i%sﬁ Cost for Chugﬁgh Electri
Alaska LNG Plant,

1982 §'s

5aluga Gas iizi22rv%¢%, Supplemental §f$ A52;22§§§a§
Vear HECT/VF ST BF /77 TTET cf/vr  $ymerlal o TReF T §7cE
80 1776 027 3,95 (3.99)% L34 (Loa) - - 2l.71  0.46
1031 18.66  0.26  4.15 (4.55) 1,32 (1.20)  e- . 22,81 0.45
1982 19.50 0.27  4.35 1.33 o= = 23.95  0.46
1983 20.57  0.27  4.57 1,31 - " 25,14 0.46
apg 71,63 G5.,27 4,80 1,22 - o 26.43 (.48
1985 21,90 0.27  5.04 1.33 - - 26.94  0.51
l986  21.90  0.28  5.17 1.62 0.61  1.620% 27.48  0.54
1987 21.90  0.28  5.31 1,84 101 1.84%) 28.22  0.66
1988 21,90 0,30 5.45 * 95 1.62  1.9503) 28.97  0.70
1089 21,90 0.30  5.50 2.16 225 21600 26.75  0.78
1680 71.90  0.32  5.75 7.41 2.8 24102 30.54 0,90
1991 21.90  0.32  6.04 4.01 4.84 401 32,78 1.53
1992 21,90 0.3 6.35 4.10 5.20  4.10 33,05 1.66
1993 21,90 0.38  6.67 5.18 7,63 4.18 .20 1.87
1994 21,90 0.36  7.01 4.27 9.13 4,27 38,06 2.00
1995 21,90 0.3 7.36 4.37 0,71 4.37 19,97 2.17
199 0 - 7.28 4.46 14.00 4,46 11,57 4.46
1997 0 - 7.58 4.5 2% &ﬁ 4.56 43.23 4.56
1998 9 - 7.60 4.68 27 4.68 44,96  4.68
1995 7 - 7.79 4,79 8.7 4.78 46.76  4.78
2000 0 - 7.08 4.91 40,75 4.91 48.63  4.91

{a) f%@ it mfmum price available from ABAS or Beluga Field

AITERD
b} Items in parentheses are actual

percert and guantitises for

L 00

10 and

1981,

producers, assumed o be about
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Pacific Alaska LNG Associates or Similar Project Proceeds

The principal price change introduced by this scenaric is to sharply

\

increase the cost of natural gas provided from the Beluga River Field to CEA
and from the Kenai Field to AGAS. Using the same asssumptions as employed in
the previous scenario, the weighted average natural gas acquisition costs are
developed for AGAS (Table 2.9) and CEA (Table 2.10). In this scenario,
thgag% probably does not have the option of negotialing a contract for
supplemental gas from the Beluga River Field producers and must take

supplemental gas from sources such a: AGAS or at least at comparable costs,

Fash
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TABLE 2.9. Estimated Gas Price - Purchases by Alaska Gas and Service

T Company with Pacific LNG Gas, 1982 $'s, 0% Inflation
Weighted
) . Horth Cook %ﬁya}%gy All Other Gas Total 4 ‘,.ﬁv@f&ge (a)
{ear Bef /¥ T Bet/ir Mct Bef /yr Price, $/Mcf
1980 .00 (2.68) 0 2.50 (1.18)  27.35 (29.84) 0.6 {0.58) 31.35 {32.12)  1.13 (0.63)
1981 4,00 (1.03) 2.56 (2.10)  28.57 (30.85) 0.64 {0.63) 32.57 (31.88)  1.11 (0.68)
oz 4,00 2.63 79,63 0,64 33.583 1.12
1983 4.00 7.60 30.84 .64 34,84 1,10
ess 4,00 2. 75 3211 3,64 36,11 1.1
1985 4,00 2.8z 34,44 0,64 37.44 1o
1986 8.00 2.89 35.00 3.65 39,00 3.8i
1987 4,00 796 35.59 3.73 39,59 3.84
iegs 4,00 3.03 33.43 .82 37.43 3.97
1988 4,00 3,12 34,60 3.92 30,60 4.08
1990 4.00 3,18 35,84 4.01 39.84 4,17
1991 0 s 41,45 4.09 £1.45 4,33
19972 0§ o 43,14 4.18 43.14 4,47
083 ¢ - a4 .90 4,74 44,90 4.488
e84 4 e 46,74 4.33 46,74 4,57
1985 @ o 48,66 4,66 48,66 4,70

{8} Inciudes delivery charge to Anchorage for assuring delivery during vold
- weather,
{b} Items in parentheses are actual quantities and prices for 1980 and 1981,

P
£
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TABLE 2.10. Estimated Natural Gas Acquisition Cost - Chugach
Electric Association with Pacific Alaska LNG,
1982 $'s, 0% Inflation

Alaska Weighted
Beluga Gas and Service , Average
Year  Bcf/ir piMet  Bef/Yr S/Mef  Price, $/Mcf
1980 17.76 27 3.95 (3.98)'% 1,33 (1.04) 0.46
26 4,15 (4.65) 1.32 (1.20) 0.45
3

2

982  19.60 ).27 4.35 1.33 0.46
983 20.57 27 4.57 1.31 0.46
1984 21.63 ).27 4.80 1.32 0.46
1985 21,90 0.93 5,04 1.33 1.01

1986 21.90 0.95 5.58 4.02 1.59

b
0
1981 18.66 0.
0
0
0

g.
Lo

1987 21.90 1.00 6.32 4.10 1.70
1988 21.90 2.07 7.07 4.18 2.58
1989  21.90 2.1 7.17 4.29 2.65

11
990  21.90 2.15 7.45 4,38 2.71
991 21.90 2.20 10.88 4,54 2.98
9z  21.90 2.24 11.55 4.63 3.07
993  21.90 2.29 14.30 4,69 3.24
1994  21.90 2.33 16.14 4.78 3.37
1895 21.90 2.38 18.07 - 4.91 3.52

