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PREFACE

The Energy Policy and Conservation Act (EpcA) of 1975
requires the Federal Energy Adm nistration to submt plans
to inplement a national strategic petroleum reserve nandated
by the Act. This paper provides background informtion and
analysis relevant to the potential budget inpact of those
I mpl enentation plans. The paper was prepared to provide
documentation, el aboration, and nodification of materi al
originally presented in CBO's Annual Report. In keeping
with the Congressional Budget oOffice's mandate to provide
non-partisan analysis of policy options, no recomrendations
are presented. The report was prepared by Reginald Brown
of CBOs Natural Resources and Commerce Division under the
direction of Douglas M. Costle and N colai Tinenes, Jr.
Editorial Assistance was provided by Katharine T. Batenan
Staff support in preparation of the paper was provided by
Angela Z. Evans.

Alice M Rivlin
Director
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SUMVARY

The Energy Policy and Conservation Act of 1975 (EPCA
mandates creation of a US strategic petroleumreserve,
consi sting of petroleum held in man-nmade storage facilities
for rapid and easy access in tine of energency. The primary
purpose of such a reserve is to protect the United States from
the econom c inpact of an abrupt interruption in the flow of
i nported petrol eumproducts. |In addition, a large inventory
of. stored petroleumcould permt the governnent to
participate directly in petroleummarkets for price
stabilizing purposes.

The architects of the EPCA specified creation of a
reserve in two stages: (1) an early stage, to be conpleted
by Decenber 1978, at a m ninmumlevel of 150 mllion barrels
and (2) a followon stage, to be conpleted by Decenber 1982,
which could bring total stored petroleumto a m ni mum of
just under 500 mllion barrels. The act states that US
policy is to provide storage for up to one billion barrels
of petrol eum products, but not less than 150 m |l lion barrels.

The Adm nistrator of the Federal Energy Adm nistration
(FEA) was charged with submtting, in March 1976, a plan for
the first phase, and by Decenber 1976, plans for the follow
on stage of the program The first-stage plan, called the
"early storage reserve plan" (ESR was submtted on
April 22, 1976. Budgetary provisions for ESR are contained
in the First and Second Concurrent Budget Resol utions for
the fiscal year 1977 budget.

Deci si ons Faci ng Congress

The Congress will deci de:

« \Whether to accept or reject the FEA inplenentation
plans for the strategic petroleumreserve.

The follow ng considerations are relevant to such a
determination:

- How big a reserve is needed?
~ Wat should be the source of fill?

- How should the reserve be used, in case
of emergency or otherw se?

Té-1T0 Cr = 16 = 2
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« \hat provision should be made for funding
the inplenentation of the approved plan?

The Size of a Strategi c Reserve

Congress has al ready provided supplenmental funding for
storage in the fiscal year 1976 budget, for the purpose of
constructing crude oil storage facilities in salt dones
In addition the Second Concurrent Resolution on the Budget
for the fiscal year 1977 provides funds for the purchase of
40 million barrels of crude oil at $11.00 per barrel.

These funds were provided toward creation of 150 mllion
barrels of crude storage required by the early storage
reserve plan. EPCA calls for a strategic reserve of at

least 495 mllion barrels and seenms to suggest a maxi num of
1 billion barrels. In this context, the alternatives open
for consideration range from 150 mllion to 1 billion
barrel s.

The optimal size for a reserve depends upon three
primary factors: vulnerability to an interruption of
i mports, the cost of obtaining, and the costs of keeping a
reserve. These primary factors, in turn, depend on other
variables. Vulnerability to an interruption of inmports
depends upon the level of inports and the likelihood of an
interruption. The likelihood of an interruption is primarily
a function of international politics and econom cs.

Since EPCA does not explicitly consider price protecton
as an objective, the inplications of various price manipul a-
tions are not exam ned. Few analyses of strategic reserves
have treated, in depth, the likelihood of an inport interrup-
tion. The United States has becone increasingly dependent
upon petrol eum inports fromthe Mddle East, Africa, and
I ndonesia. Wile such dependence does not provide a direct
i ndi cation of the l|ikelihood of an interruption, our
increased reliance on countries that are culturally and

geographical ly di stant cannot be reassuring. It would appear
that US foreign policy options vis-a-vis its mjor oil
exporters will be affected for the foreseeable future.

Most analyses of the cost of an interruption start
with the assunption of an interruption of a specified size
and duration. The size and duration of the interruption
determine the resulting losses to Goss National Product
(GNP) . However, real G\P losses may al so be experienced
as a result of precipitous increases in the price of
imported oil.
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If the occurrence of an enmbargo is assunmed to be
certain, the larger and |longer the enbargo, the |larger the
reserve required to conpensate for it. For exanple, an
optimal sizedl reserve for a 2 mllion barrel per day
interruption lasting 180 days would require 400 mllion
barrels; An optimal-sized reserve for a 4 mllion barrel
per day interruption, lasting 360 days, would require
nore than 530 mllion barrels.

Another way to look at the strategic reserve is sinply
as a means of buying time. Assuming US oil inports in
1985 will reach 10.0 mlIlion barrels per day. (as sone
suggest), a 500 mllion barrel reserve would give protection
against a total interruption for only 50 days. A 2.0
mllion barrel per day interruption would be conpletely
covered for 250 days.

How Should the Reserve be Filled?

Two mgjor considerations in filling the strategic
reserve are the source of crude oil to be used for fill,
and the rate at which the reserve will be built up.

Al t hough four sources of crude can be used for storage,
two (domestic crude from existing fields and federal royalty
oil fromoff-shore fields) have been ruled out by FEA as
inequitable, in that federal use of those sources for
storage would force the private sector of the econony to
greater use of higher-priced (inported) crude. O the
remai ning two sources, inports and production from Naval
Petrol eum Reserves (NPR), FEA appears to favor inports.
FEA's Early Storage Reserve plan is predicated upon al nost
excl usive use of inported crude. Nevertheless, production
from NPRs may be viewed as a conpeting option.

After production possibilities for NPR crude are
determ ned, and after FEA has identified valid criteria
for restricting the types of crude to be stored, two
circunstances would warrant the use of NPR crude for
storage. These circunstances are delinated in P.L. 94-258
whi ch provides for the sale of NPR production in the
domestic market, and states that the receipts can be used
to offset strategic reserve costs. The first circunstance

1. Federal Energy Adm nistration, "Cost Benefit Analysis",
May 13, 1976; optimal size is based upon estimates of the
costs of storage and the economc costs of an inport
interruption. The level of storage at which the sum of
those costs is mnimzed is optimal.



X

exi sts when the delivered price of NPR crude plus its
mar gi nal production costs, is less than the delivered price
of inported crude. So far it would appear that NPR crude
is being sold in California at average prices approaching
$11.50 per barrel.2 Adding to that price, production and
transportation costs of $1.50 per barrel, would nean a
delivered price of $13 per barrel on the Gulf Coast. As
long as inports are available at $13 per barrel or less, no
advant age accrues to the use of NPR crude for storage.

The other circunstance influencing the use of NPR crude
exi sts when all of the potential production from NPRs cannot

be sold. In this situation, that portion of NPR production
in excess of what nust be delivered to the market can be
used as fill at costs of production and transportation,

assumng that the oil produced satisfies quality requirenments.
Based upon currently anticipated production capacity and
currently anticipated sales, approximtely 30,000 barrels per
day of NPR crude can be so provided in fiscal year 1977.

The second major consideration in filling the strategic
reserve--determining the rate at which the reserve will be
built up--will |argely be governed by technol ogi cal
requi rements associated with preparing salt donme storage
facilities. Although EPCA nandates that 10 percent of
reserve size should be provided by July 1977, it is unlikely
that this goal can be achieved. However, the possibility of
achieving the nore distant goal, 500 mllion barrels by
fiscal year 1982, appears to be good.

In this analysis, tw alternative schedules for filling
the reserve are posited. (e is derived fromtechnical data
on the construction of salt done facilities contained in a
draft report: "Petroleum Storage for National Security"
prepared by the National Petroleum Council (NPC in August
of 1975. The other is derived fromdata presented in the
Federal Energy Administration's (FEA) early storage reserve
plan. Both schedul es provide for 500 mllion barrels of
~crude oil storage by Septenber 1982. However, they differ
in the yearly rates of accunulation. The NPC derived

schedul e provides for 175 million barrels of fill in its
| argest year, fiscal year 1981; while the FEA derived
schedul e provides for 120 million barrels of fill in its

| argest year, fiscal year 1978.

2. The first sale of NPR crude occurred in July of 1976.
Approxi mately 90,000 barrels per day were sold at prices,
i ncludi ng bonus payments, of approximtely $11.50 per
barrel.
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Costs and Budget |npacts

The on-budget costs of a 500 mllion barrel strategic
petrol eumreserve depend primarily on the costs of crude
oil that is to be stored. Inported oil is the nost
expensive source in budget dollars and NPR oil is the
| east expensive. However, the use of NPR oil for storage
is conplicated by the fact that it can also be sold to
provi de revenues for storage

Salt domes represent the nost economical form of
storage facility and can be provided at relatively nopbdest
costs of approximately $1.40 per barrel.

For budgetary purposes, five cases are presented
Each case is defined by schedule and source of fuel. e
of the two schedules is used; either that derived from NPC
data, or that derived from FEA data. ne of three sources
of fuel is used (NPR domestic, imported). The resulting
cal cul ations indicate that outlays over the six-year period
provi ded for conpletion of 500 mllion barrels of crude oil
storage could range from 1.8 to 7.3 billion 1975 dollars,
depending on which case is inplenented. Receipts from NPR
sales during this sane six-year period are estimated to
total from 0.7 to 6.2 billion 1975 dollars, depending on
t he case used.

The outlays for a 500 mllion barrel program and
NPR receipts are outlined in Table S-1 by case in mllions
of 1975 dollars. Case V in which total outlays reach
$7.3 billion is likely to approximte the FEA plan.

The costs of a 150 mllion barrel program could range
from$1.3 billion to $2.8 billion. A one billion barrel
program could range from $8.9 billion to $14.6 billion.
Each of these alternate cases assune the schedul e
associated with case Il, and vary dependi ng upon the use
of inported or NPR crude.

When and How Should the Reserve be Enptied?

The reserve mandated by EPCA is designed to offset the
effects of an enmbargo. In that context the management of
the reserve will involve balancing a conplex relationship
among conservation prograns, diplomatic efforts and



TABLE S-1
QUTLAYS AND RECEIPTS FCR A 500 M LLI ON BARREL
PETROLEUM STCRAGE PROGRAM
(Mllions of 1975 Dol lars)

-

FY 77 FY 78 FY 79 FY 80 Fy 81 Fy 82 6-yr. Total
Qitlay Receipts* Qutlay Receipts Qutlay Receipts Qutlay Receipts Qitlay Receipts Qitlay Receipts Qutlay Receipts

Case |
NPC schedul e 285 230 150 430 150 770 252 290 1,340 250 20 2,427 1,740

NPR oi |

Case 11
‘FEA schedul e 185 460 6350000 243 140 313 0 7 111 30 1,814 720

NPR oi |

Case |1
NPC schedul e 593 810 561 1,150 355 1,150 715 1,150 1,441 1,040 866 880 4,531 6,180

Donestic oil

Case |V
NPC schedul e 860 810 917 1,150 533 1,150 1,115 1, 150 2,375 1,040 1, 400 880 7,200 6,180

I nported oil

Case V
FEA schedul e 530 810 1,785 1,150 1,254 1,150 1,371 1, 150 1,362 1,040 962 880 7,264 6,180

I nported oil

*Recei pts are predicated upon a production schedule inplicit in the President's
fiscal year 1977 budget. S nce the tine of the fiscal year 1977 budget subnission,
The (Ffice of Management and Budget has revised its estimates of fiscal year 1977
NPR sal es dowward to $475 mllion.

