso feel that it
would be inappropriate for the
Commission to make any decision
which would undermine a component of
that framework. 1believe that a rhovving
that any extraordinary financing
problems associated with choosing a
higher pressure system had beer,
resolved would he an essential elen ent
in any such choice by the Commission.

VIII. Results of Conference

An earlier draft of this report was
circulated for comment in late
September 1978. to the parties with
whom we had discussed this matter
The same draft was sent to all parties in
Docket No. GP70-123. et ol.. during
November. 19711

The comments | received indicated a
number of corrections to be made which
have been incorporated as appropriate
Imi did not alter my basic assessment of
(lie (li*ficul'u s involved in reaching a
determination to increase the operating
pressure (mm the I v.c| which had been
approved as part ol the President’s
Decision

An on the record roufeieiit.o of
interested partn 4 was held on
December 15, 1970. At that conferem ¢ 1
presented a proposition, which had lu en
suggested tit the r.ua inenls of the State
of Alaska on my diali report, fur
consideration by the project sponsors
and any other interested parties "1li.it
proposition was to first mnstic land
operate the pipeline at inuri psig and
then to increase operating pressure of
the pipeline if sufficient throughput
volumes her ante available during lhe
operating life of the pipeline lo warrant
the increase The Slate of Alaska
suggested licit it might he

* * ' possible to achieve operating
pressures upproui lung K1l png liy .
relaxation of Ihe "design fai tot™ lor the p|Spe
Northwestﬁn%osm to use fiuto .721o (. Sue
ol IK It)y111 this would riot he u
sulislaitli.il change Innmisr Ihe "ruliixulinn'
is roily lo the e.statilished (i.uwnh.in standard
A waiver request would hate to | pteseated
to the (Illii e ol Pipeline S.detv [Department
id 1(.import |t|o:|FIm| a good case would he
Itridr th.il safety concerns would be nulislu-d
tiy the relaxed design far.lot hased on the
record at Canada gNovember 17. 10/(1
Comments, p 7)

Ihr 11S ILgi.nimiuil nf TruieporUlieil
r\lires<ed numrrun.cm uirt piiu-iw inm.lii.a
luhi'ti nt ill die way natural gai [ig.elinp protects are
m"tlaled | look lu ie ol Ilirir tonerlus Imt n.Huiul
[lu in thill die Cnmtmtauin would likely tie uiudde lo
resolve them

/ Thursil iy. May 3t
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3 0e Department nf Transportation
(DOT) and ,ts Office of Pipeline Safety
were represented at my conference.
Their representatives were nut
encouraging .about the prospects for a
waiver because of the proximity of the
pipeline to the haul road whir h serves
the North Slope producing area. DOT
safety requirements are more stringent
for gas pipelines which operate near
highways:%0 thus, sufficient relaxation
of tlu; standard to accom.nndr.te an
im i.euse in operating pressure would
likely require a double waiver The DOT
representatives adv ised use of thicker*
wall pipe if higher operating pressures
were to he attempted.

lclosed the conference by requesting
that lire project sponsors present iheir
views oil tin; operating pressure
gquestion in detail to the State of Alaska
and the DOT, both of whom appeared to
favor a higher capacity system "The
sponsors were then to report in the
Commission on their views reg a.ling
Ilic possibility of increasing the system
capacity, and on the results of tlu-ir
dim Il'.sinus of tins matter with other
interested parties. The sponsors’ filing of
Match 2. 1979. requesting a Commission
order finalizing the se'ei lion ol 12tX(1 pvig
as the operating p.essure lor the Alaska
segment, is in compliant e with my
inquest. A copy of that filing is attached
to this leport.

IX. Com lesions tintl Recoiuineiiihitimts

Relevant Consiilerntions As
discussed iii section IV above, the
prim av method of .u,.d\ six to determine
the appiopiiale throughput cap.n ity for
a gas pipeline Is the comparison of plots
ol unit li.iiispnrt.itinn cost vs.
throughput volume for alternative
system configurations. 3 he props t
Kpunsnis have attached such plots for
the prim ipal alternative systems as
Exhibits Z 4 and /. 5 in tinur filing.
Similar coinpatiilions are also included
in section 1V of this report.

In my judgement, there are two
factors to these comparisons which
should lie considered:

The least cost system at expected
levels of throughput, and

Expectations about the* throughput
levels for which fuel penalties start lo

["YVIi» *I»rr tin* haul it {iM ftfily tt.mificil >
4 'htjjuv.ty . itih) (nimimpint'i ks mntr %4
my(ri) ftintitiitl tin itir £.1* pipi liite. ia a nviiti-r
win* b | b Ihtvi* ti till* til HiftGio

= Af ti Inifn'tr i mmnrnli on
my timfl tf'fowt uint in f3hnr irm.tik* nl my
rciifrrrm r favored im ft'amu# ihr
piriftiur Imi u itmmi( ihr tluimrter of Ilir tfat
|HilitiH IMnftit /% Mittixhftl to ihr project
siMiiftnft* Mir<ti 2 lini film*. indn.ntra Ihnt ihr
npr'ruling rifn trw y dinfiMIrn*tn * nf (tut Juui pfjo,
Af nuh *>*irm * hn h A il favur* arc c=*rnligfjy
lhu tauir as thoio for u 1*00 pat#, 40 inch tyiUm.,
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significantly increase the unit
transportation cost.

For expected levels uf throughput up
to 3.3 befd, the 1,200 psig system is
indicated by tire project sponsors’
analysis. Although our analysis puts the
crossover point from the 1,2tifl psig
system to the 1,410-psig system slightly
lower than the project sponsors’,our
analysis also supports the 1.2t;o-psig
system if the expected levels arc in the
2,tt- tn 2.9-bcfd range.

Perhaps more important, in my
judgement, is un assessment of lhe
likelihood that throughput levels will
exceed the range of efficient operation
for the recommended system. For the
three systems which appear lo be
feasible for the Alaska segment—1,200,
1.440 and t.Piui psig systems—there is u
considerable range of throughput
volumes for which there is probably
sufficient uncertainty the capital cost
estimates upon w r:h the cost of service
calculations are based to prevent a
definitive conclusion that one will have
a lower unit cost of service llian
ano; her. For example, if larbiliarily
pick a difference of 10 piucui! belween
the cor.l of service of the lowest and
highest cost systems fur a given
throughput level as a difference which is
significant, then the unit cost of service
for nil three systems would lie
essentially the m.irne from a throughput
of about IM. lit.fl to almost 4 0 la Id,
uncording lo Alaskan Nnillmer.t's
1 ihibil /. 4 Above 411 held ami below
2 li la fd, the three curves diverge iimro
rapidly.

()cr 4'iirn) illations in set.lion IV
illustrate better tin* divergence of the "|-
( invi s" it higher throughput volumes
liri oise we have plotted thrill lor a
larger range nl throughput. Oil the next
page. I have used the data from inv
I'iguie 1to plot the (lifleti iu e between
the lowest and highest cost systems as a
percent nf the lowest cost system for
various levels ol throughput. Notice that
because uf ilitfeienees in nur respective
r.apital cnsl lignies, our 10 pen inl
ditlereni.e poinl is closer to ,/'tft In Id Ili.ui
Alaskan Noi thivest'n 4 I)la fd lluwivcr,
tile plot illustrates that, although Ihe
ddleieui.es are run.ill over a range of
throughput, they increase rapidly as the

o U-if mim UK put tin* e miVewisr i»" il <t «*1u 2U
Imfi]. lit priftjui< "IV <rft.illl slfttmilplhlti* »

ieifirta! i (i u nilii*i iliiiii lor iaiiii|iri"*hiiiii ir
feli f 1 fof 1L *itherciuce I"Hticrii inti noil) i»
Mill NotI1.« il itu in llo* miLill il rtinl ol

i apfy*»*einii Kii'i clulling fur.iliurt | tvoiiM mutton
Actiirin( mm xuiiii) tintI<prrt.utuii <o L& e ».n |
ifouomr pom*e front on* lyilnin lo «iiiuilirr. 1m
cJilirfiso\i mi lirtw i'Mi N oilliw i'il | eopil.il o\l
retne>.tli s uml uijrt lor t.i* tWMI pn# fty<fc*nin Mm |
million or Itftt timn Lpi-rmit nflim Imm t.'mi
riomnlr wii'tfu» Ihr *%u*(tm!io«l ovmiiio fe'r tim
1.200 pn# cuao la utiOut 30 pttflUM I of tluil iratimutu-

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

In section VII of this report, |
discussed the difficult problems which
would have to be resolved to reach a
determination to increase the operating
pressure of lhe Alaskan segment. |
believe tli.it the Commission need not
address these problems unless there is a
significant change in expectations ubout
gas volumes available from the
producing areas to be served by lhe
ANCTS. In view of the difficulties
discussed in my repott and in view of
the relatively small differences in unit
costs of service over the range of at
least 2.0 to 3 Bbefd, I would recommend
that you reaffirm the 1.260-psig system
for Ihe Alaskan segment unless you are
provided with new information which
demolish,itus (hat there is a significant
piohabilily of volumes in evi >-ss of 4.0
Is fd m Ihe area lo be served by the
ANCTS.

LULLING COOt 6C.0-01 U
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Status of Information. The informatipn
available at the time of the DECISION, tﬁe
results of the extensive analysis by the
EPC and the July 1,1977, Report to the
Preside; tofene Working Croup on
Supply. Demand and EnCryy Policy
Imparts of Alaska Gas, are cited in the
project sponsor's filing- They cite the
relevant conclusion the the UECISION as
the following:

Peak-day capacity util‘/.ing nine
compressor stations will tin 2 fi licfd. with an
average daily volume of 24 brfd tty
installation of intermediate compressor
stations. lhe system r.nuld he increased 1>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

compressor horsepower at each station.
(Decision, p. 17.)

I nlso note in lhe report accompanying
the DECISION the following 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 lhe (iulf of Alaska by means or
even from the CllIf of Alaska by means of
suetew l:.: longer supply leleraU, Furliter, 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'Mfore. redesign
of thu system lo enable inexpensive
expansibility up to a'lilo 4nlu Id south of

jotrhoiso, YukgQn Territory, ts essential.
?/DECISIOH, . 1m,.3

I infer from this passage that the
throughout volume anticipated at that
time from sources in Alaska which
might lie connected lo the ANTITS was
in the range of 2.7 to 2.0 held (3.1 to 4.0
befd less 12 befd).

