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1--PROLOGUE TO VOLUME 11

¢ B4

AL Introduction

This study has its roots in the‘realization that historical growth
in automotive* fuel demand cannot be sustained, especially if the U.5,
intends to become increasingly self-reliant in energy. TUnless fundamen-
tal reduction occurs in the demand for available fuels, the United States
will be unablé to satisfy all of its requirements for petroleum products.
Since automotive vehicles consume about 46 percent of all petroleum used

in this ceountry, the future vitality of the automotive sector is at stake.

There are several approaches to satisfylng desires for energy in

ggneral and petroleum products in particular:

¢ Conserve,

® Step-up domestic oil (and gas) production by increasing activity
in new areas.

® Import crude cil and refined products,
® Develop synthetic ligquid fuels based on abundant domestic coal

and ovil shale resources.

The last option is the focus of this study.

L
Two previous studies,T commissioned by the Alternative Automotive

Power Systems Divisioﬁ of the U.5. Environmental Protection Agency,

*Cars, trucks, and huses,

tKant, F., et al,, "Feasibility Study of Alternative Fuels for Automotive
Transportation,” Environmental Protection Agency, Report EPA-460/3-74~009
(June 1974),

Pangborn, J., et al., "Feasibility Study of Alternative Fuels for Auto-
motive Tramsportation,” Environmental Protection Agency, Report EPA-460/

3-74-012 (July 1974).



explored the economie and technical feasibility of a wide range of candi- —
date synthetic auvtomotive fuels ranging from hydrogen through methanol-

to gasoline. Various sources and production systems were considered,

Both studies concluded that the leading candidates for automotive fuel

for the future (1980 and beyond) were

® (Coai-derived
- Gasoline
- Distillates
~ Methanol
¢ 0il shalc~-derived
~ Gasoline

- Distillates.

B. Objectives

The hasic objective of this study is to determine the feasibility
of alternative automotive fuels production in a broader context--one that
includes the environmental, societal, and institutional ramifications of
synthetic fuels development. To provide a frame of reference in which
to view these consequences, the environmental impacts of stepped-up
domestic production and oil imports are alse described. Both futures
are hased on the presumption that energy use growth rates are slackening

as 8 result of increased conservation.
To achieve the basic objective, several general goals were set:

® Determine the impacts of a major deployment of synthetic liquid
fuels technology '

® Prepare a scenarioc of the maximum possible rate of deployment

® TJdentify the critical impacts that might decide the question of
deployment, prove intolerable unless mitigated, or prove not to
be amenable to mitigation




0 Identify governmental polieiecs that might lessen or avoid ad-
verse impacts or enhance prospects for deployment of synthetic

fuels capability

& Develop criteria on which to base comparison of alternative
synthetic fuels options.

C. Study Approach

The study was organized as a technology impact assessment. The
study core team consisted of a group of professionals with expextisec in .
chemistry, physics, economics, sociology, and law. For supplemental
expertise, the team drew on professionals in chemical enginecriﬁg, meteo-
rology, and biclogy. The team received inputs from experts at SRI, the
staff of two coordinate contractors (Exxon Research and Engineering and
The Institute of Gas Technology), industry, universities, and stake-
holder groups. The EPA project officers maintained a close working
liaison with the team and participated in a major observation trip in

the field and many working sessions,

To facilitate the sharing of information within the team and review
by outside parties, intermediate findings were put in the form of working
papers. These wourking papers were revised to reflect subsequent findings,
improvements in information, criticism from reviewers, and stakeholder

inputs, and in their form revised the backbone chapters of Volume II.

The chapters are the following:
2, Automotive Fuel Supply and Demand Forecasts
3. Reference Supply Case

4, Synthetic Liguid Fuelsg: The Techriology, Resource
Reguirements, and Pollutant Emissions

5. Net Energy Analysis of Synthetic Liquid Fuels
Produetion



10,

11,

12,

13.

14.

15.

