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PREFACE

This preliminary Executive Summary presents the major results of
a Rand project to identify and analyze energy policy issues facing the
State of California. The results will be more fully reported in a
forthcoming report. The work was performed at the request of what was
then the Energy Policy Subcommittee of the Committee on Planning and
Land Use of the California State Assembly. Additional funds to support
the project have been provided by the Rockefeller Foundation, the
federal government, and Rand itself,

The study was started in September 1973, before the Arab oil
embargo and the intensification of the energy crisis. The work has,
therefore, been performed during a period when perceptions of energy
problems have been rapidly developing and changing, and government
policy at the federal and state level has been extremely fluid.

The report is concerned with problems that are inherently uncer-
tain and complex. Under conditions of rapid change, public policy
objectives are difficult to define and often internally inconsistent.
In addition, the appropriate relationships between state and federal
actions, a complicated subject in any area, are particularly poorly
understood in the changing energy situation, involving as they do
issues of equity among individuals and regions and issues of environ-
ment, health, safety, and land use, all of which are active concerns
of the states as well as of the federal government.

Sweeping, unqualified, or simple solutions are not to be expected
in policy areas such as this. This report does, however, contain a
number of recommendations, many of which are qualified by inherent un-
certainty or incompleteness of the data or analysis on which they are
based. Such recommendations are made because policy decisions must be
taken on the basis of the best available information if political
judgments are to be as informed as possible when the political process

demands they be made.



The conclusions and recommendations presented are those of the
authors of this report. Ronald Doctor was the project leader of this
study until his departure from Rand to join the California Energy
Resources Conservation and Development Commission in February 1975;
William R. Ahern was also a principal in the study until his appoint-
ment to the staff of the California Assembly Committee on Resources,
Land Use, and Energy in March 1975. The authors gratefully acknow-
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I. INTRODUCTION

California is at an energy policy crossroads. Critical choices
will be made during the next several years that will affect the char-
acter and performance of the state's energy system into the next cen-—
tury. To assist in the process of developing public policy to guide

these choices, this study has attempted to:

o Identify the major energy issues that will affect the state.

0o Array relevant factual information bearing on the issues.

o Identify policy alternatives for dealing with the issues,
distinguishing choices that are to be made at different
levels of government.

o Discuss the implications of alternative choices to assist

in the political process of developing state energy policy.

Among the specific issues we address are:

0 West~to-East oil movement.

o Offshore o0il development.

o The need for a northern California deepwater port.
o Liquefied natural gas use and transportation.

o Gas transportation from the North Slope of Alaska.
o Gas regulation.

o Electricity generation.

0o Alternate source development.

o Energy conservation.

The choices to be made are extraordinarily complex, involving
interaction within the private sector of consumers and a number of
industries with highly varied corporate structures, existing inter-

ventions by government into many facets of the problem, and a poorly
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understood and changing set of responsibilities for public policy
divided among many government agencies and levels of government.
The objectives to be served by energy policy are equally difficult

to define, to rank in importance, and to measure. They include:

o Achieving a balance between the multiple and varied
social costs and benefits of energy production and use.

0 Avoiding inequities among individuals and regionms.

o Limiting vulnerability to political or economic pres-
sure by foreign energy suppliers.

o0 Promoting public trust in the public policy process.

The issues themselves span a wide range of existing and proposed
government activities and policy problems, including control of land
use, economic regulation of corporate activities, health and safety
regulation, environmental protection, and regulation of individual
energy consumption patterns.

The conclusions of the study with respect to the state's role in
energy policy and the specific issues addressed are limited by uncer-
tainties about California's energy future, including those pertaining
to future energy prices, resource availability, and the behavior of
consumers, energy-related companies, and public agencies. In particu-
lar, the available analytic basis for evaluating the issues is defic-
ient with respect to ability to predict the effectiveness and cost of
implementation of many of the policy options considered.

Given these difficulties, our approach was to set individual
issues within a context of comprehensive projections of future energy
sources and uses and to relate specific policy choces to their effects
on the overall projections. To do this it was first necessary to de-
velop projections of future sources and uses of energy for the state.
A number of procedures might have been followed. An understanding of
the procedure we adopted is helpful in evaluating our findings.

We made alternative projections of energy sources by type, and

uses by sector. The source and use projections were intended to span
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ranges of uncertainty about future energy prices, resource availability,
government actions, and the responses of energy producers and users.

Qur projections of energy sources consisted of detailed regional pro-
jections within the context of more general national projections. The
source and use projections were made independently of one another.

We then selected three pairs of source and use projections and incor-
porated them into energy balances by allocating sources among the

various sectoral uses.



ITI. ENERGY USES AND SOURCES

SOURCE AND USE ESTIMATES

Recent energy use in .California has changed markedly from his-
toric trends. Higher energy prices and recession have combined
to cause the first energy use decline in the state since World War II.
Estimating future uses and sources of energy is fraught with risk due

to a number of uncertainties. These include:

1. The availability of a number of energy sources (i.e., natural
gas, electric power plants).

2. Energy prices.

3. Public policy actions affecting price and availability.

4, Consumer respomnses to these fluctuations.

To allow for the wide range of uncertainties, we have estimated

future uses and sources of energy under three sets of assumptions.

Use Projections

The medium energy use case assumes (1) economic and population

growth will follow recent forecasts for the state; (2) energy prices
will continue to increase in relation to goods and services in general;
and (3) energy conservation policies now adopted by the state and the
federal government will be enforced. Although we consider this case
to be a reasonable one for planning purposes, the major uncertainties
make it necessary to assess policy alternatives against other projec-
tions also noted above. The low use case is derived by assuming that
a number of state policy actions are taken to implement energy con-
servation measures beyond those that result from price increases. A
high case estimate is derived by assuming constant 1975 prices and

no government actions to induce conservation. The three sets of pro-
jections are shown in Table 1.

In the medium case, energy use in California grows at an average

annual rate of 1.6 percent per year between 1972 and 2000, compared
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Table 1

CALTFORNTIA ENERGY USE PROJECTIONS

(In trillion Btu)

Year
Case 1975 1980 1985 1990 1995 2000 Rate/Growth
Medium
Residential 720 789 858 959 1054 1152 1.9
Commercial 420 490 605 748 935 1169 4.2
Industrial 1505 1506 1546 1650 1776 1955 1.1
Transportation 2095 2276 2363 2479 2730 2817 1.2
Total 4740 5061 5372 5836 6495 7093 1.6
Low
Residential 720 721 740 769 764 755 0.2
Commercial 420 442 511 601 701 827 2.8
Industrial 1505 1506 1546 1650 1776 1955 1.1
Transportation 2095 1804 1717 1653 1775 1886 -0.3
Total 4740 4473 4514 4673 5016 5423 0.6
High
Residential 720 859 950 1065 1158 1261 2.1
Commercial 420 552 710 923 1196 1557 5.3
Industrial 1505 1621 1885 2256 2675 3178 3.0
Transportation 2095 2415 2788 3172 3672 4126 2.7
Total 4740 5447 6333 7414 8701 10122 3.0




with 3.0 percent in the high case and 0.6 percent in the low case.
These rates of growth are considerably below those of the last several
decades, but are in reasonable agreement with our projections of
national use, which indicate an average annual growth of 2.5 percent.
In the medium use case, which includes the effects of expected energy
price increases, the average annual growth rates in California are:
residential, 1.9 percent; commercial, 4.2 percent; industrial, 1.1 per-
cent; and transportation, 1.2 percent. These are comparable to our
estimates of national trends except for the last two, where the national
rates of growth are projected at zero for industry and 4 percent for
transportation. In the low use case, with additional conservation
actions, residential and transportation use of energy in California
remains almost eonstant; for the rest of the country, the rate of in-
crease in the commercial sector is reduced by one-third, and industrial

growth is the same as in the medium case.

Source Projections

The key assumptions used in making Zow, mediwm, and high estimates
of future oil and gas availability were based on possible variations
in (1) wellhead prices, (2) amounts of domestic oil and gas resources
remaining to be discovered, (3) increases in recovery of crude oil,
and (4) production levels of synthetic natural gas and levels of
natural gas imports. Our projections of availability to the year 2000
are presented in Tables 2 and 3.

All projections of oil production assume development of current
frontier areas offshore and in Alaska; they differ somewhat, however,
in the timing of that development and in the assumed resource availa-
bility. Assuming full development of current frontier areas offshore
and in Alaska, domestic production of petroleum liquids will increase
in all cases. With the completion of the Alaskan pipeline, the recent
decline in domestic production will be reversed, and production will
peak in the late 1980s at levels 20 to 70 percent higher than current
levels. With more selective development, offshore and in Alaska, the

expected increases would be less. In the 1990s domestic production
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Table S.4a

CALIFORNIA SOURCES AND USES BALANCE
(Medium production, medium use)

Year
Source 1975 1980 1985 1990 1995 2000
Natural gas (billion ft3)
Availability 1884 2030 2322 2400 2265 2093
Use, firm
Residential 566 598 616 642 641 650
Commercial 243 255 295 342 396 459
Industrial feedstocks 39 44 49 55 62 69
Use, large users
Industrial fuel 686 753 800 800 750 595
Electric utilities 210 210 362 361 256 200
Field use and losses 140 170 200 200 160 120
Electricity (billion kWh)
Total resources required 160 205 258 323 408 502
Sources
. Hydroelectric 35 35 36 36 36 36
Geothermal 4 16 31 46 61 76
Coal 16 22 30 30 30 30
Nuclear 13 33 49 93 199 297
Gas 20 20 35 35 25 20
il 72 79 77 83 57 43
Oil (million bbl)
Transportation 360 391 406 425 469 484
Electricity generation 122 133 130 140 96 72
Residential and commercial 4 4 3 3 3 3
Industry fuel 63 35 20 22 42 87
Industry nonfuel 58 67 77 88 94 101
Total use 607 630 636 679 704 747

fuel generation.! Geothermal energy is also shown as a small but rapidly growing
component of electric generating capacity.

Another notable feature of the M/M case is the importance of gas as a fuel for
industry, and, to a lesser extent, for utilities. Although near-term shortages might
change the situation temporarily, gas retains its importance throughout the period
under the medium production assumptions. If less gas is available to the state than
is assumed in the M/M case, oil is likely to be available as a substitute. However,
a more extensive use of oil would intensify air pollution problems in critical air
basins. Finally, transportation continues to be the dominant user of oil in the state,
although growth is substantially slower than in the past (1.2 percent per year
compared with over 4 percent historically).

In the M/L case (Table S.4b), reductions in residential and commercial use of
natural gas make additional gas available to industrial and utility users. Compared
with the M/M case, this results in reductions in the need for oil for electricity
generation and, late in the period, displaces a significant amount of the nuclear

! Continuing increases in the capital cost of nuclear power plants, questions about the future rate of
growth in demand, and environmental and safety controversies have recently combined to call into
question the extent to which expansion of generating capacity is expected to occur and the role to be
played by nuclear power.



declines in all cases as available oil resources are depleted. The
projected national increases are almost wholly the result of increases
in production in Alaska and California. The proportion of natiomal
production provided by these two states is expected to increase from
11 percent in 1975 to from 43 to 48 percent in 2000. Because these
two states are likely to produce more oil than can be consumed in the
western states, the existing geographic barriers between western and
eastern markets will be surmounted, and a national petroleum market
will be created.

Production in California is projected to increase in all cases.
These increases are solely the consequences of the development of
federal offshore areas in the Santa Barbara Channel and off southern
California. Onshore (excluding production from Elk Hills, the Naval
Petroleum Reserve), we expect production to decline at varying rates
among the three projections. With offshore development, total state
production could more than double its current level. By 1990, we ex-
pect Alaska to become the largest producing state, surpassing Texas.
With offshore development, most of the oil consumed in California is
likely to be produced in California. 0il from Alaska will provide
most or all of the rest, displacing imports.