Interestingly, the pilnnpal concern
about ' roughput volume at llto lime r
Congressional consideration of the
Decision was that Prudhoe Hay Field
production might not come up to
expectations, and thus the system
selected by the President might be ton
large for the available volumes "™ Some
perspective cm the possibility that
available volumes will lie either higher
or lower than expec ted was provided to
us in tiie course of this inquiry by the
State of Alaska As both a royalty
owner and the conservation anllunily
fur the primary prospective areas on the
North Slope, the State's information on
these ureas must be presumed to be as
Complete as anyone's. I have reproduced
on the next two pages a seines of tables

*oSis* [Mir vi'ry pricrj#ivit dicd tiMinnn of tin®
m(Pr during I Srnnfp roniidrrutton < ih*
A /tnM - I *t4< Incitfr* [T rominsVi <tin Lmivpk
urn) Nulilfttl 8<*onrr Dmtrd Stiiti * Srnnti oft S |
P it Jotlil K<Milutinn to Ad»r Vs it | * ¢ « i |
e Nuturnl < -» 7t Mi«purtarcoai
Sulctii. SrpUttiliPi .'n 27, Qilidnrr 11 12 nnd 25.
VW PuMtutimn No UN7J
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of ex" otnd reserves and deliverability,
along with a map of the area covered by
the estimates. As you can sen from the
tables, tin: estimated probability that
available throughput volumes will be 4.2
befd is about the same as the probability
that throughput will be only 2.0 befd. |
don't sec any basis in this information
for changing from the 12t»0 psig system.
The C%)l %tandard. A matter which 1
feel ought to be considered further is the
CO, standard for gas delivered to the
pipe‘ine. I mentioned above (p. 22) that
the Parsons study recommends further
study of possible alternative
specifications for CO, content nnd gas
pipeline pressure, increasing the system
operating pressure is difficult for alt the
reasons discussed above, bid | believe
changing the CO, specification is
separable and should considered. The
potential benefits to be derived from
transporting more CO, include reduced
conditioning costs, increased capacity
for transporting NGI.'s, ami possibly
increased availability of N'Gl.'s
(particularly piopano) due to reduced
fuel requirements of a less intensive
processing nnd conditioning plant
operation. The State of Alaska and
Arco >4 raised the CO, issue in
comments on the project sponsor’s
March 2.1970 filing regarding system
operating pressure. Soliio 11has raised
the subject of standards for "pipeline
quality gas"™ in the Commission's
omnibus rulemaking proceeding on t.uiff
ami rale of return issues in Docket No.
KM71M2.
OIUINu COuC MsO-0Ol1u
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North Slope
Original Gas In Place
Trillio., Cubic Feet

Confidence Level

95 50 5
Prudhoe Bay 40.4
All Other 0.5 13.4 30.5

Recoverable Reserves *
Trillion Cubic Feet

Confidence Level

95 50
Prudhoe Bay 21.0
All Other 0.3 8.0 18.3

Deliverability
Billion Cubic Feet Per Day

Confidence Level

95 50 5
Mid 1984
Prudhoe Bay 1.5 2.0 2.5
All Other 0 0.3 0.5
Mid 1988 and Beyond
Pruuhoe Bay 1.5 2.0 2.5
A1l Other 0.5 0.8 1.7

* takes into account recovery factor* gas conditioning and fuel useage.
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Figure i ~0b_

PRUDIIOE BAY CRUDE + NGL VAPOR PRESSURE
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The North Slope producers and the
State of Alaska have an additional
interest in this matter because of the
impact of butane blending on the vapor
pressure of North Slope crude. Exxon
had furnished the plot oT vapor
pressures versts temperature for North
Slope crude containing various amounts
of NGI.'s which appears on the following
page. 1hn\ 2super-imposed on that plot
the approximate temperature range at
which wax formation starts to be
problem with Ihe North Slope crude, and
the vapor pressure standard for air
pollution control in Southern California.

Wax formation limits the use of
cooling us a technique for vapor
pressure control. If cooling cannot be
used, then vapor recovery systems must

ic installed on storage facilities to
control emissions. Addition of any
butane at all to the crude stream moves
the vapor pressure at a given
temperature from curve 2 toward curves
3 and <l because of lhe lempcrulutc limit
imposed by wax formation, addition of
any butane at all Increases the
likelihood that vapor recovery systems
will be required, particularly if the vapor
pressure standards is made tnoro
stringent. Thus, the North Slope
producers have nn interest in the C(h
standard not only because of its impact
on the cost of the conditioning facility,
bn* also because of its impact on the
capacity of lhe sales gas stream to
transport NGI.’s particularly butane.

lucre,isim; the CO, content of the gas

stream nta., be cost-effective for the
consumer also. Without pre judging how
additional NGI.'s might be charged for
transportation through the ANG'IS. ie,,
whether transportation charges would
lie Oll a cents per itimltlu basis or oil
Rome other basis, transportation of more
of the Prudhoe Day hydrocarbon reservo
through the ANGTS offers the prospect
of increased utilization of the fuctility,
and, hence, lower, overall costs to
Consumers.

Increasing the GO, content ol the
sales gas stream would have the effect
of shifting to consumers certain costs or
processing the conditioning the Prudhoe
Hay gas, .0l outcome which Ilir
Commission has expressed its intention
to prohibit with its proposed policy
regarding the recovery nf certain
"produclion-rcluted” costs as defined Il

O x let Nil 1/il ilrflo Maml

G-4XA C. Aj* J. 19/9 - .. G/kRf
/410/
G-49/9, 0, Apt 11, 19V UlnM Co
CU/(M*«, C. M*r 11, 10/9 ... (:
v, [da //(

Uti 419.0, Mdf 30. 19/9 OUv« Sarv«« Co ...

| IV* »

Go. f*Q Dot 300 lu'wi, Ui» Pauf*mry* | men

«* (>o»# *j-unmt Corp. 1*0 (kna tIVO. i

lhe atural Gas Policy Act.B1However,
it is possible that some cost-shifting
through relaxation of the CO, standard
would he the optimal solution for the
overall conditioning and gas
transmission system.

increasing the CO, content of the
sales gas stream would pre-empt some
of the ANGTS throughput capacity, but
additional processing und conditioning
facilities could be installed lo remove
the extra CO, if the additional capacity
were required. This could be done
without any loss of NGL's carrying
capability if incremental volumes of
natural gas have a lower NGL’s content
than the Prudhoe Day gas.

The State of Alaska and Arco. in their
above referenced comments Oll Alaskan
Northwest's March 2 filing, have
requested n Commission statement
regarding the appropriate proceed! ig for
resolution of the CO, content issue, |
believe this issue is separable from the
throughput capacity issue, because any
capacity committed lo CO,
l.arisportntion when operations begin
can be retrieved by installation of
additional conditioning facilities if
sufficient quantities of n.itui.il gas
become available to require that
c. pacity. Thus, 1believe that the
m ixiimiiii allowable operating pressure
question should be resolved
independent of the C (), question, the
latter being bolter addressed iu KM70-
12, wherein lhe Commission is
considering the project company tariffs,
or perhaps as llll ancillary issue in
K.SI/1t-1*1, regarding the responsibility
for production-related costs. Il is the
former proceeding lll winch the issue uf
appropriate standards for "pipeline
quality gas” seems to me tn be most

directly before the Commission.
DMIbn 7» inol iM v mi zu n\ |
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IDocket Nos. G-4300, ct at.)

Citi?s Service Co., et r.h; Notice ot
Applications tor Certificates.
Abandonment of Service and Petitions
To Amend Certificates *

May 22.1Wrm.

lake note . that each of the

«Sfi* v CommiMhin «N ofio of
KuloiAukiiiji in KMiflhly h'Itfnary 2, Iitfw
*Tint iiiillcf dupi ry| piuuiii* fur
for J««rinu of the tHVIvnl nuUrra {uM tnJ Jit'/.ni

MIHIUift

1 tfrtl, M-hlikM .nu-ty Mjr

UK<a S («ed 1.0, FV\VAaf]

Applicants listed herein has filed a
application or petition pursuant to
Section 7 of the Natural Gas Act 'm
authorization to sell natural gas in
interstate commerce or to abandon
service as described herein, all as ;
fully described in the respective
applications nnd amendments whi
on file with the Commission and o;
public inspection.

Any person desiring to be heard
make any protest with reference 'o
applications should on or before |u;
1979. file with the Federal Energy
Regulatory Commission. Washing!"
LI.C 20426, petitions to intervene or
protests in accordance with the
requirements of the Commission's |
of Practice and Procedure fir, CFK
1.10). All protests filed with the
Commission will be considered by
determining lhe appropriate action
taken but will not serve to make th
protest,ants parties to the proceedir
Persons wishing lo become parties
proceeding or lo participate as fl p
any hearing therein must file pelitu
intervene m accordance witli the
Commission’s Rules.

llike further notice that, pursuaii
the authority contained in and sulqg
the jmreliction conferred upon the
Federal Energy Regulatory Commr
by Sections 7 and 15 of the Natural
Act and the Commission’s Rules of
Practice and Procedure a hearing
In‘ld without further notice before t
Goa mission nn ; Il apple ations in .
no petition to into.vet.e is filed will
the tune required hi.*in if the
Commission on its own review of il
matter believes that a granl of the
cerllbcates or the aathai ization for
proposed abandonment is required
the public convenience arid net ess.
Where a petition for leave to inleiv
is timely filed, or where the Commr
on its own motion believes that a fi
be.inn;: is required, further notice ol
such hearing will be duly given.

Under lhe pint rilure herein prov
(or, unless otherv iso ink isrd. it wil
unnecessary for Applicanis lo nppe.
to he represented at thu hearing.
Ken,mil) la I'lumh,

.Si | tctury.
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Before Commissioners: Charles B. Curtis, Chairman;
Don S. Smith, Georgiana Sheldon,
Matthew Holden, Jr., and Geroge R. Hall.

Alaskan Northwest Natural Gas )

Transportation Company ) Docket No. CP78-123 et al.

Pipeline Design and Capacity )

NOTICE OF DELEGATE REPORT AND
ORDER INVITING COMMENTS

'Tssued May 17, 1979)

The Commission is issuing for comment a report
submitted to it by its Alaskan Delegate. The report dis-
cusses the pipeline size and operating pressure for that
segment of the Alaska Natural Gas Transportation System
(ANGTS) which is to be constructed in Alaska by the Alaskan
Northwest Natural Gas Transportation Company. In addition
to other applicable law, this order is issued pursuant to
the mandate of Section 9 of the Alaska Natural Gas Transpor-
tation Act, 15 U.S.C. 5719(g), and the President's Decision
and Report to Congress on the Alaska Natural Gas Transporta-
tion System (Decision), which mandates expeditious resolution
of* the matters discussed in the Delegate's report.

A. Background

On March 2, 1979 the Alaskan Northwest Natural Gas
Transportation Company (Alaskan Northwest) filed with the
Commission an application for an order to approve design
specifications and initial system capacity for that portion
of the ANGTS which is to be built by the applicant. 1/

1/ The portion involved is that segment of the ANGTS
described in the President's Decision as lying within
the State of Alaska. Decision at 6-7.

DC-B-40
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Pursuant to Commission regulations, notice of the applica-
tion was issued on March 1C, 1979. Alaskan Northwest
requests prompt action on its application so that it may
proceed with steps necessary to financing and constructing
the portion of the .ANGTS for which it is responsible.