16.

17.

18,

19,

20,

21.

22,

23,

Maximum Credible Implementation Scenario for
Synthetic Liquid Fuels from Coazl and 0il Shale

Legal Mechanisms.for Access to Coal and Oil Shale

Financing the Synthetic Ligquid Fuels Industry
by the U,S5, Capital Markets

Market Penetration of Svnthetic Ligquid Fuels—-
The Key Role of the Decision-Making Process

Leading to Deployment

Government Policies to Encourage the Production
of Synthetic Liguid Fuels

National Economic Impacts of the Synthetic Fuels
Industry

Economic Impacts in Resource Development Regions
Comparative Environmental Inputs of Coal Strip Miming
011 Shale Mining and Spent Shale Disposal

Region Specific Biological Inputs of Resource
Development

Air Pollution Control for Synthefic Ligquid Fuel Plants
Secondary Environmental Inputs from Urbanization
Health Issues in Synthetic Liquid Fuels Development
Water Availability in the Western United States

Water Availabllity in the Eastern United States

The Impact of Industrial Growth on Rural Socilety
Population Growth Constrained Synthetic Liquid

Fuel Implementation Scenarios

a

Comparztive Inputs of Controlled and Uncontrolled
Urbanization



The following parsgraphs describe the relationship of each chapter

to the study as a whole.

D. Basic Information

The study reguired certain basic information as inputs to other
analyses: {The relevant chapiers are indicated by the number in

- parentheses,)

e Domnestic automotive fuel demand and supply projections from
1875 to 2000 within a consistent total energy balance for
the United States. (2)

@ Projections of the {(geographical) sources of future conventional
domestic 0il supplies to serve as the hasis for the reference .

impact case, (3)

® Descriptions of synthetic fuels production processes, capital
investments, lahor forces, materizls requirements, ete. {4)

3 Information on the locations and amounts of coal resources. (3)

® Understanding of the institutional structure of the automotive
fuels supply system., (9)

The study also required development of the following:

@ Impacts description of the reference case for supplying con-
ventional crude oil. (3)

& An implementation scenario for synthetic ligquid fuels at the
maximum rate of deployment that can be credibly imagined. (&)

& A description of how corporate stakeholders in the fuels indus-
try perceive the prospective synthetic fuels industry would mesh
with the existing system. {9)

E. Critiecal Factors

From the outset, information obtained from the literature and stake-
holders made it clear that the following factors were eritical and they

were emphasized in the study:



® Availability of water for energy development--espeecially in the
artd West. {19, 20)

® 3Strip mining practices and reclamatien potential, (13, 14, 15)

¢ NMineral leasing prbcedures end constraints (since much of the
relevant resource is owned by the federal government). (7)

¢ Control of air pollution from mines and conversion facili-
ties. (16 ' .

® Availability of capital for synthetic liquid fuels invest-
ments, {(8)

& Transportation of coal between mines and liquefaction
plants, (19

8 Corporate decisions about whether and when to deploy synthetic
fuels, {(9)

® The creation of boom townhs in coal and oil shale regiohs--
especially in sparsely populated regions of the West--and the
effects of constraining growth. (21, 22, 23)

® GCovernmental incentives for synthetie liquid fuels produc-
tion. (1®)

F, Complementing Work

To provide a complete picture and to complement the analysis, it
WES necessary to prepare:
® Descriptions of the environmental impacts of urbanization spe-

cific to the most likely regions of expected synthetic fuels
activity. (17)

® HNational and regional economic descriptions of synthetic fuels
industry development. (11, 12) ’

® Impacts of deployment of synthetic fuels facilities at the
maximum credible rate, (8, 11, 12, 18, 15, 23)

G. Applicability

Although this study is oriented toward fuels for the automotive sec-
ter, many of the analyses in the following chapters have more general

applicability. The results of the analyses have equal relevance to




understanding the consequences of strip mining for coal, of synthetic
gas production, and of water intensive industrizl development of the

West.



