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Key Judgments

Economics of the
Siberia-to-Eurone
Gas Pipeline

The Siberia-to-Europe natural gas pipeline is of great importance to the
cconomy, cven though it would be u marginal project at best if
cvaluated in terms of Western profitability accounting. The likely soften-
ing in West European gas demand in the 1980s will probably force the
pipcline’s gas to scll at nearly the same price as residus! fuc! oil, roughly
$4.00 per 1,000 cubic feet (cf). At that price, the Sovicts would not carn a
profit unless they accepted a fairly low rate of return on their capital.
Algerian gas, in contrast, could casily be profitable at the $4.00 price. If
the Sovicts expected a higher rate of relurn on capital—<comparable to
those rates considered reasonable by Western standards—the Siberian
project probably would carn a profit only |I'thc gas were prlccd at parity
with crude oil, roughly $6.00 per 1,000 cf.

Thesc calculations, however, do not reflect important considerations that
make the pipeline profitable as well as important to the Sovicl cconomy:

* Moscow cannot find alternative uscs for most of the gas to be shipped to
Western Europe until the Soviel domestic gas distribution network is
expanded-—a costly and time-consumming undertaking.

« The Western goods Moscow can buy with the gas project’s annual
carnings of about $4 billion are worth a great deal more to the Saviel
oconomy than arc the domestic goods that could be produced with the
resources used to build and opera(e the pipeline. Western goods in-
corporalc better lcchnology than do Sovicl goods and fill important gaps
in supplies.

Alternative sources of hard currency exports on the sale of thosc the
pipeliné will generate are cither unavailable or would cost a good deal
more in Sovicl labor and capital goods.

With the likclihood that oil exports to the West will nearly -
disappcar over the next few years, and with few prospects for a large ex-
pansion of alternative exports, construction of the pipcline is necessary to
prevent a scvere decline in Moscow’s capacity to import from the West.

Cmr
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E.conomics of the
Siberia-to-Europe
Gas Pipeline ”

Introduction

This paper cvaluates the cconomic costs and bencfits
to the Union of the proposed Siberia-to-Europe
gas pipcline. The project’s viability is first judged in
Western terms, with the application in some instances
of costs that might occur for similar projects under-
taken in the West. After calculating a range of gas
prices that would cnable the project to break even, the
pipcline’s potential profitability is estimated using the
strictly Western criterion of nctback—or rent—at the
wellhcad and our assumptions about a likely sclling
price for Bovicl gas in Western Europe. The project’s
viability is then cxamincd from a national
perspective, which requires consideration of broader
criteria.

A summary of our cstimates and assumptions rcgard-
ing the costs of the Sibcrian project and probable gas
prices is prescated intable 1, Subsequent sections will
provide morc detail. This paper updates our earlier
asscssment, USS R~Western Europe: Implications of
the Siberia-to-Europe Gas Pipeline, ER 81-10085/
PA 31-10107, March 1981.

Western Evaluation

Hard Currency Costs

We derived the estimatc of $8 billion in Bovicl
purchascs of Western pipe, equipment, and services
by adjusting our March 1981 estimatc of hard curren-
cy costs for a twin-linc system with the samc operat-
ing pressurc.' A simple halving of the $12-14 billion
cstimated for the two-linc project was not practical,
since scveral costs could be almost constant whether
onc or two lines werc built. As in the twin-linc cost
estimate. two modifications of prices are made:

* For the carlier estimate, tee the Intelligence Acsessment, appendix
8.

St
Table 1
Boavied Plpeline Costing *
Hard currency costs 34 billioa T

Construction coats $1.75 billion per ycar, 1982-45

Gas cost at welihcad

30 cents per 1,000 cubic feet

Gas processing coals

12 ceats per 1,000 cubic fect

Inpet into pipcline

1.3 billion cubsc fect per day

Opcration and maintecnance

70 ceals per 1,000 cubic (et

Crechodlovak transit foc

80 cents nee 1,000 cubic fect

Initial selling price

$4.00 per 1,000 cubic fect

29 billion cubic lect pet day
10 percent per yeae

Gas deliverics ®

Nominal inflation rate

Allernative nuum'piiom
Return on equity *

12, 13, and 20 percent per yur.
0. 25. end 30 pcrocat

Cost overruns ¢

+ All construction and opcrating costs in 1980 pricas, cxcent for hard
currency costs.