(a) Items parentheses are actual prices and guantities for 1980

in
and 1981,

2.29
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University of Alaska, and the military installiations af
gt

lime industry in Korea via the Alaska Railroad

Wainwright., More recently, the export mark

14

.5
]

i1 ; ”Ui /ﬁ_;jiﬂ

The Beluga/Chuitna coal fields are in the exploratory and predevelopment
pha%@g While containing large reserves, these fields are located in a region

are not gﬁkﬁz} o be developed unless 3
ITion TPY export, or some

slectric power eguivalent basis,

1.5-2 mitltion annual tonnage amounts to about 400 MW to 600 MW of baseloaded

coal-fired power generation capacity, or just slightly less than equivalent to

the capacity of the proposed Watana Dam in the Susitna nydroelectric

power gengration become a significant source of
in the Ralibelt, generation capacity would p?@habiy be
ing from 200 MW to 400 MW. This staging requirement

it%@i?i suppert opening the %s%ugaiﬁ%u%ina ﬁsaé fiplds
Hevertheless, the Qaﬁ?&@% for developing the

s for export to Pacific Rim markets appears favorabie, In

Inc, and the Bass~Hunt-Wilson %?ﬁﬁﬂg the major

uga/Chuitna region, are @u ing coal-to~methanol

ariented toward large-scale mining (beginning at 5 to 6 million tons per year)

ity of smaller mines with

some of the producers in the Beluga area. One group stated that previous

anaiysis by themsel

t.at mines serving mine-mouth

be competilive with other sources

move

qenerating plants smaller

S0 dis e A SUT SN % ow g de fy ey s Sy g gy
than 400 MW, Another producer




They agres thai a coal mine with contracts for take-or-pay at 2 million tons
per year 1o a mine-mouth plant would be attractive, as would a 2 to 3 million
tons per year expori mine with 2 o 2 million tons mine-mouth sales. There
are circumstances where three-quarters of a mitlion tons per year (enough to
fire a single 200-MW plart) might be attractive enough to open the mine, It
would ¢ @ﬁfd on what additional demand (expart and mine mouth) might be

fortheomir g, with what quarantees, and with what timing. A 200-MW plant by
it

Qwﬁ-
i‘%

1 may or may not provide sufficient demand to open a mine in the

w
®

‘lmga -Chuitna fields, The producers aopear divided on this point.

In the base case analyzed in Volume I of the study, 200 MW of coal-fired
generation is planned for 1997 at Beluga in Anchorage-Cook Inlet and 200 MW in
Fairbanks-Tanana Yalley at Menana. Conceivably the Menana plant could be
built at Beluga, if necessary. Even so, the two increments of 200 MW called
for in the base case might be spaced too far apart in time to open the mine in
the absence of an export market. The prospects would be worse at lower demand
in the absence of exports, since only one 200-MW plant might then be needed,

In the plan gal?%ng for increased of coal, 600 MW of coal-fired
generating capacity is planned for Beluga between 1997 and 2002, plus another
200 MW at Nemana. This would be encugh demand to ogpen a mine at Beluga 1f the

producers could secure a take-or-pay contract for 460 to 600 MW worth of

coal, The mire could be opened for the firet 200 MU of demand if the
producers had ironclad assurances that total deliveries would reach 400 to

600 MW within two to three years. Otherwise, exports could be required.
In any case where exports are required fo open the mine, the exports must

he sufficient to pay for shipping facilities. This level of exporis is about

)

4 million to 6 millicn tons per year without mine-mouth demand for electric
generation. Even with mine-mouth demand, exports would have to total 2 to

4 million tons per year to pay for export facilities,

The Menana field, located on the north slope of the Alaska Range, is

x’%me

currently producing at a rate of about 700,000 TPY and is operated by the

Ll



Usibelli Coal Mine, Inc. Existing mining capacity is about 2 million TPY and
the present bases could support expansion to 4 million TPY, At this higher
rate, mine life is expected to be about 60 years without significant

depletion,

The quality of the coal is as follows:

7

Heating Value (coverage) 8000 Btu/lb

¥

Ash Content -8% average
]

11% max.
Moisture 25-30%
Hardgrove Grindability Index ~34 as mined

Ash Softening Temperature 2100°F
Ash Nﬁ2Q Content 0.08%
Sulfur Content <0.25%
Nitrogen Content 0.60%

The surface mineable Chuitna Field (the reference field for the Beluga
region) is focated about 12 miles from tidewater on the west side of Cook
inlet., The mine area would also be about 12 miles (air) from CEA's existing
Beluga Generation Station and from the point of connection to the C%iai?ﬁ@

transmission corrivor to the Cook Inlet load center,

A recent report by the Bechtel Corporatien indicates that reserves of 350
million tons can be mined with a cumulative stripping ratio of 4.4 gver a
J0-year pericd (Bechtel Corporation 1980}, Thus, a wmining rate of
V1.7 mitlion TPY could be supported without significant depletion of the
reserves that have received the greatest attention.

in order for Chuitna coal to be available for in-state use at a
asonable price, an export markel might have to be established (see
Seciion 3.0}, The outlook for this development appears excellent; however, it
is bas.J primarily on the rapidly growing £ast Asian markets. In addition,
time s requived for mine design, and environmental ana licensing activities.
Based on these considerations, Chuitna coal could be available as early as
1986, but with more certainty by 1988, A decision on proceeding with

gevelopment 15 expected in the early 1980s.

Lod



The run-of-mine quality of coal expected from the Chuitna Field is as
follows:

Heating Value 7500-8200 Btu/ b
Ash Content 7-8%

Moisture 20-28%
Hardgrove Grindability Index 20-25

Ash Softening Temperasture 2350°F

Ash %&ZQ Content 0.95%

Sulfur Content 0.16~0,18%
Mitrogen Content N.A,

3.2 COAL_PRICE AND ESCALATION

The general approach used to forecast steam coal prices in Alasks is
similar to that used for other fuels such as natural gas and petroleum-based
fuele, That s, future prices are based on recent actual or estimated prices
and then modified for the future based on the concept of an "opportunity
price.* This price is that which the seller would receive in the open
market. This approach, therefore, necessitates some understanding of the
steam coal market and price formation factors at least for those coals which
have access to alternative non-Alaskan markets, In this case, these markets
are premar%iy in East Asia.

A recent study by Battelle-Northwest addressed the steam coal market
sutiook on the Pacific Rim (Fast Asian and U.S. West Copast) in relation to the
potential development of the Beluga Coal Fields (Swift, Haskins, and Scott
19803, That report wade several poinis relevant to this study:

£

1. Steam coal markets differ substantially from petroleum markets,

Long-term contracts are common in order to accommodate the financing
needs of the sroducers on one hand, and assure rel atively firm
supplies and prices of known-quality coal to the purchasers on the
other, Quite frequently, purchasers seek an equity peosition in the

producing operation to assure stability,

St
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Market prices are determined primarily by the costs of production
nlus profit., This is in contrast to crude oil markets where prices
are established by national o1l companies or the host governments in
producing countries, The coal markets are thus generally competi-
tive. High world oil prices provide the major stimulus for switch-
ing to coal but, because of the competitive nature of the market, do
not actually establish coal prices

In turn, the costs of production are determined primarily by the
nature of the mining operation, e.g., surface versus underground,
and the geologic conditions such as thickness of seams, depth of
overburden, and general terrain conditions.