California gas supplies will undergo major changes in both avail-
ability and composition during the next 25 years. The availability of
gas, both in California and nationwide, will continue to decline dur-
ing the late 1970s as current sources of supply decline. In the
medium and high éases; national availability turns up by 1980. Total
availability of gas nationwide could continue to increase in the 1980s
as new sources of gas—-natural gas from Alaska, synthetic natural gas
from coal, and imports of liquefied natural gas-——are extensively de-
veloped. These new sources of supply will be considerably more ex-
pensive than current sources. Domestic production in the lower 48
states continues to decline in all cases. In the 1990s, total avail-
ability of gas nationwide declines in all cases.

Both the total level and the composition of future California

gas supplies are highly uncertain. Because California is part of a
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national market for natural gas, the level of future supplies will be
substantially influenced by the gas supply situation nationwide. With
low levels of national availability, some federal allocations are
probable. California's gas supplies may also be affected by Canadian
curtailments of gas exports to the United States. The most important
determinant of the future composition of California's gas supplies
will be the choice of the gas transportation route from the North
Slope of Alaska to the lower 48 states. With one of the choices, as
much as two-thirds of California's gas supply in 1990 could be pro-

vided by shipments of liquefied natural gas.

BALANCING SOURCES AND USES

The allocation of available energy sources among the using sec-
tors varies with each combination of use and production. We have chosen

three pairs of cases to illustrate the possibilities:

1. The pair combining medium production and medium use (M/M)
cases.

2. The pair combining medium production and low use (M/L)
cases.

3. The pair combining low production and high use (L/H)

cases.,

The general balancing procedure is common to all combinations con-
sidered.

The results of the balancing procedure for the three pairs of
cases considered is shown in Tables 4a, 4b, and 4c. The tables sug-
gest a number of points of substantive interest. Considering first
the changes over time for the M/M case, shown in Table 4a, perhaps
the outstanding feature is the relative growth of electricity as an
energy form within the state. This growth, at an average annual rate
of 4.7 percent, although slower than the historical growth rate before
1974 (over 7 percent) is nevertheless far greater than the rate of

growth of total energy use in the state. Among the sources of
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Table 4a

CALIFORNIA SOURCES AND USES BALANCE
(Medium Production, Medium Use)

Year
Source 1975 1980 1985 1990 - | 1995 2000
Natural gasa
Availability 1884 2030 2322 2400 2265 2093
Use:firm
Residential 566 598 616 642 641 650
Commercial 243 255 295 342 396 459
Industrial feedstocks 39 44 49 55 62 69
Use:large users
Industrial fuel 686 753 800 800 750 595
Electric utilities 210 210 362 361 256 200
Field use and losses 140 170 200 200 160 120
Electricity generationb
Total use 160 205 258 323 408 502
Sources
Hydro 35 35 36 36 36 36
Geothermal 4 16 31 46 61 76
Coal 16 22 30 30 30 30
Nuclear 13 33 49 93 199 297
Gas 20 20 35 35 25 20
0il 72 79 77 83 57 43
0i1¢
Transportation 360 391 406 425 469 484
Electricity generation 122 133 130 140 96 72
Residential and commereial 4 4 3 3 3 3
Industry fuel 63 35 20 22 42 87
Industry, nonfuel 58 67 77 88 94 101
Total use 607 630 636 679 704 747

21n billion cubic feet.
In billion kilowatt hours.

cIn million barrels.
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Table 4b

CALIFORNIA SOURCES AND USES BALANCE
(Medium Production, Low Use)

Year
Source 1975 1980 1985 1990 1995 2000
Natural gasa
Availability 1884 2030 2322 2400 2265 2093
Use:firm
Residential 566 533 511 493 440 397
Commercial 243 227 245 267 285 308
Industrial feedstocks 39 44 49 55 62 69
Use:large users
Industrial fuel 686 846 800 850 800 800
Electric utilities 210 210 517 535 518 399
Field use and losses 140 170 200 200 160 120
Electricity generationb
Total use 160 197 239 286 338 392
Sources
Hydro 35 35 36 36 36 36
Geothermal 4 16 31 46 61 76
Coal 16 22 30 30 30 30
Nuclear 13 33 49 81 119 170
Gas 20 20 49 51 50 38
0il 72 71 44 42 42 42
0i1°¢
Transportation 360 312 297 286 307 326
Electricity generation 122 121 74 71 71 71
Residential and commercial 4 4 3 3 3 3
Industry fuel 63 19 20 14 34 52
Industry, nonfuel 58 67 77 88 94 101
Total use 607 523 471 462 509 553

aIn billion cubic feet.
bIn billion kilowatt hours.

cIn million barrels.
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Table 4c

CALIFORNIA SOURCES AND USES BALANCE
(Low Production, High Use)

Year
Source 1975 1980 1985 1990 1995 2000
Natural gasa
Availability 1884 1737 1794 1729 1568 1445
Use:firm
Residential 566 651 687 725 731 742
Commercial 243 296 359 435 527 636
Industrial feedstocks 39 44 49 55 62 69
Use:large users
Industrial fuel 686 606 539 354 128 0
Electric utilities 210 — L — - - -
Field use and losses 140 140 160 160 120 80
Electricity generationb
Total use 160 225 289 377 487 625
Sources
Hydro 35 35 36 36 36 36
Geothermal 4 16 31 46 61 76
Coal 16 22 34 45 74 102
Nuclear 13 33 49 126 209 304
Gas 20 - - - - -
0il 72 119 139 124 107 107
0i1€
Transportation 360 410 474 540 625 703
Electricity generation 122 201 235 210 181 181
Residential and commercial 4 4 3 3 3 3
Industry fuel 63 78 117 1193 287 374
Industry, nonfuel 58 67 77 ! 88 94 101
Total use 607 760 906 1190 1362

1034

aIn billion cubic feet.

bIn billion kilowatt hours.

€1n million barrels.
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electricity, by far the largest growth is in nuclear generation.

This is consistent with the announced plans of utilities, which pre-
fer nuclear power for base load because of its expected lower costs
compared with fossil fuel generation.* Geothermal energy is also
shown as a small but rapidly growing component of electric generating
capacity.

Another notable feature of the M/M case is the importance of gas
as a fuel for industry, and, to a lesser extent, for utilities. Al-
though near—term shortages might change the situation temporarily,
gas retains its importance throughout the period under the medium
production assumptions. If less gas is available to the state than
is assumed in the M/M case, there is likely to be oil available as a
substitute, although oil use would probably produce environmental
problems in critical air basins. Finally, transportation continues
to be dominant in use of oil in the state, although growth is sub-
stantially slower than in the past (1.2 percent per year versus over
4 percent historically).

In the M/L case (Table 4b), reductions in residential and com-—
mercial use of natural gas make additional gas available to industrial
and utility users. Compared with the M/M case, this results in re-
ductions in the need for oil for electricity generation, and late in
the period, displaces a significant amount of the nuclear capacity.
Electricity generation requirements are also reduced by the assumed
slower rate of growth of electricity use in this case. Average annual
growth of electricity is 3.6 percent in this case compared with the
4.7 percent of the M/M case. As a result of these changes, the
assumed nuclear capacity for the M/L case at the end of the century
is about 60 percent of that in the M/M case. Another striking dif-
ference between the two cases is the growth in transportation use of
0oil. The M/L case shows a slight decline over the period in contrast

with the slow rate of growth in the M/M case.

*Continuing increases in the capital cost of nuclear power plants,
questions about the future rate of growth in demand, and environmental
and safety controversies have recently combined to call into question
the extent to which expansion of generating capacity is expected to
occur and the role to be played by nuclear power.
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Finally, comparing the L/H and the M/M cases, a striking difference
is the reduction in gas available for industry because of a combination
of greater use by firm customers and lower availability of gas for the
state. Table 4c indicates that utility use of gas never recovers from
the near-term shortage, that by the early 1980s oil surpasses gas as an
industrial fuel for the state, and by the end of the century, gas is
available only for firm customers. The implications for air quality in
critical air basins would be a major concern in this case.

The rate of growth of electricity as a whole is greatest in the
L/H case, amounting to an average annual rate of 5.6 percent. Because
of the higher rate of growth of electricity use and the limited avail-
ability of oil and gas, coal-fired plants (primarily out of state) and
nuclear plants account for approximately two-thirds of total electric
generating capacity. The implications for growth in nuclear power are
that a substantially greater commitment to nuclear plant expansion than
in the other two cases would have to be made relatively early in the
period (before 1990).

A special aspect of the balance among energy sources and uses is
the balance among consumption and production in California and the PAD
V region, which consists of California, Washington, Oregon, Nevada,
Arizona, Hawaii, and Alaska. Tables 5a, 5b, and 5c show this balance
for each of the pairs of cases discussed previously. As illustrated
in Table 5a, under case M/M, despite the disappearance by 1985 of im-
ports from foreign countries, the expansion of deliveries from the
North Slope of Alaska results in a substantial balance of oil available
for shipment from the West Coast to other parts of the country. This
peaks by 1990 but remains substantial for the rest of the century. At
peak, this movement might amount to 20 percent of domestic oil pro-
duction in the United States.

The situation is similar in the M/L case although the amounts are
larger, imports vanish sooner, and the buildup occurs somewhat earlier.
At peak in this case, the oil available for shipment from West to East

amounts to more than 25 percent of U.S. domestic oil production. In
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Table 5

CALTFORNIA AND PAD V OIL BALANCE
(In million barrels per year)

. Year )
Category 1975 | 1980 | 1985 | 1990 | 1995 2000
5a. Medium Production, Medium Use

California use? 607 630 636 679 704 747

California production 318 437 614 680 643 527

Pad V use? 867 900 909 970 1006 1067

Pad V production 397 1129 1660 2096 2117 1952

Pad V imports 470 91 - -_ - —

Pad V balance - +320 +751 +1126 +1111 +885
0il entering West Coast by

tankerb 549 783 1046 1482 1474 1425

5b. Medium Production, Low Use

California use? 607 523 471 462 509 553

California production 318 437 614 680 643 527

Pad V use? 867 747 673 660 727 790

Pad V production 397 1129 1660 2096 2117 1952

Pad V imports 470 0 0 0 0 0

Pad V balance 0 +382 +987 +1436 +1390 +1162
0il entering West Coast by

tanker 549 692 1046 1482 1474 1425

5c. Low Production, High Use

California use® 607 760 906 1034 1190 1362

California production 318 321 469 473 404 330

Pad V use? 867 1086 1294 1477 1700 1946

Pad V production 397 974 1325 1588 1513 1307

Pad V imports 470 367 224 144 442 894

Pad V balance 0 255 255 255 255 255
0il entering West Coast by

tanker 549 1020 1080 1259 1551 1871

%California use assumed to be 70 percent of Pad V use.

Equal to Pad V production less California production plus imports.
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the L/H case, however, Table 5 shows that foreign imports to PAD V
remain substantial throughout the period and are growing rapidly at
its close, while the amounts available for West to East shipment are
substantially smaller than in the other two cases (they are a result
of the assumption that SOHIO and other companies will carry through
their announced intentions to ship significant portions of their North
Slope crude to the Midwest for refining).

* Table 5 also shows estimates of the amounts of oil entering the
West Coast by tanker.* These are of the same magnitude in cases M/M
and M/L during most of the period. Case L/H, despite the generally
lower assumed availability of oil, shows a substantially higher volume
of oil entering the West Coast by tanker as a result of the greater
dependence on imports. In all cases, the volume increases very sub-
stantially over the period, with the attendant increase in risks of

oil spills.