AIX
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estimates regarding the duration and intensity of the
enbargo. The strategy enployed in using the reserve

will influence its effectiveness, and hence the optinm
size of the reserve. There has been little analysis to
date of the use strategy. Danmage to the econony could
result fromprice manipulation as well as from an enbargo;
neither EPCA nor FEA's ESR plan take price manipul ation

into account as a condition which m ght warrant use of the
reserve.






CHAPTER |
| NTRODUCT! ON

The embargo of foreign oil shipments to this country in
1973 and 1974 increased national concern for devel oping
measures to mtigate the effects of potential future interrup-
tions. Instituting such neasures is part of the devel opment
of an overall national energy policy designed to ensure
stability of energy supply at prices consistent with sustained
econom ¢ growth and other econom c, social, and environmental
objectives.

In recent years, our econony has become increasingly
dependent upon inported petroleum The economc inplications
of inmport dependence were vividly illustrated by the 1973-1974
enbargo, in which we experienced cutbacks in production and
demand for a variety of products and services that depended
heavily on oil. The rise in petroleum prices beginning in 1973
had inportant consequences for relative costs throughout the
U S. econony.

Creation of reserves of petroleumis an obvious alternative
that could provide a measure of protection against the effects
of future enbargoes. The idea of maintaining usable reserves,
whet her called "storage" or "stockpiles,"l was proposed in the
energy policy initiatives of both the Congress and the President
during 1975. The version originating in the Congress was enacted
into law in Decenmber 1975, as part of the Energy Policy and
Conservation Act (EPCA).

VWhat Is a Strategic Petrol eum Reserve?

A strategic petroleumreserve consists of crude oil or
refined petroleum products that have been drawn from natural
reservoirs and placed in storage facilities, fromwhich they can
be renmoved at a rapid rate when needed. These facilities may be
above-ground steel tanks, underground cavities created in salt
domes, or mned caverns in suitable rock formations. These
installations nust be fitted with punping, pipeline, and tanker
| oading facilities to provide for filling and for extraction and
transport to refineries or distribution points where the fue
may be needed.

1. Hereafter, the term "storage" wll be used

(1)
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A strategic petroleum reserve of this type is not the
same as the "Naval Petroleum Reserves". The four existing
U S. Naval Petroleum Reserves (NPRs) are tracts of
federall y-owned |and known to contain crude oil deposits
They had been placed in reserve by act of Congress, intended
originally for mlitary use. A nunber of wells have already
been drilled on those tracts, to enable crude oil to be
punped when needed. The critical difference between such
natural crude oil deposits and crude oil held in storage
facilities is the rate of extraction. Gl in storage
facilities can be punped out much nore swiftly than oil in
natural formations. The maxi num efficient rate of production
from Naval Petroleum Reserve #1 (NPR 1) at Elk Hills
California, the only naval petroleumreserve that is
currently extensively devel oped, has been estimted at
267,000 barrels per day.2 Even if pipeline capacity were
adequate to ensure delivery of that amount, it would fall
far short of the quantities which could be required in the
event of a serious interruption of imports.3

Wiy Is a Strategic Petrol eum Reserve Needed?

Protecti on against inport vulnerability

The stated objective of storing a reserve of petrol eum
is to mtigate the effects of possible future supply
interruptions. Specifically, EPCA seeks to dimnish US
vul nerability to a severe but relatively brief interruption
of the flow of inported petroleum US inports of crude
oil and refined petroleum products averaged 6.0 m | lion
barrels per day in 1975. In March of 1976 net US. inports
of crude oil products averaged 7.1 million barrels per day.%

2. Source: National Petroleum Council, Petroleum Storage
for National Security. Estimates of the maxinumefficlent
rate of production vary depending upon the scheduling of
production. FEA is currently using 212,000 barrels per day..

3. For a discussion of the optimal size of a reserve, see
Chapter I1I.

4. Source: Ofice of Econom c Research, Centra
Intelligence Agency, "International G| Devel opnent,
Statistical Survey," July 1, 1976. Crude data for the US
does not reflect Guam Virgin Islands, and Puerto Rico.



A reserve inventory would enable the United States to offset
either a donestic or foreign interruption. The size of the
reserve wll obviously dictate how |ong and how big an
interruption could be avoided.

Qther uses of a strategic reserve

In addition to dimnishing effects of supply interruptions,

a petroleum reserve could have other uses, particularly in
connection with pricing policy. Reserves could even out
fluctuations of prices in comodity markets. They could be

enpl oyed to depress prices in an inflationary situation, or
conversely, (by wi thholding current production for the purpose
of building reserves) could be used to raise prices. (See

di scussion in Appendix A "OQher Uses of Strategic Reserves").

Energy Policy and Conservation Act

EPCA mandates creation of a strategic petroleum reserve
in tw stages: an early storage plan of a mnimm of 150
mllion barrels to be placed in reserve within three years
of enactnment (i.e., by Decenber 1978), and a second stage of
at least 345 mllion barrels--making a m ninmum total of 495
mllion barrels—+to be stored within seven years of enactnent
(i.e., by Decenber 1982).5 The maxi numtotal storage woul d
be one billion barrels. EPCA requires the Adm nistrator of
FEA to develop and submt to Congress inplenmentation plans
for the early storage programplan within 90 days of
enactment, and the full plan by Decenber 1976. The early
storage plan was in fact submtted April 22, 1976. EPCA
also allows for industry to participate in the storage program
under what it calls "industrial storage.” On top of that
provisions exist to ensure availability of fuel to the
various regions of the country, under EPCA "regional
storage."

I ssues and Options

A nunmber of questions remain to be decided by the
Congress in approving FEA's inplenmentation plans and in
providing funds for execution of those plans:

5. The derivation of the second-stage m nimum is presented
in Chapter 1II.



How big should the final reserve be? Options include:

-~ 500 mllion barrels (FEA target)
-- one mllion barrels (upper limt)

What source of crude should be used to fill it?
Options include:

— NPR #1, 2, & 3

-- Domestic Fields

-- Inports

-- Royalty oil from |leased federal |ands

How rapi dly should the reserve be filled? Constrained
by:

-- Funding, or production from NPRs
-— Construction of facilities

What kind of storage facilities should be used?
Options i ncl ude:

-- Steel tanks
-- Salt dones
— M ned caverns

How shoul d use of the resources be regulated? Options
include:

— Legislative control s® _
— Executive discretion wthout |egislative
restraint

What are the likely costs of various prograns?
Conmponent s of cost are:

~-— Facility costs
— Cost of fuels

6. Price conditions as a trigger for enploying the
reserve are not explicitly considered in EPCA



How shoul d they be financed? Options included:
-- Industrial participationviaregulation
— Federal receipts from NPR sales
-- Direct funding on-budget

What would be the likely budgetary inpact of the various
options?

These issues are addressed in succeeding chapters.






CHAPTER 1|
HOW BI G SHOULD THE RESERVE BE?

A strategic petroleumreserve is, in a sense, an
i nsurance policy against the potential effects of an
interruption in supplies of petroleum The decision on the
required size of the reserve, then, is like the decision on
the size of an insurance policy. One nust balance the cost
of insurance against the likelihood and severity of the
threat insured against. It is possible to buy too nuch
insurance, or too little.

The likelihood of an inport interruption of a given
size and duration has not been addressed very thoroughly in
t he anal yses supporting the creation of a strategic petrol eum
reserve. Mst such anal yses assunme an interruption of a
given level for the purpose of determ ning the size of the
reserve. They do not, however, address the likelihood of an
embargo.l \While some observations relevant to the |ikelihood
and magnitude of an interruption nmay be offered, no
definitive analysis of the appropriate size of a reserve has
been devel oped. Nor has there been any exam nation of the
potential frequency of interruptions. |If at |east one
enbargo is considered to be likely, the possibility of
addi ti onal subsequent enmbargoes should be considered. The
rel evance of questions relating to the pattern or frequency
of anticipated enbargoes is apparent if one recognizes that
stored petroleum once used, cannot be used again. GOl from
the strategic reserve that is used to mtigate the effects
of one interruption will not be available to cope with the
effects of a second interruption, shortly thereafter.

Previous Levels and Conposition of Inports

The 1973-1974 enmbargo was instituted by the Organization
of Arab Petrol eum Exporting Countries (OAPEC), not by the
| arger Organi zation of Petroleum Exporting Countries (OPEC).
However, non-Arab CPEC countries did participate in price
agreenents which brought about dramatic increases in world
oil prices. US inmports of crude oil from QAPEC in

1. For example: Exam ne the National Petrol eum Council
study, "Petroleum Storage for National Security," August
1975, or the FEA, "Early Storage Reserve Plan," April 1976.

(M



Septenber 1973, averaged 1.07 mllion barrels per day, or
less than 31 percent of US crude inports in that nonth,
which totalled 3.47 mllion barrels per day. During the
first quarter of 1974, US. QAPEC inports averaged .06
mllion barrels per day. Three non-Arab OPEC countries
(Gabon, Iran, and Nigeria) actually increased their exports
to the United States during the first quarter of 1974.

O her major exporters to the United States, with the
exception of Venezuela, registered only slight decreases
from Septenber 1973 |evels.

By January 1976, post-enmbargo OAPEC crude exports to
the US had risen to 2.038 mllion barrels per day or 44
percent of total US. crude inports. This substanti al
increase in dependency on QAPEC crude is attributable in
part to a dramatic decrease in US inports from Canada and
Venezuel a, from 41.5 percent of US ~crude inports in
Septenmber 1973 to only 12.1 percent of US inports in
January 1976. (See Table 1 on next page.)

Total US inports of crude oil in January 1976 have
increased by roughly one mllion barrels per day since
Sept enber 1973, or approxinmately equivalent to the increase
in OAPEC exports to the US

If OAPEC is viewed as the |east secure source of
inmported oil, it is clear that the United States has
becone increasingly dependent upon what it considers to be
its least secure source of inports.

The geographic and cul tural distances that separate
exporting countries and their interests fromour own
suggest the possible circunstances that could lead to
term nation of oil exports. The nost significant single
country source of non-Arab OPEC crude inports is Nigeria,
whose exports to the United States are second only to those
of Saudi Arabi a.