For reasons of transportation costs, Alaska's coal market appears to
be decoupled from the western U.S, market and will more likely be
closely linked by international trade to East Asia, and specifically
to Korea, Japan and Taiwan, In these markets, Alaskan coal will
compete primarily with coals from Australia, South Africa, Canada,
The People's Republic of China, and Western Canada. Due to high
domestic rail transportation costs, western U.S. coals are not
believed to be major long-term competitors.

Steam coal trade on the Pacific Rim is in its infancy with no

well-established patterns as yet. Despite this, growth is expected

to be dramatic as illustrated in Table 3.1. This has been brought
about primarily by the high cost of the imported o1l and liquefied
aburaé gas, both of which can be displaced by ceal, given adeguate

5

time for instatlation of new coal-fired plants.

Despite price disparities between different suppliers, coal
nurchasers and governments, e.g., Japanese electric power utilities
and the Ministry of International Trade and Industry, appear to have
taken the position that diversity in sources of supply is worth some
cost penalty., In fact, it now appears that despite significant
differences in coal costs, market shares for auﬁp%yawg countries
will be determined more by policy decisions and less by pure
eponomic considerations.



JABLE 3.1. Preliminary Projections of Stegm Coal Imports
by Country and Year (DOE 1981)(a)

Million Tons Per Year

975 I98s  19%0 2000
Japan 2.8 26.4 50.4 103.2-123.7
Korea 6.7 9.6 16.8 52.3
Taiwan 5.5 3.7 16.8 43,3
Hong Kaong _N/A 4.8 9.6 12,0
Total 14.5 44.5 93.6 210.8-231.3

(8) Data adjusted to 11,500 Btu/1b coal by Battelle, Pacific
Northwest Laboratories.

7. If the major East Asian coal-importing country, i.e., Japan, adheres to
its announced policy of source diversification and includes the U.S. as a
supplier, then Alaskan coal, particularly from the Cook Inlet region,
could capture a major percentage of the U.S. exports to the Pacific Rim.
This is because western U.S. coal fields have high overland
transportation costs.

In addition to the guestion of whether Alaskan coal will enter
international trade, the problem in forecasting future price lies in the
fact that there is little market precedent in the Pacific Rim. Steam
coal trade to date has been minuscule relative to its expectea future
levels; prospective purchasers in East Asia have had little experience
with coal-fired plants; standards for contractua' arrangements including
equity participation in producing operations and infrastructure have not
been worked cut and tested,

Regardless of the above problems, it seems reasonable to expect that the

-

H

bacific Rim market will eventually function in a manner similar to the U.S,
domestic market except that targets for diversified supplies will be sel as a
matter of policy rather than simply economins. With that exception, it

gars that competitive market forces will prevail at least once an initial

Tk
5

base coniract price is established.



Because of the joint necessity for long-term contracts {10 years) on the

¥
part of both %@3;%?3 and buyers, it seems likely that a contract for Alaskan
coal will start wich a negotiated base price established largely on the cost
of production and delivery plus a reasonable rate of return, Clauses will be
included to cover production cost increases or decreases due to changing
mining conditions (e.g., geology}, regulatory and tax changes, and labor and

other cost factors.

In agdition, it seems reasonable that the producers {including *the equity
participation by the purchaser) will require some marketplace clearing
mechanisms, That s, they will regquire contract provisions that link the
prices they receive for their coal %Qia§ least the changes in the landed cost
of coals supplied from other sources.'® Such terms are comparable to those
curvently applied to agreements for purchases of other energy commodities such
as LNG and LPG.

Lo
.
L
.
-

Beluga/Chuitna Coal

Based on the above information and assumptions, the rationale for
fﬁr@aﬁgt%ﬁg future prices of Alaskan steam coals (particularly those strongly
tied to other warkets) is shown diagrammatically in Figure 3.1. The process
starts with estimates of coal supply functions (prices as a function of
proguction rate} for steam coals for each of the sources of supply competing
with Alaskan coal, These estimates are shown in Figures 3.2, 3.3, and 3.4 for
supplies FOUB dock Australia, South Africa and Canada, respectively. A1l
prices are expressed in 1982 U.5. dollars and are based on composite supply

functions for each country as shown disaggregated in Swift et al.'s Beluga
Coal Market Siuﬁy“ A separate estimate for %y@méng coal {the steam coal from
the contiguous Unitec States believed most likely to be part - large tonnage

contract exports) is not shown, as the nature of the reserves points to an

essentialiy flat supply function, However, in general, essentially all supply

2 40 cost levels (the free market approach) appe:
because of the policy decision to pre-estaplish tarcet market st

ay @ ”1?%%%%§
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ESTIMAYE TOTAL

PRODUCTION BY ), =
COUNTRY OF ORIGIN'®

ESTIMATED COST GF
TRANSPORTATLION BY

COUNTRY OF ORIGIN

ESTIMATED PACIFIC RIM
MARKET SHARE BY

COUNTRY OF GRIGIN

ESTIMATED COST oF
TRANSPORTATION, ALASKA
10 FARKET

g

{1} Price as function of prodection rale
(2} Production rate as function of time
(3} Price a3 funcitlon of time

{4} Japan used as prozy

FIGURE 3.1.

R R R

»

s

ESTIMATE COAL SUPPLY
FUNCTIONS BY EXPORTING
caunTryY (1)

ESTIMATED FOB C 3; OF

- COAL BY COUNTRYLS

ESTIMATED LANDED

Fwe- COST OF COAL IN PACIFIC

RIR BY COUNTRY OF ORIG

ESTIMATED WEIGHTED

B AVERAGE LANDED COST

(OF COAL IN PACIFIC RIM

ESTIMATED ESCALATION

e RATE

NERD

(3)

Procedure for Estimating Steam Coal Price
Escalation - Pacific Rim Markets
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FIGURE 3.4, Cﬁmﬂﬂm?tﬁ Export Steam Coal Supply Function FOB Canada
(British Columbia)

curves show upward trends as production rates increase. This comes about as
egach new increment of production capacity encounters more costiy mining
conditions, i.e., the marginal cost of production rises in real ferms.

Next, estimates of total steam coal (of a grade likely to be exported)
production rates over time are applied to the supply fupnctions to estimate the

future cost of ceal FOB the producing country, The production rate estimates,
shown in Table 3.2, are based on recent U.S. DOE forecasts that draw on 3

s

targe number of estimates from domestic and foreign sources.