*

Assuming that all Alaskan oil is shipped to U.S. territory, and
that California coastwise traffic is of the same magnitude as the sum
of o0il shipped to Hawaii or consumed in Alaska.
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ITI. ENERGY POLICY ISSUES

OIL AND GAS SUPPLY ISSUES

West-East 0il Movement

The proportion of national petroleum liquids production in Alaska
and California will increase steadily during the remainder of this
century, creating a surplus of oil that can be shipped to markets east
of the Continental Divide. The amount available for future shipment
will depend primarily on the amount of future oil production in Alaska,
offshore California, and Elk Hills; on the extent of energy conservation
in California; on the continuation of low-sulfur oil imports to the West
Coast; and on the extent to which oil companies with a surplus of crude
0il on the West Coast ship it eastward rather than sell it to other
companies. A surplus is likely to exist by 1980. By 1990, it could be
at a level between 2 to 4 million barrels per day.

This surplus can be shipped eastward by several means. A West-East
pipeline from the West Coast appears to be the most desirable means for
a variety of economic, political, and national security considerations.
There are two basic routes from the West Coast that could be used for
such a pipeline: (1) a northern route beginning in the greater Puget
Sound and terminating in the Midwest, and (2) a southern route beginning
in southern California, traversing the Southwest to west Texas, from
which it could be shipped to either the Midwest or the Gulf Coast. Our
preliminary survey indicates that the southern route has advantages in
cost and market flexibility. On other considerations, the two routes
are essentially equal. Standard 0il of Ohio has recently proposed a
West-East pipeline on the southern route from Los Angeles to Midland,
Texas, with conversion of one of the El Paso Company's natural gas
pipelines to oil transport.

If southern California becomes the western terminus of a pipeline,
it will receive only minor benefits from West-East oil movement: some

jobs, substantial port revenues, and potentially lower crude oil costs.
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However, a number of adverse effects could result from the operation

of the pipeline and its associated tanker traffic: dincreased risks-of
0il spills in southern California waters, a loss of gas pipeline capacity
from conversion to oil transport, and construction of onshore receiving
facilities. With throughput at 3 million barrels per day, there would
be 1040 tanker arrivals per year to feed into the pipeline (one 150,000~
dwt tanker every 8 1/2 hours). On the basis of tanker spill rates of
the 1960s in U.S. waters, from 1979 to 2000 there could be two large
(more than 100,000 bbl), four medium (20,000-100,000 bbl), and twelve
small (400-20,000 bbl) oil spills associated with a cumulative pipeline
throughput of 20 billion barrels. More recent experience under improved
standards suggests lower spill rates.

The possibility of a West-East oil pipeline confronts California
with three interrelated policy questions: (1) Should it accept or
oppose the choice of California as the western terminus for a West- -
East pipeline? (2) If the state permits the choice of California, what
conditions should it insist upon to protect its interests? (3) How
shall the state acquire the leverage it needs to obtain such conditions?

Given the pending changes in the distribution of domestic oil pro-
duction, a West-East pipeline appears to be in the national interest.
All preliminary indications suggest the use of a route originating in
southern California. However, the use of such a route could impose some
net costs on the state. If appropriate measures--guidelines for the
port and its associated facilities, improved tanker construction and
operating standards, comprehensive oil spill liability provisions, and
augmented o0il spill cleanup capabilities-—-are implemented, these costs
might be reduced to acceptable levels. A focal point in state govern-
ment is needed to formulate é comprehensive position and to represent
state interests with the federal agencies involved in the route selec-

tion and the regulation of oil transport.

Offshore 0il and Gas Development

The Department of the Interior has proposed to lease previously

unexplored and undeveloped areas off southern California to stimulate
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domestic production of oil and gas, It has also begun to approve the
development of fields discovered in the Santa Barbara Channel since
the lease sale there in 1968, The proposed leasing and development of
federal offshore areas off the California coast poses several major
policy decisions for the state.

Offshore development promises to provide substantial amounts of
0il and gas for the California market. We estimate that by 1990 full
development could provide 7 to 9 percent of U.S. production of petroleum
liquids, providing (with onshore production) most of the oil consumed
in the California regional market. Full development could also provide
15 to 20 percent of the natural gas available to California. Offshore
development would also reduce oil imports, provide substantial revenues
to the U.S. Treasury, and would contribute a moderate increment of
employment in southern California.

However, offshore development would create an increased risk of
0il spills, have adverse effects on recreational and property values in
coastal areas, and require some onshore facilities in the coastal zone.
Both the potential number and the likely effects of oil spills associated
with offshore development are uncertain, varying with the effectiveness
of 0il industry practice and technology in preventing oil spills and in
cleaning them up when they do occur. Projecting on the basis of actual
OCS experience between 1964 and 1973 suggests the possibility of 26 small
spills, 6 medium spills, and 1 large spill associated with our medium
estimates of production in Southern California OCS areas from 1977 to 2000.
However, if the 1971-1974 period were used as the basis for prediction,
the expected number of spills would be reduced to negligible levels.

The alternatives that the State of California faces and the degree
of control it has over decisions varies by area among the Santa Barbara
0CS, the Southern Califofnia 0CS, and state offshore lands. The state
has direct control over leasing and development of state offshore lands.
It can only imfluence decisions on the federal Outer Continental Shelf,
primarily through its permit authority over pipelines and onshore facili-

ties.
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The primary policy issues for the Santa Barbara OCS are those of
development. The basic alternatives for the state are (1) to use its
permit authority to delay or prevent further development, (2) to approve
proposals as submitted, or (3) to use its permit authority to establish
conditions for development. Any attempts to delay or prevent develop-
ment may be circumvented to the detriment of state interests. Approving
proposals as submitted would impose some otherwise avoidable costs on
coastal zone residents and users. Useful conditions that could be imposed
include the consolidation of onshore facilities, coordination with other
energy developments, and construction of onshore oil pipelines to reduce =
or eliminate coastal o0il terminals.

The primary policy issues for the Southern California OCS involve
both leasing and development. In regard to Southern California OCS
leasing, the state might (1) continue to oppose and delay leasing, 2)
let federal decisions proceed unimpeded, or (3) seek state participation
in key aspects of leasing and developments Some delay appears to be
justifiable to allow for completion of Congressional activity providing
revenues to states and localities for otherwise uncompensated costs of
development and establishing a comprehensive federal oil spill liability
fund. Revising leasing practices (such as incorporating more explicit
antitrust practices) would also be desirable before extensive leasing.
State participation in leasing and development is important to ensure
that state and local concerns are considered in the selection of lease
offerings, to promote consolidation of pipelines and onshore facilities
wherever possible, to coordinate OCS-related facilities with other energy
facilities, and to ensure that adequate preventive and mitigating measures
for potential oil spills are implemented. State participation in deter-
mining the tracts that will be offered for sale is particularly important
if environmentally sensitive areas such as Santa Monica Bay are to be
excluded from the initial sale.

Leasing and development of California OCS lands is in the national
interest. It may have minimal adverse effects on the state if it proceeds

selectively under conditions that are responsive to state and local
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concerns. A joint planning effort between state agencies and the
Department of the Interior for offshore exploration and development is
necessary if this is to be achieved. Offshore development promises to
reduce tanker-borne oil imports and to augment state gas supplies on a
timely basis, providing greater flexibility in coping with future gas

supply problems.

Northern California Deepwater Port

An important issue for California is whether a deepwater port to
serve San Francisco Bay Area refineries will be needed in the future.
Currently, nearly half of California oil consumption is supplied by non-
California sources. If offshore leasing and development is allowed and
if production of Naval Petroleum Reserve #1 (Elk Hills) is permitted on a
continuing basis, total California production could meet most of Calif-
ornia's needs by 1980. However, within California there are apt to be
regional imbalances among produétion, refinery capacity and input, and
consumption. Except for Elk Hills, all of the increases in production
.will be in southern California. Refinery capacity in northern California
is likely to exceed consumption there substantially. Shipments of 200,000
to 600,000 barrels per day of crude oil to San Francisco Bay Area refineries
from sources other than the San Joaquin Valley will be necessary during
the 1980s, These shipmenté could come from Alaska and foreign countries
instead of from southern California.

If shipments from other sources to San Francisco Bay Area refineries
approach or exceed 600,000 barrels per day, a deepwater port serving
these refineries may be desirable. Because they can accommodate larger
tankers, deepwater ports permit reduction in the tramsport cost of oil
and less tanker traffic for a given amount of oil shipped (and. thus a
reduced risk of collisions). However, with the use of larger tankers,
the size of the largest possible spill is increased.

Standard 0il of California had applied to build a deepwater facility
at Estero Bay to serve the San Francisco Bay Area, but postponed its plans

indefinitely because of increasing costs and uncertainties over future
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supply and demand, and federal import policies, This or similar pro-. =
posals could be activated in the future, if warranted by trends in costs,
consumption, and production, A deepwater port for northern California
may not be necessary. With medium case o0il use and continuing Elk Hills
production, a deepwater facility would be drastically underutilized.

With high oil use and a shutdown in Elk Hills, a deepwater facility could

be beneficial.

Liquefied Natural Gas

Some shipments of liquefied natural gas (LNG) will be necessary to pro-
vide adequate gas supplies for California on a timely basis. The amount
of LNG shipments coming into the state could be anywhere between 1 to 6
billion cubic feet per day during the 1990s, providing 20 to 80 percent
of California's gas supply. Pacific Lighting has already applied to
ship LNG to California from the Cook Inlet in Alaska and from Indonesia.
El Paso Natural Gas Company has applied to construct a pipeline from the
North Slope to south Alaska, where the gas would be liquefied and shipped
to California. Western LNG Terminal Company (a subsidiary of Pacific
Lighting) has applied for permission to construct terminal, storage, and
regasification facilities at Los Angeles Harbor, Oxnard, and Point Con-
ception.

Shipments of liquefied natural gas would provide additional supplies
of a convenient, efficient, and clean-burning fuel. However, they also
pose problems of cost, reliability, safety, and adverse environmental
effects. Imports of LNG are likely to be the most expensive sources of
gas for California (with the possible exception of synthetic natural gas
from coal). They are significantly more vulnerable to lengthy disruptions
than supplies coming into the state by pipeline. Spills, particularly
from LNG tankers, may pose major safety problems.

The current process for regulating LNG developments has five apparent

shortcomings:
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1. There is insufficient coordination by public agencies
between LNG proposals and other gas supply issues.

2. There are no formal mechanisms for coordinating LNG facility
siting with other energy facility siting.

3. The present LNG terminal siting process in the state may
be so structured that some environmental considerations are
given precedence over safety in siting decisioms.

4. There appear to be no requirements for reducing the effects
of disruptions of LNG shipments.

5. There is no liability fund for damage resulting from a major

LNG accident.

If the decision were made to encourage the timely development of
sources of gas supply other than LNG, the state could do so by supporting
the leasing and development of federal offshore areas off the southern
California coast, by urging federal approval of the Arctic Gas proposal
for the transport of North Slope gas to U.S. markets, and by supporting
legislation increasing new contract wellhead prices for interstate gas.