Significant US reliance on COPEC countries for crude
(84 percent of inmports in January 1976), will tend to
constrain US. foreign policy options vis-a-vis the mgjor
OPEC producers.
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TABLE 1
SH ECTED DEVELCPED CONTR ES UN TED STATES CRUDE AL | MPARTS, BY SOURCE

Thousand b/'d
Sep 1973
(Pre- 1974 1975 1976 Percent of Total
Qisis
Level) 1st Qr 2d Qr 3d Qtr 4th Qtr 1st Qtr 2d Qtr 3d Qtr 4th ¢Qtr Jan Sep 1973 Jan 1976
A geria 124 4 232 249 232 255 293 276 233 332 3.6 7.2
Egypt . L 17 12 6 L 6 12 31 L 0.7
I'raq 17 . - — =z 5 _ 0.5
Kuwait 44 _ 2 12 5 6 9 1 1 o 1.3 o
Li bya 153 7 4 L — 92 166 357 273 433 4.4 9z
Qutar 41 4 23 41 28 2 30 13 13 1.2 0.3
Saudi Arabi a 599 15 418 551 728 752 405 672 975 1,110 17.3 24.2
Unhited Arab Emrates 88 3 86 145 40 88 a1 194 92 119 4.5 2.6
Total QAPEC 1, 066 59 763 992 1,052 1,220 ,,98 1,541 1,599 2,038 30.7 44.4
Gabon L o 19 35 39 40 32 23 13 18 0.4
Ecuador 33 55 65 18 29 47 57 62 62 50 0.9 11
| ndonesi a 249 247 293 284 309 291 372 453 396 478 7.2 10.4
I'ran 205 394 574 492 390 287 277 232 319 386 59 8.4
N geria 409 458 708 829 787 828 620 764 766 773 11.8 16.8
Venezuel a 405 253 255 387 378 316 461 439 363 133 11.7 2.9
Total CPEC 2,367 1,466 2,660 3,025 2,978 3,030 2,787 3,508 3,506 3.845 68.2 83.7
Canada 998 837 837 737 754 611 498 644 647 423 29.8 9.2
Q her 106 65 188 164 138 196 303 329 331 295 3.0 6.4
Tot al 3,471 2,368 3,702 3,938 3,876 3,837 3,588 4,487 4,496 4,594 100.0 100.0

*SOURCE: O fice of Economc Research, Central Intelligence Agency, "International Ql
Developments, Statistical Survey," July 1, 1976.
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Criteria for Decision

Difficulties in determ ning the size of a reserve arise
because the reserve is to be created and paid for now, in
order to guard against interruptions which may or may not
occur at sone unknown dates in the future, and which will be
of unknown extent, duration, and frequency. The costs of
the reserve will depend on the anticipated |ikelihood, date,
extent, duration, and frequency of interruption. The
effectiveness of the reserve will depend on the way that the
reserves actually prevent interruption of supplies. Wile
it is not possible to performthe calculations precisely, it
is possible to discuss sone criteria by which to select
alternatives.

In principle, it should be possible to calculate the
anticipated costs to the econonmy of a future interruption
of inports by use of a common date and a specific size of a
reserve, and to conpare those costs with those of a reserve
(Figure 1).

Suppose that one knew with certainty that sonme 30
percent of inported petroleum would suddenly be enbargoed
on July 1, 1980, and that the enmbargo would last for 45
days. For some assuned total level of inmports, one could
then theoretically calculate the cost to the econony of the
interruption. |If we had a very |large reserve, only m nor
i nconveni ences mght result, with very small costs. As the
gap between demand and the avail able supply (plus reserve
drawdown) increases, the costs of a lost barrel of oi
increase. Furthernore, as the supply of oil is increasingly
insufficient to sustain essential economc activity, loss of
productivity and unenpl oynent may be experienced. The costs
of a possible inport interruption are relatively greater
with a smaller reserve (or greater inport dependence).

On the other hand, the larger the reserve, the nore it
costs, as less expensive storage facilities and petrol eum
supplies are used to their maxi mum and nore expensive ones
must be purchased. The optimal reserve size, in terns of

total cost, is that which mnimzes the sum of the cost of
the reserve and the cost of interruptions. That size is
reached when the cost of putting one nore barrel of oil in

the reserve equals the reduction in the cost of interruption
that results fromthe availability of one nmore barrel of oil
(see Figure 1).
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Difficulties arise because none of the parts of this
cal culation are certain; indeed, they will vary widely with
the date on which the interruption is expected to occur, and
on several external factors and policy choices, including
the follow ng:

« Future energy demand is uncertain, and depends,
among other things, on the health of the
econony, on world oil prices, on domestic
energy pricing policy, and on the extent of
energy conservation measures.

* Future domestic energy supply is also uncertain;
and depends on factors such as energy prices,
possi bl e government incentives to energy
producti on and development,2 and the fortunes
of technology and geology. Thus future inport
| evel s, which represent the difference between
demand and donestic supply, are also highly
uncertain.

* The distribution of US inports anong oi
exporting countries~-and hence the extent of
potential interruption--depends both on the
total level of US inports and on the policies
of the oil exporting countries toward
devel opment of their resources.

« The likelihood, duration, and frequency of
any interruption depend on several political
factors including, possibly, the size of the
reserve itself.

* Finally, the extent of the interruption to be
coped with depends on several donestic
considerations, such as consuner attitudes
t owar ds conservation, hoarding, and the
availability of alternative energency neasures.

2. See, for exanple, Financing Energy Devel opnent:
Congressi onal Budget Office, Background Paper No. 12,
July 26, 1976. Such incentives may be designed for the
same general energy policy objectives as underlie the
storage program
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Thus, the optimal reserve size is unlikely to be static,
but is likely to change with tine and to be a function, of
policy decisions in other areas and of external factors such
as the success of exploration or of the devel opnent of
t echnol ogi es, not yet proven, for exploiting hitherto
unt apped resources. A scenario of possible outcones is
depicted in Figure 2.

In principle, it should be possible to assign
probabilities and values to those outcones, and to determ ne
such an optimal |evel of reserves over time. Such nodels
are not yet available to assess overall interactions, nor
have the basic uncertainties been resolved. Thus all
anal yses to date have adopted sinpler approaches, selecting
(typically) a single year for analysis, and neglecting the
i rregul ar and uncertain character of costs of interruption.

Costs of an Enbargo

A number of studies have attenpted to estimate the
econom c costs which wll be associated with a future
interruption of inports. FEA estinmated the econom c i npact
of an interruption in 1985 under various assunptions
regarding inplenentation of its 1975 plan. A one-year
interruption at 3.0 mllion barrels per day would cause a
G\P loss ranging from $186.1 billion (1975 dollars) if none
of the measures were enacted to $32.9 billion if all
nmeasures (except proposals relating to the Cean Ar Act)
were enacted. A simlar study by the Center for Nava
Anal ysis (CNA), conducted in Novenber, 1974, concl uded that
a one-year enbargo simlar to that in 1973-1974 (i.e., a
partial rather than total interruption) would cost between
$49 and $117 billion (1973 dollars), equivalent to a 7.2
percent reduction in GNP.3 The CNA study al so esti mated
that the G\P loss froma (less likely) conplete interruption
of all inports for one year m ght be 41.8 percent of
projected GNP, or $795 billion.

3. Randall G Hol conbe, "The Econom c Inpact of an
Interruption on United States Petroleum Inports: 1975-
2000", Center for Naval Analysis, Novenber 1974.
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Figure 2.
OPTIMAL STOCKPILE AS FUNCTION OF

DEMAND AND SUPPLY (Example)
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Currently FEA is basing its "cost-benefit analysis" on
the loss-estimating relationships used in the CONA study.
However, the current FEA analysis cal culates G\ |osses on
the basis of an interruption of 2.0 mllion barrel per day
and 4.0 mllion barrel per day, instead of 3.0 mllion
barrels per day assunmed by CNA.  The duration of the
interruption in each case is 180 and 360 days, respectively.
FEA's study shows that the stockpile is effective in
mtigating G\P losses in the instances exam ned (See
Table 2) .

This particul ar FEA analysis posits storage costs on
the basis of an average present value cal cul ation, which
includes capital costs, operating costs and a 10 percent
"opportunity cost for capital"4 between 1976 and 1990. The
results of the calculation for a 2 mllion barrel per day
interruption for 360 days, shows the costs of 155, 430, and
530 million barrel reserves as 1.9, 3.8 and 4.2 billion 1975
doll ars, respectively. Using this cost data and the QG\P |oss
data, the FEA study estimated the optimal size of strategic
storage on the basis of maxim zing average present val ue net
savings at the smallest possible storage cost. The results,
for a certain interruption of a given size and duration
are:

I nterruption Optimum Size of Stockpile
4MMB - 360 days Geater than 530 mllion barrels
4MMB - 180 days 530 million barrels
2MMB - 360 days 500 mllion barrels
2MMB - 180 days 400 mllion barrels

@Quidelines in the Energy Policy and Conservation Act

Lacki ng conprehensi ve anal yses but persuaded of the
urgency of beginning a storage programof sone size, the
architects of the Energy Policy and Conservation Act
established a m ninum "early storage" programdesigned to
initiate the process of creating a reserve, and ordered
FEA to study and recommend a followon program

4, Opportunity costs are calculated to account for the need
to forgo capital investnent in other activities in order to
finance storage.



TABLE 2

. Average G\ Losses Due to an Enbargo
(Average present val ue, 1976-1990 in billions of 1975 dollars)

2.0 mllion barrel per day interruption

180 day i nterruption 360 day interruption

St ockpil e Size 155MMBl 430MVB  530MMB  15S5MMB  430MMB  530MMB
G\P Loss wo Stockpile 11.1 11.1 11.1 22. 3 22. 3 22.3
G\P Loss w/Stockpile 6.6 4.0 4.0 16.8  11.3 _10.3

4.0 mllion barrel per day interruption

180 day i nterruption 360 day interruption

St ockpil e Size 155MMB 430MMB 530MMB 155MMB  430MMB 530MMVB

G\P Loss wo Stockpile 51.0 51.0 51.0 102. 1 102. 1 102. 1

G\P Loss w Stockpile 26.5 16.7 15.5 68. 3 50.1 47.3

1. MIllion Barrels

SOURCE: FEA, Strategic PetroleumReserve Ofice, Cost Benefit Analysis,

May 1976.

91
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EPCA provides (in Section 151) for a maxi mum of up to
one billion barrels, but not less than 150 million barrels
by Decenber 1978. The m nimum |l evel of 150 mllion barrels
is likely to be below an optimal |ong-term|evel

The inplenmentation provisions (Section 154) further
specify that the reserve should ultimately contain a
quantity of stored crude oil equal to the total volume of
crude oil inported into the United States> during three
consecutive nmonths of the 24-nonth period preceding
Decenber 1975, when the average nmonthly inport levels were

t he highest. The highest consecutive three-nonth average
occurred August, September, and COctober of 1975, when
daily crude oil inmports averaged, respectively, 56 mllion

barrels per day, 5.2 mllion barrels per day and 5.4
mllion barrels per day.® Averaging these numbers gives
a mandated m ninmum storage quantity of 4953 mllion
barrels (hereafter we will consider this amunt to be 500
mllion barrels).

The Anticipated Level of Future |nports

As was noted earlier, nost of the discussion to date
has focused on projecting the level of inports in the
years to come rather than the |ikelihood of interruptions.
It should be understood that future inport |evels depend
upon all of the policies and physical factors that effect
production and consunption decisions. To the extent that
those policies are in flux, and that there are significant
techni cal uncertainties, it is not possible to project
inports with precision. Strategic storage presumes inport
dependency. Both FEA's 1975 energy proposal and EPCA aim
at some reduction in inport dependency. Anong recently
enacted initiatives potentially affecting inport dependency
are EPCA (incentives for mning and use of coal and to
devel op advanced autonotive technol ogy, conservation
programs, and standby rationing authority), P.L. 94-258
(aut hori zing production from NPRs), and ERDA authorizations
(affecting research on both conservati on and new energy
supplies).