¢ Gas deliverics begin Januaty 1986 and rua for 20 years.

« On Sovict construction expenditurcs only. Retuen on equity it in
nominal terms.

« Bccausc the Sovicts arc sceking concessionary fi-
nancing at interest rates below current market rates
and EC guidelines, Westera suppliers of equipment
and scrvices will adjust their final sales prices
upwards to provide the samc yicld as could be
carncd in the West. Qur cstimates assumc a
| S-percent price markup to reflect this action.

A 10-pcrecat annual rate of price inflation has been
included to reflcct increased prices at the time of
equipment delivery.




~f

Pipc -

Linc pipe costs of $2.5 billion assumce a pipeline of
roughly 5,000 kilomcters—rather than the 4,500- to
5.500-km rangc assumed in March—as the result of
beticr information about the pipeline’s probable route.
Pipc dcliverics are assumed to occur in threc oqual
shipments during 1982-84.

Compressors

Compressor and turbinc cquipment, cxclusive of
celated engincering services, represents the greatest
variation in costs. Qur estimatc of $3 billion, which
represents a midpoint among possible costs, assumes
42 compressor stations. The total cost will depend
primarily on how purchases are divided be-
tween industrial compressor units and the less expen-
sive, light-weight aircraft designs. Although the Sovi-
cts probably want complete delivery by 1983, we
assume some slippage. -

Other Costs

Although our estimate of $2.5 billion for this category
is not much {irmer than in March because of spotty
information, thesc costs arc probably the least likely
to differ substantially between s onc- and two-line
system. Although such items as pipeline ball valves
will be needed in reduced quantity, purchascs of other
items such as pipclayers, carth movers, somec commu-
nications equipment, and engincering services and
ancillary equipment for the compressor stations could
resembic those for a larger project. Imports of Arctic-
design gas-extraction equipment for the Urengoy ficld
may also be included in the deal?

Debt Service

We arc assuming that Moscow will use the Western
credits needed to cover most of the hard currency
costs in four equal drawings (scc table 2). Although
final financing agreecments have not been made, we
arc assuming a three-ycar grace period—during

2 A Walern processing plant may be installod at Urengoy to
remave liquids and impurities from the gas belore traasport by
pipeline. Moscow has purchased such plants (or some of it other
Siberian gas lines. No specific purchase appears related to the
caport pipeline, how . 80 we are eacluding it from our hard
currency estimstc and including it under internal costs

o

Table 2 ' Billion US S

—

USSR: Debt Service on Siberia-to-Europe Plpeline

Year Uncapitalized Principal  Intereat » Dbt Debe
Drawings Scevioe

1982 1.0 0 0.2 0.2 10
1933 2.0 o 0.4 0.4 w0
1984 1.0 0 0.6 0.6 6.0
1983 2.0 0.4 0.8 1.2 1.6
1986 ° 08 03 1.6 61
1987 ° 1.2 0.7 19 se
1988 o 6 0.6 2.3 4.0
1989 0 1.6 04 20 24
1990 o 1.2 0.2 1.4 1.2
1991 ) 04 0.1 0.9 04
1992 0 0.4 0 04 O

* At 10 pereeat per year.

which time interest accrues—and an eight-year re-
payment period. We assume a 10 percent interest rate
10 account for a probable combination of rates that
will be agreed upon. ranging from below 8 percent to
near market levels.

Construction Costs

Equily of $135 billion in the Siberian project (in 1980
prices) is represented by internal costs in
constructing the pipeline and compressor stations. We
arc assuming for lack of better information that this
investment will be made in equal poétions over a four-
year construction period. To estimatc the construction
costs we applicd a Western analoguc based on the
proposed Alaskan Natural Gas Transportation Sys-
tem (ANGTS).! The two pipeline projects will carry &
roughly similar amount of gas over similar terruin.
Construction cost estimates (in 1980 prices) were *
obtained for the portion of ANGTS ending at the US-
Canadian border in Montana—a length slightly