The findings of this stage of analysis are depicted in Figure 3.5. The
range of future prices illustrates the uncertainty introduced by possible

A4

ands of production rates

v

Australian coal prices, lhough starting at the

i.;*
&

towest level in lﬁgﬁg increase more vapidly than others because of a
combination of marked increases in expected production rates, coupied with

[ o TV e
increases in costs of proguction,

o
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shares (for producing countries) are then entered to yield the

a?ag% tanded cost of steam coal @ glivered to d&p&ﬂ which s a

market as a whole. Estimated markeb shares are

toon BOE studies.

by, the expected future costs of irauﬁgﬁrta%iﬁﬁsia‘%hg Japan proxy

hacked out from the weighted average-landed cost from

mpetitors tu provide a "nel-bagk” price to Look Inlet. Neot all

are shown, primarily because of the absence of cost or

for mainland China or Russia. Nevertheless, the results should be

byt et & S W SR
2 aid are gsvw@sﬁ Table 3.4,

show an initial price at mine-mouth of §1.Z29/MMBtu for

1985, with & veal escalation rate of 2.1% over the period

ompares to recent ﬁ?i‘aﬁ%?&ﬁ£~w5§ﬁ\%ﬁﬁ Bass~Hunt Wilson

h indicate that the run-of-mine price of coal at mine-mouth is

o be about B1.17/MMBLu %ﬁ~&§r 1981 dollars or B1.28/MMBtu in

1t must be recognized that %hagﬁ estimates are based on

costs and therefore represent a minimuin estimate of price,
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3.3. Market Snare of Steam Coal Trade in the Pacific Rim
(DOE 1981
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These recent prices can be adjusted to Alaska using an appro*imate
shipping fee from Alaska to Taiwan of 30.60/MMBtu and to Japan of $0.50/MMBtu,
and an approximate cost of B0.Z0/MMBtu from the Bechtel study to move the coal
from the mine to the post. This provides a net-back price from Taiwan of

ghout BL.60/MMBLu and BL.AS/MMBtu from Japan. A simple average of these two
would ﬁﬁﬁ the Beluga mine-mouth price at about B1.53/MMBtu in early 1981 or

aboul 31.66/MMBtu in January 1982 dollars,
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back price in the current market

is about %ﬁﬁﬁ?f%%ﬁza¢ This is a relatively small range given

nere are no coal exports at present and that both numbers are estimates
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TABLE 3.4. Steam Coal Prices Landed in Japan and Net-Back
to Alaska (1982 §/MMBtu) (Swift, Haskins, and
Scott) (DOE 1981)

fret

Country of Origin 1985 1990 2000

Australia 1.30 1.46 1.83
Market Share 9% 30 30 25
Canada 1,88 1.497 2.03
Market Share % 10 10 12
South Africa 166 1,77 1.9
Market Share % 20 20 10
U.S. (other than Alaska) 2.99 3.16 3.30
Market Share (&) 15 15 25
Weighted Average Landed 1.81 1.95 2.41
Less Transportation Cost
From Alaska 0.51 0.56 0.64
Het-Back 1,29 1.39 1.77
Escalation Rate %/Year 1.6% 2.4%

(a) U.S. market share of Japan coal markets adjusted
to refle ot on 3y nor=Alaskan CQ&!%? E%éyﬁm"iﬁg Lource
\dg}uﬁ kd @

\a‘—w&

based upon different sets of information. This analysis will average the two
nrices to arrive at a mean price of 51.4B/MMBtu with the two estimate
“

representing the high and low prices,

The escalation rate of 2.1% for the period 1985 to 2000 is felt to be a
imate of the future behavior of steam coal prices. During the
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steam coal prices to utilities in the "lower 48" escalated at slightly
aver two percent. In addition, a number of organizations have Torecasted real

increases in coal prices of around two percent.



3.2.2 HNenana Field Coal

Unlike Beluga/Chuitna field coal, further consumption of Nenana field
coal for power generation is expected to occur not at mine-mouth but rather at
siting areas along the Alaska Railroad ?ightwafwway,ga} Thus, delivered
costs of coal will %ﬁa?aéﬁ‘raéé transportation costs,

Based on discussions with ¥, Joseph Usibelli of the Usibelli Coal Mine,
Inc,, the base pricﬁ of coal {1st Qt 1980 dollars) should be $1.20/MMBtu FOB
rail cars at Healy or $1.43/MMBtu in 1982 dollars. The real rate of price
escalation for this coal is pegged at an annual rate of iwo percent although
information from Usibelli inaicates that the rate of price in¢rease may be
lower., The real escalation of this b, as measured by the producer price
index, was about two percent per yeo .vrom 1965 to 1980 and at an annual rate
of 4.1% from 1974 to 1980. On the other hand, a more highly mechanized
dragline operation is in place and Usibelli has indicated that as esgquipment
utilization increases as a result of higher production rates, the price may
decrease about 8% at a production rate of two million TPY. The likelihood of
a low or even zero price escalation 15 confirmed somewhat by the terms and
conditions of the contracts for supply to the Golden Valley Eleclric
Association and the Fairbanks Municipal Utility System. These contracts

(which expire in 1988 and 1986, respectively) provide for cost increases
indexed to a Producer Price Index (Industrial Commodities)., However, price

pehavior at the end of this contract cannot be predicted and the Z percent
real rate for the entire forecast peried is felt to be a safe assumption.

The Alaska Railroad has advised that tentative rates for scheduled
unit=train movements of coal from Healy Lo various sites along the railroad
will be as follows based on railroad arrival cars:

(a) ?hﬁ existing 25-MW Golden Yalley Elecuric Association Healy plant is
P ized. However, for purposes of
855
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of conservative cost estimation, it is
i

@Zl o

5 wn that ;a?b.ﬁﬁ larger scale generation sites will be located so as
to }V$Eé onflict with che Prevention of Significant Deterioration clauses
of tne wla%n Afr Act as a result of proximity to Denali National Park,

3.16




Location
Nenang
Willow K
Matanuska
Ancherage
Seward

Adjusted to

b/ton (1980 basis) 1982 %
4.25 5.05
6.50 7.72
7.70 9.15
8.90 10.57
10.00 11.88

Future costs would be subject to escalation using the Association of

American Railroad's Cost Index. For purposes of this analysis it is assumed

that any real transportation cost increase will be associated with fuel costs
(expected to increase 2% per year), which amount to about 30% of rail haul
costs, Converting to §/MMBtu, the above analysis results in the following

estimated delivery price for coal supplied in year y.

Location_

flenana
Willow
Matanuska

Anchorage

1982 §/MMBtu

0,22 + 0.09 (1.02)%
0,34 + 0,14 (1,02)"
0.40 + 0.17 (1.,02)"
0,46 + 0.20 (1.02)%

where %

i

y-1.980
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-
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4.0 PEAT

Peat is defined as geologically young coal. It consists of partially
decomposed plant matter and inorganic materia’. that, over time, have
accumulated in a water-saturated environment., Peat has been used as a fuel
resource in Northern Europe and the Soviet Unijon. Other countries, ihﬁ%uééng
Canada, the United States, Sweden and West Germany, have active peat fuel
research programs. Primarily because of the availability of lower-cost fuels,
there has been 1ittle use of peat in the United States as a fuel rescurce,
There are a number of recent and current studies to assess the resource
potential and fuel availability of peat in several areas of the country,
including Alaska. A preliminary resource assessment of peat in the state, and
narvesting methods and costs for other locations are used to develop the
information for this chapter.