5. FEA counts inports to Puerto Rico, Virgin Islands and
Guam in the United States totals for this purpose

6. Federal Energy Administration, Early Storage Reserve
Plan, April 22, 1976.

Td-1T0 ) = TE - 5
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Estimtes of future US dependency on inports of crude
oil vary, depending upon the projected energy policy
scenarios and on other considerations. FEA has estinated
inmports of crude oil and petroleum products w Il range
between 7.0 and 14.3 mllion barrels per day in 19857 The
National Petroleum Council (NPC has estimated 1985 inports
ranging froma low 5.4 mllion barrels per day to a high of
12.5 million barrels per day.8

Size of an lnport Interruption

Nei t her FEA nor NPC assunme conplete interruption of
inmports as a basis for calculating the required storage.
NPC estimates a reduction on the order of 3.0 mllion barrel
per day. The FEA analysis assumes that a noderate interrup-
tion would approximate 2.0 mllion barrels per day, while an
interruption of 4.0 mllion barrels per day would be very
large.9 The NPC calculations presuned a 2.5 million barrels
per day interruption for five nmonths, simlar to estimtes of
the OAPEC enbar go.

Al ternatives for Coping with an Embargo

Once an interruption occurs, neasures other than
startegic reserves could be used to counteract its effects.

EPCA calls for the creation of emergency conservation
and rationing contingency plans. The conservation plan would
i npose reasonable restrictions on public or private use of

7. Federal Energy Adm nistration, Draft Environmental |npact
Statenent, DES 76-2, June 1976. For a nore detailed

di scussion of inmport projections and energy policy scenarios,
see FEA's, Draft Environnental Inpact Statement, DES 75-2,
March 1975.

8. Nat i onal Petrol eum Council, "Petroleum Storage for
National Security," August 1975. The National Petroleum
Council is an Industry Advisory Council to the Secretary of

the Interior.

9. FEA, Ofice of Strategic Petroleum Storage, Cost Benefit
Anal ysis, May 1976.



19

energy. \Wile some of these restrictions mght border on a
formof rationing or allocation, several mght not directly
affect the freedom of consumers to purchase energy in

what ever anounts they desire, at the prevailing price.
Simlar neasures were attenpted during the last enbargo,
e.g., lowering speed limts, changing business hours and
reduci ng heating and cooling in public buildings. These
measures could be used during an interruption of inports which
m ght be expected to last for a limted period of tine.

In a 1975 plan, FEA requested authority from Congress to

i mpose rationing and other conservation neasures as part of
a standby authority. |If this authority were invoked, FEA
estimated that potential savings would be 1.7 mllion
barrels a day in 1985.10 Accordingly the FEA NPC 1985
import estimates of 85 to 12.7 mlIlion barrels per day
could be reduced to a range of 6.8 to 11.0 mllion barrels
per day. Alternatively, if the interruption were on the
order of 2.0 to 40 mllion barrels per day, energency
nmeasures could reduce consunption so that a shortfall of
only 0.3 to 2.3 mllion barrels per day would be required
from the reserve

Duration of Protection From Reserves

The duration of protection provided by the various
sized reserves is depicted in Figure 3 for several |evels
of interruption. |If inport levels are about 10 m|lion
barrel s per day by 1985, the 500 mllion barrels storage
currently required by EPCA woul d provi de protection froma
total interruption for 50 days. The maxi mumone billion
barrel storage would provide protection against a tota
interruption for 100 days. These cal cul ati ons do not take
into account emergency conservation measures or the
possibility that not all inmports would be cut off.

Al though the length of the period of conplete
protection depicted in Figure 3 may be a rather sinplistic
way to look at the matter, it does help to set degrees of
I nsurance associated with various sized stockpiles.
Realistically, the United States is probably not going to
be subjected to a total enbargo of inports (Figure 4

10. FEA, DES 75-2, pg. 4-21.
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Figure 3.

DURATION OF PROTECTION AS A
FUNCTION OF EXTENT OF
INTERRUPTION AND SIZE OF RESERVE
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illustrates inpact of various levels of enbargo
effectiveness) nor would the United States necessarily
draw down its reserves at a uniformdaily rate during

the course of an embargo. |If an enbargo reduced inports
by 220 to 4.0 mllion barrels per day, which FEA assumes,
the 500 mllion barrel stockpile would give us tota
coverage for 250 and 125 days, respectively.

Concl usi ons

« The size of a required stockpile depends on both
the level of inports and the |ikelihood of an
interruption, and is likely to change over tine.
Most studies assune an interruption of 2.0 to
4.0 mllion barrels per day.

« The period of protection froma total emnbargo
afforded by a reserve drops dramatically if
inports reach levels projected for 1985. For
exanple, if inmports reach 10 mllion barrels
per day, the m ninmumreserve of 500 mllion
barrel s mandated by EPCA woul d give protection
froma total interruption for only 50 days. A
2.0 to 40 mllion barrel per day interruption
woul d be avoided for 250 and 125 days,
respectively.

* On the basis of anticipated GNP |o0sses and
average storage costs, it is clear that |onger
and nore severe interruptions warrant the
creation and mai ntenance of |arger reserves.
FEA has calculated the optimal size of a
reserve to be at least 400 mllion barrels
for the range of alternatives it considered.
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Figure 4.

EXTENT OF INTERRUPTION AS
FUNCTION OF IMPORT LEVEL AND
EFFECTIVENESS OF EMBARGO
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CHAPTER |11
HOW SHOULD THE RESERVE BE FI LLED?

The way in which the reserve should be filled depends
on the answers to the following two questions: from what
source should the fuel for storage be obtained and how
rapi dly should the reserve be created?

Source of Fill

There are four alternative sources of fill for a
gover nnment storage program

1. Purchase of foreign crude at prevailing
i mport prices.

2. Purchase of donestically-produced fue
fromprivate producers.

3. Wse of federal royalty oil received as
a condition of lease of offshore drilling
r ights.

4. Wse of petroleum produced from federally
owned Naval Petrol eum Reserves.

The choice of source of fill depends on tw factors:
i mpact on the budget and inpact on the cost of oil to other
consunmers. Gl is currently sold at three different average
prices: "01d"l oil produced donestically sells at $5.15
per barrel, "new' oil produced donestically at $11.60 per
barrel, and inported oil at $13.00 per barrel. If the
government purchased inported oil, it would pay the
prevailing world price.

The purchase of donmestically produced fuel from
exi sting sources would directly deplete the current
avai l abl e supply of crude; the presently stored anounts
woul d have to be replaced by inported crude. The effects
on the national econony of this option would be equivalent
to those resulting fromthe purchase of inports. However,
out - of - pocket budget expenditures would be lower:
dependi ng on whether it purchased old or new oil, the
governnent could pay between $5.15 and $11.60 per barrel.

1. dd oil conmes fromwells in operation during 1972.
New oil comes fromwells that were struck after that or
from increased production from older wells.

(3



24

The use of federal royalty crude is Iimted by the
amount avail able, which is now about 80 mIlion barrels per
year. Because of the nethod of determ ning royalties, prices
for this crude would depend upon the price regulations in
effect during the year prior to the year in which the crude
is obtained. Thus, the price of crude purchased for storage
in 1976 woul d depend upon donestic price regulations in
effect during 1975, when crude could have been sold at between
$5.25 and $12 per barrel. The economic effect of using
federal royalty crude—which is currently sold in the nmarket-
place--would be simlar to that resulting from use of inports
or domestically produced oil, in that its use would have to be
of fset by increased inports.

For reasons of equity, FEA planners have ruled out both
the use of domestic production under regulated "old oil
prices", and the use of royalty oil. The rational e suggested
is that extensive government use of cheaper oil sources,
avail able as a result of existing price regulations, would
force the private sector to greater use of higher priced oil
and thereby defeat the object of price regulations.

There are presently three NPRs in production, NPR #1 at
Elk Hills, California, NPR #2at Buena Vista, California, and
NPR #3 at Teapot Dome, Womng. Ol produced from NPRs can be
obtained at the increnmental cost of production--currently
some $.30 to $.50 a barrel--and either exchanged for oil
near the storage facilities or transported to those facilities
for an additional $1.15 to $1.35 a barrel. Since such oil
could otherwi se be sold at the prevailing domestic market
price, the use of NPR production for storage would di m nish
possi bl e revenues. NPR production m ght be sold for as
much as $13.00 per barrel in the world market.

In choosing anong different sources of crude, the
government m ght mnimze the budgetary inmpact of oil
storage. However, inports would increase by the anount
of oil purchased for storage no matter what the source of
fill.2 Moreover, if the governnent purchased low priced

2. As noted earlier, the choice of the |east-cost oil for
storage would mean that other users would have to pay the
hi gher prices of inported oil; to the extent that they
resist such prices, inports (and total consunption) m ght
be slightly less than the anount stored; given the demand
elasticities for oil in the short run, this effect is
likely to be small
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oil (or utilized low priced royalty or NPR oil), other oil
consuners would have to turn to higher priced oil
Consequently, any savings achieved by the government would
result in increased costs to other oil onsumners.

The probl em of deciding whether to use NPR oil directly
for storage is affected by the fact that present |aw allows
for the sale of NPR oil at the highest possible prices
determ ned at auction. The first sale, held in early July
of this year, resulted in the sale of 89,800 barrels per day
for fiscal year 1977 at an average price of $11.50 per
barrel . The O fice of Naval Petroleum Reserve offered
132,000 per day barrels for sale, based on the production
capacity expected by Septenber of 1976. The federal govern-
ment was not a bidder in those sales. Whether or not the
federal government should have been a bi dder depends on a
number of factors.

The government should be willing to bid for NPR oil as
long as its delivered price is lower than what could be
obtained from inports. The average NPR sale price of $11.50
per barrel plus $1.50 production and transportation costs
results in an NPR delivered price of $13.00 per barrel on
the Gulf Coast. If inports are at a delivered price of
$13.00 on the @ulf Coast, as we now assune, the governnent
shoul d be indifferent with regards to the use of NPR oil or
i mports. However, it should be noted in the present
situation, that although NPR oil was sold at an average
price of $11.50 including bonuses in July, some of it went
for as little as $10.90. Furthermore, 89,800 barrels per
day does not represent maxi mum production fromthe NPRs in
fiscal year 1977, Estimtes are that production capacity
wll reach 120,000 barrels per day by November. Plans to
offer a second auction for the remaining 30,000 barrels
per day are not counted to be successful because the bul k
of that oil is "shallow zone 0il"3 which is surplus in
California.4

3. Shall ow zone oil at NPR 1 has an average sulfur weight
of .83 percent which is nearly twice as high as the Stevens
Zone crude (0.48 percent), which constitutes the bul k of
the 89,800 barrels sale.