The Alaskan Delegate has submitted to the Commission
a report concerning the diameter and maximum allowable operating
pressure of the pipeline which is the subject of Alaskan North-
west's application. With respect to the design of the gas
pipeline, the Delegate's report states that a 48-inch diameter
was determined under the terms of the Decision. The Delegate's
report states that with respect to the ssue of what the
maximum allowable operating pressure of the pipeline should
be there is a threshold question: given the extrnsive record
already compiled in this proceeding, 2/ whether significant
new evidence is available on likely throughput "olumes from
the North Slope which would be served by this system since
the time of the Decision that would suggest that an operating
pressure of greater than 1260 psig should be authorized. The
Delegate states that he believes there is no new information
and that the Commission should authorize a maximum allowable
operating pressure of 1260 psig for the pipeline.

The commission is issuing the Delegate's Report for
comment by all parties of record in this proceeding. 3/

/

2/ That record includes the Initial Decision of the
Commission, In re EIl Paso Alaskan Co., et al.,
Docket Nos. CP75-96, et al. (Feb. 1, 1977); FPC,
Recommendation to the President (May 1, 1977);
and the Decision.

v A copy of the Delegate's report is attached to
this order. The views expressed tharein do not
necessarily reflect the views of the Commission.
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Comments should be filed by July 2, 1979. The parties may
also file comments on Alaskan Northwest's application of
March 2, 1979. Any party of record perceiving the need

for a hearing to determine either the diameter or the
maximum allowable operating pressure of the gas pipeline
which is the subject of Alaskan Northwest's application
should file a request to that end, by July 2, 1979, speci-
fying the issues to be presented for determination and a
brief summary of the evidence which the requesting .-arty
would present. The request should include a sterc-ment 3f
all issues of material fact allegedly in dispu*-"* and provide
a reasonable justification as to why these issues cannot i
fairly and adequately resolved on the basis of the record
compiled before Judge Litt, the President's Decision, and
the Delegate's Report.

Finally, the Commission notes that the sole issues
that it intends lo resolve through the procedures set forth
below are: (a) the pipe diameter, and (b) the operating
pressure, of the Alaska pipeline segment discussed herein.
In particular, the Commission does not intend to decide, on
the basis of comments filed in response to this order, the
i*sue of the appropriate CO2 standard for the gas transported
through the ANGTS.

The Commission orders-

(1) The Alaskan Delegate w ill serve copies of this Order,
and of his report, on all parties to Docket Nos. CP78-123,
et .il.

(2) Parties of record in Docket Nos. CP78-123, et al.
may submit comments on the Alaskan Delegate's report, and
on the March 2, 1979 application filed by Alaskan Northwest
Natural Gas Transportation Company. Such comments may be
filed on or before July 2, 1979, and should be served on all
parties of record in Docket Nos. CP78-123, et al. The comments
may address any issue of fact, law or policy pertinent to the
matters raised in the report and the application.
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Project Office (AGPO) undertook this inquiry in an effort to
facilitate a final FERC decision on the maximun allowable
operating pressure.

Our process for studying the pressure question was to
discuss it with interested parties and to prepare independent
calculations of the expected transportation costs at different
throughput rates, utilizing the alternative system config-
urations. We issued a draft report on the system design on
September 27, 1978. We then provided a period for comments
on the draft report and held an on-the-record conference
among interested parties on December 15, 1978. At that
conference | developed a proposition for resolution of the
pressure question which served as the basis for the project
sponsors' filing of March 2, 1979.11/

This report summarizes the positions of the parties as
expressed in our discussions with them, the.*” comments on
our draft report, and their remarks at the conference. It
then presents the AGPO’s findings and relevant findings in
the Initial Decision in EIl Paso Alaska Company, et al®. ,
Docket Mo. CP75-96, et al~l (hereinafter referred to as the
Initial Decision), the FPC Recommendation to the “resident,
and the Decision. 12/

After my draft report had been circulated and comments
initially solicited, a study of the required sales gas
conditioning facility, 13/ sponsored by a group of producers
and pipeline companies, was made available to me. This

11/ See "Application of Alaskan Northwest Natural Gas
Transportation Company For An Order Approving the
Design Specifications and Initial System Capacity of
the Alaska Segment of the Alaska Highway Pipeline
Project", filed in Alaska Northwest Natural Gas Trans-
portation Company, Docket No. CP78-123,et al. on March
2, 1979. This application was noticed by tKe Commission
on March 16, 1979.

12/ These discussions and the present report are a part
of the AGPO’s effort to "expeditiously and yet comprehen-
sively gather the necessary information which the

Commission will require before it can intelligently
analyze and rule upon the future applications for
permanent certification”, as required by the Commission

by order of December 16, 1977.

13/ "Sales Gas Conditioning Facilities, Prudhoe Bay,
Alaska"™; '"he Ralph M. "arsons Company;, September, 1978
Study Report, 'he sponsors were 7 producing companies
and 11 natural gas transmission companies. The study
is referred to herein as "the Parsons study.”



study nas not been formally filed with the Commission, nor
evaluated by other experts. However, | believe it to be the
most authoritative and accurate compilation and analysis of
information available on the requirements for processing and
conditioning the Prudhoe Bay gas, and on the characteristics
of the sales gas stream. As the report was made available
to me in my capacity as the Commission's Alaskan Delegate,
it appears in my public file and is available for inspection
by any interested party or member of the general public in
the Commission's O ffice of Public Information.

The results of the study clarified certain concerns,
and obviated others, particularly with respect to the
disposition of the natural gas liquids (NGL'S). | have
maintained my description of the concerns expressed to me,
but have tried to note the impact of the study results on
those concerns as appropriate. | have also added a section
to this report which applies the results of the study to the
questions being considered here.
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. POSITIONS OF INTERESTED PARTIES 14/

1. State of Alaska

Alaska conditionally supports a pipeline with a maximum
operating pressure of 1260 psig. 15/ Its support is condi-
tioned upon the validity of certain assumptions mentioned in
its comments on the project sponsors' March 2, 1979, applica-
tion, all of which | believe to be true.

The State's principal objectives as expressed to us
concerned the developing of an in-state manufacturing base
to smooth out the "boom-and-bust™ cycles of raw materials
production industries. Inthe case ofits Prudhoe Bay
hydrocarbon resources, theState wouldlike to develop a
capability to convert some of those hydrocarbon resources
into semi-finished and finished products. The State has
previously used agreements for the sale of its royalty oil
to encourage construction of additional refinery capacity in
Alaska. An idea being discussed by State officials was
development of a capability to manufacture various petro-
chemicals, utilizing produced NGu's as feedstocks.

The State contracted with the consulting firm of
Bonner and Moore for an analysis of the possibility of a
world-scale petrochemicals plant to be located in Fairbanks.
The petrochemicals facility chosen for study would ’se
ethane as a feedstock. Atthe time wetalked '*ith Stac'*
officials, the State had no specific plans for <tilizatio™.
of propane and heavier NGL's but expressed a willingness to

14/ During the course of our meetings with interested
parties, most submitted written materials, usually
in response to our requests. All of these materials
were attached to the draft of this report, which was
circulated to all parties in Docket No. CP78-123, et
al., in late September 1978. Those materials have
not been attached here in order to prevent repetition,
but have been made part of the Alaskan Delegate's
public file, required to be maintained by Commission Order
December 16, 1977.

15/ See "Comments of the State of Alaska on the Design
Specifications and Initial System Capacity of the
Alaskan Segment of the Alaska Highway Pipeline Project",
filed in Alaska Northwest Natural Gas Trampor tation
Company, Docket Nos. CP78-123, et al.

of



develop such plans if required to achieve their objectives

with respect to in-state use of some of the Prudhoe Bay
resources.

Additionally, State authorities expressed an interest
in maximizing recovery of the total energy resources of the

Prudhoe Bay deposit. The modes of disposition of produced
hydrocaroons are:

(1) Transportation through the oil pipeline or a
new NGL's pipeline

(2) Transportation through the gas pipeline

) Use within the field as fuel for production
and processing and conditioning facilities

(4) Fuel use for pump stations on the oil line and
compressor stations on the gas line

(5) Reinjection
(6) Some combination of the above.
The distribution of the NGL's among these various dispo-

sitions is a function of the designs of the oil pipeline
and the gas pipeline, and of production and processing

and conditioning facilities on the North Slope. It will
not be completely settled until the designs for all of
these facilities have been finalized. State officials

expressed an interest in transportation of the NGL's
away from the North Slope in order to deliver them to
higher value uses. State officials were also concerned
that any disposition of gas or NGL's by reinjection
involves some loss of ultimate recovery of that which is
reinjected. 16/

Although the increased ability of the higher pressure
alternatives to transport NGL's might make Alaska favor
higher pressure, another aspect of the State's overall
concerns might incline them toward the 1260-psig system.

16/ Gas reinjection could increase oil recovery slightly,
but reservoir studies to date suggest that approxi-
mately the same amount of energy could be consumed in
the reinjection process as would be provided by the
additional oil recovered.



This concern is over the impact of gas production on ol
recovery. The State conservation ruthority now expects that
there will be sufficient gas available for sale from the
Prudhoe Bay Main Pool Reservoir to support gas sales of 2.0
befd. However, there as a small possibility that actual
production history of the reservoir will require a reduction
in the level of gas sales. As this possibility is small,
and would occur through circumstances which cannot now be
foreseen, State authorities cannot say with precision what
allowable gas production might be in the event that p oduction
experience requires reduced gas sales. Reduced availability
of gas would argue for a lower capacity transmission system.

Our principal discussions on these issues with Alaska
State officials took place in early February, 1978, before
the Canadian Government's decision to utilize the 56-inch,
1080-psig system for the Whitehorse-to-James River segment.
Prior to that decision, some consideration was given to a
very high pressure (2150 psig) system proposed by Exxon in
order to eliminate the need for any gas processing and
conditioning facility at the producing area on the North
Slope. Moving the processing and conditioning facility to
somewhere south of Prudhoe Bay was suggested so as to locate
it where costs were less than at Prudhoe Bay. Colocation of
such a facility with a petrochemicals manufacturing facility
was thought possibly to yield some economies of scale for
construction of both. As the State's economic analysis of
petrochemicals development was observed to be very sensitive
to feedstock costs, we thought that any colocation economies
might improve the State's prospects for petrochemicals
development. Because of this interest, we discussed the
possibility of moving the processing and conditioning
facility away from the North Slope with representatives of
the North Slope producing companies. These discussions are
summarized below.

Alaska observed that a 1400-psig or 1680-psig system
can carry a higher percentage of the butanes in the gas
phase than a 1260-psig system, other things being equal.
Butanes . -ise the Btu value and, thus, the heating value of
the gas. With respect to the disposition of the butanes
through the oil pipeline, Alaska noted that California air
guality regulations restricting the vapor pressure of crude
oil could limit the butane content of crude oil. Because of
the potential for air pollution, the vapor pressure of all
crude oil entering California must be held to a very low



level unless vapor recovery systems are installed for

oil storage facilities. Injecting butane into the North
Slope crude oil has the effect of increasing its vapor
pressure at any given temperature. Keeping the vapor

pressure down after butane injection requires cooling the
oil which, in turn, could cause wax formation problems in
the o:1 pipeline.

