Chapter 1

Energy Goals for 2000

New Jersey can choose its energy future, or let others
choose it. The objective of this Energy Master Plan is to
provide information and a framework so that the people of
‘New Jersey can decide on their energy future. The Plan
seeks to give a consistent thrust to the policies and actions
of state government that will offer New Jersey a coherent
and definite direction to support its economic prosperity,
protect its environment, and safeguard it from disruptions
outside its control. Do R

The 1991 New Jersey Energy Master Plan (Plan) féqﬁses ‘

on the next decade and compares the énergy, economic
and environmental effects of several *alternative futures.
The Plan recommends a preferred energy-fiiture'and iden-

tifies actions that the government and the private: sector

must take to achieve it. '

- The idea that New Jersey can help control its energy fu-
ture surprises most citizens. After all, the apparent lesson
of the 1970s was that foreign forces, led by the Organiza-
tion of Petroleum Exporting Countries (OPEQC), could raise
energy prices or embargo supplies at will, driving the
economy into a tailspin. But the real lesson comes from re-
sponses to OPEC’s actions, responses thdt minimized the
likelihood that history will repeat itself. America and other
industrialized countries discovered the virtues of a "new"
and very large source of energy: efficiency. Higher levels of
insulation and more efficient cars, trucks, ‘and industrial
methods have allowed the United States and New Jersey to
hold energy use to levels first reached in the early -1970s,

while the economy expanded by 40 percent.!”

Efficiency gains were essential in undermining the lever-
age of OPEC and led to 4n era of declining energy prices.?
This response shows that we can indeed choose our energy
future. Today’s challenge is to preserve and extend effi-
ciency gains. 7

Petroleum supplies half the energy purchased in the
state. Gas and electricity purchased through regulated util-

. ity companies supply ‘most of the remainder. : Electricity

from non-utility and self-generators, rural cooperatives and

municipal systems and propane togéther supply. an addi-

tional fraction of a percent. " .

The state and its electric utilities are facinig an unprece-

‘dented wave of economic-and regulatory changes, that- will--

require a radical revision in some of the industry’s basic
tenets: (1) production of electricity has gone from a
decreasing cost to an increasing cost industry; (2) electric

utilities are being pushed from their monopoly position as .

the sole source of power to one of several alternative sup-
pliers; and (3) utilities and energy management companies
are providing conservation services as a way to deliver the
lowest cost energy services. The emergence of alternative
power providers (e.g., non-utility cogenerators) and
volatile growth in peak demand have complicated the
planning process.3

The gas utilities are confronted by the urgency-of find-
ing adequate pipeline capacity to meet peak winter needs,
by ‘potential new opportunities, including providing fuel
for alternative power production and possibly for air condi-
tioning or in transportation, and by the need to promote
energy efficiency.

Environmental concerns have come to the forefront. An
integral part of energy planning involves grappling with

- such well-known but difficult problems as the direct rela-

tionship between automobile use and air pollution and
heat emitted by generating facilities. More recently, ques-
tions of indoor air quality and global weather patterns
have- emerged as important energy-related environmental _
issues.

Beyond these concerns, New Jersey’s tradition of home
rule, combined with the spread of residences into rural
areas, has brought on a clash between private interests
and public needs for infrastructure. This clash is a critical
issue in choosing New Jersey’s energy future. Greater use
of energy will require expansion of the highway system,
more generating stations, transmission and distribution
lines, pipelines, and gas storage depots.

This Plan cannot solve all of these problems. It does,
however, call attention to needs, compare alternatives, and

- adopt a plan for action. The challenges of recent years

have demonstrated how important it is for New Jersey to
choose rather than drift, :

Energy Supply

Estimates of oil, natural gas, coal and uranium reserves
indicate that sufficient supplies exist to meet demand in
this decade; however, the price at which they will be avail-

aable is highly uncertain. Development and availability of

reserves depends primarily on the price buyers are willing
to pay for fuels and the return investors can expect to earn

“on their exploration and development investments.* En-
. vironmental considerations can also affect the decision to

develop known reserves. Finally, other countries control
the bulk of worldwide proven oil reserves and can limit

U.S. access.

Figure 1-1 highlights New Jersey’s dependence on
petroleum in the state’s overall supply mix. Before 1970,
petroleum supplied over three quarters of energy pur-
chases. Today petroleum’s share in the supply mix has
dropped to one-half. Natural gas purchases, electricity
from nuclear generation and imports of electricity
generated out of state have increased. (See Figure 1- 2.)

Like many northeastern states, New Jersey has no in- -
digenous fossil fuel resources. The state imports all coal,
gas, and petroleum it uses from :other states or from
abroad. According to the federal Energy Information Ad-
ministration (EIA), New Jersey ranks 11th among all states



FIGURE 1-1
" Energy Sources for New Jersey-
1989 - 2138 TBiu

Natural Gas 22%

)

Nuclear 12%

f Petroleum 50% -
Eléc‘_t_ric Imports+* 12%
Note: -'P'rimary fuel input TBtus for

-out-of-state generation of electricity. -
Source: EIA-0214(89), adjusted by DEPE.

FIGURE 1-2

, | Energy Sources for New Jersey
’ 1961-1989 o .

w o TBtu

61 63 65 67 69 71 78 75 77 79 81 83 85 87 89

Year
Il Petroleum NN Natural @as V7 Coal
[T Nuclear Etectric Imports-

Note: *Primary fuel ihput TBtus for
electricity generated out-of-state.
Source: EIA-0214(89), adjusted by DEPE.

Part I Introduction



Chapter 1: Energy Goals for 2000

in energy purchases. Several northeastern refineries have
closed or reduced their capacity in recent years, leaving

fewer local sources for refined petroleum products. (See.
Chapter 3.) For the past-several years, the state’s electric-
utilities have purchased more than 30 percent of the’

kilowatt hours they distribute from power plants outside
New Jersey. (See Chapter 8.)

Physical availability of petroleum, natural gas, and coal
seems assured for the next decade. Although oil produc-
tion is falling in the contiguous 48 states, reserves and pro-
duction capacity in Alaska and outside the United States
appear large enough to comfortably supply New Jersey and
world requirements over the next decade. Possible natural
gas sourcés include domestic and Canadian producing
areas. Coal sources in the continental United States can
satisfy present use and expected increases in domestic
" demand for many years to come.>

Petroleum -

Petrolleumu supplied half of New Jersey’s energy pur-
chases in 1989. In recent years, more than three-quarters

of refined petroleum products used in the state were made -
from imported crude. oil.® As domestic production con-

tinues to fall, we can expect to import increasing amounts
of crude oil and refined petroleum products from abroad.”

The Middle East has 66 percent of worldwide crude oil
estimated - proven reserves. Proven worldwide crude oil re-
serves increased by more than half in the 1980s, however

U.S. and U.S.S.R. reserves fell from 15 to 8 percent of the
- total. Increased production by Saudi Arabia and other
~ countries offset declines in the U.S., Iraq and Kuwait.?

The EIA expects that oil prices will rise substantially
over the next decade; that petroleum: use will increase

slightly and that, bg 2000, net imports will supply 54 per-
" cent of U.S. oil use, . : '

Natural Gas

Natural gés supplied over a fifth of statewide energy -

purchases in 1989. Natural gas reserves are sufficient to
~_meet growth projections in all market areas worldwide

e ., into the next decade.)? in Alaska, Canada, and Mexico, re-
" serves are now available or plans exist for their develop-

- . ment before 2000 depending on the market price.!! Pro-
- posals before the Federal Energy Regulatory Commission
- (FERC) would add or expand natural gas interstate pipe-

-lines to New Jersey.12 -

Coal

_Coal, used mainly to generate electricity both in-state
" “and out of state for New Jersey consumption, supplied
. about one tenth of state-wide energy in 1989. Analysts ex-
-+ pect coal to be-readily available through the beginning—

" and probably the end—of the next century.!® Coal will

* compete ‘with oil and natural gas for any increase in con-
sumption:in the next decade. The United States presently

“- ~produces considerably more coal than it uses and exports a

**_ small proportion of total production. The U.S. Department
- of Energy forecasts that coal exports will at least remain

stable or may increase by as much as a third by the year

- 2000.1 Coal supplies for New Jersey should be sufficient

throughout the next decade..

The major constraints on coal use are environmental. In
addition to the environmental problems related to mining
and transportation, coal use impairs air and water quality,
leads to acid rain, and probably contributes to global
warming. :

Nuclear

Enriched uranium as fuel for electricity generation sup-
plied about one-sixth of statewide energy in 1989. The nu-
clear industry has stagnated. Since 1978 utilities in the
United States have ordered no nuclear power plants and
have cancelled 78 orders.1> Safety issues, primarily waste
disposal and emergency evacuation procedures, await reso-
lution. Costs associated with these safety issues have risen
dramatically along with insurance costs. The regulatory
environment has changed considérably over the years in
response to safety concerns and large cost overruns. Utili-
ties have been unwilling to order new nuclear plants when
they cannot accurately evaluate the costs of - bringing a -
plant on line. The costs will not stabilize until most of the
underlying health, safety, and waste disposal issues are
settled. : : :

: Er{érgy Price

Fuel prices in New Jersey are considerably higher than .
national averages but are close to prices in other north-
eastern industrial states. Both national and local prices are
subject to fluctuations beyond state, and even federal, con-
trol. Table. 1-1 compares New Jersey energy prices to those
of neighboring states and.the nation. New Jersey pays
among the highest prices in the country for coal and elec-
tricity. The wholesale price of gasoline to New Jersey is
comparable to other states in the region but is higher than
the national average. Retail gasoline prices are moderated
by the very low state tax on motor fuels. Coal prices are
high throughout the Eastern U.S. but New Jersey’s coal
prices are somewhat greater because stringent air quality
standards require use of more costly low-sulfur coal. Natu-
ral gas prices are in the top quarter nationally.

Because  New Jersey imports nearly all purchased
energy, it has no control over price changes determined by
other countries or by national policy. Price rises will in-
crease the outflow of income from New Jersey’s economy -
to producing countries, while price decreases will reduce
that outflow. If energy prices rise faster than the overall
cost of living, as many analysts are predicting for the mid-
and late 1990s, then New Jersey’s economy would be ad-
versely affected. '

Energy Use

In 1989, New Jersey used 2,138 trillion Btu (TBtu), an
average of 276 million Btu (MMBtu) per capita.!® The
state ranked close to other northeastern industrial states in
per capita use.!” (See Table 1-2.) :
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_ TABLE 1- 1
New Jersey Fuel and Energy Prices. Compared to Other States .

Molor Wholesale City Gate Price

Retail Gasoline Fuel Tax Rates Gasoline Natural Gas Coal Eledtic

$/MMBty cents/gal! ~ cents/gal? $/me® . $ntont C$/kwhS
U.S. highest: 9.55 220 -109.7 167 © 5739 - 0.118
~ US. next highest 8.91 - 218 104.6 o391 49.50 0.112
- U.S. lowest 6.51 - 15 71.9 - .34 9.17. -0.047
New Jersey 7.58 . 10.5 873 3.23 . 4950 0.112
New York : 7.16 : 8.0 93.2 : 3.05 42.23 0.118
Pennsylvania 7.01 17.4 85.8 347 38.30° - 0.099
Maryland '8.18 18.5 - 94.2 3.16 - 42.66 - 0.088
us. Average 7.32 16.6 80.8. 3.03 30.28 0.082

) New Jersey rank hlghest to lowest - among 50 states &D. C .
18 47 : 13 © 12 2 2

Notes: 1 These general application rates, as of January 1, 1990, include but are not limited to excise taxes, environmental
* taxes, special taxes, and inspection fees: They do not rnclude county and local taxes or any state taxes based on

gross or net.receipts.
New Yark levies a 4 percent state sales tax. Munlcipalrtles in NY State may apply an additional 3 percent sales .
tax. Special-legislation permits NY City to apply an additional 4 percent; Georgia, the state with the lowest U.S. -
tax rate, levies a 1 percent state sales tax and-a 3 percent second motor fuel tax. New Jersey and ather slates -
levy a gross receipts tax on petroleum products. .
Excluding taxes and resellers margins.

3 MCF - thousand cubic feet.
4 Coal prices not reports by all states.
5Based on average cost of summer resrdentlal bills for 500 kwh

Sources: Retall Gasoline: EIA/State Energy Price & Expenditure Report. 1988, Table 5, p. 9, published 9/90.
’ Motor Fuel Tax Rates: EIA/Petroleum Marketing Monthly, March 1991, p. 165.
Wholesale Gasoline: EIA/Petroléum Marketing Monthly, March 1991, Table 28, pp. 57- 60
Natural Gas: EIA/Natural Gas Monthly, May 1991, Table 27, p. 68.
' Coal: EIA/Quarterly Coal Report, January-March 1991, Table 19, p. 39,
‘ :.'Electric: Residential Electric Bills, Summer 1990, p.192-195, NARUC 3/22/91. - ‘

TABLE 1‘_2 v D Figure 1-3 shows changes in annual and per capita

. _ . energy use and in population in New Jersey over the past
Per Capita Energy Use in New Jersey © 26 years. From 1960 through 1973 total energy use and
. population both rose steadily: energy use grew on aver-
and Other Northeastern States 1989 ‘age more than 4 percent per year and population at an
(MMBtu per caprta) ‘ annual. rate of 1.47 percent. But following the oil em-
R . bargo of 1973, energy use dropped sharply, recovered, .
State AllUse Res COmrn. ‘nd. - Trans. and then remained within a narrow range for a dozen
= _ . = = T years. Population continued to grow, but at a slower
- - , : rate. As a result, per capita energy use fell by. about 11
New Jersey - *276 68 61 67 79 percent from its peak in 1973, reaching a low of 260.2
Pennsylvania - 298 72 44 . 14 - 68 . MMBtu per capita in 1983.18 _
Maryland 269 69 35 . 89 76
New York *909 57 54 39 %0 - The precipitous decline in world: oxl prices in late
. ' 1985/early 1986 led to a general fall in energy _pnce
us average -328 - 67 52 119 90 levels, which in turn has led to an acceleration in energy

_ : use. Nationwide energy purchases have increased over
» ‘ o the last four years at a rate approaching that prior to
Note: *Adjusted to allocate et firel consumption between NJ and NY. 1973. Energy purchases in New Jersey have increased

, : , less rapidly.’? Figure 1-4 shows energy used in each sec-
Source: EIA, Stare Energy Data Report, DOE/EIA-0214(89). tor of the New Jersey economy.
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FIGURE 1-3 .
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Residential and commercial butldmgs used 47
petcent of energy consumed in New Jersey in 1989.2° The
energy performance of buildings is much more expensive
to change through retrofit than during construction.?!
Since buildings last for scores of years, building codes and
construction practices lock in energy use for a long time. -

Transportation accounted for 29 percent of the state’s
energy use.“* Transportation needs depend on vehicle effi-
ciency, mode of travel (e.g., car versus train), and land use.
The location of buildings, jobs, shopping, and residences
relative to each other help determine the transportatlon in-
frastructure and transportation energy requirements.>

Industry used the remamm§424 percent of energy con-
sumed in New Jersey in 1989.%* Its portion has declined
with the loss of manufacturing, and the remaining manu-
facturers have increased their efficiency using less energy
for the amount of goods produced.

Needs
Need to Improve Our Competitive Edge

In spite of great progress, the United  States uses more
~ energy per dollar of output than its major foreign trade
: competitors. The U.S. saved $150 billion in 1986, but we
continue to spend $440 billion each year on primary
energy. Compared to such major foreign trade competitors
as Japan, West Germany and France, the U.S. uses twice

the amount of energy per dollar of gross national product

(GNP). This nation’s continued dependence on a high level
of energy leaves it in a poor competitive position relative
to more efficient economies. If the U.S. economy could pro-
duce at Japan’s level of efficiency, it would reduce annual

U.S. energy cost by an additional $220 billion, 4.5 times -

the bill for energy imports and more than the U.S. budget
or trade deficits. Increasing production efficiency would
make U.S. goods and services competitive with other na-
tions now and would glve even greater benefits should the
price of energy rise.25 The severe tightening of energy sup-
plies and the sharp price rises that resulted from the pro-
longed cold weather experienced in .December 1989 de-
monstrated the vulnerability of the Northeast.26 :

A competitive position for New Jersey, a consurrier state,
is more critical than for the nation as a whole. The state is

entirely dependent on energy imports from foreign and - -

domestic sources. In an energy emergency-it lies distant

from the Strategic Petroleum Reserve in the Southwest and.

at the end of the gas distribution network. It is more ‘de-
pendent than many other states on foreign petroleum im-
ports.

Need to Bolster Our Energy Security

The United States is again increasing its dependence on’
imported petroleum. Domestic production is falhng, and

imports are rising and accountmg for a greater portion of
the balance of payments deficit.2® This increasing depend-
ence has major implications for economic development
and energy security, which this Plan will address. The im-
‘port cost is now about $58 billion annually—over 63 per-
cent of the nation’s trade deficit in 1989 and up from 30
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percent in 1988.2° That outflow of dollars could expand to
$100 billion annually by the year 2000; if government pro-
jections for price and use are correct.3?

Need to Improve Environmental Quality

The increasing use of fossil fuels has major implications
for environmental quality on local, state, national, and
global levels. Investigators believe that if present use
trends continue, the formation of ozone or the release of
carbon dioxide (CO2), a direct result of the intensive use of
fossil fuels, will cause profound climatic changes with far-
reaching implications for the earth’s biosphere in the fu-
ture, We cannot change impacts already in progress, only
moderate further impacts.3!

Hazardous conditions that affect the public health and
the environment can arise froin inadequately coritrolled or
vented fossil fuel combustion or by internal engine com-
bustion in closed or congested areas. Mitigation of some

. emissions, such as COz or NOg2, inherent to fossil fuel com-

bustion can be achleved by ‘using less fuel to accomplish
the desired ends.3?

- Need to Balance Energy Needs and Impacts

Energy is fundamental to social and economic activity. It
provides comfortable living and working space, light and
power for commerce and industry, and mobility for people
and goods. The way energy is supplied, distributed and
used, however, can harm the environment through fuel
spills, air pollution and disposal of waste. To gain the
greatest benefit from the energy used while minimizing en-
vironmental impacts requires a clear understanding of so-
cial, economic and environmental benefits and impacts as

: well as integrated policies that balance these competing
‘and mterrelated consxderanons

Siqie Energy Policy Goals

The energy policy goals established in the 1977 initial
legislative mandate and stated as the goals of previous
New Jersey Plans—energy security, economic growth, and

' environmental quality—remain relevant to today’s needs.33

The goals of this 1991 Plan are as follows:

Goal #1:.