* Sovicl rubic cost data were not used, since (1) they arc fac jess
detailed and (2) coaverting them into dollars would bave iavolved an
arbitrary sad probably inflated ruble-dollar exchange rute. Given
these problemu, Were~  deeq probably provide a cost anatogue that

s at least as usefut




shorter than that of-the Siberian pipcline built to the

_ Czechoslovak border. The cost of items 1o be provided
by hard currcncy imports in the Savict project—
primarily pipc. compressors. pipclaying equipment,
xnd somc engincering services—was netied out, and a2
per-kilometer construction cost was derived. That cost
was then applicd 10 the Siberian linc’s length, The
1980 cost of an Alaskan gas processing plant was
addcd to the construction figure. Although the Alas-
kan plant’s capacity is slightly lss than that required
for the Siberian project, it provides a rough cost
analogue. .

Cost Overruns .
As in cvaluating Westera pipeline projects, our analy-
sis includes possible cost overruns—increased costs
exclusive of nominal inflation. Given frequent
failurcs in the past to complcte gas lines on schedule,
cven when using morc resources than planned, an
overrun is not inconccivable. Overruns of 25 and SO
percent are considered.

Chapital Costs

We have considcred three nominal rates of return on
investment in evaluating the pipcline project.
Some Western analysts believe that a 12-percent
rcturn represents capital’s productivity in the
ecanomy. Rates of 15 and 20 percent have also been
included to represent a range of alter-tax rates of
return expected for ANGTS. Because we are assum-
ing an annual inflation rate of 10 percent over the
projcct’s lifctime, real =r* = of return would amount to
2, 5, and 10 percent.

East-West Comparisons

A straightforward application of Western costs to
construction practices, of course, will not. re-
flect preciscly the actual costs to Moscow of building
the pipeline. Besides the immediate difficulty of trans-
lating prices of goods and scrvices provided in a
command cconomy into dollar equivalents, the Sovi-
cts’ simultancous dcvelopment of Siberian gas for
domestic use will affcet the cost of building the
Siberian gas pipcline. We believe, however, that such
differences from Western costs may cancel themsclves
out sufficiently to make the Western cost analogue a
usclul first cut at estimating investment in the
Siberian export project Two key cxamples are infra-
steucture and labor

.'\}7/(1

Infrasiructure. The cxport pipchnac’s construction
probably will benefit from some infrastructuee cre-
ated for gasx lincs alecady laid along 1L coute. Morce-
over, since all new major domestic trunklines will also
run from the Urengoy licld—some of them aloag the
samc routc as the cxport pipclinc—Moscow may not
havc to create as much additional infrastructure and
provide as many tcmpocary support facilitics for
constructing cach linc as will the builders of ANGTS.
On the other hand. the export pipeline will increasc
the strain on labor and cquipment already stretched
thin by the Sovicts® ambitious 1981-85 domestic pipec-
laying cffort.

Labor. Generally inferior cquipment and sub-
standard construction practices usually requirc Mas-
cow to usc more men than the West in building both
pipclines and compressor stations. The rcal cost of
that labor, however, may not be higher than for
ANGTS. Although the Sovicts, like the West, pay
premium, though lower, wages for Siberian work, the
total expenditure on labor in the form of
housing and rslatcd services and amenitics is much
lower.

‘Operation and Maiatenance

Much of this cost for both ANGTS and the Siberian
project will result from the use of natural gas in the
pipcline to run compressor stations and related cquip-
ment. Although in this use both Sovicl and Western
efficiencies arc similar—particularly when the Soviets
employ Western compressors—Sovict gas losses on
trunklines arc usually higher duc to pipeline ruptures,
compressor station failures and substandard Sovietl .
opcration and maintenance procedures. We accord-
ingly have raised slightly the opcrating ~~'< of the
Siberian line above that for ANGTS -

Gas consumption and losses during transport are
costed in our analysis at the assumed sclling price for
gas (f.0.b. West German border) of $4.00 per 1,000
cubic feet. The gas could also be costed at its wellhcad
price, however, We have opted to reflect the hard
currency revenuc foregonc as a result of online gas
consumption, although we recognize that the opportu-
nity cost of gas at the wellhead is much lower. There
is no universally accepted approach to this problem. If

57&:
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gas werce costed at its wellhead price, our estimate of
opcration and mainlcnance costs would be reduced
considcrably.