4,1 AVAILABILITY

A preliminary assessment (Northern Technica. Services and EKONO 1980)
{EKONO 1980} of peat resources in the Railbelt identified bogs in the
Matanuska-Kizitna Yalley as potential sources of peat fuel, although
ﬁamﬁ?@ﬁ@ﬂsiv@ es .mates of resources or reserves were not offered for these
bogs, Information obtained indicates a lack of continuous high-quality peat
resources with sulfur, nitrogen and ash content higher than Alaskan coals if
compared on an energy equivalency basis. The prevailing quality problem is
ash content: only 36% of the peat samples analyzed for ash nad less than 25%
ash content, the Vimit for peat fuel as specified by the U.S. Department of
Ernergy. The study recommended further site-specific investigations in order
to assess the time-energy potential of peat vesources in the Railbelt.

("’\

The report considered five sites for more detailed consideration. These
bogs met DOE criteria of a minimum f%vﬁmfaat deg%%f 8,300 Btu/lb dry weight,
did not pose a §i gﬁ? ‘cant problem. These bogs were identified as
Rogers Craek, Mile 196 West, Wancy Lake East and Stephan

and access

“y
P

information developed provides an indication of fuel guality and

pog depth, but relatively little information regarding bog size. OF the bogs

.
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mentioned only about 1,000 acres of the Nancy Lake East bog were evaluated for

1

volume and fuel guality. The total area of the Nancy Lake East bog that

ontains fuel-guality peal with some consistency is estimated at 3,500 acres,

he high cost of transporting peat is another factor limifing its use as
generation units are generally proposed for bog-site
above lack of knowledge about the respurce base and

5

esource, the Nancy Lake E£ast site appears to be one of

he entire bog {3,500 acres) with an estimated average
aepth of seven feet containec fuel-guality peat, 1t would provide fuel for a

£

30 MW cogeneration plant for about 15 years, Although this is based upon less

than complete ir nation about the peal resource, it indicates that
large-scale (100 MW and up) generating facilities could probably not be

supported by the peat resource supplied from a single bog.

is presented, 1t 1s useful fo examine
broefly the harvesting and fuel preparation methods. Peat harvesting is
conventionally done by miiling or sod methods, where only a f

thick layer is removed from the bog each year, This reguires that a large

eared and arained to provide an adeguate volume of peat and a

-

ared, Hydrauiic harvesting is an alternative method; the

4

1% cigared and the is removed by backhoe gr some

ns. Bog waters have a higher acicity level than

‘

ming %ak&ﬁ% rivers ard streams and drainage of these waters could pose

irgnmental problem fo the surrounding wate
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Harvested peat may also be processed to produce pellets or briquettes,
Preparation involives blending, crushing and screening of the peat prior to
drying and Qﬁmﬁﬁﬁﬁiﬁﬁ% The pellets or brigquettes are of a uniform size and
shape for combustion in grate-fired boilers, fluidized bed combustion systems
and peat gasification systems. Anotner peat fuel preparation process known as
wet carbonization is able to by-pass tne air-drying stage and uses

hydraulically harvested peat to produce a pelietized fuel.

The cost of delivered peat is dependent on both the distance required to
transport the peat and the harvesting method employed. A breakdown of costs
of delivered peat for various harvesting-processing operations is shown in
Table 4.1, Peat, delivered over an economically short distance at 50%
moisture content tﬁ an Alaskan power plant, has been estimated to cost between

$1.60 and §4.20/ O Btu (EKOND, 1980), If the peat is processed into
pellets or priguettes, the cost 15 estimated to run between $3.40 and

-

TABLE 4.1, Cost Estimates of Peat-Based Fuels, 1980 Dollars
- o)

im
(EKONO 198(

Energy
Cost
“rocess Hethod /M3 tu
Milled peat, 400,000 tonfa @ 50% moisture, §1.60 - 2.30
%ﬁ@ ﬁ?@ﬁ et irement 5, ﬁSQM -8‘@ acTes
50% moisture, bog 290 . 4.20
00-1,300 acres
Fusl peal, 27,0066 ron/a 8 50% moisture 1,95 - 2?5%{:}
nydraulic/m agr@ﬁ?{a% harvesting

ton/a % 10% moisture 3,40 ~ 4.80

harvesting

5{§QQQ tonfa @ 10% moisture, 4,20 - 5,20
*QUMi@l@Q aLres

i

from wet carbonization 250,000 ton/ 2,10
cure, nydraulic harvesting
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5.0 REFUSE-DERIVED FUEL

The analysis of refuse-derived fuel (RDF) for the Railbelt region is
pased upon two recent reports (Metcalf and Eddy/Engineers 1979) (B%ﬁc? and

»z

Yaatch 1980) and with discussions neld with the ctaff of Solid Waste Divisions

0

of the Municipality of Hﬂghﬁrag@ and the North Star Borough, Due to the high
cost of collection, considera
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power generation at a
significant scale is necessarily limited o metropolitan areas where the
sources of refuse are more concentrated. Thus consideration is given only to
the Anchorage and Nortn Star Borough solid waste disposal areas. The

Anchorage ares includes the Municipality, Fort Richardson, Elmendorf Alr Force

dase, fagie River-Chugiak, and Turnagain Arm,
5.1 AVAILABILITY

The auantities of municipal waste available in 1980 for the two

metropniitan araas wers:

£y Lons per j@;r
iaqﬁ%&ﬁﬁ after classificat

s
o
=

A

Fairbanks 50,000 tons per year
(47,000 after classification)

Tuture quantities are expected to occur roughiy in proportion to population in
gach of the arsas.

Uneg gégﬁ%?%gﬁﬁﬁ probiem with ROF is that it 1s not produced at an even

data for Anchorage indicate that the ratio

towest {(Feoruary) supply month is about

for any considerable length of time, its use

2 3 LY

a ¢Aﬁ@§“W@ﬁ“§% fuel, This appears to be the

yery 1ike
3 T % gt 4
Richardaon,

concapt

ssification ROF is iypically

ion 15 necessary to remove glass

atherwise be deleterious Lo




The quantities and heat content data can be placed in perspective by
estimating the amount of base load power generation the RDF streams could
support under annual average conditions. Based on a 80% base load plant
factor, a heat rate of 12,000 Btu/kwh (low heating value solid fuels result in
increased heat rates), and the above 1980 ROF quantities and heating values,

the following power plant &&gﬁaiiieﬁ are calculated:

wt

[

Anchorage Area:
Fairbanks

o e
N
2 X
= 5

Again, it is anticipated that a larger scale plant would be used and refuse
would be supplemented with another fuel.