To provide secure energy supplies and services to
_energy users. .

This Plan recommends policies that improve energy effi-

_ ciency for all uses to the maximum cost effective limit be-

cause increased energy efficiency is-the most practical way
to decrease reliance on imported energy. The policies. also
‘aim to. reduce the state’s. dependence on imported energy
by encouraging the development of alternative sources.

An economy' less dependent on energy can remain
strong in spite of fluctuating energy prices and supply dis-
ruptions resulting from the control of energy supplies by
outsiders. Each barrel-of oil, ton of coeal, or kilowatt hour
not needed because of 'efﬁcxency unpfovements furthers

. our energy secunty goals by reducmg our need to 1mport
-fuel v :
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Goal #2:

" services at the least cost..

This Plan recommends"-policie'srfor‘6btaining' energy. -

services from utilities at the least cost to users. It also sup-
ports the evolution of utilities into competitive providers of
energy services other than power generation and distribu-
tion. The least-cost approach means that utilities strive to
supply the lowest cost energy services, such as heat, light,
cooling, and motor power, in contrast to providing low
cost energy per se.3* A kilowatt conserved as a result of a
~ home retrofit is equivalent to one delivered by a power
plant. Electric power generated from the waste heat of an

industrial boilér is as useful as kilowatt hours produced .

from a utility’s thermal power plant. - :
" This Plan shows. that energy prices in New Jersey are

higher than in other parts of the country. The Plan also
identifies policies available to New Jersey government to

mitigate price increases and, where possible, to reduce or
stabilize energy service costs.

The sharp rise in energy prices from 1974 to 1980 was a
major factor in the economic problems of that period.35
Stability in energy prices and in the total cost of energy

services help promote economic development. Accelerated

implementation of énergy saving technologies in commer-

- cial and industrial processes and improvements in heating - .

and cooling efficiency will bolster the economic competi-
tiveness of New Jersey business.and industry. At the same
time, the use of energy efficient technologies will reduce
the need for acquisition. or construction of higher cost new

en_ergy supplies or facilities.
Goal #3:

To _protcét the public "health and environment
vl_through wise and efficient energy use.

This Plan recommends policies that improve both indoor

~ and ‘outdoor air quality ‘through measures ‘that reduce
energy use, while maintaining the services that energy pro-
vides. Chapter 19 describes auto.and power plant emis-

. sions.as the major, causes of outdoor air quality degrada-

tion. It details measures that the state can take to reduce
their harmful effects and the added enforcement effort nec-

essary to gain maximum benefit from federal regulation of.

air pollution. The state depends mainly on'enforcement of
federal law to reduce environmental pollution. It can also

promote the protection of the environment through educa- -

tion, incentives, and demonstration_ of less polluting fuels.

Fortunately, reduction and control of harmful emissions
correlate directly with increasing energy efficiency and -

least-cost planning. The main tools for controlling energy

costs are equally the main tools for improving environmen-

tal quality. .

Goal #4

To balance energy needs and impacts. through
coordinated and integrated planning. ‘

The state agencies responsible for energy, environmen--
tal, fiscal, health, housing and land-use planning, and -

. To ‘encourage economic growth by providing energy . .

7

human services and transportation have worked together
to produce this Plan: Decisions in one sector affect other
sectors and impacts must be considered. together. Recom-
mendations set forth in this Plan attempt to serve the mul-
tiple and interrelated economic, social and environmental
goals of the state. -

Scenqri'os for 2000

, ‘ Several, ' independent 6rganizations have - developed
. -national and global energy use scenarios for the year 2000

and beyond. These studies have all shown that increases in

_energy efficiency are possible and economically justified

even at today’s energy prices. - :

The analyses in this Plan consider the use efficiencies

* developed by the. independent organizations and apply

that potential to historical state use data. Based on these

“analyses, and on the different historical rates of growth in
~energy use before and after 1973, this Plan (in Table 1-3

and Chapter 24) describes three distinct scenarios of fu-

ture energy use in New Jersey: ST

o historical high growth: increase at the 1960-1973
" and 1986-1988 growth rate; o

- o historical low growth: rising slowly at the 1981-

1986 rate; and - :

o best choice: decrease at a rate determined by incor-

- poration of the most efficient appliances and equip-
ment available today, efficiént building techniques and
additional initiatives undertaken fo- meet environmen-
tal, economic; and security considerations.

The three scenarios show a wide range of possible fu-
ture energy use. The best choice scenario assumes that for
environmental, economic and security reasons the state

“will implement policies-to improve efficiency of energy

use, including ‘encouraging consumers to ‘replace existing
energy-using equipment with the most efficient equipment

-available today. .

~ TABLE13
Scenarios for Energy Use in New Jersey

Scenario

C o ‘ Year 2000
“Scenarie - % Change/Year - TBtu
Best choice - e 28 1,599
Historical low growth-  ~ © +0.2 ' 2,185
Historical high growth -~ -~ +4.1 "~ 3,326

Note: - 1989 puichases (EIA, without NY jet) = 2,13 TBtu.
~ SeeChapters 11, 12, 13, Figure'24-1, ~

Source: EIA 0214 (89) for TBtw purchased (withoit NY jet).
-~ High-growth series - 1960-1973.
Best'chqicevscenario - Appendix A-24-1.
“ Low growth serles -1980-1988.



The scenarios are neither forecasts nor predictions. They
are straight line projections of possible alternative levels of
energy use, starting from the 1989 level arid based either
on an assumption of past rates. of growth, or on the effec-
tiveness of new poli¢ies to cause the incorporation of effi-
cient technologies. They do not include the effects of other

factors such as. population growth employment changes, .

or personal income.

Policymakers in government and in the private sector
will choose New Jersey’s energy future either by default or
" by-conscious decision. The consequences of the choice are
. great. New Jersey nmow consumes about 2,000 TBtu of
energy per year. Growth at historical rates could almost
double this use by the year 2000 and require a large in-

vestment to construct generating plants, transmission sys-
" tems and pipelines. In contrast, use of efficient appliances
and equipment' commercially available today would ensure

a high efficiency future that would lower energy consump-

tion and allow New Jersey to continue its economic
development and protect its environment.

The Commissioners. believe that New Jersey can be a
leader and commend. this Plan to the people and the
Legislature for early consideration and implementation.
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Chapter 2

The history of energy planning in New Jersey begins

with the 1974 Task Force on Energy Report to the Gover-

nor.! The report, produced in 30 days in the crisis atmos-

phere of an oil embargo, set forth several objectives that

remain the major themes of energy planning:2

o Describe the state’s energy supply and consumption _

flows, and how they fit into national and international
patterns. :

e Develop an approach to conserving energy that will

provide both immediate and long-term economically
Jjustified benefits. - :

" "e  Define adverse environmental effects ‘associated with
increasing supplies of energy and a strategy to combat
them. ' :

- In 1977 the state established its own Department of

Energy -(DOE). The enabling legislation® incorporated
many recommendations from the Task Force 1974 report.
In part, the legislation required that a Division of Energy
- Planning and Conservation within the DOE: ‘gather and an-

alyze energy data relating to present and future energy -
demand and resources; establish an energy information -

system; design, implement and enforce a program for
energy conservation in the commercial, industrial and resi-
dential sectors; and prepare an energy master plan:(to be
updated every three years) with a 10-year window on the
. distribution, consumption and conservation .of energy in
the state. Using the process of preparation and adoption

provided .in the statute, the DOE adopted Energy:Master .
Plans for the state in 1978 and 1985;. however, a 1981

draft Plan prepared during the transition between adminis-

trations went. through proposal and public hearings stages

" but was never adopted.

In. 1986, the Reorganization Plan for the Department of

Energy (No. 001-1986) transferred statutory responsibili-
ties related to energy planning, recycling and the state’s
energy subcode from the DOE to the commerce, en-
~ vironmental protection and community affairs departments

respectively. Further, statutés revised pursuant to P.L. -

1987, ¢. 365 modified the energy master plan process. Pre-

DOE after a public hearing and comment process. The re-
vised statutes established an Energy .Master Plan Com-
‘mittee composed of the heads of the Departments of Com-

merce, Energy and Economic Development; Community Af- =

fairs; Environmental Protection; Health; Human Services;
Transportation; arid Treasury. - L

(Although 'statdte charged the state’s ehergy division

with primary responsibility for formulating an energy .
master plan, efforts of the Board of Public Utilides (BPU). -
helped shape and direct the evolution of energy policy in
New Jersey since 1974. A BPU inquiry into electric public - .

utility construction practices and a study of electric utility

‘His'fory»»o;f‘ Energy Policy in NeW‘J_'e'rsey :

plans to convert certain facilities to burn coal yielded pro-
ceedings rich in written testimony concerning utility prac-
tices.* In 1988, the BPU concluded a stipulation settlement
on cogeneration and small power production.® The stipula-
tion implemented many of the 1985 Energy Master Plan
recommendations on contracting mechanisms ~between
electric utilities and non-utility generators. It also obviated
the former process of ‘conducting ad hoc; proloriged con-
tract negotiations by establishing an auction and bid sys-

tem for supplying new power capacity for electric utilities.

Ina March 1989 Governor’s Conference ‘on Electricity-
Policy, Planning and Regulation, public and industry offi-

" cials convened to discuss how New Jersey could, best meet

growing demand for electricity needed to- support the

-state’s economy in an environmentally acceptable: way and

to identify means to strengthen the State’s electricity plan-
ning and regulatory policies and institutions. This confer-

. ence helped clarify the most critical issues facing govern-
. ment and industry in the 1990s and underscored the im-

portance .of integrated energy planning ‘and regulation.
The conference report called for increased utility and cus-
tomer conservation incentives and a“more centralized and
coordinated government structure for resource planning

" and utility regulation.

.. Ina June 1989 effort to coordinate the energy supply poli-
cies of this State with the regulation of energy companies as
public utilities [and] ensure that all sectors of the State’s
economy are supplied with: the most reasonably priced
sources of energy consistent with maintaining environmental

standards, the Governor issued Reorganization.Plan No.

.002-1989 transferred the Division of Energy Planning and
. Conservation from the commerce department to the Board

of Public Utilities. With this reorganization, the responsi-

- bility of-the commerce department commissioner to serve
~-on and to.chair the Energy Master Plan Committee was re-

assigned to the president of the Board of Public Utilities.
The series of executive effox-'té:_ to enhaqce the state’s

energy planning, environmental protection and utility reg-

ulation abilities ‘culminated withGovernor Florio’s June

. 1991 Reorganization Plan #002-1991. The reorganization
‘vious energy master plans were adopted unilaterally by the - - -

provides for the increased coordination and. integrdation .of -
the State’s utility, environmental and energy policies through

*--its transfer of the Board of Public Utilities ‘recast as the

Boardof Regulatory Commissioners ‘(BRC) in but ‘not of
the Department of Environmental Protection and Energy -
(DEPE). The reorganization tranisfeired the chairmanship
of the Energy Master Plan Committee to the DEPE :commis-

. sioner but retained-a seat on.the commiittee for the-chair-

man of the BRC. All energy planning and policy functions
previously. assigned by statute to the energy division are
continued-and supported by the DEPE in_close coordina--

-tion with other environmental and utility regulatory activi-

ties. The reorganization positions New Jersey to deal most
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effectively with the multiple energy, environmental and
economic challenges of the the next decade.
Past Energy Master Plans

The two adopted Plans and the 1981 draft Plan show
the evolution of energy pohcy since 1974 that sets the
stage for this 1991 Plan

"The 1978 Plan

The 1978 Plan set forth the statutory goals that each
version since has incorporated:’

.o To assure uninterrupted energy supplies to all resrden-'
tial, commercial, utility, and mdustnal users in New

Jerse_y,

e To promote economic growth whrle safeguardmg en-
~ - vironmental quality; and - .

o To encourage the lowest possibl‘e energy costs consistent
" with the conservation and efficient use of energy.

The 1978 Plan 1dent1ﬁed three strateg1es to meet those
. goals:” :

(1) Establish an mdependent capablllty to determine
the state’s energy needs, iricluding the need for new
- energy facilities. The Plan identified an energy data
-base and forecasting capability as'tools for this task.

(2) Promote conservation as a itew source of energy to
meet future demand. The Plan: proposed implementing
this strategy through mtegratmg energy and en-
vironmental planning.

&) Use indigenous supplies of energy, solld waste, bi-

omass, solar, wind, and low-head hydro.

The 1978 Plan, developed under the pressures’ of estab-

lishing a new cabinet level agency and the lack of ade-

quate - data, did net. present a sophisticated - economic

analysis -of -the state’s “energy problems. Subsequently,
- DOE, with Rutgers and: Princeton Universities, developed
the New Jersey Energy Data System as a tool to monitor
energy use in the state. This initial Plan dealt with issues
rather than planning. The 1978 Plan reflected the federal
- philosophy of the 1970s, that regulatory mechanisms could
order energy markets and ensure reliable supplles of
energy to-the state, : .

Its major contnbuuon was estabhshmg a 'process for -

_evaluating, energy facility siting - proposals. ‘Earlier, state
government had reacted to_each proposal séparately and

without formal evaluation procedures. The 1978 Plan con- .

tainéd a Memorandum of Understanding (MOU) between
the. Commissioners of Environmental. Protection and
' Energy establishing a process for joint evaluanon of facrhty
siting proposed for the coastal zone.

The MOU reflected the range of energy facility siting
proposals being considered, including -floating nuclear
power plants, off-shore bases to support Baltimore Canyon
exploration, off-shore pipelines to-bring oil and gas from
Baltimore Canyon wells to interstate pipeline junctions,
deepwater oil terminals; and liquefied natural gas storage
facilities on Staten Island. .

Part I: Introduction

At the same time, cost overruns in the construction of
nuclear faciliies and the abandonmient of partially

completed facilities léd to a prolonged leglslatlve debate -

regardlng the role state government should play in deter-
mining the need for electric generating facilities. The de-

bate ultimately resulted in the enactment of the Electric

Facility Need Assessment Act.
‘The Draft 1981 Plan

 DOE prepared, proposed and held hearings on a 1981 '
draft Plan but did not adopt it. The document included re-

sults from the data base, forecasts of primary fuels, and

_electricity use. It proposed coal as a major primary fuel op-

tion 1for the industrial -sector and for electricity genera-
tion.

The USDOE had initiated a mandatory electric utility
coal conversion program for power plants. The Port
Authority of New York .and New Jersey had proposed
building:a coal import/export terminal in Jersey C1ty that
would havé' created a new rail/barge/ocean collier inter-
connection, and encouraged utilities and industries in New
Jersey to use coal.l

1981 was a year of econormc redirection. Refineries in

_the state were- closing or reducing output. Unemployment

was increasing. The service sector was beginning a rapid

. expansion while the manufacturing sector was shrinking.

This was the year of hlghest retail oil pnces but the ﬁrst
fall in world crude oil prices. '

Falling oil prices upset the economics of coal use and

“brought about a review of state and federal pohcles 13 At

the same time; industries and utilities began conversion to

gas/oil dual fuel capability, enabling them to respond
quickly to competitive price changes. All these events
caused a fundamental review of the primary fuels 'policy in

+ the Plan and delayed its adoption. The 1981 revisions con-

tained a policy statement that became a cornerstone of the
1985 Plan: ™

'Indeed, New Jersey’s future economic development is
largely dependent on finding a clean, relatively inex-
.. pensive dlternative to the fuel mix we now. employ.
‘Conservation is -therefore clearl_y the fiel of first de-
- pendence—the least. expensrve, quickest, and least pol—
luting of all our fuel options. 14

- The 1985 Plan
The 1985 Plan set forth polxc1es to promote energy efﬁ-

' ciency in the producuon and use of energy and reoriented

energy regulation to incorporate market forces. The 1985
Plan- recogmzed that reduclng energy use can moderate
environmental 1mpacts of usmg fossil fuels and nuclear

- power:1%

* Saved energy converts all New Jerse:y consumers mto
~ energy producers, as plugging leaky attics and manag-
ing over-lit and over-heated buildings yield owners the .
_ equtvalent of high financial returns on their invest-
. ments in saved energy.

DOE outlined its unplementanon strategy in a series of
regulations - mandating energy conservation ' programs.
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The regulations required utilities to measure the amount
of energy saved and relate the gains to plans for adding
new capacity.

A goal of the 1985 Plan was to bring competition to the -

utility industry through the increased participation of al-
ternative power producers in meeting the state’s energy
needs and through least-cost planning.!? Least-cost plan-
ning theory continues to be a cornerstone of the state’s
energy planning and utility regulation activities. -

The 1985 document was  the last Plan - issued by the
DOE. The legislation required that to the extent practical
and feasible the actions of all state agencies must conform
‘to the Plan.1® Affected state agencies’ commented on the
draft Plan prior to its adoption but had no direct responsi-
¢ bility in preparing and adopting i, ‘

The-1991 Plan

This 1991 Plan is the first to be adopted by a committee -

of cabinet-level department heads. Chaired: by Commis-
. sioner Scott A. Weiner of the Department of Environmental

Protection and Energy, the 1991 Energy Master Plan Com-

mittee members who adopted this Plan are Board of Regu-
latory Commissioners (BRC) Chairman Dr. Edward H. Sal-

- mon, Department of -Community Affairs (DCA) Commis- ]

sioner Melvin R. Primas; Department. of Health (DOH)
Commissioner Frances J. Dunston, M.D., Department of
"'Human Services (DHS). Commissioner Alan J. Gibbs, De-
partment of Transportation (DOT) Commissioner Thomas

' M. Downs and State Treasurer Douglas C. Berman,

The process of developing this 1991 Plan caused state
planners and regulators, utilities, alternative power pro-
ducers, energy equipment vendors and service providers,
public interest groups, energy users and others to review a

broad range of energy-related issues that affect New Jer- .
sey’s environment, quality of life and economic competi-

tiveness. A draft 1989 Plan prepared by the Division of
Energy Planning and Conservation with the assistance of
staff from the other Energy Master Plan Committee depart-
ments provided a starting point for this 1991 Plan. Public
hearings were held on the 1989 draft document, but the
Committee deferred adoption of the Plan in July of 1989
pending the transfer of the energy division to the BPU. In
October of 1990, the Energy Master Plan Committee issued
a draft of the cutrent Plan for public comment. The Oc-
tober draft was the product of months of effort within

seven departments of state government to set forth key in- .
- formation ‘and proposals’ that would steer-a. more’ public S
debate. Public interest .and . private_business. groups fe-
sponded to staff requests forspecific.data-and information” -~

during the development of the draft and participated in a
series of informal roundtable discussions on policies pro-
moted in the Plan. The Committee chaired public hearings
on the Plan attended by more than 500 people in Decem-
ber 1990 and reviewed written comments submitted by
more than 80 groups and individuals. o

To ensure that all state energy planning activities are in-
formed and consider the impact of policies on energy

users, energy providers and on the state’s environmental -

and economic well-being, the DEPE will revive the Ad-

11

visory Council on Energy Planning and Conservation. Orig-
inal DOE statute (N.J.S.A. 52:27F-12) called for the crea-
tion of an Advisory Council to strengthen the state’s ongo-
ing energy planning activities. The council's 15 members
are to serve without compensation at the Governor’s ap-
pointment, with the advice and consent of the Senate, and

- are to represent: the natural-gas industry, the bottle gas in-
" dustry,” the home heating oil and codl industry, ‘terminal

operators, oil refiners, gasoline retailers, electrical utilities,
nuclear fuel suppliers, environmental organizations, the solar
energy industry, manufacturing industrial consumers, the

- transportation industry and . the academic . community, Al-
_ though each reorganization plan retained the Advisory

Council language, the council has been inactive for several
years. — S

i

_ The Energy Master Plan Committee will continue to en-
list the kind of broad-based public participation that is cru-

cial to the successful implementation of public: policy
goals. As each member-department begins to implement
Plan policies that have direct bearing that department’s

statutory functions and' responsibilities, the" public . will
- again be invited to participate In the rulemaking process.