Choices méy be necessary among the three proposed terminal sites.
Because Los Angeles Harbor may be used by the heavy oil tanker traffic
associated with a West—-East oil pipeline, siting a LNG terminal there
as well may not be desirable. If after extensive public hearings, major
uncertainties still remain about the safety of LNG operations, the Los
Angeles Harbor site could be disqualified also by virtue of its proximity
to areas of dense population. The Oxnard site is near an area of moderate
population and some industrial development. Point Conception is in a
nearly unpopulated area with a small number of energy developments.
Approval of either Oxnard or Point Conception as the initial terminal
may delay the initiation of LNG shipments from Cook Inlet (now intended
for Los Angeles Harbor). The resultant shortfall in gas supplies could,
however, possibly be prevented if development of oil and gas fields in
the Santa Barbara Channel proceeded on a timely basis and if prices on
new contracts for interstate gas were deregulated, Two terminals will

probably be needed to provide a safeguard against disruptions.
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Other measures that can be taken to reduce the probability of dis-
ruptions of LNG shipments and to minimize their effects include appro-
priate contractual conditions, buffer storage, and pooling arrangements
among the gas distributing companies in the state.

Liquefied natural gas can be a useful addition to California's gas
supplies if other less costly and more reliable sources are unavailable
on a timely basis. However, other sources of gas should be encouraged

so that California is not locked into a heavy dependence on LNG.

Gas Transportation from the North Slope of Alaska

The North Slope of Alaska could be one of the primary sources of
natural gas for U.S. consumers after 1980. Already 26 trillion cubic
feet of reserves have been confirmed, and more discoveries are expected.
Two applications to comstruct gas transportation systems from the North
Slope are currently pending before the Federal Power Commission. One,
the Arctic Gas system, proposes a pipeline system with branches beginning
on both the North Slope and the Mackenzie Delta in Canada and moving
south across Canada to serve consumers in the western, midwestern, and
eastern United States and in central Canada. The other, the El Paso
system, proposes a pipeline across Alaska (paralleling the trans—Alaska
0il pipeline) combined with a LNG tanker route to Point Conception in
southern California, from which it could serve consumers in California
and the Southwest. The choice between these two proposals promises to be
the most significant determinant of California's gas supply from 1980
into the 21st century.

To elucidate the choice facing California, we made a preliminary
comparison of the two proposals using the following criteria: (1) direct
and indirect costs, (2) reliability, (3) timeliness, (4) safety,-and
(5) environmental effects within California. More detailed evaluations
are likely to emerge from the forthcoming hearings before U.S. and Canadian

authorities. We concluded that:
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The Arctic Gas system is likely to have both lower direct

and indirect costs than the El Paso system. Concerning

direct costs, the transmission chargeé of the Arctic Gas

system are likely to be less, particularly if it were to be
expanded beyond present planned capacity. Indirectly, ship-
ments of LNG through the El Paso system would displace less
costly gas now being shipped from the Southwest to California.
The Arctic Gas system also provides more flexibility for
California companies in choosing among potential gas suppliers,
thus promoting competition.

Both systems are vulnerable to potential disruptions. Because
it would traverse the active earthquake zone of southern Alaska
and because of its LNG link, the El Paso system is both vul-
nerable to more kinds of disruptions and to more lengthy dis-
ruptions. The probabilities of the more significant disruptions
are unknown, precluding precise comparisons. Preliminary evidence
suggests that the Arctic Gas system would be more reliable.
Completion of either system is not likely until the early

1980s. Because planning on the Arctic Gas system is further
advanced, it could be completed earlier, assuming the same
approval time for either application. Because the choice of
systems will have substantial effects on California gas sup-
plies for more than three decades, possible differences here

of six to eighteen months should not dominate the decision.
Because of its LNG link, the El Paso system poses more safety
rigsks than the all-pipeline Arctic Gas system.

The adverse environmental effects of construction and normal
operation associated with each system in California are local,
typically minor, and often temporary. Construction and operation
of the LNG terminal associated with the El Paso system are

likely to have the more adverse effects.
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From current information, the Arctic Gas proposal appears to be
as good as or superior to the El Paso proposal on all of these five
criteria, based on California's interests in the decision. Future
actions of the Canadian government could, however, alter this com-

parison.

Natural Gas Regulation

Natural gas supplies the majority of California's nontransportation
consumption of primary energy. The discrepancy between natural gas sup-
ply and demand accompanied by mounting industrial service cutoffs since
1972 threatens disruption of the California economy, and increased air

pollution.

Market Power of Gas Producers and Pipeline Utilities. Regulation

of interstate gas prices is a source of consumer protection, under condi-
tions of limited competition. Since the Phillips v. Wisconsin decision
of the U.S. Supreme Court in 1954, the Federal Power Commission has set
prices of interstate pipeline gas. When competition is not possible in
the delivery of essential services, price regulation provides ineffective
consumer protection. The two problem areas for California natural gas
consumers are: concentrated ownership of Alaskan gas reserves that
are not yet dedicated under long-term supply contracts (the so-called
uncommitted reserves), and concentrated ownership of gas pipelines serving
California markets. ARCO has been able to obtain a CPUC-approved agree-
ment with the Southern California Gas Company by which the California
utility will advance to ARCO the financing costs and interest on a
$420 million loan, obtained through an increase in current gas rates,
in return for negotiating rights to Prudhoe Bay gas reserves. As shown
in Table 6, Prudhoe Bay gas reserves amount to some 84 percent of total
U.S. uncommitted reserves of large gas producers. Antitrust criteria
for future Pacific rim OCS oil and gas leasing can diffuse ownership of
uncommitted gas reserves. Meanwhile, reform of federal antitrust stan-
dards could prevent exploitation of natural gas consumers, which may
otherwise occur even with federal and state price regulation.

The market power of interstate pipeline companies may be minimized

by imposing common carrier duties, so that California purchasers may



TOTAL OF

-28-

Table 6

84 LARGE U.S. NATURAL GAS PRODUCERS UNCOMMITTED RESERVES

(In trillion cubic feet)

Lower 48 States
Total

Permian | Hugoton- Other Lower 48 Total
Date Basin | Anadarko Calif. | Lower 48 States Alaska U.S.
Dec. 31, 1969 0.59 0.35 0.05 3.59 4.58 1.41 5.98
Oct. 1, 1970 0.35 0.29 0.01 3.72 4.37 1.70 6.07
Dec. 31, 1971 0.44 0.04 0.06 3.28 3.82 27.822 | 31.64
Jun. 30, 1972 0.32 0.05 0.08 2.95 3.40 27.828 31.22
Dec. 31, 1972 0.65 0.05 0.22 1.76 2.68 27.828 30.49
Jun. 30, 1973 0.75 0.09 0.02 2.12 2.98 27.823 30.80

SOURCE: Federal Power Commission Docket No. R-405; U.S. Senate Committee

on the Judiciary, Subcommittee on Antitrust and Monopoly, Natural Gas Industry,
Hearings, Pt. 2, 1973-74, pp. 830, 831, 926, 1000, 1682.

3prudhoe Bay reserves are estimated at 26.0 trillion cubic feet.

transport gas bought in Texas or New Mexico across the El Paso or Trans-—

western Gas pipeline systems.

Common carrier status for intrastate gas pipelines is a more com-
plex matter. In California control of statewide gas pipelines--by Pacific
Gas & Electric in the San Joaquin Basin and by Southern California Gas
Company to the south--serves as a source of market power that is used
to depress prices paid to California gas producers. Common carrier
status for California gas utility companies could reverse the decline
in California gas production. However, it is generally agreed that
common carrier pipeline status would raise the prices of California-
This in turn could raise the price paid for Alaskan gas

This effect will

produced gas.
under the advance payment agreement discussed above.
cease to be significant in the event of deregulation. Accordingly, intra-
state common carrier status for gas utility pipelines should not precede
federal deregulation of wellhead gas prices, at least for omshore

production.
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Federal Price Deregulation. Recent projections of the effects of

alternative federal legislation dealing with natural gas regulation vary
in the estimates of their impact on prices, supply, and demand. The
effects of deregulation are therefore uncertain at this time.

Current Congressional proposals to adjust but retain gas price
ceilings might leave California with a risk of higher gas price increases
than other gas importing states. Under such legislation, high transport
costs for Alaskan gas and price exemptions for LNG and synthetic gas
from coal will affect the majority of California gas supplies that we

project for 1985 and after,

Canadian Gas Export Controls. In 1974, about 38 percent of net

Canadian gas exports to the United States was shipped to northern Calif-
ornia, providing 41 percent of PG&E's gas supply. As supplies from the
Southwest decline, the contracts for Canadian gas will become increasingly
important for northern California. However, the National Energy Board

of Canada has recently released a report on projected Canadian reserves
and deliverability constraints, suggesting that future shortages would

be borne primarily by the export market. If exports to California are
substantially reduced between 1977 and 1980, gas deliveries to firm
industrial users in California could be curtailed, adversely affecting
industrial output and employment, Our projections of supply for 1980 and
1985 could be overly optimistic in the event of substantial Canadian gas
curtailments. In particular, natural gas for boiler fuel use during
critical air periods might not be available in the early 1980s, as shown
in our projections for 1980 and 1985--thus forcing a choice between public
health and industrial output.

In the last several months the Canadian Government has given con-
sideration to the special problems that gas curtailments might impose on
affected states. Moreover, the strong U.S. financial and trade leverage
with Canada is persuasive. California could develop a coordinated posi-
tion with other affected states to ensure effective representation of its

interests before the Canadian Government.
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Natural Gas Allocation Within California. We find no optimal

strategy for administrative allocation of inadequate supplies of gas

at regulated prices. Inefficiencies that result from allocation should
be considered among the costs of federal wellhead price controls and a
lack of common carrier status for pipelines of California gas utilities.

During the interval that natural gas allocation is required,
California should adopt an end-use system of allocation that minimizes
the risks of additional interstate gas curtailments resulting from in-
consistent state and federal allocation standards.

Criteria for limited gas-firing of steam—electric plants in
critical air basins during critical air quality periods should be evalu-
ated by California's Inter-Agency Natural Gas Task Force and the legis-
lature before making decisions on boiler fuel prohibitions and other con-
servation measures. If legislative or CPUC decisions are not made in
1976, the risk of additional curtailments by Congress or the FPC and by ~
the National Energy Board of Canada will mount. On a per capita basis,
California now uses less than the average national consumption of gas
for boiler fuel. A nationwide prohibition of electric utility use of
gas as boiler fuel, with exceptions for air-quality:emergencies, is
likely to benefit California. The loss of gas to utilities in California
would be more than offset by the increased availability of southwestern
gas for California industrial use. This net increase in supply would
either require federal price deregulation or common-carrier status for
interstate pipelines.

As additional data on health hazards of sulfates and sulfur oxides
are available, and if gas supplies improve as projected, relaxation of
prohibitions on boiler fuel uses of gas should be reconsidered. Accel-
erated research by the California Air Resources Board on sulfur emissions
in the state should aid effective representation of state interests in

Washington and Ottawa.
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ELECTRICITY SUPPLY ISSUES

Estimates of the projected mix of generation to the year 2000
are given in Tables 4a, 4b, and 4c for three combinations of resource
availability and use. The rationale for the estimates is discussed
briefly below, as well as the gross implications of the tradeoffs avail-
able in planning the mix of generation facilities. We have not analyzed
the effects of the various alternatives because the thorough analysis
necessary for comparison and evaluation is well beyond the intended scope
of our overall study objectives. We recommend strongly that a compre-
hensive analysis and comparison be made of the implications and effects
of alternative decisions for future mixes of electricity generation
capacity in the state.

Utility projections for the next ten years indicate an almost com-
plete phasing out of natural gas as a fuel. In our projections for the next
five years, we estimate that natural gas will continue to be supplied in
minimum quantities to California electric utilities for use in critical
air basins, and that this use will be approximately equal to that expected
for 1975. We urge that the state encourage the FPC to modify its alloca-
tion system to allow for this important use; however, until and unless
natural gas supplies become more plentiful nationally, we believe that
this application (i.e., to critical air basins) is the only justifiable
use of natural gas for thermal power generation.