From an environmental standpoint, 1t may be difficult to site an RDF
fired power plant within the metropolitan areas. This would impose an

T
1

additipnal cost to the us  f RDF. Although no specific cata are available,
ROF would be expected Lo conwain greater percentages of ulfur and nitrogen

compounds than high-quality coal.

assigned a price in the typical sense because it is a negative

fe are willing to pay to dispose of refuse, Disposal costs in

¢

Anchorage in 1981 of feb.28/ton of refuse inciude the collection and disposal

at the existing shredder plant landfill. Shredoer proce zrg and landfill

disposal account for about Bl5/ton, As mentioned aboved, the existing
shredder facility would require modification in order to class ffy the refuse

so that the fuel would be free of glass and metal objects. The Metcalf and

1

Eddy report goes not deal with the collection aspect of refuse disposal, but
does provide estimates for shredding and disposal. Estimated operating and
disposal costs for the current facility were stated at 519.90/ton 1980 dollars

e O » EN B O P T T . I S PR S P N B . :
and at $14.54/ton for Lhe modified facility. Although there was an increa

*if
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e
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in gperating costs (labor, maintenance and electricity) of the modified facil-

ity, there was a greater decrease in the cost of residue removal and Tanafill

P g A R Y P R T S [ 5 am, 2= B g
viume of refuse ultimately disposed of . This results

£

5 about §5,36 in the disposal cost of refuse,



Before proceeding, the $19.90 shreading and disposal cost estimated
the Metcalf and Lddy report exceeds the $15.00 cost provided by the City of
5 of estimation, it is assumed that the curvent $15.00
shredding and disposal cost would be reduced mwomawwdng%mww to the estimates
in the Metcalf and Eddy ww:@kw 27 percent. The reduction of about $4.00 is
then memﬂmwmwm& as the reduction in overall cost of refuse disposal, given

I

that the produced RDF is used for firing a boiler and less waste material is

ey

Anchorage. For purpose

hauted to the landfill, It must also be noted that the cost reduction does
not includge transporting the RDF to a boiler site. The estimated cost of
moving the RDF from the shredding facility to either the Fort Richardson
boiler or a new boiler located next to the Chugach Steam Generating Plant
about B3.50/ton in 1981 dollars. Given the ervor of estimation this

o

mwmwmxwamwwdw offsets the cost savings of disposal,

S

.

In mmﬁ@ the total cost of refuse collection and disposal would decrease
00 to about $61.00/ton in 1981 deollars. These estimates provide a

]

mwgmm for the mwmamﬁmm ROF. The high end of the range is derived by

;‘T"‘g"“:iw

hat the current collection and disposal fee of $65.00/ton is
agintained, In this case, refuse producers would be indifferent to landfill

disposal or the production of RDF. Thus the $4.00 cost reduction could be
paid Lo the user of the RDF to provide an incentive to use the refuse as

£ g

fuel, mwwwmmmnw as noted above, this amount would probably be sufficient {o

L]

cover transportation of the RDF to the likely site for combustion. This then

sets the minimum value of RUF at zero, The other extreme would be to assume
that the RDF user would pay the full cost of collection and preparation or

5

about $61.00/ton. This amounts to 4.55/MMBtu.  This is higher than the

price o

either natural gas or coa

son boiler mmfwwmww to handle RDF. MmﬁwmmMﬁ@
ROF transport from the shredding facility to Fart Richardson, the cost of
conversion was about 519.82/ton in 1981 dollars or about $1.50/MMBtu. This is




interpreted as a penalty for refuse fuel so that its value is about
£1.50/MMBtyu less than the price of competing fuels. This penalty may be less
or greater, depending upon the cost of modifying other facilities (new or
existing) to handle RDF.

The marginal cost of natural gas in the Anchorage area is about
%2.00/MMBty and about E1.70/MMBtu for coal, both in 1982 dollars. Correcting
the $1.50 penalty for RDF to 1982 dollars provides a penalty of about
HL.65/MMBtu.  Given the accuracy of the estimates, the value of RDF delivered
to purchasers equals zero since the boiler modification cost equals the cost
of the least-cost alternate fuel. The uncertainty of firing generators with
ROF may even attach a negative value to it, meaning that RDF users would
accept it only if they were compensated, Provided that the same cost
structure for power plant conversions for RDF utilization exist in the
Fairbanks area, RDF would compete with coal which is priced at about
FL.AD/VMBEY 1n 1980 dollars. Again, given the accuracy of the estimates ROF
would have a value near zero,

Although no mention of the value of RDF was made in the Metcalf and Eddy
5tudy, several other conclusions of ROF utilization were nofed,
1. The most practical and economical alternative is to convert the Fort
Richardson boilers to co-firing of coal and ROF. The RDF would be
produced at the municipality's shredding facility, as modified.

n3

. Wititary participation in this alternative, i,e., hauling their
refuse to the municipality shradding facility , could result in

s1iightiy higher overall costs to the military bases.

3. At present, the only materials that could be profitably recovered
from Anchorage area refuse are aluminum and computer tab cards,
Most scrap iron, steel, copper, and lead in the Anchorage area is
aiready being recycled by scrap metal brokers. The markets for
other materials are too uncertain to make their recovery feasible.

Battelle's conclusions are similar but with the following additions and

abLerva 1%



The motivation to use RDF would appear to derive principally from
costs and land use problems associated with sanitary landfill
disposal rather than from power generation considerations.

If environmental {air quality) requirements can be met for the
Anchorage Adr Quality Control District, conversion of the existing
Fort Richardson boilers to RDF firing may be attractive, although
some derating could be experienced. We note that the Fort
Richardson boilers were installed in the very early 1950s and are
now approaching the end of normal useful life from an electrical
utility standpoint,

The Fort Richardson plants are cogenerators with a major function
being the supply of steam space heating to the base, Electric power
for civit use {off base) is incidental. Consequently, their
contribution to civilian power reguirements in the Railbelt would be
negligible,

The guantity of RDF potentially available in the Fairbanks region
appears inadeguate to support a significant scale civil operation,
Applications in the coal-fired plants (20 MW) at Fort Wainwright are
a possibility but at a higher expected fuel cost.



6.0 NORTH SLOPE NATURAL GAS

This chapter examines the quantity and price of North Slope natural gas
that would be available to the interior of Alaska (Fairbanks load center) via
the Alaska Natural Gas Transportation System [ANGTS). Recoverable natural gas
reserves in the Prudhoe Bay region are currently estimated at about 29 ¢rillion
cubic ft (Tcf), most of which lie in the Sadlerochit formation. These
constitute about 11% of total U.S. recoverable reserves in comparison to the
3.8 Tcf of recoverable reserves in the Cook Inlet region. Production from
Prudnhoe Bay 13 targeted to be in the range of 2 to 2.4 Bcf/day, and the ANGTS
has been designed to handle these rates of flow.