- Nomes ,
1. Report fo the Governor of New Jersey From The Task Force
on Energy, (Trenton, May 197 4). - R
bid
. P.L. 1977, c. 146 and N.J.S.A.'52:27F-1 etseq. -
. Board of Public Utilities, Docket No. 762-194.

. Board of Public Utilities, In the Matter of Consideration of Co-
generation and Small Power Production Standards, Docket
No. 8010-6878, Stipulation of Settlernent.

6. New Jersey Department of Energy, 1978 Energy Master Plan, .
p. i, and NUDOE, 1985 Energy Master Plan, p. i.

7. Ibid.

8. DOE-DEP Memorandum of Understanding, 1978 New Jersey
Energy Master Plan, Attachment i, pp. 1A-40. . :

9. Electric Facifity Need Assessment Act, P.L. 1983, c. 115.
10. DOE, Draft Revisions 1o the New Jersey Energy Master Plan,

(LI AN

Sept, 1981, p. D-13.

11. Newark Star Ledger, January 6, 1982, p. 26 and January 22,
- 1982, p. 25. .

12. New Jersey Department of Commerce, Energy and Economic
- . Development (DCEED), New Jersey Energy Profile: 1987 Edi-

. tion (Newark: DCEED, 1 988), and Shell Briefing Service,
. -Energy ifi Profile, No. 3, 1988. -

1 3. DOE;:1985 Energy Master Plan, p. 39.

- 14. DOE, Draft Revisions 1o the New Jersey Energy Master Plan,
" Sept. 1981, p. C-3. See dlso NIDOE, 1985 Energy Master
FPlan, p. ii. ' :

15. DOE, 1985 Energy Master Plan, p. i,
16. N.JA.C, 14A:20-1, ef seq;

17. DOE, 1985 Energy Master Plan, p. iv.
18. N.JS.A. 52:27F-15. o



| Chapter 3

New Jersey prodﬁées no crude oil But, in 1989, con-
sumed more petroleum than 43 other states,! ‘more than
half of it in transportation.? The Northeast (11 states from

Maryland to.Maine) is more petroleum dependent than .

_ other regions of the country. It has limited refinery capac-
" ity, negligible crude-production and high product demand,
particularly in ‘winter for home heating. It relies heavily
upon foreign petroleum sources ‘and thus is particularly
vulnerable to supply disruptions. ;

US. crude oil is the source of less than one quarter of
the- refined petroleum products. consumed in the North-
Gulf Coast, the Nottheast or the Midwest for refining sup-
‘plies three quarters of products consutned in our region.
Since 1986, the proportion of imported to domestic crude
‘il and refined product has increased as U.S. sources have
produced less. : :

This chapter reviews the sources and uses of petroleum

purchased in New Jersey. It examines the environmental,

economic, and security implications of out present pattern

* of high dependence on imported crude and petroleum pro-
ducts and looks to the year 2000. - - - ' '

~ Petroleum

east.3 Foreign crude oil refined overseas or imported to the

 Petroleum Use

New Jersey has reduced its dependence on petroleum
significantly from more than 70 percent of the state’s an-
nual: consumption before 1970 to approximately 50 per-
cent in 1989. (See Chapter 1, Figure 1-1).# The Arab Gil
Embargo of 1973-74, price increases, and a realization of
the potential for future supply disruptions moderated
demand. Only transportation demand has increased.
Figure 3-1 shows state petroleum use in million barrels
(MMbb]) for transportation, industrial, residential, com-
merci%l and utility sectots. (See Appeéndix Table A-3-2 for
data). )

Transpértatibn use, 103 MMbbl in 1973, rose through
the 1980s to 112 MMbbl in 1989 In the last three years,

. use of motor-gasoline and jet fuel has surpassed earlier
. highs. Lower prices for gasoline, a general increase in ve-

hicle miles traveled, population shifts from urban to subur-
ban locations, strong sales of larger cars; and increaSed air

traffic have caused the rise in uise.:

Indusﬁd.uke,' in contrast, fell bymorethan one third

" from 74 MMbbI in 1973 to 45 MMbbl in 1989. Over this

period energy-intensive "smokestack” - industry declined

| FIGURE 3-1
NJ Petroleum Consumption by Sector
o 1971-1989 S
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“FIGURE 3-2
‘NJ Petroleum Consumption by Product
1971-1989 '
TBtu : MMBB!
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Note: *Asphalt, road oil, aviation gas,
LPG, lubricants, feedstocks and other.

Distiliate
Other Products-
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Source: EIA-0214(89), adjusted by DEPE.

and other industry developed the capability to switch to
natural gas when it was less expensive than petroleum.

Building use (primarily oil-fired heating for the residen-
tial and commercial sectors) also fell by more than half

' TABLE 3.1

Imported Crude Oil Input to Petroleum Pr_dduc;_t' _l

Northeast United States ™ -

Total } o
Imported Product " Prodict-- -
Crude 0il Volume Volume =~
Source Input, % (MMBBL/D {MMBBL/D)
Imported 100% 1.20 S 12000
Other U.S. regions 38% 1.06 0.40
Northeast refineries 91% 115 1.05
Total 78% 3.41 265
Note: MMBBL/D - million barrels per day - based on 1986 imporié.

Sources: EIA, Petroleum Supply Monthly, November 1987, p. xix,
Table FE1 & p. xxii; and Petroleum Supply Annual 1986,
p. 27, Table 5, and p. 28, Table 6.

,"P:g;tipn of Total

from 60 MMbbl in 1973 to 28 MMbbl in 1989, Customer
investment in fuel-efficient heating equipment, conversions
to natural gas-fired heating systems, automatic set-back
thermostats, weatherization, and upgraded insulation
caused the decrease. ‘

. New Jersey -electric utilities’ in-state petroleum use
dropped from 49 MMbbl in 1973 to only 10 MMbbl in
1989.7 Utilities instead increased their reliance on nuclear
and natural gas-fired generation.

Petroleum Supply

-+ Imported crude oil is the source for more than 75 per-
cent of petroleum product consumed in the Northeast.
Figure 3-2 shows the amount of petroleum product by type
supplied. to New Jersey over the period 1970 to 1989.%

. Figure 3-3 and Table 3-1, (based on a detailed Energy In-

formation. ‘Administration analysis .of 1987 regional
petroleum supply containing statistics that generally apply
to New-JerseY-g), illustrate the Northeast's dependence on
imported crude oil and petroleum product.

Figure 3-3 shows the fglativ’e importance of three
sources of petroleum product used in the Northeast:

e tanker shipment from other countries
¢ local refinery output

® Dpipeline, _bé:ge and tanker shipment from the Gulf
Coast and other U.S. regions.
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FIGURE 3-3

Imported Crude Oil as Source for
“ Product Delivered to Northeastern States.

1986
o 'Crudeinpﬂt to ‘, _Crude input to
NE ‘Refineries ..~ other US Refmerles*
" Irmported 91% v o ' Imported 36%

Domestic 9% ' Domestlc 64%

NE Refinéries 34%
Other US-Refineries 31%

Imports 35% _
 Refined Product Source -

‘Source: DOE/EIA-0109(11/87)
*Refmenes Supplylng Product
to NE : :
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TABLE 3-2

" Major Sources of Crude Oil Imports,
‘Comparison of U.S. with PADD 1 - 1990

nited States PADD |
_ Amount : Amount
Source Rank  MBBLAD % Rank  MBBL/D %
~ Saudi Arabia 1 1,195 20 2 193 15
~Nigeria’ 2 784 13 1 405 32
Mexico 3 689 12 5 77 6
Venezuela - 4 666 11 3 120 10 .
Canada 5 643 11 6 .- .87 . 8§
Jag 6 514 9 7 43 3
- United Kingdom 7 236 4 4 93 7
Angola 8 155 3 9 12 1
Columbia g 140 2 8 14 1
Other 813 15 234 19
Total crude Imports 5,895 100 1,248 100

‘ Notes:

PADD - Petroleum Administration for Defeﬁse District. PADD | includes all »

Atlantic coast states plus Vermont and parts of Pennsylvania and West Virginia:
* MBBL/D - thousand barrels per day. .

- Source:
" Seealso Appendix Table A-3-3.

" Approximately 35 percent of refined petroleum product
consumed in the Northeast comes from other countries; 34
percent is refined here in the Northeast: 31 percent comes
from refineries in other U.S. regions. While Northeast re-
fineries obtain more than 90 percent of their crude oil
input from other countries, refineries in other U.S. regions
rely on imported crude for only one third of their input.
The Colonial Pipeline, the only pipeline. that brings pro-
duct into New Jersey, carries most Gulf Coast product. -

TABLE 3.3

(Million Barrels)

Natural Gas
Year Crude Oil Liquids " Total
1979 29,810 6,615 36,425
1981 29,426 7,068 36,494 -
1984 28,446, 7,643 36,089
1987 27,256 8,147 35,403
1989 26,501 7,769 34,270

Source; EIA, U.S. Crude Oil, Natural Gas, and Naturél Gas Liquids Reserves
1989 Annual Report, p.8, Table 1. - '

EIA, Petroleum Supply Annual 1988, p. 37-40, Table 15. ‘

Tankers. and barges carry only a small portion, but provide
critical extra supplies to ‘meet peak: period .demand.!
Table 3-2 ranks by volume the major sources of crude oil
refined in 1988 in the United States and in the Petroleum
Administration for Defense - District (PADD) L (Le, all
Atlantic coastal states, Vermont and parts of Pennsylvania
and West Virginia).!! Over the past decade, crude oil im-
ports from Mexico, Canada, the North Sea and Venezuela
have risen and displaced imports from the Middle East.
‘The Energy Information Administration (EIA) expects that

~.trend to change as domestic crude oil production con-

tinues to decline and as non-OPEC production peaks in the

" mid-1990s." As the EIA observes, About two-thirds of the

L : s T “world’s. proved oil reserves are in the Middle East (virtually
Proved Reserves of Liquid Hydrocarbons. - -

all in the Persian Gulf).12 Table 3-3 shows the drop in U.S.

" proved reserves.

- Most crude imborts for ‘Northeast refineries arrive by

. tanker at eastern ports. Domestic crude for the Northeast
‘comues mainly from Alaska and California. Tankers carry it

to the Panamarian Pacific ‘Port of Puerto Armuelles and
unload it to Panapipe, the 82 mile, 800 thousand barrels
per day Trans-Panama Pipeline Sgstem, for transport to
Chiriqui Grande, the Atlantic Port.!

~ While Guif Coast refineries have the capacity to meet
surges in demand, limitations of pipeline, tanker, -and
barge transportation may restrict the availability of distil-
lates from this source. Shortages of home heating oil and
propane in the Northeast during December 1989 demon-
strated those limitations.14
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TABLE 3-4

Refinery Operating Capacity
(Million Barrels Per Day) .-

NJ. PADD 1 us.
1977 0.7 1.9 16.4
1980 0.6 2.0 17.9
1985 0.4 1.5 15.0
1987 0.4 na 15.3
1990 05 . - 14 15.6

Note: PADD - Petroléum Administration for Defense District.
PADD | includes all Atlantic Coast states plus Vermont and
parts of Pennsylvania and West Virginia. - ’

Sodrces: N.J. and U.S. data (as of Januaty 1); Oll and Gas Journal,
Annual Refining Issues, March 1977-1990;
PADD | data - EIA, Petroleum Supply Annual
DOE/E!A - 0340(90).

Reﬁnéry,CapaCify .

~ U.S. refinery capacity dropped sharply from: 1980 to
1985 but has increased slightly since then. Table 3-4
shows the changes. Expansion of refinery capacity in the
1970s occurred in Texas, Louisiana and California.!®
Decreased demand for #4 and #6 heavy heating oils then
- caused smaller, older and less efficient refineries, many in
the Northeast, to close. The older refineries had been able
to process the sweet (low sulfur-content) and light OPEC
crudes!® but could not process the heavier crudes from
Canada, Venezuela, and Mexico. ' o

Part II: Energy Supply and Conversion

Demand has increased for the lighter distillates, gasoline-
and jet fuel, that refineries with modern processing capac-
ity are able to produce. Industry mergers/buy-outs have
permitted ¢ompanies to consolidate operations in large,
new _efficient: refineries and to retire older units. Some
companies have withdrawn totally from some market
areas. :

Crude oil producing nations have constructed large
modern refineries that are cost-competitive with western
refineries because of lower labor costs and different en-
vironmental regulations. In 1988, the Saudi Arabian
Government purchased a half-interest in Texaco’s south-
eastern refining and marketing system to form a joint ven-
ture called Star Enterprises. In 1986, the Venezuelan

. National Qil Company bought a half-interest in Southland
‘Corporation’s refining and distribution netwaork.

Northeastern Refineries '

Eleven major crude processing refineries are located in
the Northeast: five in Pennsylvania, five in New Jersey and
one in Delaware. (See Table 3-5) These refineries have a
capacity to process 1270.5 thousand barrels per day but
some of that capacity produces only asphalt or lubricating
oils rather than the products with highest seasonal

. demand—heating oil or motor gasoline.

Three refineries are in northern New Jersey near the
New York harbor. The largest, Exxon Bayway in Linden

- with 10 percent of Northeast crude refining capacity, was
* temporarily closed for evaluation in March of 1990 and
* halted all its waterborne transport operations at the Bay-
© way refinery and Bayonne tank farm.17 It reopened all its

operations early in the summer of 1990 and now operates
at full capacity. The Chevron refinery in Perth Amboy
stopped distillate production in 1983 after making a.con- -
siderable investment during a "turnaround" outage. It now
produces only asphalt but did produce some distillate .

TABLE 3-5

New J'efsey. Crude Oil Refining Capacity
‘ (Thousand Barrels Per Day)

Co Texaco/ Amerada N4
Year "Exxon  Cheyron  Mohil Coastal! _ _Iiggz -Seaview  Total
1979: 230 168 . 98 . 88 68 N.A. 72
1984 = - - 100 80 . 100 90 0 44 414
. 1988: 130 - 80 100 90 0o -0 400
1991 3. - -0 100 1105 0

Note: 1 Texaco sold refinery to Coastal in December 1984,

0 335

2 This refinery, mothbailed in 1974, reopened in 1985 to proceSs low s_ulfur vacuum
~ gas oil from its Virgin Islands refinery into unleaded gasoline. Crude oil distillation:
capacity at the refinery ren_\ains shut down. I o

-Sources: ElA, 1984 Pétroieum Subply Annual, Table 32, p.' 93. 1988 Pe_trdleum Supply _Ahhual,
Table 31, pi-:86. DOE/EIA-0340(30)/1, Petroleum Supply Annual,.Table 38,p.106...«. -
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- during the December 1989 shortages-!® The Amerada Hess

| refinery in-Port Reading closed in- 1974 until 1985 and

- now produces unleaded gasoline ‘from products received
from its Virgin Islands refinery.1? o :

~ Three New Jersey refineries are along the Delaware
River near Camden. The largest is the Coastal Refinery in
Westville (Eagle Point), formerly owned by Texaco, with a
crude capacity of a 109,250 -barrels per calendar day
. (b/cd). The second,.Mobil in Paulsboro, has a 100,000
b/cd capacity. Both of these have downstream capacity to

refine heavy intermediate products into- gasoline and:

lighter.produects. The Seaview facility in Thorofare, built in
the late 1970s, produces lubricating oils and asphalt.2°

Réduci’hgi Vulnerability To Supﬁiy Disrupﬁons
Because Néw Jersey has limited ability to increase the

“reliability of its oil supply, it must direct policies and pro- .

- grams-towards reducing oil use through' efficiency and by
shifting to less polluting alternative fuels, such as natural
gas, wherever practicable. Conservation is the most rapid
‘and cheapest way to reduce vulnerability. It is reliable,
economic, and flexible.., - T A :

w4 New Jérsey' can reduce its—i:eﬁ‘bIe‘l_itn’ dependence most -
« rapidly and at the least cost through expansion of alterna- - -

tives to'single passenger-vehicle travel. Carpools, vanpools

and measures that encourage use of mass transit offermul-

tiple” benefits. They reduce petroletim dependénce, com-
rhuting costs, road congestion and air pollution.