Our estimates of natural gas production after 1980 indicate that
both national and state availability should increase as a result of
Alaskan production, foreign LNG imports, and synthetic gas production, so
that considerably more than the minimum for critical air basins:should be
available for the electric utilities in California. Whether or not it
will be used depends on Federal Power Commission allocations and on the
price of gas relative to alternate sources. We take an optimistic view
on both of these factors, and assume that the utilities will use (and be
allowed to use) all of the natural gas available to them from 1985 to
2000.

Utility plans for the next ten years include several new oil-fueled

power plants and a number of combined cycle peaking plants using fuel oil
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or distillates. We project a continued increase in the use of petroleum
as a fuel for electricity generation over the next ten years, followed

by a decrease in the latter part of the century, first as natural gas
becomes available temporarily, and then as other modes of generation

(e.g., nuclear and geothermal) become significant. We do not expect that
the new oil-fueled plants entering the system in the next ten years are
likely to be abandoned even though other types of facilities are developed.
Therefore, our estimates include a continuation of a minimum level of oil-
fueled generation through the year 2000.

There are no coal-burning power plants within the state, but Calif-
ornia utilities own shares of several coal-fueled facilities in Arizona,
Nevada, Utah, and New Mexico. A number of additions to these out-of-state
facilities are also planned over the next ten years.

With medium production of oil and gas, we assume that utility plans
are followed to 1983, but that no new additions of coal units are made
beyond that time. With low production, lack of natural gas and domestic
0il will require the continued construction of coal-fueled generation
facilities to meet electricity demands.

In our medium production estimates, we assume that utility plans for
new nuclear capacity will be followed through 1985. Additional capacity
for 1990 is assumed to include only the Mohave units. Beyond 1990, utility
plans are very tentative, and we assume that sufficient new nuclear capacity
becomes operational to balance energy requirements. In the low production
estimate, we use utility plans, both designated and tentative, through
1990, followed by a continued growth of 10 percent per year in nuclear
capacity from 1990 to 2000.

For overall geothermal capacity in the state, we have adopted the 'best
estimate" of the Department of Conservation, which indicates a generating
capacity for geothermal resources of 7000 MW by 1990. Their estimates
indicate an expected average annual increase of 440 MW in geothermal generating
capacity from 1980 to 1990. Assuming that these increases continue steadily
through the decade 1990-2000 yields a capacity of 11,500 MW in the year
2000,
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To illustrate the combined effects of all of the possible actions
that might be taken to conserve electricity and to develop new sources, we
prepared a composite case that consists of the low use case with the
addition of solar energy for space and water heating, the use of organically
derived fuels for power generation, an optimistic geothermal estimate,
and FPC permission to use natural gas for electricity generation. For
illustrative purposes, we used all of these possibilities to reduce the
requirements for nuclear power, although other changes in the mix of
sources are equally plausible.

In the two decades from 1975 to 1995, only a very modest addition
to nuclear capacity would be needed, and in the year 2000, nuclear gen-
eration capacity is reduced from about 47,500 MW (medium production,
medium use balance) to about 10,200 MW. Measured in terms of numbers of
1000-MW plants, only 10 nuclear plants are required instead of 48.

There is much uncertainty about many of the assumptions in this
illustration, and we do not wish to imply that the results are necessarily
realistic projections. However, the message of this illustrative case is

clear: The combination of a number of actions, each small in itself, can be

very powerful in affecting the mix of energy sources required in the future.

In this example, we have combined decreases in electricity use through con-
servation and the substitution of solar energy with increases in electricity
production from geothermal and organic sources to reduce the need for
nuclear power by a factor of almost five. Obviously, other combinations

and other objectives can be analyzed just as readily.

Geothermal Development Issues

The estimates of geothermal resources cited above are significant,
but subject to considerable uncertainty based on geological and techno-
logical controversy. Equally complex are the institutional problems and
uncertainties associated with the development of geothermal energy. The
issues have been under study by state legislative committees, state univer-
sity researchers, and federal and state agencies. The problem areas

identified in these studies include:
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o Lack of development of private leaseholds.

o Uncertainties about the definition of the resource in federal
and state law.

o Uncertainties concerning property tax status.

o Problems with federal and state lease procedures.

There are a number of ways in which the state legislature could
encourage and aid in the development of geothermal energy resources; for

example:

o Require performance and active drilling on state leases within
a specified time period.

o Exempt proved geothermal resources from property taxes until
first sale.

o Ensure coordination of state and federal regulations, standards,
and development procedures.

o Ensure state support of research and development efforts designed

to resolve problem areas in geothermal energy development.

OTHER SUPPLY ISSUES

Two alternate sources of energy are of interest in Califormia: solar
energy for space heating and water heating in buildings, and organic sources
of methane or alcohol. Other alternate sources are possible, and have been
much discussed in the technical and nontechnical literature. These include
wind power, tidal power, energy from thermal gradients in the oceans, con-
trolled thermonuclear fusion, and electricity from solar energy. Each of
these appears to have sufficient environmental, technical, or economic
problems associated with them to place them beyond the time horizon of
this study. Because these sources may be quite important in the future,
however, it would be prudent to undertake serious research and development

efforts on them.

Solar Energy

Solar energy is one of the most promising new energy sources for

California. The energy itself is free, but the initial cost of a system
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to convert it to useful applications has been a formidable handicap. How-
ever, as the prices of other energy sources increase, and as the concept
of life-cycle costs becomes established, solar energy systems appear very
attractive in California.

The initial applications are as a replacement for electric resistive
systems for space and water heating, where solar heating systems are already
considerably more economical than their electric counterparts on the basis
of life-cycle costs. However, the initial investment for a solar energy
system is several thousand dollars with present production techniques, which
inhibits widespread adoption regardless of life-cycle costs.

A typical installation in California requires a flat-plate collector
area of about 80 sq ft for water heating, and about 330 sq ft for combined
space and water heating. Current estimates for total installed system
costs, based on mass production of units, are about $5 per sq ft. At
these costs solar heating systems are competitive economically with elec-
tric heating systems and should penetrate the new and replacement market
if the manufacturing base develops. Unless system costs can be reduced
through more economical techniques or through government subsidy, it
is unlikely that solar heating systems will displace natural gas for space
and water heating within this century.

With positive state or federal encouragement for the development and
use of solar heating systems as replacement for electric systems, we esti-
mate that about 30 billion kWh per year of electricity would be saved by
the year 2000, compared with a total generation requirement in the medium
case of about 500 billion kWh.

Implementation policies to encourage this development should be directed
at two objectives: to ensure that an adequate manufacturing and servicing
capability exists; and to ensure that there are incentives to motivate
builders and homeowners to install solar heating systems. These initiatives

can take a variety of forms:

0 Subsidies to manufacturers of solar heating systems.

o Financial incentives to homeowners and builders.
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0  Education on the concept of life-cycle costs.
o Encouragement of electric and gas utilities to make solar
heating systems available to customers on a lease basis,

o Modification of building codes,

Organic Fuel

All organic wastes and green plants represent a reserve supply of
solar energy that has been stored in the material by photosynthesis.

This energy can be converted by established processes into more conven-
tional fuels such as synthetic oil, methane, or methanol. Sources of
organic material in California might be wastes from the urban, agricul-
tural, and industrial sector, the natural forests, or crops grown specif-
ically for energy conversion.

Potential fuel production from organic wastes could be as high as
285 trillion Btu per year by 2000, with over 80 percent of this coming
from urban refuse and agricultural wastes.

There are almost 4 million acres of unharvested cropland in California,
and 2 million acres of farm woodland (not commercial forests) that could
probably grow energy crops such as eucalyptus trees with a fairly high
yield., This would provide enough organic matter for about 250 trillion
Btu per year of fuel.

With the optimistic assumption that 50 percent of the potential from
wastes and crops can be achieved by 2000, and that methane is produced for
use in electricity generation, organic materials could be producing over
25 billion kWh of electricity per year by 2000.

Possible policy actions to aid in the development of organic sources

of fuel include:

o Subsidies to encourage development of waste conversion systems.

o Sponsorship of projects to determine preferred energy crops for
California.

o} Support of demonstration plants to establish total system costs

and to resolve technical problems.
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ENERGY CONSERVATION ISSUES

Recent rates of energy use reflect a significant reduction from

historical rates of growth. Among the factors that may have contributed

to this change are rises in the relative prices of energy, the recent
recession, and public exposure to widespread discussion of the energy

crisis. The possible future effects of higher energy prices on rates

of growth in energy use have been reflected in the projections discussed
above, and they are summarized in Table 1 (see Sec. II).

In addition to these price effects on energy use, there are sug-
gestions for government actions of various kinds to slow the growth of
energy use by promoting energy conservation. These include suggestions
that government assist energy users in adjusting to changing circum-
stances by providing information and advisory services in areas where
consumers, on unfamiliar ground, may be unable to make efficient choices.
Another avenue of government action is that of affecting the market
incentives facing energy users by taxing undesired enefgy uses or sub-
sidizing energy-conserving methods. Finally, it has been suggested
that government should directly restrict or proscribe undesired energy
uses by administrative regulation.

Like other government actions, energy conservation programs have
both benefits and costs. The benefits are those arising from the reduc-
tion in energy use. These include reduced reliance on imports of oil,
avoidance of spillover effects of energy production and use on the environ-
ment (such as air pollution and land use conflict), more time to resolve
uncertainties about future sources of energy supply, reduced tanker
traffic, and reductions in outlays for energy.

The costs of energy conservation programs #nclude, of course, the
direct administrative costs reflected in government budgets. They also
include reductions in the quantity or quality of the services provided
by the energy use in question, and where proscription is involved, the
costs include the value to energy users of the consumption opportunities
denied them by government action. They may include increases in overall
costs to users resulting from increases in the costs of energy using
equipment or economic dislocation in specific sectors, with attendant
unemployment.

The evaluation of a proposed government conservation program, then,

implies an assessment of its actual effectiveness in reducing energy
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consumption, of the spillover costs avoided by the reduction, and the
net private benefits to energy users given up by the reduction. Such
an evaluation has not been possible for the various measures considered
in this report. We have, instead, assessed the potential energy savings
that would be realized assuming specific patterns of individual user
response to the measures, and in some cases we have attempted to
measure the changes in life-cycle costs to perform given functions by
energy-conserving alternatives, concentrating on those measures that do
not increase or that reduce such private costs. Within this project, no
systematic quantitative assessment was made of the effect of conservation
programs on social costs and benefits, although some discussion of these
issues is presented in selected cases. The comparisons between the low use
case and the other cases should therefore be treated neither as a recom-
mendation of the specific policies discussed, nor of any overall con-
servation target, but rather as an indication of the potential for
energy saving, given the assumptions we have made about program effective-
ness, and as a guide to further consideration by the state and federal
governments of specific measures,

Comparing the various California cases shown in Table 1, the largest
differences are to be found between the high and medium use projection
in the industrial sector, and between the high, medium, and low cases
in the transportation sector. To relate these differences to the various
energy sources, we have derived Tables 7 and 8 from the energy balance
tables presented earlier, These tables show the sources of energy by type
and the uses by sector, and they display the differences between the three
balance cases presented earlier. They reemphasize the magnitude of the
reduction in oil use in transportation among the cases.

These tables also show the difference in industrial energy use and
its distribution among the various energy forms.