Delivery of North Slope gas to the Alaskan interior depends on the market
for the gas in the contiguous United States and the completion of the ANGTS.
Three important, interdependent issues will greatly influence investors’
decisions to participate in the project:

@ the status of gas deregulation
& the pipeline tariff structure and price of delivered gas
& the waiver package recently passed by Congress.
A1l three 1issues affect the competitiveness of North Slope gas delivered to the

#lower 48%,

Given that the System is completed on schedule, natural géas would begin
Towing in 1986 or 1987. The interior could then expect supplies equal to at
east the state's 12.5% royalty share of gas. This would ameunt to 91 to 114
Bef/yr of Horth Slope gas available for in-state consumption.

¢
1

6.1 AVAILABILITY
The availability of North Slope natural gas to the interior and the
Fairbanks Toad center depends, first, on whether the ANGTS wi'l be constructed
and, second, on the timing of gas deliveries from the constructed system,
Portions of the gas pipeiine from Prudhoe Bay to the "lower 48" ave

aiready under construction, The ANGTS is composed of five separate pieces, at

6.1



151 ce purposes. These are the conditioning plant, the Alaskan
egment , the Canadian segment, the Eastern Teg, and the Western leg. Portions
Fastern and Western segments have been completed or are under

£

of wne Canadian,

construction. These segments are being completed with the intention that they
will carry Canadian and other gas regardless of whether the entire system is

completed,

1

The Alaskan segment and the conditioning plant are in question because of

the cost of these portions of the line. Several estimates of the cost are

ﬂ«

available. One recent estimate shows the conditioning plant and the Alaskan
segnent will account for about 63% of the system's total cost of 323 billion in
L9680 dollars, excluding interest and inflation {ﬁff%ﬁ@ of the Federal Inspector
1981). The backers of the pipeline are having some difficulty raising
sufficient financing to complete this portion of the project.

Prospective investors are uncertain whether North Slope gas is saleable in
the "lower 48." This uncertainty is due primarily to the expected price of
de tivered gas and the level of gas prices in the "lower 48." The current
astimate of delivered gas in 1987 is about F16/MMBLu in nominal dollars or
59/MMBLu in 1980 dollars (Office of the Federal Inspector 1981). Although
rotled-in pricing is ﬁﬁ??%ﬁi?y permitted for this gas, which makes it more

attractive, it is unlikely that rolling in will be an attractive option in 1987
because of changes in gas price regulation. The current gas decontrol formula
is griticized because 1t will result in a sharp increase in gas pr%a@g in 1985,
as the decontrol formula is based on oil prices of about 316/bbi. Under the
existing decontrol scheme, which is, in effect, partial decontrol, it is

estimated that decontrolled well
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July 198 dolilars assuming a 7% inflation rate.
The alternative compiete d itrol scheme being pursued by the Reagan
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plenty of drilling activity for deep decontroiled gas, some of which is selling
at over 39/MMBtu. At the same time exploration for controlled gas is lagging,
thus suggesting that there is plenty of gas to be found at prices nearer $4.50
to §5.00/MMBtu.

Backers of the ANGTS are concerned that the pipeline might not proceed

under the total decontrol scenario. Given the level of prices predicted for
partial or total decontrol, it is difficuit to imagine that the project would
proceed in either case. However, backers of the pipeline continue to seek
support in order to complete the project. Several issues may give them reason
for hope. The first is that the decontrol guestion is not settled; Congress
may extend controls on gas to avoid the sharp price éﬁar&agéﬁ that would likely
occur in 1985, This would permit the high cost North STope gas to be rolled-in
with other lower—cost supplies.

A second reason for hope is the waiver package recently passed by
Congress. This package has several important provisions that could affect the

ek

Wil
including the conditioning plant in the pipeiine tariff, which would guarantee
that the investment would receive the same rate of return as the rest of the

pipeline and would not be subject to negotiation along with the wellhead price

ingness of investors to participate in the project. One provides for

of gas, Another provision allows North 5lope gas producers a position of Joint
opwnership in the project. The third provision allows advance bi-lwmg of "lower
48% customers for completed partions of the pipeline., 1This would reduce the
future level of the pipeline tariff and the price of delivered gas

The third issue centers on the pipeline tariff structure, which will have
the strongest influence on delivered gas prices. The tariff could ve
ctructured such that it would be set at a low level and be allowed to inCrease
over time rather than use a decreasing or constant schedule. However,
investors might hesitate fo participate under such an arrangement, because they
would not realize their return in the initial years of operation amnd so might
upt for other investment opportunities open to them,

Whether the pipeline wil proceed given the existing situation is
uncertain, [f the pipeline does proceed, it would De capable of transporting 2

L



to 2.4 Bef/day, and current permits set capacity at 2 Becf/day. The state's
iaﬁﬁﬁ royalty share of gas would provide up to 250 MMcf/day of gas to the
nterior, which is viewed as sufficient to serve expected needs in the region.
If the current schedule is maintained, such deliveries would begin in 1986 or
1987,

The first year delivered price of North Slope gas to the "lower 48" is
projected to be about $16/MMBtu in 1987 nominal dollars or about $9/MMBtu in
1980 dollars, including conditioning and the maximum wellhead value. Using the
implied escalation rate of 8.6%, this works out to about $10.60/MMBtu in 1982
dollars. Conversations with FERC indicate two options to pricing this gas for
the Alaskan market. The first is that Alaskan customers pay the full cost in
service or the same price as "lower 48" customers. The second and more likely
option is that the price be netted back to the Alaskan market, and Alaskan
customers therefore pay less than the "lower 48" customers. This analysis
assumes that the second option will be implemented and develops the net-back
price and the escalation rate that would exist.

The net-back procedure first allocates the delivery fee tou each segment of
the line, with the gas conditioning plant at Prudhoe Bay treated as one
segment, Then a mileage ratio for the Alaskan segment would be used to
allocate the Alaskan portion of the tariff. Finally, the delivered price would
he the sum of the wellhead price, the conditioning share of the tariff, and the
mileage-based share of the tariff apportioned to the Alaskan segment,

The figures for apportioning the tariff among the five segments are Tisted
in Table 6.1. The 310.60/M¥Btu delivered price in 1982 dollars shown above
gs transmission costs and the maximum wellhead value of the gas, which is

el

clude

A3 /MAB Ly in January of 1982 the net provides the conditioning and
transmission fee of about $8.47/MMBtu. The First calculation is to assign 16%
of the conditioning and transmission charge ($1.36/MMBtu) to all customers to
cover the conditioning segment--the rationale being that the gas must be



conditioned regardless of the point of consumption. The second calculation is
to assign 47% of the tfotal transmission charge ($3.98/MMBtu) to the Alaskan
market as the Alaskan segment comprises 47% of the total ANGTS cost. This
amount is then fractioned on a mileage basis to the point of delivery in-
state. "7+ analysis assumes that the point of delivery is Fairbanks, which is
about 4.0 iles down the approximate 740 miles of the Alaskan segment. This
mileage fraction, 61%, provdes for the in-state transmission fee of about
$2.43/MMBTU.