Federal Cleani Air Act amendments signed into law in
November 1990 could impact petroléum ‘use. They require
~ that all private motor vehicles in areas cited for "severe"

- nonattainment ‘of féderal ozone' standards use reformu. -

lated gasoline beginning in 1995. In “additioni, motor ve-
hicle fleets ‘of 10 or more vehicles capable of central fuel-
ing will be required t6 phase in the use of alternative fuels
‘such’as ‘methanol or natural gas. Beginning with model
~'year 1998,°30: percent of new fleet ‘acquisitions must run
on alternative fuels; the requirement escalates to 50 per-
+_ cent for model year 1999 fleet purchasés and 70 percent
. for model. year 2000.. Eighteen of the state’s' 21 -counties
(ie., all but Warren, Atlantic. and Cape ‘May. -counties)
. earned the."severe" nonattainment. designation for. ozone
dir pollution by virtue of the state’s: proximity to Philadel-
~.phia and New York City—two. of nine -cities .nationwide
ranked as severe, Reformulated gasoline requirements will
be enforced statewide and it'is anticipated. that alternative-
" fuel fleet requirements will be. enforced statewide. These
provisions could reduce the state’s dependence on
petroleum by as miich-‘as 60,000 barrels per day or ap-
proximately 25 percent of 1988 motor gasoline use.2"

. Broad application of several available fuel-saving tech-

- nologies (e.g., multi-point: fuel injection, four valves per .
* .cylinder, improved tires). could double auto fuel-economy.

. However, cars twice as efficient.as current models will cost
- $200 to $800 more: Since this cost increase will produce
some resistance from both manufacturers and consumers,

bold policy initiatives such asa ‘higher fuel tax, an oil im-
 port fee or a gas-guzzler tix could be required to" accom-

‘plish the fuel economy goal 2 It is important to note that
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_gasoline tax in'the United States is about $.30 per gallon,

compared to $1.80 in West Germany and $1.41 in Japan.

" (See Chapter 13: Energy Use in Transportation, Table 13-

7.) Should supplies in the global marketplace tighten and
threaten to trigger price increases of unknown duration,

-consumer and manufacturer resistance to greater invest-

ments in automobile efficiency could soften.
Storage of Reserves -

"I résponse to the petroleum shortfall caused by the
five-month long 1973-74 Arab: oil - embargo, ‘Congress

. authorized the creation of the Strategic Petroleum Reserve

(SPR) through. the Energy Policy and Conservation Act
(EPCA) of 1975. The EPCA called for a reserve of up to one
billion barrels of petroleium products to reduce the impact of
disruptions in petroleum supplies and to carry out obliga-
tions of the United Stdtes under the. Interriational Energy
Program. The SPR' program under President Bush is
directed towards providing 750 million barrels of crude oil
in underground salt caverns at six sites located in the Gulf
Coast area. As of January 1991, the SPR contained 585
million barrels of crude oil. That storage level, targeted to
equal 90 days worth of crude. oil imports, now contains
about a-77-day supply at a rate of 7.6 million batrels per

.+ day.imports. The fill rate dropped off from a high of 234
- thousand barrels per day in 1981 to a rate of 30 thousand

barrels per day in 1989. The federal fiscal year 1992
budget request marks the first year in which 750 million
barrels of capacity is available; it also proposes continua-
tion of a resporisible level of operations and a maintenance
program to assure cost-effective capability to a drawdown.
The budget proposes to increase the fill rate to 50 thou-
sand" barrels .per - day. commencing in the last half of
199228 . o : ‘

For Northeast crude and product supplies, the SPR could

- assist only indirectly. It does_not. address replacement of

direct product import to the Northeast—now over a third
of product supply. The price rises and supply problems in-
the Northeast in December 1989 pointed out the need for
additional local storage of product. A 1990 Board of Public
Utllities energy division report, An Analysis of December
1989 Heating Ol Price Increases, recommended measures -
nNecessaty for New Jersey to avoid vulnerability to supply
shortages and resulting effects on consumers: extraordi-
nary price hikes, lack of appropriate information on
deliveries, and limits on ability to switch suppliers. Recom-
mendations for storage included:

minimum inveritory levels for refined petroleum pro-
ducts for the state and the Northeast, both at the
_wholesale and retail levels.

e evaluation of the economic feasibility of establishing

- ® development of federal incentives to encourage sup- .

- pliers to maintain stocks of refined product adequate
for seasonal .demand at the wholesale level. The fed-
eral government should encourage suppliers to insti-
tute summer fill programs at the wholesale level. The

“state should. ericourage retailers to institute summer
fill programs at the retail leve]. 24
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Petroleum Price

. ‘The price’ of oil rose several fold from 1972 to 1980 in
response to supply disruptions caused by the OPEC coun-
tries and speculation in the world commodity market.
From a peak in 1980, the real price (in 1980 dollars)

dropped in 1989 to near the lowest level in a decade. The .

August 1990 invasion and occupation of Kuwait by Iraq
and the subsequent trade embargo imposed on Iraq by the
United Nations then drove the price of crude oil higher on
the ' world market for a short period. The West Texas inter-
. mediate spot price at Cushing, Oklahoma reached a high
~ . of $41.07 per barrel on October 11, 1990, an increase of
$19.48 per barrel from the August 2, 1990 price of $21.59
per barrel. However, after January 16, 1991, optimism re-
_garding, the ability of U.S.- and Saudi Arabian-lead coali-
tion military forces to quickly resolve the conflict with Iraq
_ caused crude prices to drop dramatically and settle close to
" the pre-invasion level of $21 per barrel. - -

, Outlook
R v Short Term Outlook
A global market controls New Jersey’s future price and

‘'supply outlook. Severe weather conditions, transportation
- disruptions, and economic and political events exert pres-

sure on price and supply. Table 3-6:shows the EIA’s sum-

.mary outlook. While many factors controlling the
petroleum price and supply matrix lie beyond the scope of

TABLE 3-6.

U.S. Petroleum Supply, Demand, and Imports
EIA Projection- Reference Case -

1905~ 2000

Supply, Demand & Imports .~ 1989 N
. WorddOilPrice: . . C S
(1989 $/barrel) - 1881 2400 2570
“Production (Quads)® R ,
 Crude Of T 1624 1459 1172
© Cther Liquids® 215 260 232
- Yotal - 1839 1719 - 1404
- Consumption (Quads), ST 3421 -34.22 - 36.70
Netimpots (Quad) 1525 1715 2237
Net Imports percent o 45 50 6
-of Consumption o '
Note: 1 Costof imported crude oil to U.S. refiners,

. 2 Quad = Quadrillion BTU per year. o
3 ncludes natural gas liquids, processing gain and other
.. domestic praduction. . N

Source: EIA, Annual Energy Outlook 1991, January, 1991,
p. 43, Table A-1. .

* price spikes.
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state government, one factor New Jersey government could
influence is refined product inventory. The Départment of
Environmental Protection and Energy (DEPE) is investigat-
ing ways to improve storage and inventory practices to .
help mitigate any future temporary supply disruptions anid

. The EIA anticipates that world crude oil prices may re-
main relatively low for a few more years. It points out that

. in the near-term, sufficient excess crude production capac-

ity exists to meet demand and that different interests
amorig OPEC countries now limit its ability to control the
output of member countries. Saudi Arabia has extensive oil

reserves that will last well into the next century and desires

to maintain production and pricing in a manner that will
gudrantee a market for its oil over the long run. In contrast,
other countries, such as Algeria, Libya, and Indonesia, have
reserves that will not last nearly as long as those of Saudi

" Arabia and therefore are interested. in receiving higher prices

in the near term. . 5 .

OPEC supplies are again dominant in the world market.
Its oil production capacity, recently over 28 million barrels
per day, is well over half of market ‘economy energy con-
sumption (ie., excluding consumption of centrally planned
economies of Eastern Europe, the Soviet Union and
China).. Its share of market. economy demand  that
decreased sharply from a high of 67 percent around 1973
to below 40 percent in 1985 climbed back to 45.percent in’
1989. The EIA projects a continuing increase in its share.?

The United States’ domestic oil production in 1989, in-
cluding lower 48, Alaska, natural gas liquids, and- other
components, amounted to 9.2 million barrels per day. Ex-
pandéd demand coupled with falling domestic production
caused an increase in crude oil imports to 7.2 million bar-
rels per day. The EIA projects that domestic production
will continue to decline. Production could drop at a rate
between 1.8 (for a high price scenario) and 3.8 percent per
year (for a low price scenario). Alaskan production, now

" nearly a quarter of total domestic crude oil production, has

or will soon peak for its primary fields.27 :

The EIA's Annual Energy Outlook 1990, released in
January 1990, distinguished between the world market
economies that account for about four fifths of world oil
consumption for which demand is expected to grow, and
centrally planned economies for which demand is expected

_ to .decline.?8 Recent changes in’centrally planned econo-

mies, with emphasis ‘on economic devélopment, may cause
their demand to grow also.

Year 2090

The EIA's Annual Energy Outlook 1991 gives projections
for domestic crude oil output and the amount of imports
necessary to meet increased demand through 2010. It ex-
pects that demand will catch up with the current excess in
world oil capacity in the 1990s. Then OPEC, with its large
resource base, will play a greater role? '

‘For market economies in the year 2000 the EIA projects
the eéconomic growth rate to drop from a recent rate of 4.0
to a range between 2.2 and 3.0 percent average annual
rate of growth (see Table 3-6). It projects that OPEC oil '
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production capacity will expand from a recent capacity of
28.2 million barrels per day to a range between 34 and 36

million barrels per day. It finds that the U.S. refiner acqui-

sition cost of imported oil would rise from a 1989 base of
$18.81 to a range between $23 and $45 per barrel (1990
dollars). It expects U.S. oil consumption to rise from a
1989 level of 17.5 million barrels per day to a range be-
tween 18.8 and 21.8 million barrels per day.®°

The EIA projects that after a few more years of relatively

flat real oil prices rising demand, limits on supply from "

non-OPEC sources, and the concentration of world re-
sources in the OPEC nations will lead to more rapid price
increases after the mid-1990s. It expects U.S. oil produc-
tion to fall, from about 10 million barrels per day in 1989
to about 8.5 million barrels per day in 2000, It finds that

even with more supplies from natural gas liquids and non- -

petroleum sources, net petroleum imports will grow from

7.2 MMbbl/d to 10.8 MMbbl/d (with high oil prices) and -
15.7 MMbbl/d (with low oil prices). It projects that foreign. - .
sources will supply nearly two thirds of U.S. domestic

petroleum requirements by 2010.3!

’ Findings

¢ Crude oil delivered to New Jersey and East Coast refin-
-~ eries comes almost exclusively (90 percent) from other
countries. Both crude oil and product refined in other
regions or other countries must come long distances
via pipeline, tanker, barge or truck. Crude stored for

national emergencies is in Louisiana and Texas, far -

from local refineries.

o New Jersey ranks seventh highest nationally in .
petroleum consumed. In 1989, petroleum supplied-

more than half of all energy purchased. Transportation
consumed 57 percent, industry 23 percent, buildings

14 percent, and in-state electricity generation by elec- :

tric utilities 6 percent. :

o The state can mitigate its vulnerébility to supply dis-
ruptions and cost escalation by reducing its. high de-

pendence on petroleum products. Effective measures _

include: improvement of auto and light truck motor
fuel efficiency; expansion of alternatives to single-pas-
senger auto travel to work—mass transit and carpools
and vanpools; improvement of space-heating equip-
ment efficiency; and increased insulation and
weatherization of buildings. ’

® Petroleum space-heating consumers have experienced
sharp price increases for heating fuels during periods
of exceptionally severe cold weather conditions. Con-
sumers can eliminate their vulnerability to seasonal in-
creases by taking steps to reduce use of and depend-

ence on petroleum: improve heating equipment effi- .

ciency; insulate and weatherize buildings; install alter-
native heating capability; and maintain sufficient fuel
storage capacity to carry a building through the
coldest winter month. :
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2 ‘-Policy

- The State should promote significantly increasing the

fuel econonty of cars and light trucks.

The State should promote expanded use of rideshar-
ing, vanpooling, and mass transit to reduce single pas-
senger auto use for frequent trips such as travel to
work. - . o

¢ The State should encourage Congress to increase the

fill rate of the Strategic Petroleum Reserve to provide.

increased protection against the possibility of an inter-
ruption in imp‘or;ed supplies. ’

-The State should suppdrt,_.‘a‘ndvdevelop. means to en-
. courage increased storage of refined petroleum pro-
" ducts in New Jersey and the Northeast, both at the -

wholesale and retail levels. The State should.do so in a

_‘manner that would mitigate potential air quality im-

pacts .and the increased risk of oil spills from the
movement of additional products in harbors and wa-
terways. '

Implementation

" New Jersey, through its’ cqngréssidnal delegation, .

should adopt a leadership role in urging the U.S.
National Highway Traffic Safety Administration to
raise Corporate Auto Fleet Efficiency (CAFE) stand-
ards. o ,

The DOT. should facilitate greater use of vanpooling

and carpooling. . .

New Jersey should reduce petroleum dependence for
motor vehicle use through programs outlined in Chap-

~ ter 13, Transportation.

The DEPE should seek the support of the New Jersey
Congressional delegation to fill the ~ Strategic
Petroleum Reserve to a level of 750 million barrels at
an increased rate. o

The DEPE ‘is evaluating the economic feasibility of es-
tablishing - 'minimum inventory “levels for refined
petroleum products both at wholesale and retail levels.
This evaluation should consider: limitations imposed

by the present transportation infrastiucture that moves
 the produict from the prime suppliers to the end users;

and the feasibility of establishirig a Northeast regional
product reserve. :

New Jersey’s congressional delegation should promote
the ‘development of federal incentives to encourage
suppliers at the wholesale level to maintain stocks of
refined product adequate for seasonal demand. The -
federal government should encourage suppliers to in-
stitute summer fill programs at the wholesale level.
The DEPE should encourage retailers to institute sum-
mer fill programs at the retail level. '

New Jersey should enact legislation to require heating
oil and propane dealers to provide consumers with ap-
propriate price and quantity information at the time of
delivery. '
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Chapter 4

Natural Gas

Natural gas is a clean fuel that consists primarily of
methane, a compound of hydrogen and carbon. When
burned, the predominant preducts of combustion are
water and carbon dioxide. Natural gas occurs in under-
ground reservoirs of ancient sedimentary rock. Sometimes
the gas is found with crude oil and sometimes in separate
gas fields. Gas produced at the well is gathered by local
pipelines, cleaned, and then transported to most parts of
the United States via interstate pipelineés and local dis-

tribution networks. At year-end 1989, proved reserves of
dry natural gas in the United-States were estimated at 167 -

trillion cubic feet (Tcf)—about 0.5 percent less than in
1988. o o

A by-product of oil extraction operations, natural gas
was initially either flared off at the wellhead or used as 1
fuel near its source. By the 1920s, improvements in pipe-
line technology allowed producers ‘to ship' natural gas
- farther from the wellhead. Subsequently, wells were drilled
specifically to find natural gas. During the 1920s and
1930s, expansion of the interstate pipeline system led to
increased use of natural gas. In 1938, Congress passed the
Natural Gas Act, in response to complaints of discrimina-
tory pricing and uncertainty of supply. This law regulated
the transportation and sale of natural gas in interstate
commerce,

In 1954, a Supreme Court ruling (Phillips Petroleum v.

Wisconsin, 347 U.S. 672) helped to stimulate the demand.

for natural gas by setting price ceilings on the previously
unregulated wellhead price of natural gas in interstate

commerce. That decision created two matkets: an i.mr'eg’u_—' -
lated intrastate market and a regulated interstate one. Pro- -

duction and reserves dedicated to the interstate market
began to decline in the late 1960s and early 1970s as pro-
ducers found they could obtain higher prices in the intra-
state market. o : '

The Arab oil embargo of 1973 furthér increased the

demand for natural gas, as petroleum consumers sought to
switch to a fuel that was cheaper and more reliable in
supply. This increased demand ‘was not met by an equiv-
alent increase in supplies, resulting in curtailments and

shortages in the interstate market during the mid-1970s.

To resolve these problems, the Natural Gas Policy Act
(NGPA), 15 U.S.C. § 717, was passed in 1978 as a com-
promise designed to increase supplies and to allow for the
gradual decontrol of certain categories of old gas by
January 1, 1985. (Old gas is gas committed to interstate
commerce prior to passage of the NGPA.) The NGPA also
increased the supply of gas by allowing intrastate pipelines
to sell to interstate pipelines and local distribution compa-
nies (LDCs) without regulation by the Federal Energy Reg-
ulatory Commission (FERC).!

The supply outlook has also been impacted by recent

policy changes of both the U.S. and Canadian govern-

ments. The policy changes have made Canadian gas prices
more competitive with domestically produced gas and thus
larger quantities are available for export. '

In New Jersey, natural gas became available after World
War II to supplement gas produced by burning coal. By the
1960s, natural gas completely replaced manufactured gas
due to its lower price and higher heating value. At the

- same time that. demand was growing in the late 1960s and

early 1970s, natural gas production and the reserves com-

‘mitted to interstate .sales were . declining. By mid-1972,

New Jersey’s utilities found-it increasingly difficult to ob-
tain the natural gas required to meet demand. In 1975, the
Public Utilities Commission (now the Board of Regulatory
Commissioners or the BRC) issued an executive order re-
quiring gas utilities to obtain PUC approval before making
commitments to new customers or increasing service to ex-
isting customers. The Governor issued an executive order -
mandating that, among other requirements, thermostat -
settings be lowered ‘and all nonessential tises of natural
gas be discontinued. (Today, BRC approval for new gas
supply .is no longer required.) Beginning in 1978, the :
supply situation changed. As a result of conservation, the
slow economy, and the Natural Gas Policy Act, adequate
gas supplies became available again, but at higher prices.

New Jersey purchases of natural gas have increased con-
siderably since 1970. They accounted for one-sixth of®
energy purchases in 1970 and grew to over one-fifth of -
purchases in 1989. Nationally natural gas accounted for
one- third of purchases. Most use is for space heating in
residential (46 percent) and commercial (28 percent)

~buildings and varies with seasonal heating requirements.

The industrial sector consumed 13 percent and electric -
utilities used 12 percent of natural gas consumed °
statewide in 1989. (See Figure 4-1 and Appendix: Natural -
Gas Consumption in New Jersey.)

For- quantifying -volumes of natural gas, the industry
uses several units interchangeably. This discussion uses
British thermal units (Btu) rather than cubic feet (cf) or
therms when needed to make direct comparisons with the
energy value of other fuels. The following are units of
measure of natural gas and their approximate equivalent
in Bti: 1 ¢f = 1,000 Btu; 1,000 cf (1 Mef) = 1 million Btu
(MMBtu); 1 million ¢f (IMMcf) = 1 billion Btu; 1 billion
of = 1 trillion Btu (TBtu). In 1989, an average residential
gas heating customer used about 10 Mcf or 10million Btu.