Other Costs

As in pipelinc construction, the Sovicts usce far morc
fabor in opcrating and maintaining a Siberian truak--
linc than will ANGTS. Wc agzin arc assuming, -
however, that thc real costs of Siberian labor will not
exceed that for ANGTS, duc to lower rcal cxpendi-
tures on wages, housing. and related services. Taxes,
which constitute roughly 25 percent of the prajected
cost of transpocting gas via ANGTS, arc not imposcd
on Sovicl pipelines and thus arc not included in our
estimates

Crechoslovakian Traasit

We arc unsure how the Soviets will pay (or the
cxpansion of Czechoslovakian trunkline capacity to
West Germany and (or subsequent Czechoslovak
opcrating costs. A payment in gas from the Siberian
pipeline seems unlikely under the single-line export
project, since the Sovicts probably want to scll the
line's entire capacity to Western Europe. Moscow
may instcad pay Praguc—<cither in gas (rom another
line or in goods or currcncy~—an amount cquivalcat to
20 percent of the pipeline’s throughput. This was a
share reportedly being considered previously by Mos-
cow as payment under a twin-line deal. [ costed at
the assumed selling price {or gas of $4.00 per 1,000
cubic feet, the transit fee rguld approximate 80 cents
per 1,000 cubic feet

Project Profitabitity

The Siberian pipclinc would probably be a marginal
project at best under our costing and price assump-
tions, with positive nctbacks at the wellhead achicved
in only a few of the cases that we have considered. We
are assuming a sclling price for gas (f.0.b. West
Germany) in 1980 prices of approximately $4.00 per
1,000 cubic {eet—a price roughly at pacity with
residual fuel oil rather than with crude. Possiblc
breakeven prices for the project are those that under
the various rates of retura would oequate the projcct's
discounted 20-ycar streams of revenues and costs (sec
table 3). Only a rcturn on equity of 12 percent with
cost overruns of cither 0 or 25 percent would thus

1980 US S per 1.000 Cubic Feet

—

Table 3

USSR: Plpeline Project Breakevea Price »

Cout Overrun  Discount Retc

(Peroenl)
12 Pecoent 1S Peecent 20 Percent
0 .64 4.01 4.76
25 1.8 4.30 3.21
30 407 4.359 5.66

* Assuming inflation ratc of 10 percent and 1980 gas selling price
((.0.b. West Germany) of $4.00 per 1,000 cubic (et

permit positive netbacks. Scveral other cases would
result in only small losses. Half the possible breakeven
prices, howev~- would result in substantial negative
netbacks.

Algcrian gas, the largest alternative natural gas
source for Western Europe during the 1980s, is
probably deliverable—<cither by pipeline or LNG
projects—-morc cheaply (cxclusive of West European
costs) than Siberian gas (sce table 4). At $4.00 per
1,000 cubic feet, cither Algerian project would earn a
profit. Moscow, on the other hand, has been sceking a
price ([.o.b. West Germaany) necar parity with the price
of crudc oil, roughly $6.00 per 1,000 cubic fect. Only
at that price, by our cstimates, would the Siberian
proicct aslmast «ertainly carn a positive netback.

The Perspective

The export pipeline project would be attractive to
Moscow cven if it appeared marginal in terms of
Western profitability accounding.® Increased gas ex-
ports will be vital 1o Sovict hacd currency carnings by

* This also has beca truc lor other exports, such as tin aad
copper, indicating that the need for hae ~eacy. a8
dascribod in the text, is of gverdding concern




Table 4 1989 US § per 1,000
. Cubic Feet
Algerta—-\Western Europe: Comparative
Costs for Pipelioe Gas and LNG
Piscline LNG
Pl A T T e
._lgvulmcnl ©cosls ¢ .-_0.71 1.40
Ficld facilitics B XTI T
Pipcline to coast ’ 0.12
LNG plant o ] - 1.ta
Algeria-ltaly pipcline 0.33
Operating cost 0.55  0.43
Production cocls 043 0.53
Fucl and bosses 0.0 030
Delivery cosis to Western Europe « 0.32 1.0l
Teanspact 0.50
__Ef\hi- pipcline (transit foc) 0.{6
Regasification fucl and loascs 0.10
LING rocciving terminal investment cost 0.41
Algeria-lialy pipcline lavatment cost¢ 0.16 o
Total dellvered cost (e Western Encepe 1.58 3.2¢6
Netback at wellhcad for Algeria with gas 2.4 .75

priced at 34,00 per 1,000 eubic foot (f.0.b.) *

* Amortization assuming three ycars to build, 20 years operstion,
and l4-pcreent ratc of return on investment.

s Portion of costs Algeria pays.