4. Sour ce: O fice of Naval Petrol eum Reserves.
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If the 30,000 barrels per day of excess capacity were
diverted to the storage programduring fiscal year 1977, it

woul d total 11.9 mllion barrels, or nearly one-third of

what FEA is likely to store during fiscal year 1977. Si nce
that shallow zone oil is not likely to be sold in this year,
the government m ght consider appropriating it for storage
at lifting costs. If it were so appropriated, it would
offset the purchase of a |ike amunt of inported oil. The

savi ngs per barrel would be $13.00 less $1.50 or $11.50 per
barrel, for a total of $126 million. Unlike bidding NPR

oil away from donestic consuners, use of surplus NPR oil
could result in savings which are real as well as budgetary,
since no domestic consunmer would be forced to buy inported
oil instead, at least in the short run

FEA pl anners have raised some questions concerning the
specific gravity and sulfur content of oil that is to be
stored. They would like to store an oil type that can be
used by the majority of refiners to produce the current
m x of products. They have not as yet firmy decided on
the characteristics which will be needed. However, the
early storage reserve plan calls for a wi de range of oil
types. It is conceivable that the range m ght enconpass
some quantities of NPR oil

Rate of Fil

What is the Desired Rate of Fill?

Choosing a rate of fill involves many consi derations
that affect the choice of the optimal size of a stockpile.
How qui ckly the stockpile should be filled clearly depends
on the urgency with which enbargo protection is needed
If no enbargo is anticipated for sone years, formation of
the stockpile could be delayed thereby spreading the costs
over several years. Such delay would also decrease inputed
interest charges on the value of the stockpile. Changi ng
the rate of fill could also change the total budget costs
of the stockpile as well. If royalty oil or oil from NPR
#1 were less costly than other oil, costs would be reduced
by keeping the rate of fill at or below the rate at which
supplies could be delivered from those sources. On the
ot her hand, rapid filling of the stockpile could be
preferred if oil prices were expected to increase, at a
rate greater than the rate of interest.
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What are Restrictions on the Rate of Fill?

The rate of fill is restricted by how rapidly storage
facilities and oil can be made available, and by the rate
of funding.

It may be possible to use existing salt dorresR for the
first increment of storage, so that the only delay would
result from conversion to the present purpose. On the other
hand, a decision to enploy steel tanks for storage would be
restricted by steel supply and construction, therefore the
bui | dup would be rmuch sl ower. The National Petroleum
Council (NPQ has put together two possible schedul es of
salt done devel opnent, which are shown in Figure 5  If
crude fromNPRs is used as a source of fill or as a source
of funding, the rate of fill would be further limted by
the maxi mum efficient rate of production from Elk Hlls
(Figure 6).

The NPC schedules for constructing salt donme storage
facilities presunme that salt dones nust be |eached and
outfitted fromscratch. The NPC presented a "nor nmal
devel opnent" schedul e which achieves 500 mllion barrels
of salt dome capacity within 66 nonths. The NPC al so
presented an "accel erated devel opnent” schedul e which
achieved 500 mllion barrels within 50 to 54 nonths.

The Federal Energy Adm nistration (FEA) has put
together a slightly different schedule for conpleting salt
done facilities in its early storage reserve (ESR plan.®
In this plan, FEA assuned that salt donmes could be obtained
whi ch had already been constructed for other purposes.
However, the effect of using existing salt domes on the NPC
schedul e cannot be determ ned with precision fromthe ESR
plan. |In determ ning an appropriate construction schedul e

5. See Chapter V for a detailed description of Salt Dones.

6. Federal Energy Adm nistration, "Early Storage Reserve
Plan," April 22, 1976.
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Figure 5.

DERIVED RATES OF SALT DOME
DEVELOPMENT, NPC TECHNICAL DATA
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the "Nornal Devel opment Schedul e. " .
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Figure 6.

CONSTRAINTS DUE TO INCREASES IN
DOMESTIC OIL AVAILABILITY FROM
NAVAL PETROLEUM RESERVES
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it would appear from the ESR plan that FEA would begin
outfitting 261 mllion barrels of salt dome capacity during
fiscal year 1977. It would complete 50 million barrels in
fiscal year 1977, 150 mlIlion by fiscal year 1978, 233
mllion by fiscal year 1979, 325 mllion by fiscal vyear
1980, 426 mllion by fiscal year 1981, and 500 mllion by
fiscal year 1982.

However, because an Environnmental Inpact Statenent
must be prepared for each site, the tinme tables set forth in
the .ESR pl an probably should be modified for this delay. A
sonewhat arbitrary nodification of the FEA schedule inplied
in its ESR plan can be found in Appendix C

If NPRoil is to be used for storage or if receipts
fromthe sale of NPR products are to be used for financing
storage, the rate at which this oil is produced will be a
restriction on the pace at which the storage capacity is
filled. The "low rate" of NPR production show in Figure 6
is detailed in Appendix Table B-I. It sets forth a fisca
year 1977 production of 41 mllion barrels, reaching a
maxi mum of 77 mllion barrels in fiscal year 1980. A
"medi um production rate" is shown based on the schedul e
inplicit in the President's fiscal year 1977 budget request.
In this case production in fiscal year 1977 is 70 millon
barrels and reaches a maximum of 100 million barrels in
fiscal year 1978 (also detailed in Appendix Table B-I).

Alternative Fill Rates

The restriction just discussed have been used to
devel op alternatives which can be used for budget analysis
pur poses. Two different schedules for facilities and
fill are used to generate these budget alternatives; one
is based on NPC data, the other is based on FEA data
(see Table 3).

Effects of Building the Stockpile on Inport Vulnerability

Regardl ess of the source of fill (inported, donmestic,
royalty, or NPR), inports will increase while the oil is
being stored. Any domestic oil, royalty oil, or NPR crude



TABLE 3

Al ternative Rates of Fill
500 MIlion Barrel Program

NPC Data® FEA Data
Facilities Fill Facilities Fill
(mllion barrels (mllion

capacity) barrel s)
Apr i1 '76-Sept. ° 77 150 50 100 30
Oct. '77-Sept. '78 36 67 161 120
Cct. '78-Sept. '79 71 33 79 88
Oct. '79-Sept. '80 100 75 125 92
Oct. '80-Sept. '81 72 175 35 101
Oct. '8l1-Sept. '82 71 100 L 74
a. Based on NPC estimates for "normal development."
b. Based on nodification of the schedule presented in FEA Early

St orage Reserve Plan.

1€
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oil used to fill the stockpile would otherwi se be available
for consunption. Consequently, satisfying donestic
consunption and filling the stockpile would require inports

| arger than would be required to satisfy donestic demand
alone.

Fill rates for a 500 mllion barrel and a 1 billion
barrel program shown in Figure 7 were fornulated to neet the
schedul e conditions mandated by EPCA. The 1 billion
barrel programdrops below the 500 -million barrel program
in fiscal year 1978 because EPCA mandates that 10 percent of
what ever target is chosen be stored by July 1977, and that
150 mllion barrels nust be stored by Decenber 1978
Nei t her of these schedules significantly affects inport
vul nerabilities. If the country is inmporting 6 to 10
mllion barrels a day, an additional daily increase of .5to
.7 mllion barrels created by a 1 billion barrel storage
plan is rather small. The increase created by a 500 mllion
barrel plan--about .3 mllion barrels per day--is even smaller.
Increases in inmports of this magnitude would not significantly
increase vulnerability to an enbargo. An interruption which
occurred during the fill period would presumably result in
reserves already on hand being used and not replaced.

Concl usi ons

* The selection of a source of fill should be
governed by the net cost of each alternative
source;

* Regardl ess of source of fill, inports can be
expected to increase during the fill period;

however, no significant increase in inport
vul nerability is anticipated from schedul es
of fill considered;

7. This observation is partially influenced by the
inplications of continuing price controls and their effect
on donestic demand. Only 90,000 of a possible 120,000 to
126,000 barrels per day of NPR oil were actually sold in
July. For some reason, even at auction, the market was
not cleared. Presumably the use of the 30,000 to 36,000
surplus for storage purposes would not necessarily mean an
increase in inports.
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Figure 7.

IMPLIED EPCA FILL RATES, 500
MILLION AND 1,000 MILLION
BARRELS*
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The achi evable rate of fill depends on the
rel ati onship between construction schedul es
for facilities, availability of oil, and

funding |evel;

The desired rate of fill depends on the urgency
of need for enbargo protection and on the
relative cost of different rates.



CHAPTER |V
GOSTS AND BUDGET | MPACTS

Cost s

The two major costs associated with a storage program
are: (1) the capital costs associated with the construction
of storage facilities, including storage cavities, punping,
pipeline and termnal facilities, and (2) the cost of crude
oil or products to be stored. Operating and mai ntenance
costs, once storage is in place, are small relative to costs
of constructing and filling the facilities, and are not
addressed in detail.

Once unit costs--average cost per barrel--based on
facilities and sources of fill have been determ ned, the
overall cost of the program can be estimted based on the
size and filling schedule.

In this chapter, "cost" nmeans the direct federal outlays
associated with establishing the program as opposed to
econom c costs.

It is inportant to note, however, that such a definition
probably overstates the true costs of storage in a |arger
econom c sense. At least sonme of the cost of acquiring the
crude oil would be recovered once it is sold-whether in an
emergency or for sone other reason. Thus, the real costs of
crude would be the carrying charges on the inventory of crude
pl us sone allowance for physical deterioration while in
storage (which m ght be m nized by buying new crude and
selling equal amounts of older stock), |less any appreciation
in the price of the crude. In this context, if storage in
fact leads to an increase in inports, the economc cost is
that associated with the highest-price inport, regardless of
the imedi ate source of the oil stored. Such a definition
of cost would be appropriate for use in econom c conparisons
with other policy alternatives.

Unit budget costs are depicted in Table 4. They are
average cost per barrel, calculated for various types of
facilities and sources of crude. For facilities, the costs
range froman estimted |ow of $0.85 per barrel of capacity
for salt dome cavities to a high of $12.50 per barrel for
above- ground steel tanks. For fuel, the costs range from
$0.30 per barrel for oil produced from NPRs to a high of
$14.00 per barrel for inports.

(35
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TABLE 4
ESTIMATES O UNIT COSTS FOR STORAGE

FACI LITIES AND FI LL
(dol I ars per barrel)

Conponent Cost Per Barrel __

* Storage Facilities

- Salt Dones or M ned Caverns $.85 - 1.80

-  Steel Tanks $9.00 - 12.50*
e Crude QO

- NPR-1 $ 30 - . 50

- Donestic Crude $5. 05 - 12.00

- Federal Royalty Crude $6. 70 (average)

- Inported Crude $12. 00 - 14.00
« Total Cost $2. 35 - 26.50

SOURCES: NPC "Petroleum Storage for National Security";
FEA "Early Storage Reserve Plan", and O fice
of Naval Petrol eum Reserves.

*A Case has been reported in which $3-$4/bbl cost for steel
t anks were obtained. However, in absence of a detailed
engi neering study of that case and others, there does not
appear to be sufficient rationale for altering the figures
used here. '
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Using the cost factors identified in the previous table,
a range of total cost estimates is presented in Table 5.

Preci sely what costs are incurred in a given fiscal year
wi || depend on the schedule for building and filling the
storage (outlined in Chapter III), and on the source of fill.
Fi ve possible cases are presented below and detailed in
Appendix C. Al five cases lead to total capacity of 500
mllion barrels in salt domes (Figure 8); the differences
are in source and schedule of fill.