~ Industry Structure

The natural gas industry has been undergoing rapid and
profound changes. New regulatory approaches are signifi-
cantly restructuring the traditional functions ‘of and rela- .
tonships among producers, pipelines, distributors, and
end-users. The roles of federal and state regulators are also
being redefined. A more complex gas industry is emerging,
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FIGURE 4-1

NJ Natural Gas Consumptlon by Sector

' 1970 1990

/

. TABLE 4-1

Pﬁofiies' of Natural Gas Cbmpanies L : :
: in New Jersey - 1980 - . . . -~

AR Squaré umber
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-Utility cd'n;paniés annual [épgrts, 1990, NJEDS. ‘
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-with decreased regulation and increased - competition..
These new relationships are now in place and are function-
ing in parallel with the traditional roles.

The traditional gas industry has separate providers of
three essential service components: producers own gas
wells and sell under long-term contracts to interstate pipe-
line companies, who in tumn séli to LDCs. Sometimes the
pipeline company selling to the LDC is not directly con-
nected to it. In those cases, a pipeline that is directly con-
nected ttansports the gas for a fee. The end-user, ie., resi-
dential, commercial, industrial, or electric utility, pur-
chases only from the LDC. Federal regulations controlled
wellhead prices until January 1, 1985, when most wells
were deregulated. The few remaining controls on wellhead
prices will be abolished by January of 1993. Pipeline rates
are federally regulated while the states set LDC rates.
However, alternative arrangements have emerged as a re-
sult of various deregulating events of the last 10 years.

LDC Transportation Gas: LDCs now purchase signif-
icant portions of their natural gas directly from producers
or energy brokers. Some of this gas is bought in the spot
market, is interruptible, and usually costs less than the
firm gas supplies purchased from interstate pipeline com-
panies under long-term contracts. LDCs are renegotiating
their contracts’ with pipelines to convert some of their
pipeline gas purchases to firm transportation capacity.
They can then use that capacity to transport gas purchased
from other suppliers. For example, in 1989, Public Service
Electric and Gas Company (PSE&G) purchased 56 percent
of its total 1989 gas supply from producers. (See Appendix,
Gas Purchases by each L.DC). ' . .

End-user Transportation Gas: 'I:};e larger end-users
now purchase some of their natural gas diréctly from pro- - °

ducers, ‘usually via a new entity in- the business—the
marketer or broker. This energy marketer can be either an
independent or a wholly-owned subsidiary of a pipeline
company or of an LDC. The marketer matches end-user re-
quiréments with available gas at the wellhead and with
pipelines having excess capacity. Under this new-arrange-
ment, neither the LDC nor the pipeline owns the gas it car-
ries, and each charges a fee to recover transportation costs.
Most end-users who purchase transportation gas are in the
Jindustrial sector. A few others are in the commercial sec-
tor. Although LDCs currently sell substantial volumes of
transportation gas, the percentage of transportation gas to
total sales varies from LDC to LDC, depending upon the
number of industrial customers served and market condi-
~ tions. .NJN, ‘a company that sold no transportation gas
through- 1989, commenced sales in April of 1990.2 (See

~ Table 4:2).

Interstate Pipelines Serving New Jérkey LDCs

Five interst_ate pipeline companies connect directly to
one or more of New Jersey’s LDCs to deliver natural gas.

They are: Algonquin Gas Transmission Corp. (AGT),

Columbia Gas Transmission Corp. (Columbia), Tennessee
Gas Pipeline Co. (Tennessee), Texas Eastern Transmission
Corp. (Texas Eastern) and Transcontinental Gas Pipe Line
Corp. (Transco).
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- Local Distribution Companies

New Jersey’s natural gas consumers are supplied by four
LDCs—Elizabethtown Gas Company (E'town), New Jersey
Natural Gas Company (NJN), Public Service Electric and
Gas Company (PSE&G), and  South Jersey Gas Company
(SJ). Figure 4-2 defines each company’s franchise territory.
Tables 4-1 and 4-2 compare selected statistics for each

LDC.

 PSE&G, although it serves the smallest territory as
measured in square miles, is by far the largest LDC in
terms of the total volume of gas sold. In 1989, PSE&G sold

* approximately 70.percent more gas than the other three

LDCs conibined.

- The four LDCs currently receive part of their natural gas
supplies by direct purchase from Transco, Texas Eastern,
AGT, Columbia, and Tennessee. Gas purchased from other
suppliers is transported for a fee via one of these five com-
Panies in order to be delivered. Supplies of natural gas that
are in excess of the quantity required by those customers -
who use gas as their sole source.of .energy (i.e,firm cus-
tomers) make possible sales of gas to commercial and in-
dustrial customers whose equipment is capable of using
either natural gas or other fuels such as heating oil or pro-.
pane (ie,interruptible customers). '

Elizabethtown Gas Cohppdny3 .

E'town serves a franchised territory consisting of 74
municipalities in central and northwestern New Jersey,
with about 226,000 customers. These two service areas,
separated by about 30 miles of PSE&G territory, include a
concentration of diversified . industry, such  as. chemicals

-and allied products, fabricated. metal products, assembly

plants, and primary metal industries. (See Appendix: Eliza-
bethtown Gas Company Natural Gas Consumption.)

To ensure sufficient quantities of gas during the winter
months, E'town supplements its:supply of pipelirie gas pur-
chased pursuant to long:term contracts with storage gas
transported during nonpeak. periods for use -during peak

- - periods. E'town also uses liquified natural gas (LNG) and

propane to meet peak demand. (See Appendix: Elizabeth-
town Gas Company Gas Purchases.) o Co

New Jersey Natural Gas Company*

NJN serves about 308,000 customers in Monmouth and

* Ocean counties and parts of Morris and Middlesex coun- N
. ties. [ts Morris County section is physically separated from -

its main service area by approximately 35 miles of PSE&G
territory. NJN's service territory has an estimated popula-
tion of 1.2 million and is growing rapidly. This growth has

. resulted in record customer additions in 1985, 1986 and

1987. NUN projects. 35,000 1iew customers over the next
five years. (See Appendix::New Jersey Natural Gas Com.-
pany Natural Gas Consumption.) ’

NIN's four suppliers of natural gas are Texas Eastern,
AGT, Consolidated, and Boundary. The gas is delivered via
the interstate pipelines of Texas Eastern, AGT, Tennessee,

‘and Transco. (See Appendix: New Jersey Natural Gas Com-

pany Gas Purchases.)
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FIGURE 4-2

Part II: Enérgy Supply and Conversion

Service 'Te'rr_i’ror,ie‘s' of Natural Gas Cohﬁpanies Opérdﬁng in NJ

1990 Utility Profiles*

Elizabethtown Gas Co.
Customers: 226,000
Sales:** 51,212 MMdf "

New Jersey Natural Gas
.| Co. ) B

' Customers: 367,700
Sales:** 52,600 MMcf

Public Service Electric &
Gas Co. (PSE&G) ) _
Customers: ~ 1,489,100

‘Sales:** 246,401 MMcf

Y,South Jérsey Ga‘sCo. o
- Customers: 217,600
Sales:** 42,109 MMcf

- *E'town 1990 10K Report and
. utility 1990 annual reporis to
stockholders and NJEDS 12/90

**Includes transportation gas sales
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TABLE 4-2

Natural Gas Local N.J, Distribution Companies
- System Sales and End-User Transportation Service

Total Transport

© . System End-User Deliveries - as Percent of
Loc Yoar Sales (MMCF) Transport MMCF) (MMCF) Deliveries

Etown 1986 32,909 13,198 46,107 29 .

1987 35,552 11,796 - 47,348 25
1988 . 41,858 8,419 50,277 17
1989 39,557 8,718 48,275 - 18
1990 . 41,116 10,096 51,212 .20
NJN 1986 46,120, 0 46,120 0
1987 -~ 53,759 0. 53,750 0
© 1988 56,097 0. 56,097 -0

" 1989 54,967 0 54,967 0 -
1990 51,924 676 52,600 1

PSERG . 1986 212,033 1,493 214,426, 1.
. 1987. 218,046 9,812 : 227,858. 4
1988 227,808 13,867 241,675 . 6
1989 247,877 14,959 262,836 .6
1990 228,195 18,206 248,401 7
- 8JG 1886 36,775 0 36,775 - 0
1987 40,690 131 . 40,821 1
1988 = . 37,611 3123 40,734 -8

- .1989, 35,099 8,578 : 43,677 20

1990 31,715 10,394 - 42,109 25

Sources: . E'town: NUI 10K Report to SEC, year ending 9/30/88, p. 3, 9/30/90, p.3.-
" NJN: NJRC Annual Report to Stockholders, year ending 9/30/89; p. 31, 9/30/90 p.31.
PSE&G: PSEG Annual Report to Stackholders, year ending 12/31/90, p.47.
SJG: SJt Annual Report to Stockholders, year ending 12/31/90, p. 23.

To meet the demand qh_ the coldest days of the year,

- . NJN purchases storage service from its pipeline suppliers

~ and maintains liquefied natural gas (LNG) and liquefied
propane gas (LPG) storage facilities. NJN began receiving
deliveries from Keystone, a storage facility, on November 1,
* :1986. Under this service, NJN .injects its own gas supplies

into..storage  during the summer months"and receives
- -deliveries of these supplies during the winter heating sea-

-son. NJN also -added . storage .capacity in southern New
- York State and expects withdrawals commerncing in the
1991-92 winter season. - - -
"Public Service Electric & Gas Company®

PSE&G serves a gas territory from central to north-
eastern New Jersey consisting of 267 municipalities with

approximately 1.5 million customers. (The gas territory is

_not identical to the electric territory.) The- company sup-
plies its customers principally with natural gas, which is

supplemented with purchased refinery gas. (See Appendix: .

Public Service Electric and Gas Company Natural Gas Con-
sumption.) On the coldest days approximately 9 percent of

the gas available to PSE&G’s firm customers comes from its
supplemental sources. :

In 1989, PSE&G obtained natural gas principally from
three pipeline suppliers (Transco, Texas Eastern, and Ten-
nessee Gas Pipeline Company) and from ‘one producer
(Energy Development Corporation, a wholly-owned subsid-
iary of Enterprise; which is PSE&G’s parent company). In
addition, PSE&G delivered spot purchase gas to customers

_under transportation agreements accounting for 7 percent
~of its annual gas sendout. (See Appendix: Public Service
Electric: and Gas Company Gas Purchases.) ‘In “warm
- months, PSE&G stores natural gas under storage contracts
with its principal- suppliers, to. be’ withdrawn on selected
winter days. Underground storage capacity approximates a.

' 30—day supply.

PSE&G met all of the demands of its firm customers
during the 1989-90 and 1990-91 winter seasons. Duting
the 1990-91 ‘heating season through February 28;°1991,
PSE&G interrupted service to interruptible customers for 5
days. During the 1989-90 heating season, service to such
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customers was interrupted for 44 days. These interruptions

were due to lack of capacity on interstate pipelines; not by -

constraints within PSE&G’s distribution network.

On January 1, 1985, the price of a significant portion of
.wellhead gas under contract to pipeline suppliers was de-
“controlled. Two of PSE&G’s pipeline suppliers, Transco and

Tennessee, have incurred significant costs to resolve past
take-or-pay claims in contracts with producers. Both of
these pipelines charge a. portion of these costs to their cus-
tomers, including PSE&G, in accordance with FERC Order
500. PSE&G passes the bulk of these costs onto its custom-
ers as part of the Levelized Gas Adjustment Charge.

The regulatory framework established by FERC Orders
436 and 500 has increased competition in the gas market
by encouraging pipelines to act as nondiscriminatory
transporters of gas. These regulations enabled PSE&G to

transport substantial quantmes of low-cost spot gas by

converting a portion of its pipeline ‘contract volumes to
firm transportation, while’ obtaining gas from producers
and marketers.

PSE&G purchased low-cost spot gas in 1990 amounting
to 63 percent of total gas purchased, to displace more
costly gas supplies available under long-term pipeline con-
tracts.

South Jersey Gas Compuny

sJ,a subsldlary of South Jersey Industnes serves a terri-
tory that comprises 112 municipalities in southern New
Jersey with approxxmately 218,000 customers. The fran-
‘chise area to. the east is centered on Atlantic City and the
nerghbonng résort communities in Atlantic and Cape May
counties, which experience large population increases in
the summer months. (See Appendix: South Jersey Gas
Company Natural Gas Consumptlon ) .

South Jersey Energy Company, a wholly-owned subsidi-.
ary of South Jersey Industries, provides services for the ac-

quisition and transportatxon of natural gas for large
volume users.’

SJ's service temtory mcludes the Pmelands region, a

- largely undeveloped area in the heart of southern New Jer-
' sey. Future construction. is. expected to be limited by
statute and by a‘'master plan adopted by the New Jersey
_ Pinelands ' Commission. -However, -in terms of potennal
_growth, these limitations do not affect slgmficant portlons
of SJ's serv1ce ared. '

'sJ obtams natural § gas from two interstate. pxpelme com-
panies,. Transco . and Columbia. The. utility has a natural
~ gas purchase ‘agreement w1th Columbla A. Transco gas

. purchase agreement, expired.in 1990 but SJ continues to -

obtain gas from Transco.under aninterim firm service rate
schedule. SJ began taking deliveries of Columbla-supphed

gas | in January 1988 under a purchase agreement that ex-

pires in'2009; SJ utilizes underground gas storage sérvices

to supplement its winter season-gas supplies. SJ'also relies

- upon -the use: of liquefied natural :gas and liquefied
petroleum gas to meet peak season ‘demand: (See Appen-
dix: South Jersey Gas Company Gas Purchases.)
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In 1990, SJ purchased approximately 16,300 Mcf of gas
from its affiliate, South Jersey Exploration Company. This
gas was produced in Texas and transported to New Jersey
by Transco. However, effective April 1, 1990, SJ ceased
purchasmg gas from SJ Exploration, which is now an inac-
tive company. In 1989, SJ purchased 26,282,654 Mcf of
natural gas directly from producers and gas marketers for
transportation to its service territory. This gas represented
59 percent of its total gas supply.

Price and Markél Share

In 1990, New Jersey’s residential gas market share was

46 percent of total consumption, whereas the U.S. residen-
. tial market was only 23 percent. (See Appendix: Natural

Gas Consumptlon in New Jersey and Natural Gas Con-
sumption in the United States)) In contrast, the industrial

" sector represented the largest market for gas in the United

States with a 45 percent share, while it accounted for a
much smaller share—14 percent—in New Jersey. These
differences result pnmanly from differences in price. In
1990, the delivered price of natural gas in New Jersey
ranged from 10 percent to 38 percent higher than the
national average in all consuming sectors except électric
utilities.. (See Appendix: Comparison of Natural Gas
Prices). ' '

Because New Jersey obtains its gas by way of interstate -

pipelines and 93 percent of the supply comes from the Guif .

Coast, New Jersey is hterally at the end of the pipeline and
pays hxgher transportation costs than most states. Another
factor in the higher cost of natural gas in New Jersey is the

state’s Gross Receipts and Franchise Tax (GR&FT) assessed

at approximately 12.5 percent of utility revenues—a rate
about 5 percent higher than the national average. Legisla-

tion adopted in June 1991 (P.L. 1991 c. 184) revised the .

tax structure as it applies to electric and gas public utili-
ties. The new law establishes unit taxes for electncrty and

-natural gas sales.

The average domestic wellhead price of natural” gas rose -

dramatically until 1984. It dropped significantly in 1986
and 1987 and held at that level through 1989. Retail
prices in New Jersey followed a similar patterri. (See Ap-
pendix: Domestic Wellhead Price vs: New Jersey All Sector
Average Pnce ).

New Jersey’s mdustnal sector accounted for about 14
percent of gas consumption in 1990.° About half of this
amount was consumed by interruptible industrial custom-

~ers—those with dual fuel capability who can switch from

gas to fuel oil. The extent to which fuel switching will
occur depends upon the price of natural gas compared to
oil. Since interruptible gas has averaged about 10 percent
less in price thanfuel oil in recent years, these customers
have used gas except on the coldest days' when -their

supply was interrupted by the LDC or the interstate plpe-_

line.

New Jersey LDCs file monthly parity tariffs with the BRC

for natural gas sold to industrial and commercxal custom-
ers ‘with alternative fuel capabllmes These tariffs are
based on the competitive price of fuel oil or’ propane and
establish a parity price for natural gas. In general, an LDC
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can vary the price of gas to this class of customers within a
range of 90 to 110 percent of the parity price. However, an
_ LDC may never charge less than its floor price which is ef-
fectively the LDC's cost of acquiring the gas plus applicable
taxes and a margin of one cent per hundred cubic feet or
10 cents per Mcf. Parity pricing and flexible tariffs enable
an LDC to price competitively and thereby retain custom-
ers which, in turn, helps to spread the. cost of the system
" resulting in lower rates to all customer classes.

Regulatory Overview

Federal Energy Regulatory Commission (FERC)
The 1938 Natural Gas Act (NGA), regulates wholesale

. transactions and transportation of natural gas in interstate

’ ‘commerce. This law is the basis for FERC to regulate inter-
state pipelines by authorizing construction and operation

of their facilities and by setting rates-for transportation -

and sale of gas. Therefore, any interstate pipeline desiring
to build facilities, transport natural gas, or sell gas for re-
sale must first seek and obtain prior-approval from FERC.”

« Various regulatory actions have spurred the develop-
ment of a more market-oriented natural- gas industry. The
most significant of these have been FERC Order 380, Order
. 436 (later replaced by Order 500) and Ordér 451. The col-
“lective thrust of these Orders is to treat natural gas as a
commodity so that competition will increase among natu-
- ral gas suppliers and between natural gas and alternative

fuels. A wider range of natural gas supply and transporta-
- tion services has become available to meet customer needs.

The phased decontrol of the wellhead price of new natu- .

ral gas prices has been implemented in accordance with
the Natural Gas Policy Act of 1978 (NGPA). Under the
NGPA most new gas supplies (generally those produced
from wells drilled after April 20, 1977) were decontrolled
on-January 1, 1985. In spite of the fears of some analysts,

+ gas prices did not increase following' decontrol, but, in
fact, declined.® _ .

" FERC Order 380

s In May of 1984, FERC issued Order 380 that prohibited
the recovery of non-incurred variable costs. This meant
that. LDCs were no longer_ liable for the variable costs on

gas vélumes not taken.
/FERC Order 436 _ .