2-=-AUTOMOTIVE FUEL SUPPLY AND DEMAND FORECASTS

By Edward M. Dickson

This study is concerned with the development of synthetic liguid
fuels for the automotive market, Here the word automotive is taken to
include cars, trucks, and buses., Together, these vehicles consume about
48 percent of all petroleum used in the United States.l Cars, of course,
account for the majority of this use--some 70 percent. Figures 2-1 and
2-2 place automotive fuel use in perspective, both as a proportion of

total energy use and as a proportion of total oil use,

There are many forecasts of future automotive fuel demand in the
literature, " but few of them are based on anything more sophisticated
than simple trend extrapolation.* Most, moreover, implicitly assume con-
stant energy prices (in real terms). This assumption is understandable
because, as shown in Table 2-1, between 1950 and 1973 the real price of
motor fuels remained essentially constant with even a slight downward
trend. Since the Arab oil embargo, however, it is no longer credible to
assume either constant petroleum prices or availability of supplies to

meet the desiresf of motorists, Consequently, interest has begun to focus

on synthetic liguid Ffuels.

10
*One recent, more sophisticated projection is described in the appendix,

1We use the word desires here rather than demand because, in the language
of economics, supply must equal demand in an equilibrium economy, hut
‘desires may exceed supplies,
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Table 2-1

GASOLINE PRICES AND FUEL COST PER MILE

1950-74
Source: Reference 10
Real Price (1967 dollars) Real Fuel Eost

Year ($/gal) (3 /Mile)
1850 0.37 . 0.0248
1955 0.36 0,0250
1960 0.35 0,0246
1965 0.33 0.0234-
1970 0,31 0.0228
1973 0.25 0.0223
1974 0.35 -~ o.0271f

*
Based on fuel economy of vehicles in operation,

Tassumed 1973 fuel economy.

11



To appreciate the gquantity of synthetic ligquid fuels that the U,S, ——
might wish to produce in the vears ahead, =a foreéast of both supply and
demand is needed and these components must be coupled through a common
and realistic assumption about fuel price. In addition, over a long
period, such as 1980-2000, considerable interfuel competition could take
place, which could result in substantial fuel switching. Thus, it is
also necessary to use a Iorecast in which automotive use of petroleum
{or equivalent) products is but a portion of a total energy economy

balance.

Since construction of ;uch a complete forecast was beyond the scope
of this study, we have chosen to adapt for our use the three supply and
demand scenayios of the Energy Policy Project of the Ford Foundation
because they were the only such forecasts publiecly available for the time

*
11 Although they are flawed, the Ford scenarios are suf-

frame 1880-2000,
ficient to indicate the general magnitude of the future shortfall of

domestically produced petroleum compared with the desired supplies. This
shortfall is a measure of the amount of future petroleum imports that will

be required, of synthetic fuel production needed, or a combination of

these two alternatives.

The three Ford scenarios are entitled Historical Growth (HG), Tech-
niecal Tix (TF), ahd Zero Energy Growth (ZEG).11 Bagically, the HG scenario
assumes that consumers of fuels ignore fhe current high prices of fuels
ahd return to historical high consumption rates with no government restric-

tions on consumption, Under the HG scenario, olil prices fall back to the

*For example, the forecasts of aviation denand are generally agreed to be
excessively high and the assumptions of fuel price are never made explicit.
Moreover, the Ford study makes the unrealistic assumption that synthetic
fuels could be developed (without governmental subsidies) at a..cost of
$4-%6 per barrel,

i

12




$4 to $6 per barrel range, which.is low enbugh ta maintain demand at
historical rates. The HG scenario assumeé that fuels from nonconventional
fossil sources (e.g., oll shale) would have to be developed because of the
rapid growth of demand. However, one difficulty with the HG scenario is
the doubtful assumption that synthetic fuels could be produced (without
governmental subsidy) at a price range of $1 to $6 per barvel, Moreover,
it is unlikely that these low prices could hold in the face of the pro-

jected continued rapid growth in demand.