2. Standard Oil of Ohio (Sohio)

Sohio believes that the maximum operating pressure
should be 1260 psig.

At the time of our discussions with Sohio (March 15,
1978) , the Canadian Government had made its decision to
utilize the 56-inch, 1080-psig system for the Whitehorse-
to-James River segment. Due to the hydrocarbon dew point
characteristics of the gas stream at those operating con-
ditions, the Canadian decision imposed a requirement for
some NGL's removal prior to introduction of the raw gas
stream into that Canadian portion of the system. The
requirement for some processing and conditioning north of
Whitehorse limits the question of where all processing and
conditioning should take place.

The Sohio representatives maintained that, although
construction costs on the North Slope are high, they are
probably lower there than anywhere in inland Alaska, and
probably also lower than anywhere in the Yukon Territory.
The difference is that coastal locations can be served by
barges transporting any large facility in modules, whereas
an inland location requires transporting much smaller com-
ponents with a concomitant requirement for much more
extensive onsite assembly. 17/ According to Sohio, very
large processing and conditioning facilities can be con-
structed and loaded onto barges in the lower-48 states, where

17/ Modular construction not only allows assembly of a
facility at a location where costs are lower, but
also allows the use of very large processing vessels,
enabling realization of considerable economies of
scale in facility design and operation. The Parsons
study provides some further discussion of the benefits
of modular construction.



complete fabrication facilities are available and assembly
costs are much lower. Any inland Alaska or Yukon location
would preclude the use of large modules and would require
construction from components small enough to be loaded onto
railroad cars or trucks for transportation to the inland
location. Assembly of the small components would then have
to be done in remote locations of Alaska or the Yukon. The
difficulty of extensive assembly in remote locations makes
inland locations less competitive with coastal locations.
Sohio concluded that, because of the ability to make full
use of economies of scale in designing the facility and
modularizing it for transportation, the cost of facilities
would probably be less for Prudhoe Bay or another coastal
location than for any inland location.

Having concluded that Prudhoe Bay is the optimal
location for any facility required to be located along the
pipeline route north of Whitehorse, the next question "as
how much of the processing and conditioning should be done
there. Except for the very high pressure (2150 psig) alterna-
tive proposed earlier by Exxon, transportation of the CO02,
which comprises about 12 percent by volume of the unconditioned
gas, is not cost effective according to S”hio. 18/ The
savinas in gas conditioning costs made possible~Fy leaving
the C02 in the gas is more than offset by the reduced trans-
portation efficiency for the other components of the gas
caused by the presence of the C02. As the very high pressure
system (2150 psig) had been ruled out by the Canadian
Government's decision for the Whitehorse-to-James River
segment, CO02 removal is required north of Whitehorse and
consequently shou d be done at Prudhoe Bay.

Once the c02 is removed, the ability of the gas stream
to transport NGL's is reduced. Thus, operating the gas
pipeline system without condensation would require some
NGL's removal as a consequence of the decision to remove the
C02, regardless of whether the 1260 psig or one of the
higher pressure alternatives is wutilized. The difference

18/ Tn its comments on the draft report Alaska argued that
it is cost effective to leave at least 3 percent o. the
C02 in tte gas stream. A 3 percent standard, according
to Alask-*. would save 10 percent of the capital costs
of the conditioning plant and could result in a reduction
of the cost of service to the consumer by noticeable
amounts. See also Notice of Proposed Rulemaking and
Statement of Policy, Docket No. RM79-19, issued February
2, 1979, wherein th™* Commission proposes a policy by
which prc cers shall bear the costs ot conditioning
facilities rather than consumers.
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between the required processing and conditioning for the
1260 psig and 1680 psig alternatives is in the degree of
NGL's removal. The requirement for the 1.40 psig system s
between those of the 1260 psig and the 1680 psig systems.

The advantages of modular construction suggest that,
since some processing is required on the North Slope, it is
most cost-effective to do all of it there. The CO02 produced
in the course of conditioning the gas may be able to be
utilized in combination with extracted NGL's as a low-3tu
fuel to power field production operations, processing and
conditioning plant operations, or perhaps pumping or comprej
sor stations. 1.9/

The Sohio representatives saw little to be gained by
increasing the operating pressure of the gas pipeline to
1680 psig. They saw no major processing and conditioning
savings projected for the 1680-psig system, but additional
compression costs would be substantial. Although it is
possible that compression facilities other than those
currently used as part of oil production would not be
required for operations at 1260 psig, 20/ additional compres
sion capacity would have to be installed to attain the
higher pressure, and operating costs wou.”» be significantly
increased.

On the other hand, the Sohio representatives felt
that the 1260-psig gas pipeline design, plus slight
alterations to the oil pipeline, if required, were the
most cost-effect. e solutions to the problem of moving the
NGL's. The pentanes and heavier hydrocarbons could be moved
through the oil pipeline essentially without alterations;
the propanes and lighter hydrocarbons would go through the
gas pipeline at 1260 psig. Sohio maintained that between

19/ This possibility is developed in some detail in the
Parsons i.tudy.

20/ Both Arco and Sohio pointed out in comments on this
report in draft form that the raw gas compression
facilities currently being utilized as part of oil
production operations may continue to be required to
maintain oil production even after gas sales commence.
Thus, the availability of existing compression equip-
ment for service in connection with gas sales is not
assured.



-12-

62 and 75 percent of the butane could be moved through the

gas pipeline with the 1260-psig design. 21/ Cooling the oil
line would be the only alteration required to move the rest
of the butane.

Some cooling of the oil line is expected to be required
when its throughput capacity is increased from 1.2 million
to 1.5 million barrels per day. Sohio argued that the
relatively small additional capital investment for additional
cooling to allow transporting butanes, plus the very low
operating cost of the cooling facilities, would make transporta-
tion through the oil line the more cost-effective solution
for the remaining butane, particularly when compared to the
high investment and operating cost for extra compression to

1680 psig. The extra cooling requ.red to accommodate the
butane would be less costly if installed at the time of the
increase in oil line throughput capacity.

3. Atlantic Richfield Company (ARCO)

Arco representatives confirmed what we had heard from
Sohio regarding the possibility of moving some or all of the
required gas processing facilities away from Prudhoe Bay.

It was their view that the decision in Canada to use larger
diameter pipe for the Whitehorse-to-James P.iver segment pre-
cluded the use of the very high pressure alternative, for
which the North Slope processing and conditioning facilities
could have been eliminated. Thus, moving any of the required
processing and conditioning steps south of Prudhoe Bay would
result in some duplication of facilities, as removal of both
C02 and most NGL's would be required somewhere north of
Whitehorse. Arco representatives also concurred with Sohio's
judgment that the savings available through modular con-
struction would overwhelm any potential savings in moving
facilities to inland locations with slightly more hospitable
climates. Their estimate was that construction costs in
Fairbanks or Haipes, Alaska, would be as much as 50 percent
higher than those at the North Slope because. of the impact
of moduTar..construction.

21/ At the sales gas composition contemplated by the Parsons
study, this proportion is even higher. See the discussion
below of certain results of the Parsons study.
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The Arco representatives were concerned about the
a\ility to dispose of the produced butanes if the lower
pressure gas pipeline system were utilized. Their con-
cerns were in the following three areas:

(1) Crude oil vapor pressure limitations in Cali-
fornia. (See p. 8 Supra.)

(2) The west coast market for petroleum products
cannot use additional large quantities of butane.

(3) In considering use of a blend of C02 and NGL
for field fuel, the Arco representatives suggested
that propane was a much better blending stock for
the C02 than butane. Extremely close Btu control
is required for efficient turbine operation, and
Arco technical personnel expressed concern over
possible problems with condensation in fuel lines
and burner orifices if butane were to be used.22/

The Arco representatives also had some different figures
the ability of the alternative gas pipeline systems to carry
butane. Their figures showed the 1260-psig system would
carry 25to 60 percentof the available butane, while the
1680-psig system would carry 50 to 98 percent of the avail-
able butane. 23/

We asked some questions about alternative investment
costs under different possible gasline system configurations.
The figures we received suggested that a reduction in system
operating pressure from 1680 psig to 1260 psig would require
an additional investment, on the order of $100 million (in
1978 dollars), consisting of $30 million in increased pro-
cessing and conditioning facilities, and $37 to $75 million

22/ In fact, the Parsons study concludes that propane
injection into the fuel gas mixture is the optimal
solution for Btu control of that stream. The sales
gas mixture projected by Parsons has more capacity to
transport butane than assumed by Arco, however, because
of the reduced amount of propane required to be trans-
ported.

23/ See *-he discussion below of the Parsons study for
furt er information on the MGL's carrying capacity
of the 3ales gas stream.

on
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for some combination of cooling for the oil pipeline, modi-
fications to field fuel facilities, and reinjection facilities
if required. 24/

Arco argued in its comments on the draft of this report
that the increased natural gas liquid carrying capability of
the higher pressure systems would benefit the consumer.

Arco argued that even if the transportation costs are lower
for a pipeline with a 48 inch diameter which operates at a
maximum pressure of 1260 psig and which transports 2 befd of
gas, a pipeline operating at a maximum pressure of 1440 psig
would carry more butanes which would have the dual benefit
of providing more Btu's to the gas consumer and reducing the
volumes of butanes which would have to be disposed of less
economically. Use of butane as a field fuel on the other
hand, would require expensive conversion of existing fuel
equipment; reservoir injection of liquid butanes could
result in the ultimate loss of a significant quantity of
these liquids; and transporting butane in the oil pipeline
would require cooling the crude oil. Moreover, Arco argued
that as long as the oil pipeline is operating at capacity,
the transportation of butanes would require a reduction of
crude oil shipments or an expansion of the capacity of the
oil pipeline.

4. Exxon

Exxon has argued that the pipeline should have a maximum
operating pressure of at least 1680 psig. Exxon represen-
tatives concurred with the opinions of the other two producers
that an inland location for any processing and conditioning
facility would likely be more costly than locating it at
Prudhoe Bay. “hey also confirmed that the constraint on the
butane content of the crude oil is the restriction on crude
oil vapor pressure for reasons of air pollution control in
southern California.

24/ In comments on my draft report, Sohio noted that Arco's
$100 million figure must not have taken into account
the reduced requirement for investment in sales boost
compression facilities if the lower pressure gas
pipeline system were utilized. Sohio’s comments state:

The net differential investment which would be
required in the gas conditioning facilities and in
/arious Prudhoe Bay field facilities to be compatible
with a 1260 psig pipeline system is expected to idd
considerably less than the $100 MM (in 1978 dollars)
estimated by ARCO, even when all butanes recovered are
transported in the TAPS line in preference to blending

them with the sales gas. Operating costs of oil coolers

are also expected to be less than those related to

8%9()ittjieorngl7'galsg7§9mpression. Sohio's Comments, Eage 2,
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Representatives of Exxon were involved in the testing
associated with the evaluation of safety and design aspects
of alternative pipeline system designs which was carried out
by the Arctic Gas Study Group. They suggested to us that
there was little real safety difference between the 1260-
psig and 1680-psig systems. The real safety question from
their perspective is the proximity of either system to the
oil pipeline. The principal safety issue is what /ould
happen to the oil pipeline in the event of a natural gas
explosion and fire.