~On October- 9, 1985 FERC issued Order' 436 covering
take-or-pay buyouts, transportation policy, and expedited
_ certification of new facilities; - e -

Take-Or-Pay Policy: The. tak.e-or-'pay. provision of

- long-term contracts’ between -pipelines and producers re-

‘quires that pipelines pay for contracted volumes of gas,
even if they have no need for that gas.. Recovery of lump
sum payments made to producers to modify existing take-
or-pay obligations will be considered by FERC in pipeline
-.company rate cases. - .

» Transportation Policy: A pipeline company can pro-
-+ vide self-implementing. (that is, without prior FERG ap-
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. proval) transportation service only if it does so on a non-

discriminatory basis for all shippers, and agrees to allow
all of its existing firm sales customers either to reduce
their purchase obligations on a five-year schedule of 15
percent in years one and two; an additional 20 percent in
year three, and an additional 25 percent in'each of years
four and five, or to convert that amount to transportation
service. ‘

Transportation rate guidelines require volumetric rates
(a flat charge per unit transported) that reflect variations
in cost due to distance-and season of use.

FERC's policy is to allocate variable pipeline transporta-

tion capacity on a first-come, first-served basis. However,

priority for firm transportation is effectively given to ex-
isting customers via conversion rights and remains un-
available for new customers. New customers may also find
it difficult to access interruptible transportation. FERC

. must decide what restrictions on open access capacity are

acceptable.

Optional Expedited Certificates: FERC will give ex-
pedited treatment to proposals for pipeline facilities to pro-
vide new services if the sponsor is willing to accept the full
risk ‘of the project (i.e., the cost of the project cannot be
shifted to nonparticipating customers at any time). If the
proposal is for providing transportation service, the appli-
cant must agree to the open transportation policy. Where a
bypass situation is involved, parties adversely affected have
a right to challenge the application but.carry the burden of -
proof.

The pipeline -couipaniés_saw Order 436 as pfessufing

‘them to relinquish their merchant function and become

only transporters, effectively reducing their ability to plan
and control how their systems are used. :

'On June 23,.1987, the District of Columbia Circuit Court
of Appeals issued its decision on an appeal of Order 436.

. The court vacated the order, indicating that the various

parts of Order 436 are interdependent and that FERC did '

‘not adequately consider  the effect of contract reduc-

tion/conversions on the ability of pipelines to recover take-
or-pay obligations. The court upheld specific aspects of the
order, including the open access conditions for transporta--
tion, the rate requirements, and:the optional expedited
certificates. The court found that FERC: justified contract
conversions to transportation but not.contract reductions.
The court instructed FERC-to reconsider the-option of con-

ditioning producer access to nondiseriminatory transporta-

tion for a producer providing take-or-pay relief. .
FERC Order 500 A _

On August 7, 1987 FERC issued Order 500 as an interim
rule, to correct the problems identified by the Court of Ap-
peals when it vacated Order 436, Order 500 readopts the
regulations originally formulated ‘by Order 436 and adds
the following:: = * « T oo

(1) Producers must offé o éredis gas trarisported by 2

pipeline against that pipeline’s take-or-pay liability.

(2). A pass-through: mechanism. provides for equitable
" sharing between pipelines and their customers of the
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cost of settling already accrued take-or-pay obligations.

(3) Principles are adopted on which plpehnes may base
future gas supply charges.

(4) Contract Demand (CD) Ad_pustments The objecnves

" of the CD reduction right granted in Order 436 remain
valid, but now FERC cannot Justxfy this option on a
genenc basis. FERC believes that in the short-term the
goals it hoped to accomplish with this option may
largely be achieved through other means.

On October 16, 1989 a federal appeals court held that
Order 500 does not comply with the court mandate issued
in the FERC Order 436 case. As a result, the court retained
jurisdiction over the matter and ordered FERC to issue a
final rule by mid-December that remedies the problems the
court found

A major aspect of the court’s ruling in the Or_der 500
- case, A.G.A. v. FERC, was its decision to vacate the "sunset"
provision. This provision set March 31, 1989, as the dead-
_ line by which pipelines could file to recover take-or-pay
settlement expenses under the cost-sharing mechanism es-
tablished in an Order 500 policy statement. The policy al-
lowed a plpelme to recover between 25 percent.and SO
percent of its settlement expenses through a fixed charge
" to its customers if it agreed to absorb a like amount.

In December of 1989, FERC ‘issued-Order SOOH that

. contains: a new sunset date of December 31, 1990 for

-cross-crediting of transportation gas and for eqmtable
‘sharing of take-or-pay costs.

FERC Order 451

The NGPA had estabhshed 16 categones of old gas with
price ceilings ranging from about $0.23/Mcf to $2.57/Mcf.
According to the federal Department of Enérgy (DOE), that
pricing system, which was based on contract vintage, dis-
torted price signals in natural gas markets, raised con-
‘sumer prices above market clearing levels, and inhibited
- efficient production of least-cost supplies.?

. On June 6, 1986 FERC issued Order 451, which elimi-
__nated old gas. price vintaging and replaced it with a single
-new ceiling price of $2.57. per Mcf for all vintages of old
.gas. The $2.57 price was effective June 1986 and was sub-
-ject to an inflation factor adjustment for each month there-
" after. Order 451 also provides for a "good faith nethiation
. process" by which a higher price, up to the new maximum
lawful price, may be collected by producers from pur-
- chasers: under certain ellglble ¢ontracts for old. gas Order
451 was ruled invalid in a split decision by the 5th U.S.
Circuit Court of Appeals in September 1989. FERC ap-
pealed this decision to the Supreme Court and, in January

-of 1991; the U.S. Supreme Cou_rt upheld Order 451 by re-

versmg the 5th Circuit Court.
~ Marketing Affiliates

In November, 1986 FERC initiated an mqulry into
whether pipeline marketlng affiliates have an unfair com-
petitive - advantage in ‘acquiring ‘and ‘using the pipeline’s

transportation services. FERC also-established an internal = -

task force and procédure for dealing- with complaints: of
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discriminatory and anticompetitive practlces by plpelmes
and their affiliates.

“Full mplementauon of the spirit of the new federal poll-

' 'cxes, mcludmg partlclpatxon by all major pipeliie compa-

nies in the open transportatlon program, will create many
new choices and opportunities for LDCs and their customi-
ers. Such fundamental changes will offer more choices for
LDC purchasing and marketing strategies and state regula-

‘tory pohc1es Planning to meet the needs of a market that

can exercise its own supply optlons will become more diffi-

“cult.

In New Jersey, the Board of Regulatory Commissioners
has authority over transactions between LDCs and their af-
filiates to assure that all transactions occur at arm’s length.
As the natural gas utilities set up marketmg affiliates, the

"BRC has to assure that the utility is not giving its affiliate
~-an unfair advantage or taking actions to the detnment of
“its core customers. ‘

Board_"of Regulatory Commissioners '( BRC)
. In New Jersey the state BRC evaluates the LDCs’ operat-

‘ing and capital requirements and sets a level of revenue

that will enable .an LDC to provide. safe and-reliable serv-

-ice. The BRC is responsible for setting rates and:determin-

ing how the additional required revenues should be allo-

_cated to each class of customer. The BRC also reviews and
-analyzes future gas costs through the Levelized Gas Adjust- -
. “ment Charge process, .reviews and approves: utility

demand-side management and. conservation program plans

:and participates in and develops posmons on gas matters
- before the FERC.

Enwronmental Conslderahons
-In January 1989 the U S. Env1ronmental Protectlon

- Agency (USEPA) set a deadline of October 1991 for New
" Jersey to devise a new strategy for bringing the state into

compliance with national air quality standards for ozone.!
The Clean Air Act Amendments of 1990 identify new dead-
lines and a series of measures New Jersey must take to at-.

- tain national air quality standards for ozone and carbon
" monoxide.

" The combustion of natural gas generally 'produces far
lower emissions of pollution that cause oZome than the -

combustion of other fossil fuels. In fact, natural gas offers-

the opportunity to reduce simultaneously emissions of all

- of the major contributors to ozone formation—nitrogen ox-
: ides, reactive hydrocarbons, and 'carbon monoxide. The -
- two largest sources of hydrocarbon emissions are transpor-
- tation and industrial processes, which contribute about
- equal quantities of pollunon Carbon monoxide is the sec-
““ond most pervasive urban air pollutant Vehicles are the

source of over two-thirds of carbon emissions and a sub-

. stantial amount of nitrogen oxide emissions.

Therefore, reducing’ the use of gasoline-powered ve-.
hicles by switching to alternative fuels, such as methanol
or natural gas, can 51gmﬁcantly improve air quality. (See °
Chapter 13, Energy Use in Transportation and Chapter 19,
Energy Efﬁc1ency and the Environment.)
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“Sources of_Supply and Reserves ”

The contiguous 48 states supply about 93 percent of the
natural gas consumed in the United States. Canada sup-
plies the remainder. In 1989, Canada exported about 1.3
Tef to the United States. The most prolific United States
. production area is the Gulf- Coast—onshore and offshore
Texas and Louisiana. In 1989 these two states produced
about 11.3 trillion cubic feet (Tef) or 62 pércent of total

United States marketed production of 18 Tcf. 12.

: Proved reserves of dry natural gas in the contiguous 48 v

. states have declined from 169 Tcf in 1979 té' 158 Tef at
year-end 1989. Total U.S. proved reserves (which include
-Alaska) stand at 167 Tcf. The EIA defines proved reserves
as those -volumes of gas that geological and engineering
data demonstrate to be recoverable from known reservoirs

under existing economic and operating conditions. Initial

estimates  are based upon exploratory wells and are pre-
- liminary judgments. As'more-wells are drilled and produc-
tion: data- become available, proved reserve estimates are
revised upward or downward. Petroleum engineering and
- geological judgment are required in- estimating reserves.

Therefore, the results are approximations affected 11)3' sub-

~ jective judgment rather than precise measurements.*

© A current consumption levels thie U.S. has about nine

years of reserve gas. However, the introduction of uncon-
ventional gas recovery techniques is expected to increase

" U.S. production 14

. On November 1, 1986, the Canadian National Energy
-Board (NEB) deregulated- gas and replaced its system of

* prior approval of specific prices with-quarterly monitoring
-.of domestic and export prices. However, the-price for ex-
-ported gas cannot be less than the price charged to

Canadians for_similar service in the area adjacent to the

export _point.ls.

Canédian natural’ gas ‘reserves are estimated at 97 Tcf -
for 1989. Of this amount, 67 Tcf is in conventional areas, -
- ‘while the remainder is located in frontier areas. This re- ..

serve base is large relative to Canada’s domestic consump-

. tion" of “ approximately ‘2.1 Tef/yr—a 32 year reserve,

- without the frontier gas.lG_

- Canadian imports offer New Jersey an opportunity both
to .increase and to-diversify its supply of natural ‘gas with
-several advantages over Gulf Coast supplies. Canada, with
little demand in its eastern provinces for the gas, has ex-
Ppressed an interest in .exporting large volumes to the
Northeast on a long-term basis. The price of the gas will

reflect market conditions and will be compétitive with al- . -

_ternative fuel sources.

: Pipéline_ Projects to Incréase Supplies
" tothe Northeast .

‘Many gas utilities in the Northeast are ‘expetiencing in-

-for -expanding pipeline ‘capacity were filed with FERC,
-~ mostly-in. FERC's"open- season from .July 1987 to January

. 15, 1988: These vproceedings-were_concluded'_by settlement

.in November of 1989, -
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- Niagara Import Point (NIP) project, a Northeast Settle-
ment project, will make almost 16 Bcf available to New
Jersey upon its completion. Compared to New" Jersey’s
1989 annual .consumption of 414 Bcf, this project repre-

sents a supply incréase of 4 percent. The project started

. flowing gas in November of 1990, »

In April 1989 FERC approved an order declaring that the

- ANR, Champlain, and Iroquois pipeline projects are dis-
* crete, nonicompetitive filings so that each project could ob-

tain financing and permits and begin construction. The
Champlain pipeline is riot likely to be built in the near fu-

ture because of a lack of potential customers.

-Iroquois pipeline ‘received FERC approval in November

-of 1990 and anticipates being able to'complete construc-

tion and start flowing gas by November 1991. Full opera-
tion of -the system is expectéd by ‘early 1992. Once
completed, Iroquois will supply gas by pipéline. displace-
ment to two New Jersey LDCs: NJN and PSE&G. The total
amount of additional natural gas available for these LDCs
will be about 20 Bef annually, which represents a supply

increase of about 5 percent for New Jersey.

Least-Cost Planning Strategies for LDCs

- Least-cost planning is the integration of supply-side and

. demand-side . options into a resource plan that:provides -

adequate and reliable service at the lowest possible price :
to a utility’s customers. A successful plan would conserve
energy, create opportunities, for customers to reduce their

. gas bills, maximize. the utilities’ planning flexibility, and

curtail their need for capital expenditures.

Least-cost gas service balances supply-side_, planning
with: demand-side management options. Gas purchasing

-plans will seek to achieve the.lowest:cost mix of short-term

:and long-term supplies. This includes alternatives such as

' gas storage, seasonal purchases, and utilizing local peak-

ing supplies (e.g., liquefied natural gas). These stipply-side
efforts can then be compared to the“savings' achievable

from demand-side management efforts. Such measures-in-
- clude conservation and load balancing. o

‘Traditionally, gas utility supply planning has consisted

‘primarily of matching load requirements with the right

kind of gas purchase strategies. An integrated least-cost
strategy, on the other hand, evaluates alternative ways for
meeting these load requirements. The costs of building and
financing new gas supply pipelines and ‘distribution and

~ transmission systems are ultimately borne by the utilities’
“customers. These -costs can be ‘lowered by reducing
" demand through conservation _Mmeasures. Demand-side

managemert and supply-side planning must therefore aim
to reduce the LDCs’ revenue requirements by ‘selecting the
least expensive gas purchase plans consistent with reliable

g - : o supplies for firm customers and reducing the need for capi-
.creases.in. demand. In response to this need, 72-proposals eomL T T

tals?;pefri‘ditures. S _ , )
. To determine if the policy implemented. by an LDG is
least-cost, planning .models -as well as Mmanagerial judg-
ment can be developed ‘that evaluate demand-side and
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‘ supply-31de optlons simultaneously and indicate which ap-
proach minimizes the present value of revenue require-
ments. .

Issues Affecfmg Supply Plannmg

Many industrial customers who use gas to generate elec-
tricity and operate manufacturing processes have dual fuel
capability that enables them to either switch to alternative
fuels or take advantage of the spot gas market to meet
their energy needs. Residential and commercial customers
generally do not have this option. .

The LDC must secure supplies that are sufficient to serve
its firm customers while providing a price structure that is
attractive to large industrial users who frequently are in-
terruptible. customers. Interruptible customers contribute
to the cost of operating the LDC network.and help to re-
duce costs to firm customers. .

-The starting point for the effective use of energy is the -

" price of the commodxty Natural gas unhty pricing and any

flexible pricing provisions should recognize the fixed and .

variable pipeline and local system cost of providing service.
No utility should have an approach that attempts to sell

gas to any user without regard to its actual cost. Economic .

development in the State is best enhanced with cost based
. pricing to all sectors of the economy, be they residential,

_commercial, electric- generating and cogeneranon or in-

dustrial customers.

The tariffs of the natural gas utilities include considera-
tion ‘of cost of service principles to promote conservation
and cost-effective use of energy. The use of declining block
tariffs is under constant review.

- Long Term Supplles and Spot Purchases

To moderate the uncertainty of spot gas supply, LDCs
have long-term pipeline supply contracts. Some LDCs also
purchase slgmﬁcant quantities of gas in the spot market

where gas is sold for delivery "on the spot" or soon after

purchase. In the short run spot gas may serve as-a cheap

_ source of supply, but it-cannot provide supply- security.:

Specifically, spot gas often is not available on the coldest
days because most interstate pipeline capacity is required

to satisfy firm service demands. Spot gas supply and cost.

,ﬂuctuate dependmg on market condmons——especxally the
price of oil.

These contracts had been the predominant source of gas

for LDCs because of the efficiency and rellabihty they pro- -

vided. Most long -term contracts now contain provisions for
periodic price adjustments based on ‘market conditions.
" These contracts may contain gas mventory charges that
protect pipelinies when certain minimum levels of gas are
not purchased by their customers: In the current partially
deregulated market, supply security may increasingly be
dependent on the willingness of the LDC to pay the market
price for gas rather than on the use of long-term supply
contracts. Though there is a lag between - explorauon for
gas reserves and dehvery to the marketplace, in. the short
run higher market pnces may induce hlgher rates of pro-
duction from existing wells and therefore -increase - sup-
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plies. With market-pnced 'gas, the need to depend on long-

term contracting to ensure security of supphes may be re-
duced.

Cupqcnty Brokering-

LDCs have excess capacity, ie., capac1ty not needed in
the’ off-peak season, reserved for them on interstate pipe-
lines. FERC is cons1dermg giving LDCs and other. holders
of firm pipeline capacity the right to broker that capacity
to other end users. LDCs should aggressively pursue capac-

ity brokering to bring in additional income to reduce their’

overall cost of operation. In the restructure of the gas
market where producers now sell directly to end-users and
no longer need to sell to pipelines, the long-term contracts
between LDCs and producers have mark,et-based_pricing

~ terms.

The Levelized Gas Ad|ustmenl Churge

The Levelized Gas Adjustment Charge (LGAC) allows an
LDC to fully pass on the cornmodxty cost of gas to the
ratepayer. This raises some questlons (1) Are LDCs slow
to switch supply sources and capacity to avoid the costs of
acquiring new interconnection? (2) Could an LDC over-
spend on input costs covered by an LGAC to minimize
those costs not covered? Any such cost not covered by the

LGAC can be recovered only after a rate proceedmg, while -

LGAC costs are recovered on a yearly basis.

In traditional test-year ratemakmg, the gas utility would
bear the full risk of actual gas service costs being different
from costs based on forecasted demand. This condition
may have induced the utility in the past to minimize risk
by contracting for long-term, fixed-price: gas supply. If all
gas costs are passed on to customers through theé LGAC

mechanism, the utility may lack the incentive to seek the-

cheapest gas. The BRC is aware of these concerns and re-
views the LDCs’ gas costs in the LGAC process.