The TF sc¢enario assumes that fuel consumers will respend to the
current high prices of energy and take steps to reduce fuel use over the
1975-2000 period and that the government will order mandatory conservatiocn
measures. With conservation measures in effeet, the annual growth rate
of total demand fof energy 1= reduced from 3.4 percent under HG to 1.9
" percent under TF, Primary [actors in conserving energy are hetter insula-
tion of buildings and better automotive fue! economy. For example, auto-
mobiles are assumed to achieve an improved fuel economy from the current
14 mpg to 20 mpg by 1985 and to 25 mpg by 2000, The study maintains that
this could be achieved without giving up large automobiles and with

existing technology.

The ZEG scenarao is similar to the TF hut with more stringent govern-
mental controls., For example, the efficiency of automobiles increases

from its current 14 mpg to 33 mpg by 2000,

The Ford FoundationlEnergy Policy Projeet gives a complete energy
balance for the U,S5, economy in all three geenarios, Table 2-2 shows the
annual fuel demand by the entire transportation sector and the annual fuel
demand by autos, trucks, and buses in the three Ford scenarios HG, TF¥, and

ZEG,

On the supply side, the Ford study not only presents different

assumed domestic petroleum supnlies under the three main scenarios, but

13



PROJECTED ARNUAL FUEL CONSUMPTION BY SECTOR

Table 2-2

*
Quadrillion Btu per year (millicn B/D product egquivalent}

Source:

Reference 11 (Tables 1, 5, 16, and A-5)

1370 1475 1985 2000
Total all sectors 66.0 78.0
Transportation 15.7 19.1
Autos, trucks, and buses 11.9 (6.2} 14.4 (7.5)
.Percentage of
transportation 76% 75%
HG Total all sectors i18.1 186.7
Transportation . 26.0 38.4
Autos, trucks, and buses | 15.0(2.3) 21.9(11.4)
Percentage of
transportation 69% 57%
TF Total all sectors 91.3 124,0
Transportation i9.6 24 .7
Autos, trucks, and buses 12,7¢(6,6) = 11.4(5.9)
Percentage of
transportation 65% 46%
ZEG Total all sectors 88.1 160.0
Transportation 18,4 17,2
Autos, trucks, and buses 12.5(6.5) 8.5(4.4)
.Percentage of
transportation 88% 19%

*

We use 1 bEl 0il product (typically gasoline) = 5,25 x 106 Btu, so that
1 quad (10 5Btu) per year equals about 0.5 million B/D; 1 quad ig also
approximately equal to 109 aJ.

14



subscenarios are alsoe given, Under HG, three subscenarios are presented
--normal development (HG1l), accelerated nuvlear development (HG2), and
high imports {(HG3); these subscenarios are shown in Figure 2-3.% 1in HG2,
accelerated nuclear development substitutgs for domestic oil in power
generation: in HG3, imported oil substitutss for the develepment of domes-
tic oil. The greatest assumed development of domestic oil occurs under
scenario HGl. Under TF, two subscenarios are presented—--TF1l and TFZ2,
Under TF1l, the United States moves toward self-sufficiency by reducing
imports by almost one—half? Under TFZ, dependency on imports is not
reduced but some environmental restrictiens are included, The TF scenario
is shown in Figure 2-4, The ZEG scenario, shown in Figure 2-5, includes
stringent environmental controls, which then restrict the development of
offshore and outer continental shelf areas. The various supply scenarios
are summarized in Table 2-3. As discussed extensively in Chapter 3, of
the three assumed s&&ply cases of HG, only the HG3 domestic supply scenario
has reasonable likelihood of being realized in light of the most regent

U.5. Geological Survey estimates of the total recoverable U,5, reserves

of petroleum.