Exxon's concern in the comparison between 1260-psig and
1680-psig systems was the cost-of-service advantage of the
higher pressure system. They had previously advocated a
very high pressure (2150 psig) system to increase the cost-
of-service advantage even further.

In our discussion with them, they emphasized the
highly prospective nature of the Beaufort Sea area and its
potential for discovery of additional gas reserves. They

favor higher pressure generally because it will result in a
more fuel-efficient system at all levels of throughput, and
w ill have a higher throughput capacity with a lower cost-of-

service at higher throughput volumes.

5. Alaskan Northwest Natural Gas Transportation
Company (Alaskan Northwest}

Alaskan Northwest is opposed to a pipeline with a
maximum allowable operating pressure of either 1440 or 1680
psig. A major source of concern is its belief that a delay
of up to 2 years could result from choosing a higher pressure
system due to a reed for extensive testing of the various
components of such a system. The testing program required
would include bur3t tests, test of crack arrestor designs,
testing programs to validate valve designs, and lead times
associated with high pressure compressor development. A
delay of up to 2 years was estimated by the project sponsors
to result in additional carrying charges of up to $1 billion.

Alaskan Northwest also shows a cost of service advan-
tage for the lower pressure system at the throughput volumes
they expect. The 1680-psig system does not become superior
in performance until the throughput rate passes 3.6 befd
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according to its figures. In its recent application, 25/
Alaskan Northwest maintained that the point at which the
48-inch, 1260-psig system is equivalent in cost-of-service
to the 48-inch, 1440-psig system is approximately 3.3 befd.
Thus, the company concludes that the proposed system is the
best economic selection up to a volume of approximately 3.3
befd prior to any consideration of potential delays. In its
petition, Alaskan Northwest, citing findings in the Decision
and the FPC Recommendation to the President, argues that 2.0-
2.5 befd of gas will initially be available to the system and
that the system should be capable of expansion by 1.0 to 1.5
befd, to an ultimate system capacity in the range of 3.0 to
4.0 befd. In the application, Alaskan Northwest suggests
that Alaska's interest in the development of a petrochemical
industry should not dictate a decision in favor of a higher
pressure line. Alas!l.an Northwest argues that the primary
raw material for such a plant is ethane and that a 1260-psig
system can transport all the ethane that could be available
from Prudhoe Bay almost irrespective of the final configuration
of any processing and conditioning plant, and therefore does
not offer any impediment to the State's olans.

Alaskan Northwest maintains that the o il pipeline rep-
resents the most cost-effective way to move anv available
guantities of excess butane. Although an investment of up
to $100 million (in 1978 dollars) could be required for
additional processing and conditioning plant investment and
cooling, fuel conversion or reinjection facilities, relative
to what would be required for the 1260-psig system, a 1680-
psig p_peline system would reqi”'re $237 million more capital
investment (expressed in 1975 dollars) than the 1260-psig
system.

Alaskan Northwest also maintains that there is plenty
of room in the California market for additional butane. Its
figures show that California refineries produced about 100,000
barrels per day of butane in 1975, The extra butane left on
the North Slope aflar that which can be transported in the
1260-psig gas pipeline system would be something less than
22.000 barrels per day at a gas sales rate of 2.0 befd

25/ "Application of Alaskan Northwest Natural Gas Trans-
portation Company for an Order Approving the Design
Specifications and initial System Capacity of the
Alaskan Segment of the Alaska Highway Pipeline.”
op. cit.



depending on the other components of the sales gas stream, 26/
before any allowance for field fuel uses.

Another concern expressed by the project sponsors is

the additional safety hazard associated with a higher pres-
sure system. Higher pressure causes higher potential energy
to be stored in the pipe, resulting in increased likelihood

of damage to the oil pipeline in the event of a gas pipeline
rupture. The project sponsors maintain that crack arrestors

w ill be required for the 1440-psig or 1680-psig system, whereas
they may not be required for the 1260-psig system.

The project sponsors are also concerned about the
vulnerability of the higher pressure system to cost over-
runs. Their submissions included a risk analysis of various
factors which are likely to cause additional cost overruns
with the higher pressure system. They feel that the risk
of cost overrun is greatly reduced by staying closer to
existing and proven lower-48 states pipeline technology.

Finally, Alaskan Northwest reacted negatively to my
proposal discussed at the conference to build a pipeline
which would operate initially at a pressure f 1260 psig
but whose operating pressure could be increased to 1440
psig if there were an increase in gas volumes available for
transporting. It argued that a pipeline should be operated
at its maximum design pressure. It also noted that delay
would be caused by the need to test such a system.

6. The U.S. Department of Transportation

Noting that it is a basic tenet of transportation
system planning that a system should be designed to accommodate
future growth, the Department jf Transportation (DOT) argued
that all the technical and economic data appear to them to
support building a 1680-psig system. Moreover, the avail-
ability of capacity resulting from the construction of a
1680-psig system would encourage development and exploration
in the total North Slope area. Citing a February, 1978

26/ The extra butane would be only about 4500 barrels per
day at the sales composition projected by the Parsons
study. See the discussion of the results of that study
presented below. The Parsons study notes that the
capacity of the system to transport butane could be
increased by leaving more C02 in the sales gas, and
recommends further study of the most cost-effective
sale3 gas composition.
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Technical Study Group evaluation of the 1690-0sig system, 2'V
DOT argued the system could be built and operated safely and
reliably.

As noted above, a proposal was considered at the con-
ference to build a pipeline the operating pressure for which
would initially be 1260 psig and would be capable of expansion
to 1440 psig if there were an increase in gas volumes
available for throughput. The concept was to liter the
compressors and the spacing of the compressor stations in
order not to foreclose the possibility of increasing the
operating pressure later on. DOT indicated that its safety
regulations required a thicker pipe wall for a pipeline
operating at 1440 psig than for a pipeline operating at
1260 psig, and that it would be reluctant to waive these
regulations where the pipeline was built along the Alyeska
haul road. A substantial portion of the pipeline in Alaska
will be built along the haul road.

27/ "U.S. Government Safety and Reliability Evaluation of
Different Pipe Size and Pressure Combinations for
Alaska Gas Pipeline"™ attached to February 13, 1978,
letter from Don S. Smith, Vice-Chairman of the FERC,
to J.G. Stabback, Chairman of the National Energy Board
of Canada, transmitting the U.S. Government's views
regarding pipe size selection for the Whitehorse-to-
James River segment.
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I[11. Results of the Parsons Study

The Parsons study was undertaken by a group of gas
producing and transmission companies 23/ in order to develop
a preliminary design for +-he facilities necessary to process
and conditio gas produce” from the Prudhoe Bay Unit for
transportation through the ANGTS. The principal tasks per-
formed in the course of the study were

0 screening the processes available and selecting
processes to recommend for CO02 removal and hydro-
carbon dev/point control, respectivelv, and

0 developing a process design for processing and
conditioning the gas to meet an assumed set of
pipeline delivery conditions and quantity and
quality specifications.

The study represents a careful evaluation by a consultant

to a group composed of both producers and transporters of

the optimal distribution of the components of the raw gas
stream, for conditions as they currently exist or are expected
to exist, among field and process fuel uses on the on-' hand,
and the sales gas stream on the other. The relevance of the
study to this inquiry is in the study's indicated resolutions
of questions regarding the optimal allocation of the NGL's
and the impact of those resolutions on the requirement to
transport NGL's away from the North Slope.

The study team concluded that a physical solvent pro-
cess is best for C02 removal. A characteristic of physical
solvent processes is absorption of a significant quantity of
hydrocarbv ns along with the C02. Much of the heavier hydro-
carbon content is liquefied during the solvent regeneration
process, and can thus be recovered. Significant amounts of 11/"- 30~ .

ethane and propane remain in a gaseous phase, however, mixed
with the extracted CO02.

23/ Amerada Mess Corporation, Atlantic uichfield, Exxon
Company U.S.A., Gotty Oil Company, Mobil Oil Corporation,
Natural Gas Corporation of California, Northern Natural
G"3 Company, Northwest Pipeline Corporation, Pacific
Interstate Transmission Company (Arctic), Panhandle
Eastern Pipeline Company, P hillips Petroleum Company,
Sohio Petroleum Company, Southern Natural Gas Company,
Tennessee Gas Pipeline Company, Texas Eastern Transmission
Corporation, Texas Gas Transmission orporation, Trans-
continental Pipeline Corporation, United Gas Pipeline
Company.
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Because of its hydrocarbon content, the waste stream
from the C02 removal process has useable fuel value. The
study recommends that this CO02/hydrocarbons mixture be used
as fuel for the processing and conditioning facility itself.
Any excess of this mixture over the requirements of the con-
ditioning facility would be utilized in the other facilities
at the Pvudhoe Bay Unit after appropriate blending with other
fuels (particularly propane) for heating value control.

Gas delivery and quality specifications assumed for
purposes of the study were:

Delivery volume (nominal) 2.0 becf

Delivery Pressure 1440 psig

Delivery Temperature (max.) 25 <F

C02 content (max.) 1.0 Volume %

H2S content (max.) 1.0 grain/100 SCF
Hydrocarbon Dewpoint (max,) -10=F at 1,100 psia
Water dewpoint (max.) -35°F at 1,100 psia

These specifications are similar to those which were part of
the Alcan filing of March 8, 1977, except for the delivery
pressure. The 1260 psig delivery pressure in that filing
requires a more stringent hydrocarbon dewpoint standard,
-10=F at 1,000 psia.

The results of the Parsons study with respect to allo -
cation of recovered NGL's between fuel uses and addition to
the sales gas stream is given in the following taole, taken
from the study itself:

Propane Butanes Pentanes-plus
Net Extracted
BPD 52,350 31,290 28,700
MMSCFD (1) 80 .3 41.3 -
Disposition Min. Max.
To Pipeline Gas
BPD 24,270 -0- 30,602 -0-
MMSCFD (1) 37.2 -0- 40.4 -0-
To Fuel Gas Systems
BPD 28,080 -0- -0- -0-
MMSCFD (1) 43.1 -0- -0- -0-
To Crude
BPD -0- 688 31,290 28,700

(1) Standard conditions - 14.5 psia and 60 <F
MMSCFD = million standard cubic feet per day

Source: Table 6-3 from Volume |, p. 6-4
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the NGL's no~
ture produced by the CO02 removal process, the
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re overed

of NGL's between fuel uses and sales gas is
follows:
o Sales

Input (Billion Btu per day) Gas Liquids
Cl 2101.7 1909.0 0
c? 323.1 163. 3 0
C3 249.2 91.4 0
c4 156.2 136 .1 9.5
C5-plus 125.4 5.0 119.9

2955.6 2304.8 129. 4

Source: AGPO estimate

balances in

from the gas mix-
allocation
estimated as

total

Field
Total Fuel
1909.0 192.7
16 3.3 159.8

91.4 157.8
145.6 10 .6
124.9 0.5

2434.2 521.4

from material

Parsons study

Fuel Use
as percent

Input
9.2
49.5
63.3
6.8

0.4

17.6
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As can be seen from the table reproduced from the
study, the sales gas stream w ill accommodate almost 98
percent of the recovered butane under the conditions assumed
for the study. References to figure 2-1 from volume |l of
the study, reproduced on the next page, indicates that the
1260-psig system w ill accommodate 86 percent of the recovered
butane, leaving only about 4500 barrels per day of butane
for reinjection or transmission through the oil pipeline.