Demand side Measures
Thé demand-side component .of natural gas least-cost

planning includes increasing end-use efficiencies to reduce

gas demand through conservation and marketing - addi-
tional off-peak gas services to improve LDC load factors.
Greater end-use efficiency would enable an LDC to satisfy
more end usage with a fixed level of capacity, thereby

- @voiding capital expenditures.” Increased off-peak sales
would enable LDCs to better utilize existirig capacity and

spread fixed costs over greater volume sales thus reducmg
the average unit cost of gas to customers. :

Conservation

Conservation is a source of energy that will allow utility
customers to meet end use at a lower cost and greater en-
vironmental acceptability. In a 1982 decision and order,
the BPU directed each gas and -electric utility under its
authority to develop comprehensive ‘conservation, co-
generation and load management plans. Resultant utility
conservation efforts have ‘aimed to increase customer

awareness of energy-efficient options and provide incen-
tives for the installation- of energy-efficient ‘equipment

through a variety of home energy audit, appliance rebate
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- subsidized loan "and direct investment programs. (See
Chapters 11, 12 and 14.) If they are effectively designed,

administered and promoted, such programs can motivate' »
consumers to take specific actions that will cause meas-

urable reductions in energy use. In June and December of
1990, the Board conducted public hearings to discuss a
-proposed rulemaking that would allow utilities to profit on

cost-effective conservation efforts. Independent contractors

and equipment suppliers will be given an opportunity to
compete for demand-side management (DSM) business.
- On September 25, 1991, the Board adopted new regula-
tons that promote cost-effective investment by utilities in
DSM initiatives. This is accomplished by allowing utilities

to earn financial returns-on conservation investments com-.

‘parable to returns on utility-owned supply-side projects.
Utilities must submit formal DSM plans to the Board for

review within 90 days of the rules’ publication in the New -

_Jersey Register in November, 1991.

~Some LDCs ‘offer service contracts for repair of residen-
tial furnaces -and hot water heaters. Each LDC must pre-

sent data to the Board in thie context of a rate case to de-
monstrate that the price for.such service contracts is cost-
based and is not subsidized by the regulated portion of its
“business. Additionally, the companies provide update in-
formation on a regular basis. The Board is now in the

process of re-examining this issue as a result of questions .
raised at energy master plan public hearings., A related -

issue is that some LDCs sell and install gas furnaces, hot
water heaters and other gas appliances. This business must
not be subsidized by the utility or regulated side of their
business. LDCs must demonstrate that their appliance sales

and service business is- not subsidized by ratepayers. The

Board initiated a policy review in December of 1990 in
“support .of the then-Board President’s view that utilities
should be prohibited from.selling and installing appli-
ances. The Attorney General advised the Board that, under
existing law, it does not have the jurisdiction .to prohibit
such actvity. . .. - D R

- A key area where ‘the:LDC can improve its ability to

-meet the demands of its customers at the lowest cost and

improve the state’s economic attractiveness is to play an
active role in promoting efficiency before: buildings are
- constructed. Conservation programs can provide incentives

for builders to install energy-efficient appliances and other

energy-efficient measures in new construction,

‘service, knows when construction is commencing and can
+ play a critical role in assuring that energy efficiency is fully.

' considered. Energy and capacity savings will be provided .

to the other utility customers.  Moreover, - the - State’s
economic development will be best served by: energy-effi-
cient buildings which make movement into New Jersey by
business and industry all the more attractive.

Expanding Gds Markets: Cogeneration, Gas Air
Conditioning, Unbundled Services . o

Cogeneration provides an avenue for LDCsto lower unit

 costs of providing gas service. Increased use of natural gas
for ‘cogeneration benefits an LDC’s other gas customers .

directly by spreading the fixed costs of the gas system over

~ greater sales volumes. In addition, affordable supplies of

_ ' portant.
The utility, because of its role in providing extensions of = =
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natural gas for cogeneration benefit the state by reducing

~overall energy costs for industry in general; thereby creat-

ing a better economic climate. Cogeneration, both for self-
consumption and for resale to electric utilities, helps New
Jersey electric ratepayers by providing a more competitive
environment for the production of electricity. Cogeneration

‘may also lead to the elimination or reduction of new, ex-

pensive capacity that regulated electric companies build to
serve their customers. . :

A potential market also exists in the comﬁmrc_ial sector
for gas air conditioning. Substantial markets for gas air

.conditioning may exist in the casino industry, the hotel in-

dustry and other commercial enterprises. The growth of of-

fice automation and use of computers has created an in-

creased cooling load to which gas air conditioning can be

-applied. Gas ‘cooling also may be marketable ‘to - super-

markets for use in refrigeration. The growth .of gas air con-

- ditioning can reduce the peak load of electric utilities in

New Jersey, delay or reduce the need for capital addition

load_profiles. (See Chapters 10 and 11.) -
.. Unbundling is the provision of distinct types of utility
service, e.g., transportation, storage, interruptible - service

" to the state’s electric systems, and fill the valley in LDCs’

“and peaking service, either individually or in combination.

Unbundling of services provided by LDCs could forestall a

(decrease.in demand for their services as oil competes with
mnatural gas as an alternative fuel, as pipeline coinpanies

compete with gas utilities to ‘supply gas,.and as producers,
marketers, and brokers. compete with the utilities to sell
natural gas. . = - _ S
In addition, the unbundling: of services enhances the
ability of industrial customers, and specifically non-utility

. cogenerators, to secure their own fuel sources and to re-

ceive services that supplement transportation, such as
peaking, storage, and standby service. Peaking service pro-
vides gas to sales customers who: know with certainty that -

:they will need supplemental ‘gas-service in the winter;

storage service meets the needs of customers who:want to
store. their transport: gas on the utility's system. Standby
service makes. gas available to customers’ with “unantici-
pated needs. New Jersey’s LDCs are’ currently in the
process of providing unbundled services to their larger.cus-
tomers. In the next few years, this will become more im-

LDC Transportation Tariffs.

- The price a customer pays for gas purchased from New

Jersey LDCs is based on the LDCs' gas purchase and dis-
tribution plant costs. Transportation tariffs arose as a re-
sult of FERC provisions for direct sales of gas from pro-

-ducers to-end users. Pipelines and LDCs contract to move

the gas for the final consumer. How much should this con-
sumer, usually an industrial user, pay for the use of the
LDC’s distribution network?  The higher the contribution,
the higher the price of gas becomes for New Jersey’s in-
dustrial consumers. The lower the contribution, the larger
the proportional-cost the local distribution system becomes

for firm customers.
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‘Outlook

The EIA expects gas supplies to be relauvely abundant |

at prices that compare favorably with competing fuels,
leading to increased consumption. ‘According to the EIA,
~ 1990 consumption in the U.S. ‘was 18.5 Tcf. The EIA esti-
‘mates consumption will rise to about 21.6 Tcf in the year

. 2000. Wellhead pnces averaged $1.77 per Mcf in 1990 and

are expected to rise to about $2.61 by 2000 as an increas-

ing segment of supply is produced from higher cost

SOUI'CCS

Most of this rise in' consumption is expected to come
from increased use by electric utilities, when low caprtal
. cost combined-cycle units burning natural gas are intro-
duced. Consumption in the industrial ‘sector is forecasted
to reach 7.5 Tcf by the end of the century, due mamly to
higher industrial output and an increase in cogeneratxon
- In the residential and commercial sectors, consumption

" through the year 2000 should also increase with demand

somewhat dampened by the greater efficiency of new gas
“heaters and ongoing upgrades of older gas furnaces.1®

The outlook for natural gas markets reflects heightened
competition among gas suppliers, and also between them
" and the suppliers of alternative fuels. By January of 1993,

all wellhead gas will be free of price controls, and FERC

policy 1is facxhtatmg operi access to interstate pipelines.
Today’s market is also characterized mcreasmgly by spot
“sales and supply agreements in which pnces are flexible.
- As gas becomes more competmve its price should track
the energy-equivalent prices for’ alternatlve fuels.

The level of natural gas_ proved reserves for the entire

United States including Alaska increases from about 167
Tef at year-end 1989 to about 175 “Tcf by 2000. This is due
mostly to strong increases in wellhead pnces whlch are
+ estimated to rise about 15 percent annually.!?

By the year 2000 the EIA estimates that U.S. annual
consumption of natural gas will exceed domestic produc-

tion by an estimated 2 Tcf. This difference will probably be
‘made up from an increase in net imports, mainly from
Canada, facilitated by the U.S. - Canada Free Trade Agree-
-ment. Liquified natural- gas will--also serve as a major
source of imports.

Canadian gas exported to the U.S. is produced mamly in
Alberta. Total Canadian reserves are about 97 Tcf. This,
however, includes the Sable Island field in Nova Scotia,
which is estimated to contain 3 Tcf of natural gas.
However, this off-shore source, which would require an
undersea plpehne is too. expensrve to bring.to market at
current. pnce levels.

Fmdmgs

e Natural gas supplies, which are from domestic or
Canadian sources, ‘are secure compared to crude oil

and petroleum product supplies of which more than

‘50 percent are imported. - )

e The combustion of natural gas. produces sxgmficantly

‘smaller quantities - of . polluting _gases compared to -
petroleum products, thereby helping to improve New
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Jersey’s air quality, which currently is in violation of
federal standards. .

New Jersey and the other northeastern states need in-
creasing supplies of natural gas. -

Existing pipelines ﬂowmg gas to the region operate at '
capacity during portions of the winter peak season,
presenting issues of deliverability.

Profound regulatory changes by FERC have restruc-
tured traditional functions and created uncertainties in
natural gas planning among producers, pipelines,
LDCs, and end-users.

Current New Jersey LDC ‘strateg'iesv need to more fully

~ incorporate conservation into the planning process.

Prior regulations offered utilities no profit incentive to
reduce demand through conservation programs. To en-
courage cost-effective utility- sponsored programs, the

-BRC adopted new regulations that will allow utilities

to benefit from cost-effective ‘conservation measures
that result in measurable energy savings.

Opportumtles exist for vehicle fleets fueled with natu-
ral gas. (See Chapter 13.) - : '

Polucy

New Jersey should encourage competition among nat-

- ural gas supphers and between natural gas and other
- fuels.

The BRC supports the compleuon of new. prpehne pro-

- jects to the northeast approved by FERC.

The BRC will require each gas LDC to demonstrate
that it provides least-cost gas service without jeopard-

-. izing a secure supply for firm customers.

LDCs must employ a planning madel that integrates

supply-side and demand-side options.

- The BRC shall implement the new regulations that re-

ward utilities for promoting cost-effective conservation
measures.

The BRC should set transportation tariffs that have the
flexibility to meet the rapid changes in the gas market.
They must be low enough to allow natural gas to com-

. pete with oil for industrial consuners, while enabling

captive residential consumers to reap some of the

“benefits of increased competmon These tariffs should
. provide appropnate incentives to the LDCs. The advan-

tages of price cuts, the spot market, and conservation
alternatives shall be made avarlable to as many con-
sumers as possxble :

Implemeniahon -

- 'New Jersey will continue to promote conservation, in-

clud.lng energy subcode improvements for new .con-

.. struction and weatherization programs. in .existing
homes. Specifically, sirice almost.three-quarters of all

natural gas consumed in' New Jersey is used for resi-
dential and commercial buildings heating applications,
replacement of older gas furnaces with new energy-
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efficient units where cost-effective offers a significant
savings opportunity. (See Chapters 11 and 12.)

The BRC will provide utilities with adequate profit in-

centives to aggressively pursue conservation.. Further,

the Board will work to develop partnerships with ‘inde-

pendent contractors, in recognition of the fact that
New Jersey will achieve its energy conservation goals

. only with the active involvement of the private sector.

The BRC will continue to work with utilities to en-

hance the least-cost planning process and encourage a

mix of supply and demand side options that best

serves the unhty and its ratepayers.
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Chapter 5

Coal

Coal, America’s most abundant fossil fuel and once the 7

nation’s leading energy source (in the late 19th and early
20th centuries) supphed less than one fifth of total U.S.
energy consumption by 1971.1 (See Figure 5-1 and Appen-
dix: Coal Consumption in the United States.)

" The availability of cheap and convenient oil and natural
gas shortly after World War II brought a dramatic decline

in coal use in key industries. The relaxation of import con-~ " -

trols on oil in the 1950s allowed heavy fuel oil to be used
in boilers. These controls were eventually abandoned alto-
gether in early 1973. Stricter clean air standards, passed in
the 1960s, tended to favor oil and natural gas over coal.

" Periodic labor strikes disrupted the flow of coal to the -

market, further undermining its position. Finally, by the
end of the 1960s, large nuclear reactors caine on line. All
these factors combined to significantly reduce coal’s impor-
tance in the nation’s energy picture..

Federal legislation, regulations, and adminisu‘ative_
orders attemnpted to enhance coal's position through the

late 1970s. A concerted effort was made to encourage oil-

buming electric generating plants to switch to coal, in
order to relieve the nation’s dependence on oil imports. A
reversal of federal policy caused problems for the coal in-

dustry, as Washlngton encouraged the short-term use of
natural gas, instead of coal, for electric power generation.

Supply
“The United States préduced nearly one billion short tons

of coal in 1990, slightly less than China, the world’s largest
producer, and slightly more than the U.S.S.R., the third

. largest producer. The combined production of the. three

countries accounted for over half of total world produc-

. tion. The U.S. exports about one-tenth of" the coal pro-
- duced here. -

In terms of heat value, annual US productxon equals

- about 21 quads (1 quad = 1,000 TBtu). A recent estimate

of reserves finds about 150, 000 quads of -economically re-
coverable coal worldwide. The U.S.S.R. leads the world in
quantity of reserves—approximately 70,000 quads—an

“amount double that of the 35,000 quads in the U.S. and

three times the amount present in China. These economi-

_cally recoverable coal reserves are almost 200 times as

great as those of natural gas or petroleum s

FIGURE 5-1 -

US Coal Consumption by Sector
1971-1989
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FIGURE 5-2 -

NJ Coal 'ConSUmption by Sec’:tor -

5 TBtu (Thousands)

1971-1989

- - MMT (Miltion Short Tons)
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Note: +Residential, commercial, and

transportation consumption is minimal. .
Source: EIA-0214(89), adjusted by DEPE.

* Price _ _
*'The price of coal to electric utilities more than doubled
between 1972 and 1982 when it reached a high of almost
$60/ton for in-state plants. By 1990, the price dropped

. back to below $50/ton. Coal costs for New Jersey utility-
- owned minemouth plants—Keystone and Conemaugh—lo- -

cated in Pennsylvania’ were 50 percent lower than coal
costs to in-state plants in the 1970s. Today, in-state plants
‘pay approximately 29 percent more -for coal. The price
differential results, in part, from the expense of trans-
porting coal from out-of-state mines to New Jersey plants
‘and, in part, from the premium paid for low-sulfur content
coal required under New Jersey’s air quality regulations.

‘Coal’s cost in 1982 was less than half the cost of natural

gas or #6 residual fuel (based on equivalent energy value
~ in dollars/MBtu) used to generate electricity in New Jersey
plarits. In 1990, coal’s cost was agprox,imately‘ two-thirds
. that of natural gas or residual fuel. e T
| ~ Consumption
New Jersey coal use, about 3 million short tons (MMT)
- in 1989, accounts for only 4 percent of in-state New Jersey

energy consumption. ‘However, when one includes coal
used ‘to’ generate electricity in other states for import to

New: Jersey, coal supplies about 10 percent of the state’s”

‘energy.5 Electric utility use has risen from a low of 1.1
MMT in 1972 to nearly 3 MMT in recent years and ac-

Year

81 83 85 87 89

W industrial [ Electric input

.-counts for 90 percent of in-state coal use. Most ‘of this is

bituminous coal. Today, five in-state generating stations
burn coal: Atlantic Electric’s (AE) B.L. England plants in

‘Beesley’s Point and its Deepwater, plant near the Delaware
-River; the City of Vineland’s (Vinel) H.M. Down plant; Pub-
lic Service Electric & Gas Company’s (PSE&G) -Hudson

facility in Jersey City and its Mercer facility-in: Hamilton

" Township,% PSE&G is the ‘major coal user accounting for -

three-quarters of coal-fired generation:’

Industrial use has risen from a low of less than 20 thou-

'sand short tons {or 0.02 MMT) in 1980 to almost 300

short tons (0.3 MMT) since 1983—about 10 percent of in-
state coal use. . S : T

Residential and commercial uses, each below 100 thou-
sand short tons since 1970, dropped to about 10 thousand
short tons each in 1988.8 (See Figure 5-2 and Appendix:
Coal Consumption in New Jersey.) Coal was. displaced for
several reasons: fuel oil was .cheap; storage and transporta-
tion options: allowed fuel oil to' be. utilized easily: boilers
were more easily maintained with fuel oil; and air- pollu-

tants were réduced. Virtually all of the coal consumed in

these sectors is anthracite from eastern Pennsylvania.
Environmental Impacts of Coal Use
Coal ' combustion produces pollutants * sulfur" oxides

(chiefly SOz) and nitiogen oxides (generally referred to as
NOy). Utility boilers are significant NOx and SOz sources
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in New Jersey and elsewhere.? Sulfur oxide emissions can
be controlled through the use of low-sulfur coal, precom-
bustion separation, and exhaust scrubbing. Low tempera-
ture of combustion controls nitrogen oxide emissions. -

‘The state’s air pollution regulations limit the sulfur con-
tent of coal used in New Jersey. PSE&G, the major con-
sumer of coal in New Jersey, burns 1 percent sulfur coal;
Atlantic Electric burns 3 percent sulfur coal; Vineland
burns 1.5 percent sulfur coal. The anthracite coal, which
makes up the remaining consumption, is generally less
than 1 percent sulfur. Sulfur dioxide (SO2) emissions from
in-state electricity generation totaled almost 76,000 tons in
1985 and accounted for nearly half of New Jersey’s total

and double the next largest source, industrial fuel combus-

tion. (See Chapter 19, Table 19-2.)

The _long debate over the exact causes of and cures for
acid rain and dry acid precipitation continues. The harmful
ecological effects have become an international issue and
have prompted programs to.reduce ernissions of sulfur and

nitrous oxides that come from burning coal and other fos-

sil fuels. (See Chapter 1, Energy and the Envxronment.)