« Excluding cost of West European interaal distribution nctwork,

< Portion of costs [taly pays.

« F0.b. rcfers to prices at Algerian teeminals or the Algerian boeder,

the mid-1980s, and Western investment in the pipe-
line could help easc a tight supply of Sovici capital for
Siberian energy development. It would take many
yecars, morcover, to cxpand the gas distribution
nctwork sufficicatly to usec domestically all the gas
that the pipcline can carry.

Financial Benefits .
The pipelinc is the Soviets® largest prospective sour
of stablc hard currency earnings, and some altcrnative
exports, cven if fcasible, would be far morc costly:

Sc;/cr

« Combincd carnings from cxports of gold, anickel, and
platinum group mctals could approximatc thosc
fiom the single-linc project if cxisting world market
prices held firm. The Sovicts” alrcady largc sharc of
thosc metals markcts, however, would probably
causc incrcascd supply to depress prices
substantially, reducing revenues (urther for cach
increment in cxports. The West Europcan gas mar-
ket, on the other hand, is probably large cnough to
absord the singlc linc's dcliveries at a price roughly
oquivalent to that of rcsidual fucl oil.

lacreased cxports of other raw matcrials and
of maufactured goods—including weapons—would
cncounter moare rapidly nising costs than would gas
cxports and would achicve a smalicre nct growth in
revenue. Returns on invatment in many Sovict
cxtractive industries ace falling faster than for gas.
In manufacturcs, an improvement in the quality of
cxport-oricated goods necessary to achicve an in-
crecasc in hard currency revenucs oqual to that from
the pipeline project would probably requice more
investment than the pipcline itself.

Conversely, the costs to Moscow of not concluding a

pipcline deal arc high. Although hard currency carn-

ings from a onc-line prcject probably would be about
60 percent of that from a twin-line deal, they would
still be substantial (scc tables 5 and 6). Morcover,
since the pipeline's hard currency costs alone could be
repaid within two to three years after start-up (sce
table 7), most of the project’s revenuc strcam would
represent discretionary income for imports. With oil
cxparts to the West probably disappcaring by the
mid-1980s, lack of a pipeline dcal would mcan a
substantial drop in Sovicl import capacity. By the late
1980k, total gas hard curreacy carnings with the
pipeline in opcration would oqual onc-half of the1980
revenues from oil; without the pipeline they would
oqual only onc-fourth (scc table 8). The revenucs
forcgonc, morcover, would most likely have purchased
machinery and other manufactured goods, whose
marginal productivity exes=4« that of similar itcms
produced domestically.
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Tablc 5 Bitlion 1980 US 5+ Table 6

USSR: Hard Currency Earnings USSR: Natural Gas Exports to Western Europe »
From Gas Exports N

“i9s0 Tisess ipe0« 1950 1985 1990
One Linc Twin Linc Onc Twin

Total carnings 30 3.3 2.7 10.2 Liac « Linc4
Projoct carnings ] 42 6.1 Billion cubic fect 2.1 2.4 5.3 10
alone perdey - .
< AUS4.00 per 1,000 cubic foet. Millioa b/a it 04 0.4 0.9 12

v Assumcs ondy dcliverics under existing contracts, Quivaleat

« Full deliverics from a single-line projoct assumad to begin in 1986; ¢ Excludiag Fialand.

deliveries under ¢ twin-line projoct probably would stert oaly by ® Existing coatrscts only.

1987-88. € Assumes 2.9 billion cubic foct per day under one-line project.

4 Asumes 4.6 billion cubdic loct per day under (win-line project.

Table 7 BillionUS $+ Table 8 Percent
USSR: [{ard Curreacy Cash Flow for the USSR: Hard Currency Cas Exports as a
Siberian Pipeline ® Share of the Value of 1980 Qil Exports *

B T N T N O T R T T i985e 1990 ¢ e
Debt service ¢ —2.4 =3.5 —6.9 -0 ) Onc¢ Linc Twin Linc
Revenucs ¢ 0 15.8 70.0 60 n 24 3) 10

Cash flow -2.4 12.3 611 16.0 » Savict oil cxporus for herd currency oaly, which totalcd $14.5

» [n cutrent prices, assuming 10-percent annual cate of inflation.