In a section entitled "Future Design Considerations"
(Volume |, Section 12), the study recommended that the cost
impact of possible alternative specifications for C02 content
and gas pipeline pressure be evaluated for the overall

conditioning and gas transmission system, ‘'he study observed
that a higher allowable C02 content of the delivered gas
w ill have a "significant"™ impact on the facilities costs.

The State of Alaska has estimated that relaxing the C02
standard from 1 percent to 3 percent would save 10 percent
of the capital costs of the conditioning plant (see footnote
18, supra.). Ou- reading of the Parsons study would confirm
this estimate.
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V. ALASKA GAS PROJECT OFFICE
ANALYSIS OF ALTERNATIVE SYSTEMS

The staff of the Alaska Gas Project Office prepared
independent estimates of the capital costs and cost-of-
service for the higher pressure systems for comparison with
those submitted by Alaskan Northwest. Our results are
plotted in figure 1 for a fuel cost of $1.60 (1975 dollars)
per million British thermal units (mmBtu). Table 1 presents
cost-of-service calculations for fuel prices of $1.00, $1.60
and $2.6 per mmBtu. The computed costs-of-service reflect
the different heating values of the gas mixtures which would
be transported at the different operating pressures. 29/

As can be seen on figure 1, higher throughput volumes
favor one of the higher pressure alternatives. Likewise,
table 1 shows that higher fuel costs reduce the threshold
throughput rates at which the higher pressure systems have
lower costs-of-service than the lower pressure alternatives.

29/ The assumed heating value of the gas stream for these
calculations was 1135 Btu/cubic foot at 1260 psig, 1146
Btu/cubic foot at 1440 psig, and 1154 Btu/cubic foot at
1680 psig. These values differ from those subsequently
arrived at in the Parsons study, and would tend to make
our cost-of-service calculations lower than they would
be if we had used heating values closer to Parsons'.

The comparisons shown on Figures 1, 2 and 3 in Tables

1, 2 and 3 include differences in gas conditioning plant
costs for different pressure systems. Including such
differences provides a more precise economic comparison
of the various systems. The comparisons shown, however,
may not represent true cost differences from the point
of view of consumers since the cost of gas conditioning
may be borne by the gas producers rather than the
consumers. (See the Commission's Notice of Proposed
Rulemaking in RM79-19, February 2, 1979)) However, as
shown in Table 3, such differences in estimated gas
conditioning costs resulting from a change in pressure

represent only - *y small portion of total costs.
The effect of ating gas conditiong cost differences
would be to mov ie curves slightly closer together, but

would not change any conclusions resulting from analysis
of Figures 1, 2 and 3 and Tables 1, 2 and 3.
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table 1
PROJECTED COST OF SERVICE,
S/MMBTL™®

Fuel Cost, 5/MMBtu S1.00 S1.60 $2.62
Pressure, psig 1260 1740 1680 1260 TTTo" 1680 1260 TTTo- 1680

PRI"DHOE BAY TO ALASKA- aNADIAN BORDER (Including only the additional processing and
conditioning costs required at lower-pressure)

(1) Nominal Dolla-i.

Throughput, bcf-d

1.6 .792 .918 .844 .825 .849 .874 .881 .902 .924
2. 4 .590 .591 611 631 .627 .646 .700 .689 .705
3.2 .531 .515 .510 .589 .563 .552 .687 .645 .623
4.0 .530 491 .462 610 .554 .514 746 .662 602
4.8 .593 497 449 .703 .580 .513 .891 721 621
5.6 .693 .544 474 .843 650 .553 1.097 .830 .687

(2) 1975 Dollars

Throughput, befd

1.6 .254 . 367 .379 .367 379 .390 .389 -399 .410
2.4 .262 .263 .273 .278 277 .286 .305 .302 .309
3.2 .234 .228 .226 .257 247 .243 .295 .279 .271
4.0 .232 .216 .203 .263 240 .224 .316 .282 .258
4.8 . 257 .216 .197 .300 249 .222 .373 .304 .264
5.6 .299 ,235 .207 .357 277 .237 .476 .347 .290

(Including only the additional proces ting
and conditioning costs required at- lower

pressure)
(3) Nominal Dollars
Throughput, bcfJ
i« .o .(XIZ i.nid 1.nno 1.079 1.0%9 1.071 1.085 1.118
2.4 .726 .727 .741 774 .768 L7779 .855 .838 .842
3.2 .637 .634 .625 .696 .691 .672 .97 .787 .753
4.0 .681 .620 .573 .782 .700 .635 .953 .834 .740
4.8 .765 .659 .567 .910 .767 .644 1.157 .952 777
5.6 .909 .708 .615 1.109 . 847 .716 1.448 1.083 88h
(4) 1975 Dollars
Throughput, befd
1.6 .436 .448 .465 .451 .460 477 .475 .482 .498
2.4 .323 .325 .332 .342 . 341 . 346 .374 .368 .371
3.2 .282 .281 .278 .305 .303 .296 .345 .341 .328
4.0 .298 .273 .253 .337 .304 .277 .404 .356 .318
4.8 . 331 .287 .249 .388 .330 .279 .484 .401 .331
5.6 .392 .307 .268 .469 .361 .308 .601 .453 .375
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Our method for preparing the capital cost estimates on
which the cost-of-service estimates are based was to start
with Alaskan Northwest®"s March 1977 estimates and adjust
those estimates for the cost items which would change as a
result of utilizing heavier pipe and higher operating pressures.
This 1is essentially the same method utilized by Alaskan
Northwest in preparing its capital cost estimates for the
alternative systems. The explanatory material at the end of
this section presents our capital cost estimates, along with
a discussion ot how they were determined.

Table 2 presents a comparison of our constant-dollar
capital cost estimates (excluding compression) for the
1260-psig and 1680-psig systems with Alaskan Northwest®s. 30/
As the table indicates, the largest difference in the con—
stant dollar capital cost estimates for the 1680-psig
system is only about 2 percent of the total estimate. Thus,
the two sets of capital cost estimates must be considered
very close.

Figure 2 is a plot of the cost-of-service for the 1260-
psig and 1680-psig systems utilizing Alaskan Northwest"s
capital cost estimates, rather than ours. For a fuel cost
of $1.60 per mmBtu, use of their capital cost estimates
moves the nominal-dollar threshold for crossing over from
the 1260 psig to the 1680 psig as the least-cost system to
2.9 befd from our 2.65 befd. In constant dollars, the
respective crossover points are clorer, both being just
under 3.0 befd.

Alaskan Northwest has expressed considerable concern
over the possibility of delay inherent in a decision to
util ".ze a higher pressure system. Alaskan Northwest has
stated that a decision to utilize a higher pressure system
would likely result in a delay of 2 years, resulting in
an increase 1in nominal dollar capital costs of at least
$1 billion.

U.S.. Government technical experts considered this
problem when the Canadian Government solicited our comments
as input to its decision on pipe size for the Whitehorse-to-
James River segment. At that time our experts concluded
“hat some delay for requisite safety and reliability test—
ing was possible, but could likely be avoided. Their
conclusion was:

30/ As shown in table 2, we have reallocated some capital
costs for the 1260-psig system among the cost categor—
ies, although our total capital costs are the same
except for the extta codts of processing and condition—
ing. We have discussed this reallocation with Alaskan
Northwest and they do not object.
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table 2

COMPARISON OF PIPELINE COST ESTIMATES
1975 Base Costs - S Millions

1260 PSIG 1680 PSIG Difference
NAP FERC NAP FERC NAP FERC
Changeable Costs

Pipe cost - delivered 529.1 475.4 704.1 650.4 175.0 175.
Welding 21.5 25.4 41.6 36.1 20.1 10.
Double Jointing 14.1 9.7 26.9 13.7 12.8 4.
Weights 25.1 25.1 18.8 18.8 -6.3 -6.
VFF, Installed 24 .7 24.7 39.4 34.6 14.7 9.
Bending 4.8 4.8 6.5 6.5 1.7 1.
Short tie-ins 3.9 3.9 5.4 5.4 1.5 1.
Tie-ins 9.5 9.5 18.5 14.2 9.0 4.
set Up and Alignment 20.3 20.3 28.0 28.0 7.7 7.
Special Construction 7.3 7.3 9.6 9.6 2.3 2.
Crack Arrestors 0 0 12.7 12.7 12.7 12.
Add "1 Side booms, labor _ 37.5 10.0 37.5 10.
Add"1 fuel 5.7 2.0 5.7 2.
Add"l testing o 10.0 10.0 10.0 10.
River Crossings 13.0 ° 17.3 © 4.3 0
M w06 1 982.0  652.0 306.7  245.

Add*l Prudhoe Bay
Processing 0 30.0 0 0 0 -30.

Other Costs (non—
variable) ee 991.2 1160.7 991.2 1180.7 0 0
Et s contingency 183. 3 60 .0% 193.0 85. 2¢** 9.7 24.

Total Pipeline
Capital Costs 1847.8  1877..4 2166.2 2117.9 318.4 240.

(excluding compression)

No change in cost assumed - included in other costs
Derived from subtracting changeable costs from total.
Amount on changeable cost items only - add"l amounts included in other costs.
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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.

31/ "U.S. Government Safety and Reliability Evaluation of
Different Pipe Size and Pressure Combinations for

Alaska Gas Pipeline,” 0Oo. Cit., Executive Summary, pp-
1-2.

32/ 1bid., 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 1s 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 1in any
greater cost overruns than for the 1260-psig systenm.
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As can be seen from figure 3, increased capital costs for
the high-pressure systems relative to the low-pressure ones,
wi.ether due to time delays for testing or relatively higher
cost overruns, would have the effect of moving upward the
crossover point in throughput volume for going from the
lower pressure system to a higher pressure one as the
least-cost system. Our calculations show that the spread in
unit cost of service, (constant 1975 dollars, fuel cost
$1.60 per mmBtu) among the three systems amounts to less
than 10 percent of the lowest one for throughput volumes up
to about 3.5 befd. At higher throughput volumes, the cost
of service plots for the three systems start to diverge more
rapidly. Alaskan Northwest would put the throughput point
at which the cost-of-service plots start to diverge closer
to 4.0 befd.

The comparison of cost of service plots using our
capital cost estimates with those using Alasjcan Northwest ™
illustrates that small differences in assumptions or expec—
tations about capital costs or other parameters can shift
the crossover points noticeably. 34/ Thus, 1 conclude
that the precise crossover points are less significant for
decisionmaking than the points where the cost-of-service
plots start to diverge.