The benefits of the reductions shown in the tables may be distributed
in a number of ways. If, for example, production of oil in PAD V and
California is held constant by assumption, the reduction in oil use between

the medium and low use cases, composed of the reduction in total energy



-39-

*sanTeA 9ATIE39U LJTu3Ts sosoyjuUdIR]

‘qy pue ey soTqel ul

pozTieumns pue 9A0qe (T *d UO POSSNOSTp S9sed H/T puB H/W Yl US2MIDq SPOULI9IITP SY3 smoys aIqe3l STUL,

9v6¢ ¢6¢CT 9%76¢ -= %L 96!, (9€9) 769¢ . &304
- 7671 - vl 96L (0T2) ZL9 L3110
0861 S0¢ SLO0T - - -- (6665) 0L9T TeTaasnpur
G06 8CL LLT - - - LLT - 1EBTOI2Wwon)
T6T 6S 6 - - - 6 - TBTIUSPISOY
OTET - 0TEeT - - - - OTE¢T 3aodsuea],
000¢
68TT 43 68TT - - Ty (v6%) 79T Te30%,
-- 6ze - -= Y (89¢€) 1S9 £3TTTIN
6TY STT %0¢ - - - (T92) 696 TeTazsnpur
%70¢ ovT %9 - - - %9 - TBTOISWmo)
0T 0L TL - - - 1. - TBTIUSpISaY
4 - STh - - - -- ST 31odsueap,
S86T
TelorL AITOTIIOOTYH Axewtag EEYRTG) IB9TONN TB0) EER) T1T0
LAELY £108938)

(n31g UOIT[f43 Ul) poaases ABxauy

g SESVAYONI HDI¥d OL ENd SONTAVS ADYANH

L ST9eL



—40-

*senTeA aATIESoU LITuSTS sesoyjusIBg

‘% pue B S9Tqe] UT

pezTiemwuns pue dA0qe () *d uo pISSNOSTP S9SBO /W 9yl Pue K/W 94l US9M]DQ SIOULILIITP 943 Smoys 9Tqel STUL,

8Y¢ IYTT 18%¢ -- vEET - - LYTT 1B307
- 9911 -- veeT -- (66T) TT £31TT30
-— - - - - - (502) 507 TET1ISNpUL
908 $%9 ST - - - 16T - TEIOI2umoy)
7L T16% €62 - e - €62 - TBTIULSPTSOY
T€6 - T€6 - - - - T€6 jxodsuea]
000¢
£66 61 €66 - - - - €66 Te30L
- - c6l - - -- (SST) LYE L1710
_— - — _— _ - - - TeTIlISnpul
L6T LYT 0< - - - 0¢ - TBT2I2umOo)
0ST Gy T - - - S0T - TETIIUSPISIY
9%9 - 9%9 - - - - 9%9 jiodsueiag,
G861
1e301 |A3T0Ta309Td | AIBWIlg 19430 IB9TONN 180D sen 1T0
18304 £10393®)

(n3g UOTTTTA3 UT) poaeg ASieug

mmMMDm<mE NOIIVAYASNOD TVNOILIQAV OL ANd SONIAVS ADTINH

8 9TqEL

'



41—

use in transportation (due primarily to improved automobile fuel effici-
ency in the low case) and an assumed switch from oil to gas as industrial
fuel, together make possible a substantial increase in the amount of
0il available for shipment from the West Coast to other parts of the
country. In addition, reduction in o0il use in California would tend to
reduce the spillover effects on the environment. Thus, the potential
effects of more strenuous consefvation activities in California offer
some benefits directly to the state and some that will be diffused to
the nation as a whole. The mixture between the two will depend on the
specific nature of the savings and on developments and policies in other
states and in the federal government. |

Similar illustrations could be offered with respect to the costs
of conservation measures. If, for example, California follows a go-it-
alone policy with respect to mandated fuel efficiency standards for
automobiles, both the administrative costs reflected in the state budget
and the effect on California drivers are likely to be greater than if such

a program is adopted on a nationwide basis.

Transportation Sector

Transportation in California accounts for 44 percent of total energy
use and is therefore a substantial target for energy conservation. The
energy used in transportation can be reduced by (1) reducing the amount
of travel, (2) increasing the efficiency of the various transportation
modes (e.g., automobile, bus, rail transit, aircraft), and (3) switching
to more efficient modes. The primary targets for conservation appear to
be automobiles and light trucks, which account for about two-thirds of
1975 estimated transportation energy, and diesel trucks, which consume
about 5 percent. The most promising measures are increasing the efficiency
of automobiles and reducing automobile vehicle miles traveled (VMT).

Less promising measures include inducements to increase carpooling, or
to switch from cars to buses, and measures to increase aircraft load

factors. In the lowest category of effectiveness as measured by poten-
tial savings are increasing truck load factors, switching freight from

trucks to rail and passengers from aircraft to trains.
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To estimate potential savings related to automobile use, we assume
in the base case a 20 mpg average for new cars by 1980, a fleet average
of 20 mpg by the year 2000, and a constant 1973 gasoline price of 52
cents per gallon maintained to the end of the century. Commercial jet
fuel consumption is assumed to grow at 4 percent per year, diesel fuel
to climb slowly, and residual fuel to remain constant.

The low use case assumes a 28 mpg average for new cars by 1985 and
that the fleet achieves this average by the year 2000. It also assumes
further increases in airline load factors, as well as increases in truck
load factors and model switches from truck to rail. Successful implemen-
tation of these measures would result in savings over the base case by
the year 2000 of 46 percent in gasoline use, 19 percent in jet fuel, and
10 percent in distillate.

Policies to improve auto fuel economy were the subject of a recent
Rand study that concluded that, short of direct gasoline rationing, the
only way to achieve substantial gasoline savings in the near term (1 to
4 years) is to increase the pump price of gasoline.* In the longer term,
improvements in new car fuel economy through weight reduction and other
technological improvements offer greater potential for energy conservation
than those available in the near term. Such improvements might be brought
about by some combination of long-term increases in gascline prices, excise
taxes on new cars, graduated by fuel efficiency or government-mandated
fuel economy standards.

Each measure has a variety of side effects. For example, higher
gasoline taxes would reduce personal mobility; would reduce auto-related
employment, sharply at first and to a lesser but continuing extent later;
would inflict a disproportionately heavy cost on commuters with 1975
earnings below $13,500; butiwould also cause rapid reductions in auto
emissions. Improved fuel economy would result in user cost reductions,

which become larger as older cars are scrapped; as the cost per VMT declines

* I i .
S. Wildhorn et al., How To Save Gasoline: Public Policy Alternatives
for the Automobile, The Rand Corporation, R-1560-NSF, October 1974.
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more travel may be induced, partially offsetting gasoline use reductions
per mile traveled. Employment in service and auto parts would probably
increase due to increased VMT and so might auto emissions.

Although the potential savings in energy use in transportation
appear to be large, the role of the state in taking policy initiatives
in this area is not clear. TFirst, the overall objective in reducing
the growth rate of 0il consumption is heavily conditioned by national
considerations, as indicated in the preceding discussion. Neither a
nationally established goal for oil conservation nor the means to
achieve it have yet been adopted by the federal government. California
might nevertheless undertake initiatives to demonstrate the feasibility
and effectiveness of an approach to the problem. However, because of
the strongly national character of the automobile market, an attempt to
mandate strict fuel efficiency standards for California vehicles might
impose significant hardships on California drivers. Compartmenting the
California market would raise the costs of cars permitted in California
relative to those in the rest of the country and reduce the range of
choice available to California purchasers.

If California is to take a lead in this area, an approach based on
an excise tax graduated by fuel efficiency should be considered. The
incentives would be based on a tax that would represent a transfer from
purchasers to the state treasury rather than on an approach that increased
the real cost of production and distribution for California purchasers

and rigidly restricted their range of choice as well.

The Residential Sector

Residential sector energy use accounts for 15 percent of total
California energy use. Although relatively small compared with other:
sectors, it offers important opportunity for savings of scarce natural
gas and also electricity.

The largest opportunity for residential sector savings is in space
and water heating and refrigeration, which account for two-thirds of

projected increase in sectoral use.
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We have estimated the conservation potential associated with various
measures discussed. Some of this potential may be realized by price
increases and others by specific policy actions.

Measures affecting space heating (i.e., thermostat set back, furnace
tune-up, replacing gas pilot lighter with electric ignition, weather-—
stripping of existing households, insulation in existing households and
in new households) could result in use reductions (as compared with our
high case) of 32 percent of 1980 and 35 percent of 2000 gas use, and
those affecting water heating (i.e., thermostat set back, reduced hot
water use, insulation of new water heaters) in 13 percent of 1980 and 19
percent of 2000 natural gas use. Important potential electricity use
reductions can be effected by measures affecting cooling (i.e., weather
stripping, air conditioner thermostat set up, insulation and improved
air conditioning efficiencies), lighting (i.e., shift to fluorescent
kitchen lighting and reduced lighting), and other appliances (i.e., im-
proved refrigerator and freezer efficiencies, etc.). These measures
show potential savings of 19 percent of 1980 and 25 percent of 2000
electricity use.

Some of the reductions assumed above might result from the higher
prices assumed for the medium use case compared with the high use case;
some of the reductions might require adoption of government restrictions
of one sort or another on residential use. Given our assumptions about
the combined effectiveness of price increases and direct government
inducements or restrictions, residential energy can.be reduced by 9 per-
cent in 1980, 20 percent in 1990, and 34 percent in 2000 relative to the
medium use case. This corresponds to a 13 percent reduction in electricity
use by 1990 and a 23 percent reduction in 2000.

The implementation of residential conservation measures depends
largely on the voluntary actions of individual householders (i.e., thermo-
stat set backs, reduced hot water use) that can be stimulated by price
increases, as well as government advisory (educational) or incentive (for
writeoffs, subsidy) policies. Incentive and proscriptive policies that

involve the construction industry in the future will probably continue to
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have an important effect (i.e., tax incentives as subsidies to encourage
insulation and maintenance of heating and cooling equipment, as well as

performance standards).

Commercial Sector

The commercial sector, which includes retail stores, office buildings,
hospitals, schools, and government buildings, consumes about 9 percent of
total energy use in California. Almost all of this energy is used for
space heating, air conditioning, and lighting. Energy use in this sector
has been growing more rapidly than in other sectors of the state economy,
and our projections indicate that this relationship will continue.

Opportunities for energy savings in commercial buildings lie primarily
in changes in operational procedures within the buildings, and to a lesser
degree in increased insulation requirements. The latter can be applied
practically only to new construction; thus their effects will not be
significant for some years.

Changes in operational procedures (such as reduced lighting levels,
changes in thermostat settings for heating and cooling, and reduced venti-
lation) can be applied to most of the existing building stock as well as
to new buildings. Almost all of the potential savings in electricity and
over half of the potential gas savings are a result of these types of
modifications.

Changes in operational procedures are difficult to mandate and almost
impossible to enforce, especially in existing buildings. Although such
actions must be voluntary on the part of building owners and operators,
they can be aided ‘by:information and education and induced by economic
factors. We estimate that at least 30 percent of the potential savings
from these energy conservation measures will be induced solely by expected
higher prices for natural gas and electricity. Additional savings could
be realized by economic incentives due to government action, such as sales
taxes on energy or graduated taxes depending on specified energy budget
levels for different classes of buildings. We assume that additional

incentives will be used in estimating the low use case for the commercial
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sector, but we have not evaluated the costs and benefits of specific
policy actions. We expect that they would be highly effective, however,
since changes in operational procedures generally do mot involve new

capital costs and result in immediate savings in operating costs.

Industrial Sector

The industrial sector accounts for 32 percent of total energy use
in California. About two-thirds of this energy is used in four industries:
petroleum refining (22 percent); cement (16 percent); food processing
(15 percent); and chemicals (11 percent).