Figures 2-3 to 2-5 indicate that an automotive fuel shortfall of
about 8 millien B/D (HG1 demand minus HG3 supply) to 2 million B/D-(TF
demand minus TF2 supply) might oceur in the year 2000, Table 2-3 shows
that the total (for all sectors) liquid fuel shortfall (listed as imports)

might be in the range of ¢ to 18 million B/D. This leaves a considerable

*Figures 2-3 to 2-5 agsume that domestic crude production has been dis-
tributed zmong all use sectors in proportion to the demand of that sector
compared to total petroleum demand. This proportion varies with time.

TThe original projections in the Ford Foundation study assume that imports
are cut exactly in half from the levels given in the HG case. In this
table, all production of synthetic fuels shown in the Ford study has been
added to imports of crude oil. ’

i5
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Table 2-3

r

OIL SUPPLY PROJECTIONS
Million B/D (Quadrillion Btu}

1973 1985 2000

Domestic oil
HG1 11,0 (22) 15.9 (32) 20,9 (40)
HG2 - 15,9 (32) 17,7 (34)
HG3 13.4 (27) 13.4 (27)
TF1 ' 14,9 (30) 17.9 (36)
TF2 14,4 (29} 17.4 (35)
ZEG 13.9 (28) 14,92 (30)
%
0il imports
HG1 6.0 (12) 6.5 (13) 12.0 (24)
HG2 6.5 (13) 12,0 (24)
HG3 11,5 (23) 18.4 (37}
TF1 3.2 (7 6.0 (12)
TF2 6,0 (12) 8,0 (1a8)
ZEG : 4,5 {9) 4.5 (3

HG1l: Historical growth

HG2: High nuclear

HG3: High imports

TFl: BSelf-sufficiency (rapid coal development; cut imports
in half)

TF2: Environmental controls {(no synthetic fuels)

*The synthetic liquid fuels in the Ford scenarics have
been shifted to this category,

19



amount of uncertainty in the projected shortfall, an uncertainty matched —

in global geopolitics and U,8, energy policy, which will largely determine

both the U.S, supply and demand for fuels,

In Chapter 6, we advance a Maximum Credible Implementation (MCI)
scenario for synthetie liguid fuels derived from coal and coil shale that
* ;
vields 10 million B/D., Thus, the MCI would be capable of filling a

substantial part of the total anticipated shortfall for liguid fuels.

*
of 0il egquivalent energy.

20
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APPENDIX

Reference 10O presents a sophisticated econometric model that projects

future sutomotive fuel demand taking into account the following variables:

¢ Automobile ownexrship
~The real price of automobiles by ¢lass
~The fuel efficiency of automobiles by c¢lass
~The real price of gasoline
-Total 1eal disposable income
=Total number of households in each income group

=The unemplovment rate.

¢ Travel demand
-household income o~
—-irip purpose by income class

-cost factors.

The model relates five basic submodels:
& An estimator for market shares of new car sales (sales-weighted
fuel economy of new cars),
e An estiﬁator for new car sales.
e An estimator for scrappage (fleet size, flest fuel eqonomy).
# An estimator for miles traveled,

s A fleet model to calculate fuel consumption.
The fuel demand projections are made with three assumed fuel price

schedules: constant fuel prices, rising fuel prices, and falling fuel

prices, Table A-1 summarizes the fuel price assumptions.

22




Table A-1

FUEL PRICE ASSUMPTIONS
{per gallon)

Spource: Reference 10

Year , Constant Rising
1976 $0.61 $0.61
1980 0.61 0,72
1885 0.61 0.87
1990 0.61 | 0,88
1995 0,61 g.90

2000 0.61 0,90

The modellprojects only car fuel demand, but this can be corrected
to total automotive fuel demand by assuming that cars use 70 percent of
all automotiveffuel in all years. This conversiony shown‘in Table A-2,
allows easy comparison with the projections shown in Figures 2-3 to'2—5

in the text.