Source of Fill Schedul e of Fill

Case | NPR plus inmports Derived from NPC datat
Case |1 NPR plus inports Derived from FEA data
Case |11 Domestic production Derived from NPC data
Case 1V Imports Derived from NPC data
Case V Imports Derived from FEA data

It is clear fromTable 5 and Figure 9 that both the
source and rate of fill are inportant determ nants of
outlays. Total outlays for the five cases considered,
including the costs of facilities and fill for 500 o
mllion barrels in salt domes, could range from $1.8 billion
to $7.3 billion in undiscounted, constant 1975 doll ars.

Al t hough FEA has not yet submitted its conplete
storage plan, an estimate of the possible outlays
required by such a plan is suggested based on the early
storage reserve Plan (ESR and cost benefit anal yses,
al ready prepared. Using the buil dup schedule presented
in Appendi x C, and the average price shown in Table 5 for
facilities and inmported oil, Case V nay approxi mate the
FEA plan; it would cost $.7 billion for facilities and
$6.6 billion for fuel, or $7.3 billion.

1. Nat i onal Petrol eum Council, "Petroleum Storage for
National Security," P. 77
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TABLE 5

FLON CF EXPENDITURES, 500 M LLI ON BARREL PROGRAMVS
(Mllions of dollars)

that year at $1.50 per barrel. The remaining 11 million barrels is frominports at
$13.00 per barrel.

FEA's budget request for FY '77 indicates that $313 mllion will be spent for 261 mllion
barrels of capacity. It is unlikely that FEA will meet this schedule, and it has been
reduced here for analytical purposes.

Operating expenses can be expected to approximate 50 mllion dollars per year in each of

the five scenarios beginning in the fourth year of the program

Case |11 Case 1V Case V
%ée | EaEZe I NPC NPC FEA
SOEDULE DOVESTI C | MPORTS TMPGRTS
SOURCE OF FILL: NPR + NPR + A ( '
Facilities FiIl Total Fac. Fill JTotal Far. Fill Total Fac. R || Total Fac. FH 1l Total
April '76-Sept. '77 210 75b 285 140* 45P 185 210 383 593 210 650 860  140* 390 530
Qct . '77-Sept. '78 50 100 150 225 410f 635 50 511 561 50 867 917 225 1,560 1,785
oot "7g8-Sept. 19 100 50P ;150 111 132° 243 100 255 355 100 433 533 111 1,143 1,254
oot '79-Sept. '80** 140 1120 252 175 138° 313 140 575 715 140 975 1,115 175 1,196 1,371
Cot . '80-Sept. 'si*”* 100 1, 240° 1, 340 49 2789 327 100 1,341 1,441 100 2,275 2,375 49 1,313 1,362
Cet . '81-Sept. '82°" 100 150 250 - P 1m 100 766 866 100 1,300 1,400 - 962 962
Tot al 7008 1,727 2,427 7002 1,114 1,814 7002 3,831° 4,531 7002 6, 500 7,2002 700? 6,564 7,264
~a. Average facility cost--$1. 40/barrel.
b. Average fuel cost--$1.50/barrel. ($.30to $. 50 production costs, plus $1.15 transportation
to Texas) .
c. Average fuel cost--$7 .66/barrel.
d. Average fuel ccost--$13.00/barrel.
e. 90 million barrels of the required 175 mllions are fromNPRs, the maxi mum production that
year, at $1.50 per barel. The renmmining 85 million barrels is inported crude at $13.00
per barrel.
f. 100 mllion of the mnimum 120 mllion barrels is provided by the maxi mum NPR production
that year at $1.50 per barrel. The renmmining 20 million barrels is frominports at
$13.00 per barrel.
g. 90 million of the required 101 mllion barrels is provided by the maxi mum NPR production
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Figure 9.

OUTLAYS OF VARIOUS PETROLEUM

STORAGE OPTIONS
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FEA's Cost-Benefit Analysis provides an estimte of
annual operating costs of approximtely $50 million, over a
15-year period. This level of operating costs is assumed to
be reached in the fourth year of the program However, they
are not included in the totals shown in Table 5. A final
decision on the ultinmate size of the reserve has not
been made at this tinme; however, it is apparent that FEA

intends to submt plans based upon a 500 mIlion barrel
program Accordi ngly, the possible budget inpacts of a
500 mllion barrel programhave been discussed in detail.

The possible costs of a smaller or |arger program are
illustrated in Table 6 to facilitate conparisons. Table

6 briefly outlines the costs of a 150 mIlion barrel program
the mnimumpermtted by EPCA, and a 1 billion barrel
program the maxi mnumpermtted by EPCA. The Table shows
costs based on the derived FEA schedule for inmports and

NPR fuels, Cases Il and V.

Budget | nplications

Qutl ays and Budget Authority

The expenditure estimates developed for Table 5 are
consi dered to be outlays, w thout need of further
modification.

The relationship between budget authority and outlays
may be difficult to predict in this program There is
little relevant programmti c experience; thus planning
estimates are the only guide. FEA's budget request argues
for significant budget authority and "no-year"” noney, to
give it the flexibility which would allow it to provide
for the nore expensive outcomes (even though it intends to
strive for lowcost options), and to allow FEA to proceed
with its plan wi thout undue concern for the pace of
funding. Table 7 shows budget authority which would be
required for the outlays shown in Table 5, assuming a
specified relationship.?2

2 Bﬁh = Cutlayn - .25%_1' where n=(l to 4) years
.8
BA5 = Outlay5 - = (BA—Outlays%

i{jﬂ

BA, = Qutl ayy - (BA-Outlay)



TABLE 6

QUTLAYS FCR VARI QUS PETROLEUM STCRACE PROCGRAMG 1977- 1986
(MI1lion 1975 Dol | ars)

Program
Si ze
(barrels) Sour ce 77 78 79 80 81 82 83 84 85 86 Tot al
150 m I lion (Imports) 530 1,795 56 56 56 54 54 54 54 54 2,753

(NPR 185 635 56 56 56 54 54 54 54 54 1, 258
1 billion (I nports) 1,432 832 1,496 2,230 3,530 3,530 1,300 54 54 54 14,562

(NPR 722 257 346 1,155 2,735 2,911 605 54 54 54 8, 893

(44
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TABLE 7
BUDGET AUTHORITY IN '75 DOLLARS (MILLIONS)*

FY 77 FY 78 FY 79 FY 80 FY 81 FY 82

Case | 356 99 162 275 1,285 250
Case |1 231 736 120 361 255 111
Case |11 741 516 315 815 1,278 866
Case 1V 1,075 877 447 1,282 2,119 1,400
Case V 663* 2,065 1,051 1,451 1,072 962

*FEA has requested $313 million in BA, $5 mllion outlays
for FY 76; $558 million in BA, $790 million in outlays
for FY 77. Total FEA request for early storage in FY 76
and FY 77 is $871 mllion in BA and $795 mllion in

outl ays, approxinmating Case IV. The Congress approved in
the First Concurrent Resolution, $313.0 million in BA for
FY '76 and $447.0 million in BA for FY '77. Current
Policy estimates of outlays are $5.0 nmillion for FY '76
and $347.0 mllion for FY '77.




O fsetting Receipts

To a large extent, the question of financing hinges on
whet her the storage is owned and controlled by industry or by
governnent. EPCA has mandated a governnent-controlled early
storage program but allows FEA to establish an industri al
petroleumreserve as part of the strategic petroleumreserve.
FEA cal cul ates that the law would permt a maxi mnum of about
183 mllion barrels to be stored by industry under this
provision,3 which would inply partial ownership by industry
and sone industry financing. However, the regul ations
required to inplenment such a provision have not as yet been
determ ned. The option does not appear in the FEA plan for
early storage. Hence, this discussion assunes that the
programw | | be wholly financed by the federal government.~

The Naval Petrol eum Reserves Production Act of 1976
(P.L. 94-258) authorizes the use of receipts from sales of
petroleum from NPRs to offset storage outlays as well as
for production costs and devel opnent of NPR 4. This
provision would mnimze new net outlays for storage.
However, It should be recognized that, wthout a storage
program NPR recei pts would increase general revenues for
what ever pur pose.

Offsetting receipts from NPR sales of crude from
fiscal year 1977 to 1981 have been estimated in the
President's fiscal year 1977 budget request and are shown
in Table 8, along with an estinmate based on a |lower rate
of production. The estimate in the President's budget is
extended one year wusing assunptions inplicit in the first
five years. In Table 9 offsetting receipts are shown for
each of the five cases.

3. 3 percent of inports in 1975.

4, If the objective of an Industrial Petroleum Reserve
is to cause users of petroleum to share the burden of
financing storage, a simlar result could be achieved
by an excise tax on petrol eum



TABLE 8

ESTI MATES O OFFSETTI NG RECEI PTS
FROM NAVAL PETROLEUM RESERVES (Bl LLI ON\S)

6- year
FYy 77 Fy 78 FY 79 FY 80 Fy 81 FYy 82 Total

President's Budget
($10/ barrel) 0.7 1.0 1.0 1.0 0.9 0.8 5.4
Same Schedul e,
but $11.50/barrel 0.8 1.2 1.2 1.2 1.0 0.9 6.3
Low rate of
Production*
$11.50/barrel 0.5% 0.6 0.6 0.9 0.9 0.7 4.2
a. FY 77 receipts of $.5 billion are predicated upon an annual production

and sale of 40.7 mllion barrels of $11.50 per barrel. (An average of

112,000 barrels per day). So far, sales for FY 77 are 90,000 barrels

per day or 32.9 mllion barrels for the year. |If this lower rate
holds receipts for FY 77 will be less than $.4 billion.

* The production rate used in this calculation is shown in Appendix C, Table C,.

1l 4



TABLE 9
ESTI MATES OF OFFSETTI NG RECEI PTS
BY CASE (BILLION 1975 DOLLARS)

6- year
FY 77 FY 78 FY 79 FY 80 Fy 81 FY 82 Tot al

Case | a

(NPR production .23 .43 .77 .29 * .02 1.74
is used for

storage to

maxi mum ext ent

possible)

FEA Schedul e

(where all NPR . 46 d .14 .09 * .03 0.72
productiona

is used for

storage unti

reqiurements

for year are

satisfied)

Case IIIb 3

Case IVP } .81 1.15 1.15 1.15 1.04 .88 6. 18

FEA Scheduleb
(where storage
uses inported
fuel only) J

a. Production Schedule inplied by President's FY '77 budget.
b. All NPR production is sold at $11.50/bbl.

*A year in which NPR production is insufficient to provide for storage
requi rements, hence no receipts are realized.

9F
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In calculating outlays for petroleum storage net of
receipts from NPR sales, only a portion of the production
costs associated with producing NPR oil are taken into
account. The costs of developing NPR 1, 2, and 3 are
treated as inherent costs, since that devel opnment woul d
have taken place with or without the strategic storage
program Simlarly, exploration and devel opnent costs
of NPR 4 in Al aska have not been included in the costs of
the storage program Accordingly, only the lifting costs
of NPR oil actually used for storage are included in
cal cul ating net outlays.