TJABLE 6.1 Tariff by Segment of ANGTS

SR P

| Eg@iméteﬁ S@stA?{a) Share %f

Seament {Billion 1980 §) Total cost
Conditioning Plant 3.6 16%
Alaskan Segment 10.8 47%
Canadian Segment 5.8 25%
Eastern Leg 1.9 8%
Western Leg 0.9 A%
23.0 160%

{a) Excluding interest and inflation

The total of the conditioning share and in-state transmigsion fee
provides a minimum first-year price of about $3.79/MMBtu to the Fairbanks area
at a zero wellhead price, and a maxinum prica of 35.92/MMBLu at the maximum
allowable wellhead price of 2.13/MMBtu. Local transmission and distyibution
would further increase this price,

The wellhead price of the gas is negotiable, but cannot exceed the
maximum price established under the 1978 Natural Gas Folicy Act. Under the
Aet. the North Slope gas price is not decontrolled in 1985 and remains constant

in veal terms as only escalation due to inflation is permittied.



The behavior of the price over time is dependent upon the tariff
structure. For this analysis, the tariff is agssumed to decline at a constant
rate such that the twenty-year average tariff using this constant decay rate is
equal to the twenty-year price stated in the Cost of Service analysis., A
constant annual éﬁaay rate of 13.5% may then be applied to the first-y

3.79 in 1982 dollers for deliveries beginning in 1988) and ihe

,‘a;;

tariff
we lihead value is then added back in to obtain the delivered price. This
orovides for a delivered price in 2000 of $2.96 in 1982 dollars.

noted That the constant decay factor tends to overstate the

1y years and %ﬂ@%?ﬁi&ﬁ@ it in later years. This i3 because

_‘M
A

crease more rapidly in early vears dus to

o of the fixed invesiment. However, the constant factor

DR TO X the Tikely benhayvior of the price series and the inaccuracy

o

usad
noted s of less consequence than the uncertainty regarding the actual lavel of

G B sen s 5 S S
The delyvered orice.




7.0 NATURAL GAS LIQUIDS/METHANOL

The use of natural gas liguids {NGLs) from the Morth Slope has been the
subject of twe recent major studies, done by the Dow-Shell Group and Exxon.
This chapter essentially summarizes the findings of the Dow-Shell study, which

nave been confirmed by public statements from Exxon in regard to its unreleased
findings. The chapter first discusses the availability of NGLs and then
presents the pricing scenarios that would lead to their development. The Dow~
Shell study evaluates the use of NBLs with the unseparated liquefied petroleum
gas (butane, propane, pentane, and other components) exported to the Gulf
Loast, and the ethane component both exported and used for an in-state
petrochemical industry.

7.1 AVAILABILITY

Recoverable reserves of NBLs from North Slope fields are currently
estimated at about 400 million barrels and natural gas reserves at zbout 29
Tef, The Dow-Shell study outlined plans for exiracting natural gas at 2.7
Bef/day, of which 210,000 barrels of Tiquid would be available for shipment in
an NGL pipeline. ANGTS has a planned capacity of 2 to 2.4 Bef/day.

The ; sduction of NBLs is outlined in two phases, In the first phasge

{GL production would be 165,000 Bbl/day, with the production of ethane
increasing from 45,000 to 90,000 Bbl/day in the second phase to hring
araéu ian up to 210,000 Bbl/day. The remaining quantities of LPG gas, are
61, ﬁ'f, 34,000, and 28,000 Bbl/day for propane, butanes and pentanes,
respectively, with no change in the in-production level from phase one to phase
two, The ethane component of the NGLs is the most important to Alaska for a
petrochemical industry and would be used to produce ethylene, an important
chemical feedstock. It is estimated that by the late 1980s demand in the
Pacific Rim markets will be sufficient to absorb the additional supply of RNils.

Fians outlined in the Dow-Shell study contain three basic options. The

P

first s to extract and export al 11 the NGLs to outside markets for further

processing. The second is to establ a petrochemical industry in Alaska hat

etk
®
et



would produce Tow capital-intensive and high-ethane-content based products such
as pol j@*%? ene and alpha olefins. The third would be to establish a
petrochemical industry that would produce relatively nigh capitai-intensive and
tow-ethane-content based products such as ethylene glycol, ethylene dichloride
and ethylbenzene, The LPG components would not be processed in Alaska in

eithe
Gulf Coast market. The Dow-Shell study concludes that the second option is best
suite

Wxa

wr of the petrochemical scenarios; rather, they would be exported to the

ited for Alaska

The timing of all three options is tied to the price of crude oil and the
development of the ANGTS. The impact of the price of ol on the feasibility of

2ilizing NGLs from the North Slope will be addressed in the next sectiong
%@w@yawy a real increase in world crude oil prices is necessary for the
utilization of gas Tiguids. Potential participants in an NGL venture feel that
the infrastructure in Alaska could not support the construction of both the
ANGTS and NGL system at the same time. In addition, the Tikely cast increase
that would oceur in both projects due to resource acouisition problems would
ender them financially unfeasible if both were undertaken at the same time.
Given this information and the tentative current construction schedule for the
ANGTS, which is due to be completed in the late 19805, the NEL system would not
990s .

]

UL'.”’

.
B

kS

completed until the mid-to-late 1¢

g\
1&9‘?

Production of methanol was also considered in the Dow-Shell st tudy by Alaska

Interior Resources, Inc. The timing of a methanol ?éa”?”xy depends on the

ANGTS; since methane from the North Slope would serve as the feadstock,
methanol production would begin in the late 1980s with the projected completion

—.

of the ANGIS. The feasibility a?qﬁj oncluded that methanol produced from
methane would be more economical than that produced from coal. The 5,000
metric ton per day facility wﬁu%d Wﬁﬁ@f?& about 175 MMcf of methane per
ﬁaygiﬁ} This amount is Tess than the state's royalty share of North Slope
gas of 250 MMcf/day at a flow rate of 2 Bef per day.

aska Interior

a personal communication with Mr, Bob Dempsey ﬁf Ala ter
for 1 ainsg about 19.5

Inc. that indicated 1 short ton of methanol ¢

ft
oty and the conversion efficiency, i.e., Bty f@gfgtaﬁﬁ input to
” : [ Y T A o ads
Gty cor aﬁ is in the range of 60 to 65%.

7.2































































































































































































































