Our cost-of-service plot for the 1260-psig system
includes the effect of the additional cost of the con—
ditioning facilities to meet the pipeline quality specifi—
cation at that pressure. This assumption provides an
indication of the total system- pipeline plus conditioning
facility- cost consequences of the 1260-psig decision.
This difference partially explains the difference between
our results and Alaskan Northwest"s. Other likely sources
of difference include:

o heating value of gas streanms;

o computation of fuel use for compression and chilling;
and

o our simplified cost-of-service computation methodology.

34/ A difference of $77.9 million in relative capital costs,
which amounts to 4.2 percent of Alaskan Northwest'3
estimate for the 1260-psig system and a smaller pro-—
portion of the estimates for other systems, shifted
the crossover point from 2.65 to 2.9 befd 1in the
example given above.
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EXPLANATION OF COST DIFFERENCES FOR VARIOUS SIZE SYSTEIiMS

Table A-1

Table A-2 summarizes the horsepower

presents estimated
systems designea to operate at 1260,

investment cost for
1440 and 1680 psig.

(hp) and fuel

requirements for the three systems.

Methodology

Total capital cost?
at a 2.4 befd throughput
cost data filed with the
March 1977. Independent
items where costs should

utilizing heavier pipe with a greater

cost estimates are shown
of all other

the variable

Compressor and fuel

(nonvariable)
to the difference between
items tor the 1260 psig,

for the 1260-psig base case system
rate were taken from the capital
FPC by Alcan Pipeline Company in
cost estimates were made for all
change materially as a result of
wall thickness. These
The estimated costs
assumed to be equal
and the total cost of
2.4 befd base case.

in table A-I.
items were
filed costs

costs were calculated based upon

computed requirements for the three systems for flow rates

of 1.6,
model

2.4, 3.2, 4.0,

4.8 and 5.6 befd.
based upon American Gas Association

An FERC computer
(AGA) pipeline flow

equations was used to determine compression and chilling hp

and fuel requirements.
conditioning plant costs
system were added to the

1440-psig systems as that difference could have been
increment to any gathering and conditioning allowance,

in an

if allowed by the Commission.
based on cost differences
adjusted to 1975 dollars.
in 1975 dollars.

by Arco,
are expressed

As a result of the above methodology,
are expected to be only roughly correct.

The additional

gas processing and
relative to those for the 1680-psig
capital costs of the 1260-psig and
reflected

Plant cost differences are
in the materials supplied
All other capital codts

included

costs shown
cost

total
However,

differences should be reasonably accurate.

Capital
shown

noted above,
meaningful

cost data from table A-I
in table A-2 were used
to compute an expected cost-of-service for each case.

cost-of-service differences should be more
than cost-of-service values for

and fuel requirements
in an FERC cost-of-service model
As

individual cases.
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table

A1l

- FERC

All Costs in Millions of 1375 Dollars
Pipeline
To Canadian Border
Pressure PSI1G 1260 1440 1617
Length Miles 731.4 731.4 731.4
Weight of Pipe M Tons 646 738 860
Pipe Cost (Deli.ered) MM S 475.4 550.3 650.4
Welding MM S 25.4 30.1 36.1
Double Jointing <r<n 9.7 11.3 13.7
Weights 25.1 22.0 18.8
Valves, Fittings, m
Installation m 24 .7 29.6 34.6
Short tie-ins . 3.9 4.6 5.4
Tie-ins 9.5 11.4 14.2
Sset Up t Alignment ° 20.3 23.8 28.0
Special Construction 7.3 8.4 9.6
Bending < 4.8 5.5 6.5
Crack Arresters h 0 12.7 12.7
Add"1 Sidebooms, labor m 0 5.0 10.0
Add"1 Fuel m 0 1.0 2.0
Test Pro“"rams-add 71 é 10.0 10.0
Subtotal T3 77 175.2 261.6
Add"1l Contingencies,
engineering t m
Supervision 60.0 72.6 85.2
Subtotal-Variable Items m 666.7 798.1 937.2
Other Costs 1180.7 1180.7 1180.7
Subtotal- MM $ 1847.4* 1978.8 2117.9
Difference - 131.4 270.5
North Slope Costs(Ex Compression)
Processing Plant Additions
MM $ 30.0 20.0 0
Subtotal (Ex Compression) KM $ IB77.4 1998.8 2117.9
From Alcan March 1977 filing (Total Coat - AFUDC -

49.5 percent of Foothills

costs, plus Alaskan

costa

filed costed for the Yukon,

To Whitehorse

1260 1440
1000 1000
859 982
640.9 741.9
34.7 41.0
12.1 14.2
36.1 31.6
33.7 40.5
5.3 6.3
13.0 15.6
27.8 32.3
10.0 11.5
6.6 7.5
0 17.4
0 6.8
0 1.3
0 10.0
179.3 236.0
82.0 97.8
902.2 1075.7
1393.2 1393.2
2295.4**2468.9
- 173.5
30 20
2325.4 2488.9

Compressor Coats)
minus compressor

Yukon

1680
1000
1145

876

49.
17.
27.

47.

7.
19.
38.
13.

8.
17.
13.

N
oo N0, wrr®

A
[ ——

1262.
1393.

2655.
360.

2655.

.5

0
2
1

©
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table A-1 (Continued)

PIPELINE CAPITAL COST ESTIMATES - VARIOUS SYSTEMS t THROUGHPUT RATES

2. Compression and Cooling
Alaska To Whitehorse. Yukon
PSIG 1260 1440 1680 1260 1440 1680
Compression k Cooling, 1.6 16.0 24.0 24.0 16.0 24.0 24.0
Prudhoe Bay Inlet 2.4 24.0 32.0 48.0 24.0 32.0 48.0
3.2 48.0 72.0 80.0 48.0 72.0 80.0
4.0 72.0 96.0 120.0 72.0 96.0 120.0
4.6 96.0 120.0 152.0 96.0 120.0 152.0
5.6 112.0 144.0 192.0 112.0 144.0 192.0
Compression & Cooling, 1.6 80.0 60.0 40.0 120.0 80.0 60.0
Compressor Stations 2.4 180.0 120.0 100.0 240.0 180.0 120.0
3.2 354 .0 260.0 189.0 472.0 354.0 260.0
4.0 60 7.0 449.0 283.0 804.0 647.0 410.0
4.8 11:0.0 682.0 475.0 1467.0 1096.0 693.0
5.6 18 1.5.0 1155.0 840.0 2388.0 1581.0 1235.0
Engineering, Supervision 1.6 9.6 8.4 6.4 13.6 10.4 8.4
and contingencies for 2.4 20.4 15.2 14. 8 26.4 21.2 16.8
compressor stations 3.2 40.2 33.2 26.9 52.0 42.6 34.0
4.0 68.1 54.5 40. 3 95.6 74. 3 53.0
4.8 116.2 80.2 62.7 156.3 121.6 84. 5
5.6 192.7 129.9 103.2 250.0 172.0 142.7
Add Pipeline Cost (Less 1877.4 1996.8 2117.9 2325.4 2438.9 2655.9
compression and AFUDC)
3. Total Direct Capital Cost
(Less AFUDC but including 1.6 1983.0 2091.2 2188.3 2475.0 2603.3 2740.3
Prudhoe Bay extra Pro— 2.4 2101.8 2166.0 2280.7 2615.9 2722.1 2840.7
cessing Compression) 3.2 2319.6 2364.0 2413.8 2897.4 2957.5 3029.9
4.0 2624.5 = 2598.3 2561.2 3377.0 3306.2 3238.9
4.8 3209.6 2881.0 2807.6 4044 .7 3826.5 3585.4
5.6 3997.1 3427.6 3253.1 5075.4 4386.4 4225.6
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Table A-2
Calculated Power and Tual Bequi »s»enta
at Different Operating Preaaurcs end Tl roughput JUtaa

20Tk Bnig—foul  CairiiiM CHilirg—eu- Catpr.ion GICIUM e

Operating
Pr?aaura.

Throughput
rata, befd

prudhoe Kay Inlet

3u- er power requirements (in thouaanda of HP)

11 * 11 HE 74 22 96 16 29 @

»5 26 122 116 33 141 130 41

2-j2 36 162 14* 44 1*1 193
J M 44 203 166 55 241 216 Q 2%4
- 6 63 244 223 46 2*7 25* 340
5..6 52 61 213 260 7 339 303 95 399
QiMBer and winter) fuel requi rements (in »cfd)
16 19.0 19-1 o
>4 22.4 26.6 30.1
: 29.4 35.0 41.2
Ve 36.4 43.9 51.5
. 44.3 52.4 61.7
36 51.3 41.1 92.0
2. Prudhoe Bay to Canadian Border
power requirement* (in thouaanda of BP)
ta 51 21 92 39 16 13 25 3
H til <e me 10* 39 146 71 1
j \J HEL) *7 *y? 77 *)) Hk?
1>7| i7i i>3 in in >0 > »,
1l * @I b 904
1151 | 1456 «1» M 1J1 1110
R Ji2 664 2)06 L6014 334 1639 BB2 229
Average Caammr and winter® fuel regmramenta (inj»g«
1.9
14.6 12.4
%9 39.5 26.6 221
5 4.3 11.1 43.6
4C &
' 99* | 193.1
1446 299.0 201.2
prudhoe Bay to Whitehorae
power requirement! in thouaanda of HP"
J' 214 49 16) M fl
ASAN Ji? 94 59) 391 49 620 219 50
e 199 1149 90) 129 129 493 N
1714 29) 2009 * 12)6 209 1446 B21
ilit "Si m™* m 2219 » h ar*
Average (aua- r and winter) fuel regnraaanti Up - ***1
14 20.0 260
2.4 50.2 364 64.6
1.2 109.4 -2 103 1
16 273 9 e 149 i
4.1 349.4 * 402'5 291.9
6.4 591.0 -

+ Totaia My not equal euw at parts due to rounding.
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Alaska Gas Project Office Capital Cost Estimates

Items for which differences 1in pipe weight and operating
pressure result in minimal differences in cost

The following activities during pipeline construction
were assumed to have the same cost "(or only minor cost
differences) regardless of the pipe®s weight or pressure

rating:
1.
2.

10.
11.
12.
13.

14.

In actual

Right-of-way procurement.

Clearing and grading.

Workpad and access roads.

Ditching.

Pipe alignment.

Field storage of pipe and materials.
Coat and wrap pipe.

Pipe inspection.

Padding and backfill.

Cleanup.

.<esod.

Metering equipmen™*.

Automation and telecommunications.

River crossings.

practice, increasing the operating pressure should

result in only minor differences in actual engineering and

super sion costs. However, since these items are frequently

considered as add-on 1items and are usually expressed as a
percentage of other items, they were treated as a variable
cost in this report.
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Items where differences in pipe weight and operating pressure
will change costs

Pipe Costs

Pipe costs were computed assuming a 1975 base mill
price of $550 per ton for 0.6-inch wall thickness, internally
coated pipe, plus the following charges:

1. $10/ton additional cost for 0.636-inch wall
thickness pipe.

2. $20/ton additional cost for 0.80-inch wall
thickness pipe.