Tabl e 10 shows net outlays for each case. |In Case
III, in which oil is purchased at average regul ated prices,
aggregate receipts are greater than outlays. |In every

ot her case, total outlays exceed total receipts. However,
in the early years of the program receipts generally
exceed outlays. Qutlays are smallest in Case | where the
fill schedule is nore in tune with production fromthe
NPRs. In Case Il NPR oil wused for storage is, in effect,
purchased by FEA at $11.50 per barrel plus $1.50 cost

of production and transported to Texas, for a total cost to

FEA of $13 per barrel. The total cost of using a barrel of
NPR oil in Case Il is thus equal to the cost of a barrel of
inmported oil in Cases IV and V. However, if the price of

NPR oil falls significantly bel ow $11.50 per barrel, Case
Il begins to cost significantly less than Cases IV and V.

In each of the cases exam ned, NPR receipts were based
upon the production schedule inplied in the President's
fiscal year 1977 budget. (See Appendix B Table B-1.) COver
the six-year period, 1977 to 1982, production at that rate
woul d be sufficient in the aggregate to provide for both
storage and incone. At the [ower production rate in
Table B-1, NPR oil cannot be made available in sufficient
quantities to provide for all storage needs.>

5. Revised production estimates for fiscal year 1977 point
to production fromNPR 1 reaching 89,800/bbl per day by
November. At this rate, annual production wuld be about
32.8 mllion barrels, plus 1.2 mllion fromNPRs 2 and 3

or 34 mllion barrels.



TABLE 10
TOTAL STORAGE QUTLAYS NET OF RECElI PTS FROM NPR SALES

6- year
Fy '77 Fy 78 FYy '79 FY '80 FY '81 FY '82 Tot al
Case | . 055 (.279)* (.620) (.035) 1. 340 . 233 0. 694
Case ||
(where all (.275) . 635 .098 . 221 .327 . 092 1. 088
NPR producti on
is used for

storage until
rquirements for
the year are

satisfied)

Case |11 (.22 (.59) (.80) (.44) .40 (.01) (1.62)
Case 1V .05 (.23) (.62 (.04) 1.34 .52 1.02
Case V (.280) . 635 .097 .221 . 322 . 082 1.077

* () means net receipts.

14
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Concl usi ons

The budget costs of a 500 million barrel storage
plan will not be conpletely offset by NPR sales

As long as the price of NPRoil is $11.50 or
greater, no significant advantage results from
using it directly for storage in lieu of inported
oil at $13.00. However, this fact does not take
away from the advantage of using excess NPR oil
(that which is not sold) for storage

Total outlays for storage, net of NPR receipts,
between fiscal year 1977 and fiscal year 1982
will range from $700 million to $1.1 billion






CHAPTER V
MANAGEMENT CONS| DERATI ONS

Two maj or managenent considerations affect the
selection of an inplenentation plan for petrol eum storage:
the selection of storage facilities and the stipul ations
regardi ng drawdown of the reserve

VWhat Kind of Storage Facilities should be Enpl oyed?

Three major types of storage facilities could be
enpl oyed: salt domes, m ned caverns and steel tanks.

Salt dones are geologic structures located primarily
in the Gulf Coast states of Texas, Louisiana, M ssissippi
and Al abama. These structures are colums of rock salt
that overlay formations and protrude toward the earth's
surface. There are sonme 350 formations in the Qulf Coast
states and offshore tide |ands. H storically these
formati ons have been associated with mning of salt,
sul fur and petroleum.l

Cavities can be created in salt dones by | eaching out
the salt with water, using nmuch of the technol ogy and
equi pnent al ready associated with drilling for oil or
with mning for various chem cals. The process for creating
a cavity in a salt done is simlar to the solution m ning
technique. these cavities can be used for the storage of
[iquid petroleumgas or crude oil. (Figure 10.)

Salt dones have been used for the storage of petroleum
products, beginning in 1951 with the storage of I|iquid
petrol eumgas (LPG in underground cavities dissolved in
the salt. The practice has devel oped extensively since
then. A nunber of cavities, consequently, already exist.

In 1964 storage capacity was estimated at 57 mllion
barrels. 1n 1975 FEA estimated exi sting capacity in
excess of 200 mllion barrels.

1. This discussion is based on Bureau of Mnes Information
Circular 8313, Salt Dones in Texas, Louisiana, M ssissippi,
Al anba, and O fshore Tidelands: A Survey by M.E. Hawkins
and C.J. Jiritk, 1966.

(51)
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SCHEMATIC DIAGRAM OF AN OIL
'STORAGE OPERATION IN A SALT DOME
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Creation of storage capacity in salt domes wl
necessitate the use of considerable quantities of fresh
water (or greater quantities of sea water), and disposal
of the brine solution. 7.5 to 8.0 barrels of fresh
wat er are needed to |each one barrel of storage capacity.

Above- ground steel tanks, though extremely expensive,
can be located anywhere in the country. Steel tanks are
consi dered by sone to be nore subject to |leaks and spills
than salt domes, with resulting environnental hazards.
Tanks are also nore vul nerable to sabotage.

M ned caverns can in many cases be converted for
storage at costs simlar to those of constructing salt
dones. However, their location and availability w |l
determne the feasibility of using themin any given
storage program

The selection of a specific conbination of storage
facilities will have to balance the obvi ous cost
consi derations agai nst environmental, |ocation and
availability factors. The details of such selection are
not addressed in this paper. The budget estinmates
presented in Chapter V presume--with FEA--that the
facilities with lowest initial cost--salt domes--will
be employed.

Wien and By Wom Should the Reserve Be Enptied?

The effectiveness of a storage program in achieving
the policy objectives for which it was designed depends
on the way in which the reserve is enptied. |Indeed, the
responsi veness of the reserve drawdown strategy could
influence the optinal size of the reserve. No analyses
have yet reached this level of sophistication.
Nevertheless, while the drawdown strategy is not a
budget issue in the near term the use of the reserve
wll determne its effectiveness. Problens of effective
use include estinmating the duration and |evel of an
embargo, once it has begun, and accordingly deserve
continuing attention as plans and inplenentation
develop.2 Priorities determning which users should

2. FEA inport data for the period covered by the |ast
enmbargo, show a drop in total inports (crude and refined)

of 814,000 barrels/day from Novenber to Decenber 1973.

In January 1974 inports were 1,514,000 barrels/day bel ow
Novenber 1973 levels; 1,648,000 in February 1974; 1,654, 000
below in May of 1974 and 899,000 below in April.
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receive shipments and in what proportions, wll bear sone
relationship to the standby energy authorities that m ght
actual ly be inplenented.

Drawdown deci si ons can be made continuously,
depending on a constant flow of information pertaining to
production, inports and consunption. A prem se could be
devised in which the reserve would never be reduced to
Zero.

Anot her approach would be to schedule the use of the
reserve in conjunction with anticipated additions to
capacity from hi gher-cost sources of energy, such as
synthetic gasoline from coal. One mght also structure
drawdown schedul es contingent upon the actual enactnent of
speci fied conservation measures, such as |ower speed
limits, and revised office hours.

In any of these situations the need for information
concerning the intentions of those nations enforcing the
embargo is readily apparant. An enbargo inposes economc
| osses on the nation that is responsible for it as well as
on its victim at least in the short run. Consequently, an
enmbargo is likely to take place in an economc and
political context that involves other issues. It is
unlikely to be an isolated event. The strategic reserve
in this context becomes an instrument of US foreign
policy in the same sense that mlitary resources are.
Clearly, the managenent apparatus for using the reserve
must reflect those w der interests.

The econom ¢ consequences of fuel shortages can be
translated into changes in relative prices. A drastic
increase in fuel prices can be just as harnful as an
actual reduction in the flow of oil. To the extent that
econom c interests govern the actions of the cartel, price
mani pul ati ons m ght be nmore likely than an actual enbargo.
There are no provisions in EPCA for response to price
manipulation.

In addition to the problens associated with rel ease
of fuels in the event of an actual enbargo, there is
anot her set of problens associated with the non-
occurrence of an enbargo, and a possible |ong-term
decline in inmport vulnerability. |In a long-term situation
in which dependency on oil has been significantly reduced,
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the precipitous dunping of mllions of barrels of oil on
the mar ket woul d depress oil prices even further. As

di scussed earlier, simlar situations exist fromtime to
tinme with various strategic materials. For exanple, the
governnment owns nmmjor stocks of certain strategic netals
(in many cases constituting a major share of annua
production) and nust obtain Congressional approval prior
to the sale of those netals. (ne possible result of a
condition like this would be the necessity to retain oil
in storage long after its insurance value had disappeared.
Perhaps, the release plan should provide a trigger gauged
to decreasing thresholds of wvulnerability.






APPENDI X A
OTHER USES OF STRATEGQ C STORAGE

The United States governnment has pursued storage
policies with other commobdities for a variety of reasons.
Stockpiles of strategic materials, such as silver and
manganese, have been nmaintai ned against possible
interruption associated with war. Stockpiles of wheat and
ot her agricultural comvodities have been accunul ated as a
result of efforts to support and stabilize farm incones.
Surplus commodities were acquired at some m ni mum price.
Over the last decade |arge governnent-held stocks of US
grain were disposed of in the world market so as to | ower
budget costs. Few predicted the |arge production
shortfalls that occurred in 1972 and again in 1974. Thus,
the | arge grain stocks of the previous decade were not
avai | abl e when they coul d have been nobst useful.

Currently, the US is considering participation in
the United Nations Conference on Trade and Devel opnent
(UNCTAD). The objective of this conference is to establish
price~stabilizing agreenents on nmany raw materials that are
exported by "Third World Countries." The creation of .
stockpiles is being considered for a number of commodities.™

While the petroleum situation may be considerably
different fromthe situations with respect to wheat,
strategic materials, and other commpdities, the price
i nplications of the existence of stockpiles are simlar
in kind. Large reserves of wheat were acquired when wheat
prices were relatively low (in the interest of keeping
wheat prices above minimum), and di sposed of when those
prices were still relatively low, prior to the 1973 spiral
in wheat prices. Table A-1 illustrates the rapid decline
i n government owned stocks during the | ast decade.

The pl anned di sposal of enmergency commdities in the
President's fiscal year 1977 budget is one exanple of
alternative uses of a strategic reserve. Sales of strategic
materials (chronme, cobalt, dianonds, |ead, manganese,
pl ati num silver, tin, tungsten and zinc) would yield an
estimated $1.05 billion in receipts.