* Cumulstive flows (or each of the multiyear periods showa.

< Projoct will coatinue through the ycar 2005.

¢ lalerest payments begin in 1982; ccpayment of principsl starts in
(985,

« Attumes gas deliverics begin in 1986 at full capacity of 2.9 billion
cubic fcct per day.

billion. Gas hard currency revenues in constant 1920 dollars, at
$4.00 per 1,000 cubic foct,

* Ausumes only deliverics under existing contracts.

« Existing conteacts plus deliveries under Siberira pipcline project,




The pipeline project would also involve Western
Curopc morc heavily in Siberian devclopment. Aside
from potential political benelits, analyzed in our
March assessimcnt, the Savicts could increasc the
amount of capital availablc for investment in Siberian
cncigy at a time when Sovict resources arce being
stretched thin between the massive Siberian oif drill-
ing program and the unprecedent~t domestic gas
pipcline coastruction cffort.”

Low Ges Cost

Thc gas destined for cxpoct under 2 siagle-linc deal
could not bc used domestically for some ycars. An
inadequatc grid of gas distribution lines will prevent a2
vast number of oil-consuming industries and homes
from switching to gas and thus absorbing the entirc
planncd increasc in gas output.’ Canceling the export
line’s construction would not frce caough resources to
accelerate greatly the expansion of the distribution
grid. Morcover, without building a domestic trunkline
of almost equal length in the export line's place,
Moscow could not provide any morce gas for domestic
use than if the Siberian deal went through.

* Gas-for-oil substitution will also be consteained by the sudb-
stantially Increased use of [atcrnal combustion engincs—notabdly in
automotive: trv= nd in agricuiture—in which gas cannol
roeplace oil.
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Appendix

West furopean Dependence
on Soyied Gas

The Sovicts have recently decided not to construct two gas pipcelines

" simultancously, as they had planned in carly 198!, but instcad to build only

onc linc now with construction of a second linc rcserved for future
ncgotiations. The six West European countrics participating in the project
thus would not be as reliant on gas dcliverics toward the late 1980s
as carlicr expected, particularly if a second linc were not built. The sharc of
gas in thosc countrics’ total combined encrgy usc by 1990 would be
roughly 6 percent (sce table 9). Total Sovict gas deliveries—cxisting
contracts plus exports from the Siberian project—would cover onc-third of
the six couantrics' projected combined gas neceds by 1990 under a twia-line
project; under a one-linc project total deliveries would cover one-fourth of
gas consumption. Individual countries’ dependence under a single-line deal,
however, would still be fairly high. In thé important casc of West
Germany, dependences =~' exceed 30 percent, the level currently seen as
critical by Bonn.

Table 9

Perceat of Total Corsumptian

Western Europe: Dependence on Soviet Gas Supplies ¢

1979 1990
Gas Encegy Gas Encrgy
-Onc Line® .- TwinLince Onc Linc Twin Linc <

West Germany ¢ 19 ) 29-34 i 30-38 6 6
France 0 [¢] 24 27 4 4
Italy 21 3 28 31 3 S
Netheclands 0 ] 7 1) ) 4
Belgivm 0 o 33 31 3 3
Austria 4) L] 82 32+ 1 18
« Basod on 1980 1EA submisdions and Fronch Encrgy Plan, < Lower catimates for 1950 for dependency beased on a higher

* Asstumes that the 2.9 billloa cubic foct per day ia allocated among cstimatc by Ruhcgas of gus demand.

countrict {a same proportions as under twin-linc system.

* Same dependency under twin-line projoct duc to sasuming the tame

< Includcs oaly 3.9 billioa cubic foct per day to Wastern Europe, Soviet gas dcliveries (n both cascs,
rather thae the 4.6 billioa cubic fect per day possible, alnce

allocations snder the 3.9-billion-cubic-foct-per-day scenario were

the only ones ever pubdlished. Otber countrics probably would have

roocived much of the remainder.
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