3. $50/ton additional cost for increased pipe
toughness.

4. $30/ton increased mill cost-Canadianpipe.
5. $20/ton Yukon tax.

To compute tonnage requirements for pipe it was assumed that
the heavier wall thickness required in Class Il and Ill con—
struction locations would increase requirements by 10 percenc
compared to the tonnage required if the entire line was
considered as Class | construction.

Pipe Transportation

It was assumed that the pipe would be shipped from the
mill to delivery points in Alaska by intercoastal vessels.
The following delivery costs were assumed.

$/ton (1975)

Baytown, Texas, to Anchorage, Alaska 90

Baytown, Texas, to Prudhoe Bay, Alaska 140

Wellman, Ontario, to Skagway, Alaska 100

Pipe delivered to Anchorage (or Seward), Alaska, that
will be further shipped to Fairbanks, Alaska, via the Alaska
railroad, was assumed to incur an additional charge of $20

per ton. Rail charges from Skagway, Alaska, to Whitehorse,
Yukcn, were assumed to be $10 per ton.
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It was assumed that the pipe would be strung from pipe
storage po:"nts in Prudhoe Bay, Fairbanks, Anchorage (or
Valdez), Alaska, and Whitehorse, VYukon. The following pipe
strinr.”ng costs were assumed:

Stringing costs, $/ton (1975)

Wall thickness, inches

0.6 0.686 0.80

From: Prudhoe Bay 21.60 19. 80 24. 30
Fairbanks - North 18.80 17.40 21.20
Fairbanks - East 15.10 14.20 17.00
Anchorage (Valdez) 15.10 14.20 17.00
Whitehorse 15.10 14.20 17.00

Higher costs were assumed north of the Yukon River. String
ing costs varied because of assumed truck weight limitations.
For instance, it was aisumed that only two double joints of
0.8-inch wall thickness pipe could be delivered per load
compared to three double joints of 0.6-inch thickness pipe.
The weight limitations assrmed are probably conservative.

Welding

Alaskan Northwest has stated that increasing pipe weight
and wall thickness reduces construction speed, due to increas—
ed welding requirements. They maintain that such reduced con-—
struction rate increases costs significantly moro than just
the increased welding costs, since a slower pace 1increases
the cost of most construction activities. In contrast,
others have stated that increasing wall thickness should not
slow down construction.

Our knowledge of the welding procedure 1is that the
stringer bead (the initial weld) 1is made by a stringer bead
crew, which for 48-inch diameter pipe would likely consist of
four welders. Upon finishing the stringer bead, the stringer
bead crew moves forward to th"™ next joint. Immediately
following completion of the 3tringer bead, the hot pass bead
is placed by the hot pass crew. Since the hot pass bead is
applied at a slightly higher speed than the stringer bead, the
hot pass crew usually has no trouble keeping up with the
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stringer crew. The filler and cap bead are made by separate
crews. Normally, a filler and cap crew will stay with a
weld until it is finished. Since more weld material must be
placed by the filler and cap welders, there may be several
filler and cap crews per stringer crew. When thicker wall
pip>" is welded, it is only necessary to add more filler and
cap welders.

According to our understanding of the process, the only
welding probl m with thicker wall pipe is that 0.8-inch wall
thickness pipe would add about 100,000 to 120,000 man-hours
of additional welder time compared to that required for 0.6-

inch wall thickness pipe. Assuming a 2-“ear construction
period and 1600 man-hours per year per welder, this additional
welding would require adding at->"t 38 welders. There should

be no changes in nondestructive casting requirements, and
only minor 1increases in inspection and supervisory personnel.

Construction speed is determined by the speed of the
stringer crew. Since the time to make the stringer pass is
independent of wall thickness, welding speed, expressed as
joints per day or miles per day, should not oe a function of
wall thickness. As a consequence, 1increasing the wall
thickness of the pipe should not materially reduce construction
speed.

Welding costs shown in table A-1 assume manual welding;
automatic or semi-automatic machines could probably reduce
costs and improve weld quality. Welding time is based upon
a theoretical arc time assuming deposition of 0.8 pounds of
weld material per minute; changing electrodes is allowed for
by adding one-third again to the time spend depositing weld
material. We then assume that 50 percent of welders Zworking
time is spend on activities other than these two.

Double Jointing

It was assumed that automatic or semi-automatic welding
machines would be utilized for doublejointing under con—
trolled, indoor conditions. The principal differences in
doublejointing costs for thicker wall pipe compared to
thinner pipe would be an increase 1in machine and operator
time.

Bending
It was assumed that bending costs for the 0.8-inch wall

thickness i fpe would be 10 percent greater than for pipe
with 0.6-inch wall thickness, or about $0.25/foot increase.
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Sidebooms - Support Tractors

It was assumed that the heavier pipe would necessitate

heavier lifting equipment, with a resultant increase in fuel
and amortization costs. No increase 1in operating personnel
was assumed.

Concrete Weights

March 1977 filed costs were assumed for the base case.

Costs for the heavier pipe were computed assuming that tota2
costs for weights would be proportional to the pipeline
negative bouyancy without weights.

Valves and Fittings

Block valve costs of $90,000, $96,000 and $105,000 each

were assumed for 1260 psig, 1440 psig and 1680 psig valves,

respectively. Installed costs of valves and fittings were
assumed to be seven times the valve costs. All costs are
based upon 1975 prices.

Compression and Cooling

The high-pressure systems will increase compression and

cooling requirements at Prudhoe Bay, but will reduce them
»t pipeline compressor “"tations. Computed horsepower
requirements are shown on table A-2

Compressors are now used to reinject produced gas.

Existing Tfirst stage compressors compress the gas from about
550 psig at flow station discharge points to about 1700 psig.
These compressors possibly would not need to be duplicated.35/

25/

Sohio noted 1in its comments on our draft report that
whether the compressors will need to be duplicated will
depend on whether Prudhoe Bay working interest owners agree
to release any of these facilities for gas sales service.

Arco also addressed this point in its comments on the draft
report. It noted that the Prudhoe Bay owners installed
compressors to reinject gas which 1is produced with crude
oil. At the time gas sales commence the volume of ga3
which will have to be reinjected will be reduced by the
volume of gas sales. However, these compressors may still
be required for reinjecting a portion of the gas production
in order to maintain crude oil production.
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V. ESTIMATES OF THROUGHPUT VOLUMES

As is apparent from the plots of transportation costs
versus throughput volume, expected throughput volume is an

important parameter in determining which of
systems is the most cost-effective design.

the alternative
This section

reviews the available information for gu ™ance on this point.

1. Findings in the Initial Decision

The quantity of gas reserves on the North Slope of Alaska

and the deliverability of these reserves was
during tne hearing before FPC Administr tive

in EI Paso Alaska Company, et al., Docket No.

Judge Litt concluded in the Initial Decision
the uncertainty of reservoir performance and
necessity of water injection precluded exact
the daily deliveries to be expected from the

explored in detail
Law Judge Litt
CP75-96, et al.
that, although

the possible

estimates as to
Prudhoe Bay Field,

the weight of the evidence supported a finding that 2.0 - 2.5
befd of gas will initially be available from the Prudhoe Bay

Field. (Initial Decision at 33.) The proven
Prudhoe Bay Oil Pool support this finding.

reserves in the
If one includes

additional reserves from the Sadlerochit, Lisburne, and

Kuparuk reservoirs, this estimate may be conservative. Judge
Litt noted in connection with the Lisburne and Kuparuk reserves
that future development or complete disclosure of past drilling
would be necessary to establish the producing capabiH ties of

these formations. (Initial Decision at 31.)

Judge Litt also found that the evidence

suggested that

deliveries above the 2.0 - 2.5 befd level might be available
from the North Slope region because of reserves other than

in the Prudhoe Bay Field. (Initial Decision at 33.) However,
he found that the evidence regarding 3uch reserves was unclear
and made no specific findings as to the volumes of gas which

might be delivered from such reserves.
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2. Findings 1ir. the FPC Recommendation to the President.
The FPC stated in the Recommendation to the President:

"Thus, we conclude that it is reasonable to
assume 2.0 to 2.5 Befd from Prudhoe Bay Oil

Pool within five years after the commencement

of oil production. There exists some

possibility of increased delivery from the

North Slope of perhaps as much as an additional
1.5 Befd from NPR-1 (Naval Petroleum Reserve

No. 4), ANWR (The Arctic National Wildlife Range),
and the Beaufort Sea, as well as other reservoirs
in or near the Prudhoe Bay Oil Field. Thus,

we Find the system should be designed to

carry initially 2.0 - 2.5 Befd, and be capable

of expansion to an additional 1.0 - 1.5 Befd."

(p- 1-17)
3. Findings 1in the Decision

The report which accompanies the Decision notes that the
increase in the nation®s supply of natural gas from an Alaskan
gas project is estimated to be 0.7 trillion cubic feet (tcf)
per year (2.0 befd) by 1985. By 1990, a volume greater than
0.9 tcf per year (2.4 befd) might be produced, according to
the report.

4. State of Alaska

The Prudhoe Bay Field is located on lands owned by
the State of Alaska. Detailed information on tho production
potential of that field has been made available to Lh®
State in its capacity as royalty owner and conservation
authority. At our request, the State"s Department of Natural
Resc irees prepared estimates of reserves and deliverability
of gas from State lands in the North Slope region based on
all information available to them. Those estimates suggest
a deliverability range after 1988 of 2.0 to 4.2 befd fronm
State lands (including the Prudhoe Bay Field) with the
median estimate at 2.8 befd.
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5. U.S. Geological Si vev

As part of the July 1, 1977, reports to the President
prepared under the terms of the Alaska Natural Gas Trans-—
portation Act (ANGTA), the U.S. Geological Survey (USGS)
compiled estimates of reserves and deliverability for all
North Slope areas.36/ The USGS discussion cites three
separate analyses of North Slope potential - 1its own, that
cf the Potential Gas Committee of the Colorado School of
Mines, and that of the Division of Geological Survey of the
State of Alaska - to conclude that there is very high
probability of substantial additional recoverable gas reserves
in the North Slope area.

Converting potential reserve estimates into proven
reserves dedicated to pipeline transportation is a demanding
exercise in expectation. However, using the USGS figure of
19 tcf of potential reserves outside the Prudhoe Bay geologic
structure, 1in conjunction with a rule of thumb for deliver—
ability (1 befd of production for 20 years requires at least
2] tcf of potential reserves), plus the State®"s figure for
the Prudhoe Bay Field itself, these estimates suggest there
is a 95 percent probability that deliverability from all
North Slope producing areas will be at least 2.5 befd if
production from all of these reserves overlaps through some
period in the future, as seems highly likely. There is a
small probability of North Slope deliverability going as
high as 7.5 befd.

36/ Report of the Working Group on Supply, Demand ind
Energy Policy Impacts Of Alaska Gas; FederalEnergy
Administration; Department of Commerce; Department
of the Interior-U.S. Geological Survey; Department
of Transportation; Department of the Treasury; Energy
Research and Development Administration; July 1, 1977.