1. Wil Street Journal, July 19, 1976, P. 14.
(57
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There has been a dramatic increase in oil prices in the
past two years. Expectations as to the future |ong-run
average price of petroleum are even higher. Mich depends
on the cohesiveness and discipline of the oil exporting
cartel in getting their menmbers to restrict current
production and stick to higher prices. Gven the
consi derabl e uncertainty concerning the responsiveness of
oi | production and demand to changes in price, it is not
possible to say definitely what future supply and demand
equilibriumconditions will be. Nevertheless, Federal
Energy Adm nistration (FEA) studies used to establish
donestic production and inport expectations associated with
the 1975 Adm nistration Energy proposals assuned a $7/
barrel average oil price at well-head and a $2 inport fee.
The EPCA establishes domestic ceilings at an average price
of $7.66/barrel. FEA studies in support of its 1975
Energy Proposals show inports decreasing to zero if donestic
prices reach $11.00 per barrel in 1985 assumi ng enactnent of
proposed conservation and supply measures. Current FEA
estimates of the donestic price at which inmports reach zero,
are $16.00 per barrel. \Whatever the appropriate zero inport
price may be, the need for insurance against the interruption
of inports would vanish, when that price is reached. In this
instance, oil reserves m ght serve as a hedge against price
increases after 1985, (Al reserves in that context would be
avai lable for a price stabilizing function not unlike that
whi ch has been sought in wheat stockpiles.) If the EPCA
mandated price of $7.66 were to renain in effect, a
consi derabl e volume of inports would be required by 1985 to
of fset domestic production shortfalls. The reserves,
accordingly, would be perform ng their designed function of
providing insurance against inport interruptions.
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TABLE aA-1
RATI O OF TOTAL STOCKS TO DISAPPEARANCEZ® \WHEAT

Stocks ownedP  Total Stocks® Ratio Total Season Avg..
by OGCC Stocks to Price to
M. Bushel s M Bushel s D sappearance Farners
_ $1 Bushel
1962 1, 096. 6 1,322.0 . 107 % 204
1963 1,082.5 11,1952 ) 82 % 1.85
1964 828.9 . 901. 4 65 % 137
11965 607. 7 1817.3 51 % 135
1966 262. 1  535.2 37 % 1. 63
1967 123.6 424. 4 30 % - 1.39
1968 1023 538.5 38 % 124
- 1969 162.7 816. 7 63 % 1
1970 301 2 884. 9 64 % 1.33
1971 369. 9 ~ 73L5 48 % | 1.34
1972 366. 5 863.5 . 58 % 1.76
1973 209.2 438.5 22 % 3.82

SOURCE: United States Departnment of Agriculture,
"Agricultural Statistics 1974".

a. Disappearance includes total donestic consunption
pl us exports.

b. Comodity Credit Corporation, government-owned stock.

c. Total Stocks include stock privately held and
govarnment-owned.






APPENDI X B
PRCDUCTI ON AND DI STRI BUTI ON DATA
FOR NAVAL PETROLEUM RESERVES

Table B-I in this appendix outlines the possible use
of production from Naval Petrol eum Reserves for storage, or
as an addition to the donestic market for consunption
Data is presented based on tw different rates of production.
Production in each of these two instances is nmade avail able
for storage in accordance with either a schedule of fill

derived fromNPC data, or a schedule of fill derived from
FEA dat a.

(61)
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TABLE B-1
POSSTBLE O SPCH TI N OF PRODLCTI ON FROMNAVAL PETROELMRESERES (NR) 1, 2, & 3

Derived NPR Schedule® Deri ved FEA scheduleP

Reate of Possible Net Domestic Receipts  Possble Net Domestic Receipts

Production  Storage Addition of  From NPR  Storage Fill Addition FromNPR
Fiscal _Government-  Fill Rate NPR Fuds Sales, (Million of NPR Funds Sales,
Year Owned Per Yyearc  to Market $11.50/ Barrels) to Market $11.50/

(Million (Million (Million bbl. (Million bbl.

Barrels) Barrels) Barrels) ] Ba_rrels)_

' NPR#1 -

Total only (Deficit) $millions $ millions
1977 40.715 (37.960) 50.000 ( 9.285) (120. 705)9  30.000 10.715 123. 223
1978 48.887 (41.040) 67.000 (18.113) (235. 4699 120.000 (71.113) (924. 469)4d
1979 50.644 (44.640) 33.000 17.644 202. 906 88.000 (37.336) (485. 368)d
1980 76.796 (73.000) 75.000 1.796 20.654 92.000 (15.204) (197. 652)d
1981 76.057 (73.000) 175.000 (98.943) (1,286.259)¢ 101.000 (24.943) (324. 259)d
1982 65.000 (62.050) 75.000 (10.000) (230. 000)d 74.000 ( 9.000) (117. 000)9
TOTALS 369.099 (1,548.873) (1,925.520) %
1977 70.000 ——w—- -—  50.000 20.000 230.000 30 000 ©'40 000 460.000
1978 100.000 67.000 33.000 429. 000 120.000 (20.000) (260. 000)°
1979 100.000 ——-—-~ 33.000 67.000 770.500 88 000 12 000 138.000 ;
1980 100,000 -----—  75.000 25,000 287.500 92 000 8.000 92.000 '
181 90.000 175.000 (85.000) (1,105.000)¢  101.000 (11.000) (143. 000)9
1982 76.500° 75.000 1,500 17.250 74.000 2.500 28. 750
TOTALS 536.500 (629. 250) 315. 750

Q.

Production schedul e depicted in Senate Interior Conmittee Report, production fromNPR#l is initially
constrai ned by pipeline capacity, of 130,000 barrels then 155,000 barrels per day. GCapacity eventual ly
reaches a maxi numof 250,000 barrels per day. Npr#1 figures are governnent share of total production
(80%). Production drops at 15%per year after 1981.

Details pertinent to this schedule are at Appendi x C
Assunes nmaxi numuse of NPR production for storage (either directly, or on an exchange basis).
Assunes deficit NPRproduction will be nmade up by purchase of inported crude at $13.00 per barrel.

The president's '77 budget does not provide gatafor FY '82. V¢ have assuned that production drops
at 15%per year after FY 'sl.



APPENDI X C
FI VE ALTERNATIVE CASES BU LD NG A
500 MLLION BARREL PETROLEUM RESERVE

Prior to outlining the cases, the two underlying
schedules for conpleting storage facilities and filling
t hem are shown. The first schedule is derived from NPC
data, the second from FEA dat a.

NPC Schedul e

1. The first 150 mllion barrels of storage
capacity will be from a conbination of
converted existing solution mned caverns
in salt dones and from converted m nes.
Many of these facilities can be completed
by July 1977.

2. Fifty mllion barrels of crude wll be
provi ded and stored by July 1977.

3. Another 100 mllion barrels of crude wll
be provided and stored by Decenber 1978.

4. The remaining 350 mllion barrels of
storage capacity will be minly new | eached
caverns in salt dones; their construction
woul d begin in January 1977 and be conpl eted
in accordance with a noderate sanple 1
schedul e which NPC regards as feasible.
(See Table C-1).

5. Wth the construction schedul e suggested,
filling could begin after work progresses
on the | eaching of caverns. It need not
wait until the caverns are conpletely
| eached. Accordingly, filling for the first
175 mllion barrels could begin in the
period of COctober 1979-September 1980 and be
conpl eted by Decenber 1980. The second

1. NPC Draft Report: Petroleum Storage for National
Security, August 1975, P. 77.

(63)
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TABLE C-1

Construction Schedule for Remaining 350 MIlion Barrels of Capacity

Cumul ative Tine Period in which Nat ure of
f rom Appr oval Phase is Wor k
of Inplenentation  Conpl eted
Pl an
9 nont hs Jan. '77-Sept. '77 Envi ronnent al studi es

and engi neering design.
Conpl et e engi neering
desi gn, order long

lead tinme materials.

18 nont hs Sept. '78-June '79 Deliver of well
casing, begindrilling
and construction.
27 nont hs July '78-March '79 Delivery of all punps,
pi pes, etc.
30 nont hs April '79-June '79 Begi n cavern | eaching.
32 nont hs Aug. '79-Sept. '80 Begin filling as
| eachi ng conti nues.
48 nont hs Dec. '80 Complete first half
of caverns (175
mllion barrels;

12-15 caverns.

66 nont hs June '82 Conpl ete second hal f
of caverns. (175
mllion barrels;
12-15 caverns.
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increment of 175 million barrels would begin in the

July 1980-July 1981 period and be conmpleted by July 1982.
The production schedule in Appendi x Table B-I indicates
how nmuch of that fuel would come from NPRs. The shortages
will be provided by inports

FEA Schedul e

1. FEA's Early Storage Reserve Plan has outlined
a schedule for filling the reserve. That
schedule is subject to change as the process
of constructing facilities begins to encounter
difficulties. Currently, FEA planners do not
feel they will nmeet the EPCA nmandated target
of 50 mllion barrels by July 1977. Thi s
delay is due to dificulties encountered in
initiating construction at storage sites. As
of this writing, (August 1976), FEA planners
are unwilling to stipulate a new schedul e.
Accordingly, we have presented here the
origi nal FEA schedul e, below which is indicated
what we estimate will be the likely schedul e
of fill. Along with the fill schedule we have
al so presented a schedule for facilities.
These schedules will be referred to as FEA
schedules and used in calculating expenditures.
(See Table C=-2).

Defintion of Cases:

Case I - NPC Schedule, fill from NPRs (as nuch as
possi bl e) .

Case |l - FEA Schedule, fill from NPRs (as much as
possi bl e) .

Case IIl - NPC Schedule, fill fromdonestic production.

Case |V - NPC Schedule, fill from inports.

Case V - FEA Schedule, fill from inports.



TABLE C-2

ESR AND SPR O L STORAGE RATE PLAN*

CALENDAR YEAR (QUARTERS)

1976 1977 1978 1979 .- 1980 1981 1982
Sub
21 3 12} 3 1121 31411)2j)3 11213 11243 213 Total
Projected [ Otal
Crude Storage Fill
Rate:
Incremental  (MvB) 50 100 101
Cumulative (MvB) 5(1 : 15q 233 32§ 426 500 500
Rate (MB/D) 185 22% 281
%AliﬂrlBﬁ)ulativeTotal 50 150 233 325 42§ 500 500
*  SOURCE: FEA Early Storage Reserve Plan, April 22, 1976.
ESTI MATED MODI FI CATI ONS TO FEA SCHEDULE
CALENDAR YEARS (QUARTERS)
1976 1977 1978 1979 1980 1981 1982
21 3 1213 112131411} 2)3 11213 1121 3 213
Fill Rate
Cumulative (MMB) 30 150 233 325 426! 500
Facilities
Cumulative (MMB) [L00 261 340 465 500

99
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APPENDI X D
OTHER CBO PAPERS ON ENERGY

Addi tional insight into energy policy issues is provided
in a series of background papers, prepared by the Congressional
Budget oOffice's ((BQ MNatural Resources D vision, which appear
fromtinme to time. Those currently available fromcBo's
Ofice of Intergovernnental Relations (225-4416) i ncl ude:

"Commercialization of Synthetic Fuels: Aternative
Loan Quarantee and Price Support Programs," CBO
Background Paper #3, January 16, 1976.

"W anium Enrichnent: Alternatives for Meeting the
Nation's Needs and Their Inplications for the
Federal Budget," BO Background Paper #7, WMy 18,
1976.

"Energy Research: Alternative Strategies for

Devel opnent of New Eneré;y Technol ogi es and Their

I nplications for the Federal Budget," CBO Background
Paper #10, July 15, 1976. Underlying data and

nmet hodol ogy are reported in "Federal Energy Research:
An Analysis of Fiscal Year 1977 Program Funding Levels
and Al ternative Budget Paths Through Fiscal Year 1986,"
Techni cal Staff Wrking Paper, Septenber 10, 1976.

"Fi nanci ng Energy Development," CBO Background Paper
#12, July 26, 1976. '