Table A-2

PROJECTED AUTOMOTIVE FUEL DEMAND
FOR CONSTANT AND RISING PRICES
{millien B/D)

Source: Referencec 10

Year For Constant Price For Rising Price
1976 7.4 7.4
- 1980 7.6 7.5

1985 8.3 7.8

1990 9.2 8.5

1995 ~10.3 9.4

2000 11.4 10.3

23



3--REFERENCE SUPPLY CASE

By Barry L, Walton

A, Introduction

Meeting the anticipated fuel demands for autes, trucks, and buses
will require the development of oil resources in new areas together with
vigorous activity to enhance oil recovery from known fields. With con-
tinuing high prices for imports (about $11 per barrel of crude in 1974
dollars) and governmental price regulation of a kind to encourage new
production, stepped up atlempts to develop domestic oil resources are
likely. However, even with inecreased production,_domestic supplies of
011 will not mecet demands for the entiré period between now and the year
2000, and, in the absence of synthetic fuels, imports will be necessary
to supply the difference between domestic oil supplies and domestic oil

demands.

1. Content of the Reference Case

As a measure against which to set the topics treated in this tech-
nology assessment, we have developed a reference case in which the
expected shortfall in U, S. automoti&e Tuels is met by increased produc-
tion within the existing petroleum industry, without the use of synthetic
fuels. BSpeecifically, the demand is met by

* Onshore production--lower 48 states onshore and near-shore
production from siate leases,

®* Offishore production--cuter continental shelf (QCS) production
from federal leases off the coasts of the lower 48 states,

® Alaskan production--onshore and offshore production.

® Imports-~both crude ¢il and refined products,

24
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Figure 3-1 shows the boundaries of the reference case considered in this
chapter. Under the assumption of these sources of oil for the United
States to the year 2000, the reference case contains a projection of

{1) domestic oil supply by regicn and the reguirements for imported oil,
(2) the resources required to increase domestic oil production without
recourse to synthetic fuels development, and (3) the environmental
impacts that could result from this production and importation. Environ—
mental impacts are given in terms of quantified indicators derived from
scaling factors applied to the projections of oil supply and demand and

the resource requirements for an intensive U.8, 01l recovery program,

2, Scenarios: Bases for Projections of Supply and Demand

In selécting a domestic fuel supply scenario for the reference
case to correspond to the EPP demand forecasts described 1in Chapter 2,
we faced considerable difficulty. Although six possible supply project-
ions are described by the EPPl, only HG3 retains some credinility in the
light of recent projectiong by the U,S, Geologilcal Survey (USGS).of
domestic oil resources2 {Appendix A discusses these and'other projections).
Table 3-1 shows the sii EPP scenarios and displays approximate cumula-
tive production hetween 1973 and 2000 for these scenarios. TFor this
baseline analvsls the synthetie fuels originally postulated by the EPP
have beén shifted to the category of imports., The estimates of possible
domestic oil production shown in the table were made prier fto the recent
USGE projections. Even the comprehensive Federal Energy Administration,

3
Project Independence Blueprint was based upon the out of date USGS

resource estimates shown in Appendix 4, Table A-2. As discussed in
Appendix A, it is now necessary to abandon estimates of future crude oil
production which show impossibly large cumulative production estimates,
Among the scenariecs of the EPP, HG3 projects the lowest cumulative pro-

duction rates ipto the next century.
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Supply Source

CONVENTIONAL DOMESTIC O1L SUPPLY PROJECTIONS

Table 3-1

Annual Projections

1n

Millions of Barrels per day
(Quadriliion Btu per Year)