Our projections of future use of energy in the industrial sector are
based on an econometric model that estimates the response of industry to
changes in energy prices for a given level of output. We assume that
expected increases in energy prices provide sufficient incentives to
industry in the state to adopt effective conservation measures as pre-
dicted by the model results.

It is not apparent that additional state action would be effective in
inducing further energy savings. However, state agencies could serve
as effective focal points for monitoring, collecting, and disseminating

the results of conservation actions by individual industrial plants.

INSTITUTIONAL ISSUES

More than 20 state and numerous local government agencies are now
concerned with energy problems. They include the newly created Energy
Resources Conservation and Development Commission (the Energy Commission),
the California Public Utilities Commission (CPUC), the Coastal Zone Con-
servation Commission, the State Lands Commission. and its administrative
staff in the State Lands Division (housed in the Conservation Department),
the Division of 0il and Gas (also in the Conservation Department), a number
of environmental regulatory boards (i.e., the Air Resources Board, Water
Resources Control Board, Solid Waste Management Board), and several depart-
ments in the Resources Agency (e.g., Water Resources and Fish and Game) .

An important issue is whether the structure or functions of state energy

agencies should be changed, and, if so, how.
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Although the Energy Commission has overall major regulatory respon-
sibility concerning electricity,* operating agencies dealing with other
energy forms are fragmented. Moreover, the existence of independent
regulatory commissions and conflicts between energy development on one
hand and environmental protection, health, and safety on the other hand
inhibits coordinated energy policy development and implementation. In
addition, approval of major nonelectrical energy facilities that are to
have important energy and environmental effects will require permits
from numerous federal, state, and local agencies, in some instances with
conflicting and overlapping responsibilities.

We have considered a number of institutional arrangements that might
improve the state's capability to analyze, develop, and implement energy
policy, and identified the following three general options, described in
Table 9 and discussed briefly below:

Option 1l: Create a comprehensive land use, energy, and

envirommental regulatory unit.

Option 2: Create a comprehensive energy unit.

Option 3: Modify the role of existing agencies.

Under Option 1, the state's responsibility for development and im-
plementation of a statewide land use plan would be expanded and combined
with existing state energy and environmental functions. Under Option 2,

a comprehensive energy unit would consoiidate a number of now fragmented
energy activities such as the CPUC, the Energy Commission, the Division

of 0il and Gas, and parts of the State Lands Division. Such a unit might
also have responsibility for siting certain energy facilities in addition
to power plants, or it might only determine if certain proposed facilities
are needed, leaving reconciliation of land use conflicts to another body.
Under Option 3, the role of existing agencies might be modified by the
delegation of additional responsibilities, reallocation of existing duties,

or change in state agency grouping, without major structural change.

* 3

The Energy Commission's jurisdiction is shared with the CPUC, which
regulates rates, and the Coastal Zone Conservation Commission, which has
concurrent electrical facility certification responsibility in the coastal
zone.
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Tabl

e 9

OPTIONS FOR IMPROVING CALIFORNIA ENERGY AGENCIES

Functions

Structure

OPTION 1: Comprehens

ive land use, energy,

and environmental regulation

Development and implementation of
land use plan, energy activities
(e.g., Energy Commission functions),
environmental regulation (e.g., Air
Resources Board, Water Resources
Control Board, and Solid Waste Man-
agement functions).

Department or commission

OPTION 2: Compreh

ensive energy unit

Consolidation of Energy Commissionm,
CPUC, certain State Lands Com—
mission functions, Division of 0il
and Gas; could have siting respon-
sibility for major energy facili-
ties in addition to electric power
plants, or could only certify the
need for sites, with siting the
responsibility of another umnit.

Department with regulatory
boards or a commission

OPTION 3: Modification of current authority

Increased responsibility for facil-
ity planning or siting to particular
agency or agencies; reallocation

of Energy Commission biennial report
responsibility to Resources Agency;
establishment of an Energy or En-
vironmental Agency to coordinate
existing units (e.g., Energy Com—
mission, Air and Water Resources
Boards, and land use activities).

Designation of lead agency,
cabinet agency
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A major reorganization as contemplated by Options 1 or 2 involves
a number of risks. For example, such structures could well prove to be
unwieldy, composed of too many conflicting interests, and also concen-
trate too much regulatory power in a single governmental unit. Imple-
mentation of these major reorganization options at a time when critical
policy conflicts (i.e., land use policy) exist would require the assign-—
ment of high priority and the exercise of strong leadership. Such re-
organizations also would probably disrupt important activities for some
time and make it more difficult to respond to emerging problems. In
addition, major reorganization could be considered premature since an
important new agency, the Energy Commission, has only just begun to
function. Thus, we conclude that Options 1 and 2 should be considered
by the legislature while land use issues are debated and while the de-
veloping role and performance of the Energy Commission can be evaluated,
but that such consideration should not delay more modest changes to meet
current problems.

In this report we have identified a number of more immediate needs
that can be met by more modest changes in the structure of existing

agencies. These needs are:

1. To increase the capability for analysis and policy development
of agencies and offices directly responsible to the governor.

2. To effectively represent the state's interest before appro-
priate federal bodies.

3. To review proposed energy facility sites of statewide signi-

ficance.

The Energy Commission has statutory responsibility for describing
energy trends and examining policy issues as part of its biennial report
to the legislature. Since the first such report is to be submitted on
January 1, 1977, and such reporting will continue thereafter, part of the
need identified above for comprehensive analysis may be fulfilled by the

Commission. However, despite the Commission's role, other units perhaps
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more directly responsible to the governor should also carry out similar
tasks to aid in formulating and implementing administration emergy policy.

Representation of the state's interest before federal bodies, in-
cluding the Congress and Independent Regulatory Commissions, may have
major benefits, particularly when federal and state interests diverge.
This representational role has several different aspects: (1) coordinated
development of a state position; (2) joint planning and decisionmaking
when appropriate and possible between state and federal agencies; and (3)
designation of the most effective representative to promote state interests.
Effective representation of the state's interest can probably best be done
by the governor himself or his designee and when a coordinated state posi-
tion is developed involving the most knowledgeable state agencies.

Because of their major effect on energy flows, we have concluded
that the state should review the overall costs and benefits of locating
major energy facilities in California associated with transportation
of Alaskan and offshore California oil and gas to and through the state.
If such facilities are to be built in California, the state should deter-
mine or influence their location based on energy use, land use, and environ-
mental, health, and safety factors. To provide for an appropriate balancing
of public considerations, it may be necessary for the legislature to review
and act on these specific facility proposals and for the governor to desig-
nate a lead agency or agency task force to undertake and coordinate an
executive branch review that will make recommendations for action to him and
to the legislature. Because the planning activities associated with off-
shore development appear to be continuous in nature and require ongoing
interaction with federal agencies, it appears that a lead state agency to
specifically coordinate state OCS-related activities should be designated.
Alternatives for consideration include the Coastal Zone Conservation Com—
mission or its successor, the State Lands Commission, the Energy Commission,

the Resources Agency, and the Office of Planning and Research.
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IV. CONCLUSIONS AND RECOMMENDATIONS

California and the nation need additional energy sources during
the next 25 years to (1) replace declining traditional supplies,
especially supplies of natural gas; (2) displace costly and unreliable
foreign imports; and (3) meet additions to demand. Major candidate

sources to meet additional energy demand are:

o Offshore oil and gas from federally owned lands in the
Santa Barbara Channel and offshore Los Angeles and
Orange Counties

o 0il from Alaska's North Slope and southern Alaska carried
to California in oil tankers

o Gas from Alaska's North Slope transported either in
liquefied form by tanker or as gas by pipeline to
California

o Liquefied natural gas from Indonesia and south Alaska
carried to California by tanker

o Synthetic natural gas made from coal

o Nuclear power

o Geothermal power

o Electricity generation at coal-fired power plants in the
Southwest

o Solar energy

o Fuels from organic materials

The production, transmission, and use of these sources involves
not only different potential amounts of energy, different economic
costs, and different prices, but also varying technological feasibil-

ity, safety risks, and environmental impacts. Essentlal tasks facing

the state are (1) to ensure a desirable future mix of energy sources

and related facilities based on evaluation of their performance with

respect to state economic, environmental, and reliability objectives,
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and (2) to evaluate the impacts of major proposed national energy

developments as they affect California.

Moderate cost conventional energy sources are potentially avail-
able to meet most of California's energy supply requirements into the
21st century. These include Alaskan and offshore California oil and
gas and nuclear power.

The availability of conventional sources to Califormnia will dbe
affected by a number of political, economic, regulatory, and geologic
uncertainties. Availability may be limited or delayed by opposition
to major energy developments such as nuclear power plants or overshore
development. It may also be delayed by the continuation of oil and
gas price regulation. . Supplies may be diverted by federal action
from California to other regions., The amounts of resources remaining
to be discovered may be substantially different than expected.

Although natural gas availability is likely to increase during
the 1980s, ensuring a reliable gas supply until that time will be a

major state problem. In the short term, California and the nation

face a natural gas scarcity that can have serious economic effects if

limited available supplies are not conserved and prudently managed.

While major decisions and actions affecting supply will be under-
taken by energy companies, most of the public policy levers affecting
the availability of additional oil and gas in California are in the
hands of federal officials. They control, for example, in addition
to foreign policy decisions, leasing and development of OCS, gas
wellhead prices, interstate curtailment of gas, and selection of
routes for shipment of North Slope oil and gas. Strong representa-
tion of state interests before federal decisionmakers and joint

federal/state cooperative aétion are necessary to ensure (1) adequate,

reliable, and moderately priced energy sources and (2) the mitigation
of social costs that may affect California as a result of developing or
transporting energy sources to benefit the nation as a whole.

Sources such as geothermal power, solar systems, synthetic nat-
ural gas from coal, and fuel from organic sources will also penetrate

the energy market to the extent that their costs are competitive
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with other sources, or if their development and use is supported by
public policy. The development of these sources as hedges for the
future should be encouraged, but our estimate of their availability
leads us to conclude that they will not eliminate the need for more
traditional sources of oil and gas. They do, however, provide greater
flexibility in energy source development throughout the rest of this
century because: (1) they may either be less costly or present fewer
environmental, health, and safety risks than conventional sources;

(2) their availability makes it possible to develop conventional
sources in a more orderly way with fewer potential environmental risks
and more overall public benefits; and (3) successful development re-
duces reliance on imports.

Similarly, reduction in energy use, which will be encouraged by
both higher prices and government conservation policies, will also
increase flexibility in energy source development. Dampened growth
in demand reduces reliance on imports, allows conventional sources
to be brought on line in a less disruptive way, reduces the need for
certain energy facilities (i.e., power plants), and also provides a
longer lead time for the development of alternate sources needed to
meet future demand.

The state can influence energy flows within California by exer-
cising its power to affect the location of energy facilities (e.g.,
power plants, marine terminals, pipelines, storage tanks, etc.).
Where state interests diverge from those of the federal government
or energy companies, exercise of this power may constrain actions
having potentially adverse effects. Increased state efforts may
also be necessary to ensure that proposed facilities, if needed, are
properly located and that conflicts between state energy economic
and environmental policies are resolved. We conclude that the state
should improve its capability to plan for and coordinate the siting
of major energy facilities.

The state's complex and interactive energy system requires that
state energy planning and decisionmaking consider the interrelation-

ship between policy options to (1) develop conventional energy sources;
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(2) develop alternate energy sources; (3) regulate energy companies;
(4) promote energy conservation; and (5) protect the environment.