Cummulative
Projections
in
Billions of Barrels

1973-2000

150
150
127
S0
140
130

1973 1974 198 2000
Domestic O3l
HGl* 11.0 (22) 10.5 (213 15.9 {32) 20.9 {44)
G2 15,9 (32) 17.7 (34)
HG3 13.4 (27) 13.4 27
TF1 14.9 (30} 17.9 (36]
TF2 14.4 (293 17.4 (35)
ZEG 13.9 (28) 14. 4 (30)
il Imports
HG1 6.0 (12) 6.0 {12) 8.5 (13) 12,0 (24)
HG2 6.5 {13) 12.0 (24)
HE3 11.5 (23) 18.5 (27)
TFL 3.5 (7) 6.0 (i)
TF2 6.0 (12) B.0 (16)
ZEG 4.5 (93 4.5 {N
E
HGl: Historical growth
HG2: 1igh nuclear
HG3: High imports
TP1: Self-sufficiency {rapild coal development; cut importz in half)
TF2: Environmental controls (no synthetic fuels; offshore production forbidden in new
areas until after 1983)
ZEG:  Zern energy growth

il

t 2}
3.5 x 10 Btu/barrel

Bource: Reference 1, Tahles 3, 13, 24,

tJ
=



A_problem with HG3 that had to be overcome for the reference case
is that it contains no corresponding regional supply projections which
are necessary for impact analysis. Accordingly, the relative regional
o1l supplies from Project Independence 0il Task Force Report4 were
applied to the agegregated domestic supply projection under HG3 to give
: regionﬁl supplies for our impact analysis requirements. Unfortunately,
ho regional supply projections to the year 2000 uging the most recent
USGS resource estimates have been made public, and the Project Independ-
ence projections were based on discredited resource estimates and were
not extended past 1988. We have, however, assumed that the relative
distribution among future producing regions given in Project Independ-

ence remain valid.

3. Summary of Conelusions

The major econclusions drawn from the reference case are the

following:

® Unger all of the EPP scenarios the demand for ligquid fuels
exceeds the HG3 domestile supply of conventional crude oil.

* Even with much higher crude oil prices, domestic petroleum
supplies are extremely unlikely to meet domestic demand,
even a demand as low as in ZEG,

®* In the absence of synthetic crude oil, continued imports
will be necessary unless demand for crude oil is reduced
below the production level of HG3,

® Producing oil at the HG3 subscenaric rate requires consid-
erable increase in oil production from offshore and Alaska,
and a massive tertiary recovery program onshore, Tertiary
recovery offshore and in Alaska would also be needed., Yet
domestic oil production from caonventional sources will
begin a long term decline before 2000,

¢ Capital investment in domestic crude oil exploration and
production must inerease to over 512 billion (1973 constant
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ing:

dollars) annually by 2000 if production is to approximate
that projected under HG3,

Labor requirements for drilling will more than double
between 1977 and 2000.

Steel requirements for crude oil production will increase
to over 3.5 million tons (3.2 billion kg) annually in 2000,

The coastlines will be a major focus for the envirommental
‘impacts from offshore resource development and from oil
import activity.

Alaska will be a second major focus for the environmental
impacts from developing oil resources in offshore areas
and along the North Slope. A second TAPS is necessary for
transportinzg North Slope oil under HG3. ’

The potential for large scale environmental disaster re-

sulting from a large oil spill aleng the coastal regions

is significant. Based on an extrapolation of past spiill

gtatistics, perhaps 13 spills of over 100,000 barrels can
be expected.

The significant implications of these conclugions are the follow-

Without synthetic fuels from coal and oil shale, imports
of petroleum will grow to over 18 million barrels per day
under demand levels of Historical Growth, and will grow to
over 10 million barrels per day under Technical Fix, since
these demand lewvels cannot be met by the HG3 supply.

Supplying domestic oil at the HG3 rates will require con-
siderable capital investment. Recent investment and supply
projections made by Texaco and published in the (0il and Gas
Journal” show 1980 crude oil production at about 13 million
barrels per day with annual investment in crude oil and
natural gas production at over $30 billion (1975 $). This
production and investment projection supporis our conclus-
ion that the $12 billion reguired annually under HG3 is a
lower limit to the investment necessary to bring about oil
preduction at the HGS levels,
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