This state planning must deal with complex interactions among national,
regional, and state interests under conditions of major uncertainty.
To help ensure that reliable, reasonably priced sources of supply are
available to meet its priority needs, the state should seek to iden-

tify and examine combined future actions affecting both supply and

demand to achieve adequate energy supplies with the least adverse
impacts. To implement the overall policy conclusions discussed above,
we have developed a number of more specific conclusions and recommen-
dations.

On the basis of our analysis, we recommend the following actions:

0il and Gas Issues

West-East 0il Movement

o Because the choice of route for a West-East oil pipeline will
have a major effect on the future distribution of domestic oil produc-
tion, California should seek an evaluation by the federal government of
alternative routes before commitments are made to any one route. Since
preliminary indications are that the preferred route would begin in
California, a lead state agency should be given the responsibility (1) to
evaluate corridor, route, and terminal alternatives concurrently with any
federal study; (2) to coordinate planning for a West-East oil pipeline
with other energy facilities; (3) to represent before the appropriate
federal bodies California's interests in obtaining necessary safeguards;
and (4) to make appropriate recommendations to the governor and the legis-
lature. California should oppose conversion of present interstate gas
pipelines for use in West-East oil movement until it can be shqwn that suqh
conversions would not reduce gas shipments to California even under price
deregulation. If it can be shown that a route beginning in California
is in the national interest, and Zf appropriate measures which mini-
mize the costs to California of West-East oil movement are implemented,
then opposition by the state to a West-East pipeline does not appear

warranted.
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Offshore 0il and Gas Development

o California should seek a joint federal/state planning effort
for OCS leasing and development: (1) to determine leasing areas to the
mutual satisfaction of both parties; (2) to promote consolidation and
coordination of onshore facilities associated with offshore developments;
and (3) to evaluate and upgrade as necessary safety regulations and oil
spill contingency plans and capabilities. The governor should desig-
nate a lead agency to participate in this effort. Environmentally sen-
sitive areas such as Santa Monica Bay should be excluded from the first
lease sale. ;

o California should support federal compensation for omnshore
areas adversely affected by offshore development and should also sup-

port a comprehensive federal oil spill liability fund.

Liquefied Natural Gas

o So that California can avoid heavy dependence on shipments of
liquefied natural gas, the Interagency Natural Gas Task Force and other
relevant state institutions should encourage the timely development of
other sources of gas supply--selecting among developing gas supplies
from federal offshore areas off California, supporting federal legisla-
tion permitting increases in new contract prices for interstate gas
supplies, and urging federal approval, under appropriate safeguards, of
the Arctic Gas proposal for transport of North Slope gas to U.S. markets.

o The California legislature should establish a process for LNG
terminal siting coordinated by a single state agency. Because shipments
of liquefied natural gas from south Alaska and Indonesia could provide
timely additions to California's gas supply, one LNG terminal should be
approved soon. Los Angeles Harbor should not be the initial site unless
the uncertainties with respect to LNG safety can be demonstrated not to
be a meaningful concern. Appropriate state agencies, working with
federal agencies, should also establish appropriate safeguards to mini-
mize the effects of potential disruptions in LNG shipments. The legis-
lature should consider establishing a hazardous gas liability and com-
pensation fund for uncompensated damage resulting from any LNG accident

that may occur.
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Gas Transportation from Alaska

o Because actions by the Canadian government could diminish or
eliminate the apparent superiority of the proposed Arctic Gas system,
the state should not make an immediate commitment to either the Arctic
Gas proposal or the El Paso proposal. Instead, a task force of the
involved commissions and agencies should determine, and communicate to
the Department of State, an acceptable range of conditions for the
terms of a potential agreement between the United States and Canada
governing the Arctic Gas system. Of particular importance here are
conditions regarding (1) sharing of pipeline capacity and transporta-
tion costs, (2) future expansion of the line, and (3) reliability of
deliveries. If there are resonable assurances that these conditions

will be met, California should support the Arctic Gas proposal.

Gas Regulation

o In order to maximize opportunities for gas purchases, California
should seek common-carrier duties for interstate gas pipelines. The
California legislature and the CPUC should defer imposing common-carrier
status on gas utility pipelines in California until there is federal gas
price deregulation.

o California should take the initiative in coordinating the
efforts of northern states, working with the Departments of State and
Treasury, to forestall major curtailments of Canadian gas exports to
the United States. Affected states should work to ensure equitable
international sharing of transitory Canadian gas shortages.

o California should support limited environmental exceptions
to any federal ban on the use of gas for generation of electricity.

The Air Resources Board should support an augmented research program
on the air quality effects of fuel substitution to provide research
support for state policy.

o The Public Utilities Commission should adopt an end-use
allocation policy that minimizes inconsistencies with Federal Power

Commission priorities so as to avert increased curtailments.
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Geothermal Energy

We recommend joint federal/state action to provide incentives

and remove impediments to geothermal development by such means as:

o Requiring performance by those who hold geothermal leases
(e.g., for exploration and development) within a reasonable time
after leases are purchased.

o Removal of regulatory impediments which may unnecessarily
slow development. Steps in this direction would be (1) consolidation
of ownership of KGRAs (Known Geothermal Resource Areas) by federal and
state governments, (2) development of common regulations, and (3) con-
solidation of reporting on environmental effects where possible.

o Continued research and development to resolve remaining
environmental, technical, and other problems associated with develop-

ment.,

Since public policy decisions during the next several years will
greatly affect future electricity generation, and because analysis of
electricity generation alternatives was not a major part of our effort,
we recommend that more thorough study be given to the overall costs

and benefits of alternative generation mixes.

Alternate Sources

We recommend that the state encourage the development of a solar
energy industry. To motivate builders and consumers to install solar

systems, the state should consider:

o State subsidies to support (1) research and development
directed toward reducing manufacturing and installation costs, (2) job
training, and (3) tax credits for solar industry.

o Financial incentives for builders and homeowners including
(1) property tax exemptions, (2) state guaranteed loans, (3) low-
interest loans, and (4) income tax credits.

o Establishment of state building code, construction, and per-

formance standards to encourage use of solar energy.
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o CPUC encouragement of solar system installation by lease
purchase arrangements allowing utility customers to pay for such
systems as part of their monthly bills.

o Development by appropriate state agencies of legal guide-

lines bearing on individual rights to sunlight.
We recommend state sponsorship of large-scale demonstration plants
and projects to (1) determine costs of waste reduction and energy pro-

duction and (2) discover preferred energy crops for California.

Energy Demand and Conservation

Our energy conservation suggestions are directed toward three
major areas: motor vehicle gasoline use, which accounts for almost
29 percent of energy use in the state; fossil fuels for industrial pro-
cess heat, which represents 24 percent of state energy use; and energy
for heating and cooling residential and commercial buildings, which

accounts for about 12 percent of the state total.

Automobile Gasoline Consumption

o The state should consider means, either by state action or
in conjunction with the federal government, to increase the fuel effi-
ciency of automobiles and the comnservation of gasoline. A variety of
proposals have been made to encourage such results, including excise
taxes on new cars graduated by fuel efficiency, mandated sales
weighted fuel efficiency standards, and higher gasoline prices.

o There should be increased support for state informatiomal,
educational, and other services to encourage carpooling. Recent ex-
perience indicates that these efforts are cost-effective and can re-
sult in gasoline savings, especially in a climate of rising gasoline

prices.

Industrial Process Heat

We recommend that the state take an active part in the exchange

of information on progress in more efficient use of energy for process
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heat. This method could take the form of monitoring data on industrial
energy use and sponsoring periodic conferences among industrial groups
on techniques for more efficient use of energy. We assume in our ana-
lyses that the response of industry to market pressures, in the form

of higher emergy prices, will result in greater efficiency in the in-
dustrial use of energy and that proscriptive policies in this area are
unnecessary, However, much can be gained by advisory policies which
encourage exchange of information about techniques for savings and

experience with them.

Heating and Cooling of Buildings

We recommend that the state:

o Monitor carefully the effectiveness and costs of recently

adopted insulation standards for new construction and consider the

desirability of adopting more stringent standards as soon as pos-—
sible.

o Consider standards and incentives (e.g., tax reductions,
low-interest loans, or partial subsidies) for the improvement of the

thermal integrity of existing stocks of buildings (e.g., added insu-

lation, caulking, and weatherstripping and electrical ignition of fur-
naces). These improvements could be required at the time of property

resale.

o Provide incentives for maintaining and reconditioning heat-
ing and cooling systems.
o Collect meaningful data on the stock and characteristics of

commercial buildings sorely needed for policymaking in this field.

Implementation of policies to conserve electricity and gas use

in buildings could be accomplished by expanding the power of the
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Energy Commission or the CPUC. While the Energy Commission is now
responsible for setting standards for new construction, it has no
mandate to affect the existing housing stock. Its authority should
be extended into this field. Because of its current responsibilities
to regulate utility operations and financing, the CPUC should examine
methods to encourage utilities to finance improvements in building
insulation and in the maintenance of heating and coeling systems.
Despite the rather significant annual reductions in cost to con-
sumers which would result from various conservation measures, the
initial capital outlay required represents a barrier to their imple-
mentation. Implementing policies should stress life-cycle costs and
ensure that mechanisms such as loans are available to overcome this

first cost barrier.

Alternative Institutional Arrangements

We conclude that major reorganization of state energy activities
at this time would be premature for the following reasons: (1) an
important new agency, the Energy Commission, has only recently begun
to function; (2) major reorganization could well disrupt the functions
of existing state agencies at a time when they must respond to the
critical emerging problems we have identified; and (3) important land
use policy issues associated with major reorganization proposals are
unlikely to be resolved quickly. Longer term institutional changes
should be reviewed as land use issues are debated and more experience
is gained with the operation of the Energy Commission.

To deal with more immediate problems we make the following recom-

mendations:

o A lead agency or task force should be designated to review,
on an interrelated basis, proposed plans for facility construction
associated with West-East oil movement, offshore oil and gas develop-
ment, transportation of North Slope gas to California, and use of
liquefied natural gas. Such a review should (1) include consideration

of pipelines, terminals, and related facilities; (2) coordinate the
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activities of appropriate state agencies with relevant expertise and
regulatory responsibility; (3) involve joint planning with federal
agencies and representation of state interests before federal bodies;
(4) be undertaken in cooperation with the appropriate legislative
committees; and (5) result in specific recommendations for action

by the governor and the legislature as to the need and location of
major proposed facilities.

o Since OCS planning will be continuous and involve interaction
with federal agencies over a long time period, a specific agency
should be designated to coordinate OCS-related state activities. Such
an agency should represent broad state energy and envirommental policy
interests., Specific candidates among others for such a role are the
Resources Agency or the Office of Planning and Research in the gover-
nor's office.

o Similarly, a lead agency or agencies should be delegated
responsibility to review major gas regulatory problems and policy
alternatives to develop a consolidated state position to be presented
before the FPC and other federal agencies on major issues affecting
gas availability.

o The governor or his designee should effectively represent
the state's interest before appropriate federal bodies in matters
such as federal natural gas regulatory issues affecting California's
gas supply and federal energy related health and safety matters of

concern to California.

Even though major reorganization of energy functions is premature,
we conclude that the magnitude of energy problems facing California in
the next five years requires that the governor and his office take a
strong role in the analysis of energy problems and solutions and in
coordination of state energy, land use, and envirommental policies.
Candidate agencies to assist the governor in this role are the
Resources Agency and the Office of Planning and Research.

We also recommend that the legislature evaluate the performance

of the newly created Energy Commission and the need for longer term
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changes in state institutional arrangements. Some options are

(1) creation of a comprehensive land use, energy, and environmental
regulatory unit; (2) creation of a comprehensive energy unit that
would consolidate a number of existing energy activities; and

(3) further modification of the roles of existing agencies.
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