Acid deposition is a major international concern and has

continually been an issue between the United States and

Canada. In January 1986, Special Envoys Drew Lewis
(United States) and William Davis (Canada) issued a joint
report on their efforts to assess the acid rain problem af-
fecting the United States and Canada. Their report recog-

nized acid rain as a serious environmental problem for" -
both nations and acknowledged that only a limited num-

ber of potential avenues exist for achlevmg major reduc-
‘tion. in. acidic air emissions, all carrying high socloe-
conomic costs.

The White House announced on March 18, 1987, ‘a
three-point program to carry out the envoys’ recommenda-
tions. The three steps included: (1) a request for $2.5 bil-
lion, to be matched by industry, for Clean Coal Technology
and Innovative Control Technology programs -over'the next

five years; (2) an adwsory panel to‘help the Secretary of
Energy select innovative control technology projects for .

funding; and (3) a Presidential Task Force on Regulatory

" Relief to review federal and state economic. regulatory pro-

grams. .

In November of 1990 the PreSIdent signed into law the
Clear Air ‘Act (CAA) Amendments of 1990.- The CAA
amendments reqmre substantial reductions of acid deposx-

tion precursor emissions at fossil-fired power plants in the

-~ U.S. See Chapter 19 Energy and the Envn‘onment, for
:detaﬂs N

In the long term (5-20 years) mcreased _concein about
greenhouse.. gases may limit utilization . of .coal; carbon
dioxide, a2 major product .of combustion, is increasing

steadlly in the atmosphere. Because COz absorbs infrared

radiation from the eaith,, its: accumulation may cause
global ‘warming. The ratio of carbon to hydrogen is very
high-in coal (relative to petroleum and natural gas) and
much more COz per Bru of energy is produced from coal
.'than from altematlve fuels (See Chapter 19, Table 19-1 )
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Improved Combustion Technologies

The acid rain debate has encouraged research into tech- '

. nology engineered to reduce the environmental impacts of

coal use. Public Law 98-473 established the Clean Coal
Technology program within the USDOE in 1984. To date,
USDOE has conducted three rounds of solicitations involv-
ing a total of $1.5 billion. In Public Law 101-121, enacted

‘on October 23, 1989, Congress provided $1.2 bllhon for

the final two rounds of the CCT program, $600 million

_ each for program cycles IV and V. The deadline for applica-

tions cycle.IV funds was May, 1991.10

Currently proposed/funded improved combustion tech-
nologles-—often referred to as clean coal technalogtes—and
strategies utilize fluidized-bed -combustion, in-duct and in-
furnace sorbent injection, low-NOy bumers, coal conver-
sion, selective catalytic reduction, flue-gas desulfurization,

" fuel reburning, and slagging:combustion. Of these ap- .

proaches, fluidized-bed boilers have proven successful in
large-scale industfial use and are currently used in four

utility demonstratlon projects ranging in size from 80 to
160 MwW.11

Fluidized-bed Combustion Technology

Fluidized-bed combustion is an alternative, boiler tech-
nology. In the firebox of a conventional boiler, fuel burns
on.a grate or in midair. Ina fluidized-bed combustor, the

_firebox is. loaded with ‘inert granular particles of sand o

limestone, or ash. Air blown up through orifices in the
floor of the firebox makes the particles into a fluidized bed,
which glows like bubbling molten lava. The fuel charge
may be less than 1 percent of the material in the bed. Even
very low-quality fuel can be burned, such as low- grade
coal, urban refuse, or even wet sludge, which could not be
burned in conventional fireboxes.!

" Because of their abthty to capture SOz and their

‘economic advantage in low-grade fuel usage, fluidized-bed
‘combustors (FBCs) are makmg significant contributions to
~the U.S. industrial energy picture. During combustion,

FBCs capture sulfur- by forming calcium sulfate, a dry

material that is easier to dispose of than wet scrubber -

sludge. In addmon, because of lower combustion tempera-
tures and in situ chemical reactions, nitrogen oxide forma-
tion is minimized.

- The FBC method can produce usable energy from coal

. ‘with reduced atmospheric pollution and acceptable- costs.

Sulfur oxides formed dunng conventional coal combustion
confribute to ‘an . mcreasmg environmental problem. His-
torically, ‘thesé noxious' compounds, (sulfur dioxide and -
sulfur trioxide), were discharged through the boiler stack .

- to the atmosphere. In recent years, however, federal and - '

state regulations require the control of these emissioris to
acceptable levels.

_ FBCs achieve tlus level of control by chemically captur-

-mg these compounds before they exit :the boiler. Crushed

limestone or dolomite is injected into the combustor along .
with the coal to be bumed As the coal is burned, the sul- .
fur oxides combine with the calcium from the limestone or

dolomite to form gypsum (calcmm sulfate). As much as 90
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percent of the sulfur present-in the coal can be captured in

this way. Thus, a bituminous coal containing 3 percent :

sulfur can be burned in an FBC with atmospheric emission
of 0.6 pounds of SOz per million Btu, which is within the
requirements of the EPA New Source Performance Stand-
~ards:(NSPS) for utility applications. This cleanup can be

achieved without exhaust gas scrubbers. Similarly, FBCs

-have been demonstrated to operate with NOy emissions
* below 0.6 pounds per million Btu, also within the NSPS for
- utility applications.

_Fluidized bed combusters can be divided into atmos-.

_ pheric and pressurized types.

- Atmospheric Fluidized-bed Combustion: There are. .
- -two major types of atmospheric fluidized-bed combustion

(AFBC) systems, bubbling-bed and circulating-bed systems.
The bubbling bed consists of a boiler coupled to a combus-

tion chamber that is.modified to accommodate the:

fluidized bed.

oo The-circulating—sj'stem fluidized-bed: design goes a.step-
* further. This design actually induces solids to escape the
combustiron‘area' and__recy»cles them into the combustion -

‘chamber. ‘

* - Pressuiized Fluidized-bed Combustion: The pres- =~
surized fluidized-bed combustion (PFBC) system also con-.
tains in-bed boiler tubes to generate steam, which tums a -

turbine. In contrast to the AFBC, the combustion gases are
- at higher temperature and pressure (in excess of 10 4dtmos-
pheres). The PFBC system uses those pressurized, high-
temperature combustion gases not only to generate steam

“but to drive a gas turbine to generate additional power.

The merger of a gas turbine with the steam turbine results
.-in-a combined cycle arrangement. o

" Combustion gases, cleaned by a series of high tempera-

. ture dust separators (usually.cyclones), drive the gas tur-

. bine. The turbine in turn drives both an air compressor (to.

pressurize combustion air for the fluidized bed) and a gen-

erator (to produce electric power). Gases -exhausted from’

the gas turbine contain considerable heat, and this heat
preheats feedwater for the steam-turbine cycle. The pre-

heated feedwater is then sent to tubes within the fluidized .

" ‘bed where it evaporates to steam.

,. Typically, one-quarter of the electric genérétion_ in PFBC

comes from the gas turbine, with the balance coming from

the steam turbine. The combined-cycle feature of PFBC
ylelds more efficient generation.of electricity than with
_either an AFBC system or a conventional coal-fired unit. -

o PFB(;’s"_".ar_e_.inhérentlyjrflc'_)dtilar,"so new capacity can be
built in increments as demand grows; thus, they can re-

duce capital costs without the .economic risks of building
larger conventional coal-fired plants. Some manufacturers,
architects, and engineers claim that the modular feature

and the smaller size of the PFBC plants allow a 25 percent

: shorter construction period than for conventional coal-

Aunosphenc ﬂﬁidizgd-béd ' combustlon .' systems ﬁi‘e \
~Widely used. Of the two types. of AFBCs, bubbling-bed sys-
‘tems are widely used in smaller plants; circulating systems -
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prevail in larger industrial applications, where they are
more economical than bubbling-bed systems. The pressur-
ized fluidized-bed system is* complex to build and too
costly for all but the largest companies. :

In the past, utilities showed little interest in fluidized-
bed systems, because the technology had not been demon-
strated on a large (Le., utility) scale. FBCs must compete
with traditional combustors in the utilities” boiler market.
However, this trend could change in the next five to ten .
years, as experience is gained from projects recently
begun. ‘

‘Of all the coal, oil, gas, and nuclear utility boilers in the
United:States, 18.5 percent are more than 30 years old and
10.6 percent are more than 40 years old. In view of this sit-
uation, FBC boilers could soon come into widespread use.

‘The future for FBCs in the United States looks promising in

the large industrial boiler sector, where FBCs currently ac-

- count for 25 percent of'its coal burning capacity, or about
* 20 million short ‘tons of coal per year. In the $mall -in-

dustrial boiler sector, however; FBCs- are usually not as -
economically attractive. '

oo - Coal Gasification o
Coal gasificatior, a technology used in three projécts ap-

* proved by USDOE and funded through the federal Clean

Coal Technology program, is an option available for both
retrofit and néw power generation projects. The coal gasi-

. fication process produces a fuel gas from coal using either

an air-blown or oxygen-blown gasifier. The fuel gas is then

- -used to power a turbine or produce steam in a boiler for
- production of electricity. By-products of the gasification

process include salable sulfur and vitrified ash or slag

. which can be sold. The fuel can include sewage sludge and

other organic wastes. The primary advantage of coal gasifi-
cation versus conventional pulverized .coal boilers with ,
scrubbers stack emissions that exceed all new source per-

- formance standards., Gasification can provide 99: percent
. sulfur removal with pure sulfur as a marketable by-product

as compared to 85-95 percent removal  efficiency for a
scrubber-equipped coal boiler. .

_ High capital costs and operational uncertainties have

- been obstacles to coal gas commercialization; however, as
‘the Clean Air Act increases the ¢cost of new coal plants and

the gasification technology matures; coal gasification may
well -become  economically competitive for large power

. generation projects. PSE&G signed a power purchase
.agreement to buy power from a large coal gasification pro-

ject—the Towner Project—and filed for Board approval of
the agreement in April of 1991 (Docket No. EM91040844).
The matter was under review by the Board of Regulatory

' Commissioners (BRC) at press time. Should natural gas in-

crease in cost, gasified coal could replace it as the:primary

fuel ln existing combined cycle facilities.

. _' Outlook

. Thé 'U.S.'-Enérgy infoﬁﬁaﬁqn 'Adniinistraﬁdn (EIA), in a
~January 1990 assessment, expected coal production to

grow through the’ year. 2000 when' coal’s share of U.S.
energy production’ may exceed 33 percent—up from 31
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percent in 1988. A sustained. sharp rise in oil prices could-

force greater reliance on coal; however, environmental

considerations and the strong Clean Au' Act could slow a

change to coal.!3

The CAA amendment requirements to control acid rain

will raise the cost of generating electricity from coal—par-

ticularly in the industrial Midwest, which is most depend-
ent upon coal. However, clean:coal technology that sub-

stantially mitigates the emissions problem could emerge as
an economically attractive alternative to current generat-
ing technologies and could peruut this country to rely
more heavily on coal.

~ No new orders for nuclear plants are ‘expected within
~ the forecast horizon. Nevertheless, the additions to nuclear
capacity that are now scheduled to come on. line over the
next five years are expected to reduce the share of coal in
, supplymg baseload electncxty during. that time. Coal will
_continue to be a major suppher of  baseload electricity
demand. Atlantic Electric is under contract:to purchase

capacity and energy from two coal-fired cogeneration-

facilities in South Jersey—the Chambers and the Keystone
projects. Adantic Electric expects that these facilities will
satisfy the utility’s incremental power needs through the
late 1990s. Jersey Central Power and Light is under con-
tract to purchase 200 fhegawatts of power from the pro-
posed Logan -Energy/Mission Energy coal-fired inde-
pendent power producnon facility, In addition, JCP&L has
contracted to purchase in interest in the Phillips coal-fired
generating station located near Pittsburg, . Pennsylvania
from Duquesne Power. JCP&L filed the agreement with the

Board in February of 1991 (Docket No. EM91010067) and )

‘it was the subject of hearings before the BRC at press time.
As the planned additions to nuclear: capacity end after

1995, coal’s chief competition will begin to come from nat-

ural gas in combined-cycle units. Even though gas units
are expected to provide the ‘majority of new capacity in the

post-1995- period, existing coal plants are expected to be

~utilized even more fully as demand for electnc1ty increases
- 'to-the year 2000. T

Lack of growth in U.S. heavi indust'ry (such as steel and -

automobile manufacturing) is expected to depress the
growth rate for' coal. Industrial demand for energy in
general is: likely to fall as energy-intensive industries move
abroad and the domestic: economy comtinues its- transfor-
mation from .one based on heavy manufacturing to one
that is oriented more toward service and light industry.
There seems to be no reason why residential and commer-
cial demand for coal will not continue its slow decline.-

The minemouth price of coal is expected to increase
: modestly at an annual rate of 1.4 percent until 2000. This
" increase contrasts with the sharp declines between 1980
and 1986, when excess production capaclty caused real
prices to drop at an annual rate of mote than 5 percent.
The prices of coal to end-users (especially electric utilities)
.are. expected to climb somewhat more rapidly than
minemouth price. End-use prices will.increase primarily
because of higher transportation costs, which are fueled in
turn by higher world oil prices. Nevertheless, coal prices
should rise less than those of any other major fuel through

Part II: Energy Supply and Conversion .

2000, widening the cost advantage of coal over petroleum
and natural gas, especially forelectric utilities. ,

 Findings

e Coal is in abundant supply in this country and offers a
long-term means to maintain the state's fuel diversity.

¢ The cost of coal is competitive with other fuels and its

use could increase at relatively low incremental cost if -
other fuels were unavailable. -

¢ Coal use in New Jersey is pnmanly—90 percent—for
electric generatxon the remainder is used in industrial
plants.

o New Jersey’s coal-ﬁred utlhty plants emit slgmﬁcant

. amounts of sulfiir and nitrogen oxides that react in air

to become components of acid deposition. New plants
would have equipment to control emissions. -

e Coal combustion produces greater quantities of CO2

and ash per unit of energy than petroleum or natural
gas combustion.

¢ Continued " development of technology that reduces
pollutant emissions from coal and will increase the |
state’s ability to meet or exceed air quality standards.

Policy

e Coal use in New Jersey should continue but in an en-

vironmentally acceptable manner.

e New Jersey should support clean coal technology re-
- search and development.:

e Coal should compete unhandlcapped w1th other fuels,
including natural gas. Once the public health and en-
vironmental costs of each fuel are fully internalized,
the market should decide the relative values of the at- -
tributes of coal and natural gas. Evaluation of external
costs is complicated and difficult to accomplish but
necessary to enable ‘market prices to reflect the true
cost of any given fuel’s use; : '

o The DEPE and the BRC should explore means to inter-:
nalize, and thereby allocate to users, the environmen-
tal cost of producmg electricity from coal. They should
consider treating out-of-state generation on the same
enwronmenta.l terms as New Jersey generation.

Implemenlohon o

. The DEPE should develop an effective coal waste dis-
posal program to enable contxnued coal use by the
electric uulmes .

NOTES
1. Energy Information Administration (EIA), State Energy Data
Report 1960-1989, p. 23.

2. EIA, Quarterly Coal Report DOE/EIA-0'|2l (9lQ'I), Pp- 22
and 79.

3. Fulkerson, et. al. Energy from Fossil Fuels, Scientific Amencon, -

September 1990, Table p. 130.
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Chapter 6

Nuclear Power

Nuclear power supplies more than one-third of New Jer-
sey’s electricity. Four nuclear facilities generate electricity

within state borders: Jersey Central Power and Light Com-

pany's (JCP&L) Oyster Creek facility; the two Salem Units

No. 1 and No. 2 owned in part by Public Service Electric

and Gas Company (PSE&G) and Atlantic Electric Company

- (AE); and the Hope Creek facility also owned in part by

" PSE&G and AE. In addition, New Jersey electric utilities
have ownership interest in four other nuclear generating
stations - located in Pennsylvania. PSE&G and AE own
shares of the two Peach Bottom Units No. 1 and No. 2.
JCP&L owns one-quarter of the Three Mile Island (TMI)
Unit No. 1 as well as a quarter of the Three Mile Island

" Unit No. 2 that no longer operates as a result of a March:
1979 accident.! .

" The seven nuclear generating units run on enriched

.. uranjum and provide approxxmately 4003 MW of maxi-
“mum dependable capacity for New Jersey. Their electrical
output satisfied 40 percent of statewide demand in 1990.

Table. 6-1 profiles the lqcanon ownershxp and capacity
and age of each unit.

‘The average age of baseload nuclear plants serving New
Jersey is approximately 14 years, making these facilities
relatively new compared to many baseload fossil fuel

. plants now in use. (Table 6-2 summarizes nuclear generat-

ing capacity as a percent of total capacity for the state’s.
three electric facilities.) During the past two decades, utili-
ties chose nuclear technology for virtually all baseload
capacity plant additions; however, current societal con-
cerns regarding nuclear power make the prospect -of

TABLE 6-1
. New Jersey Utility

Nuclear Facility Ownership

Start-Up
Nuclear Faeility Location Date
Oyster Creek Lacey Township, NJ 1969
PeachBottom No.2  York County, PA 1974
Peach Bottom™No. 3 York County, PA 1974
Thiee MileIsland No. 1 Dauphin County, PA 1874
Salem No. 1 Lower Alloways _
Township, NJ 1977
" Salem No. 2 Lower Alloways 1981
Township, NJ
Hope Creek -Lower Alloways - - . .
Township, NJ 1986
s " Total
Note:

Percent ' NJ

Summer* NJUtlity  Utility-Owned

Ca_ac (M : Owne,rship Capacity (MW
620 JOPAL - 100 620
1,051 PSELG - 4249 447
AE - 75 79
1,035 PSE&G - 4249 440
: R - 751 T8
808 “JCP&L - 25 202
1,106 _PSERG - 4259 47
- - AE - T.41 82
1,106 PSERG - 4259 471
. AE - T.41 82
1,031 . PSE&G - 95 979
AE -. 5 52
4,003

* Maximum dependable capacuty as Ilsted in “Licensed Operatmg Reactors U.S. Nuclear Regulatory

_Commission; (NUREG 0020 Vol. 14, No. 1, January1990)

Source;

NUREG-0020 Vol 14, No 1 January 1990 and utility annual repons to DEPE. 1989 FERC Forms No 1.
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TA_BL_E 6-2 _
New Jersey Utility Nuclear Capacity’
Megawatt Capacity - 1990 7
o Nuclear
. Total Nuclear as a Percent
Utitity Capacity (_Mﬂ) Capacity (MW)  of Total Capacity
Atlantic Electric 2,089 373 18
Jersey Central Power & Light 4,285 R -7 19 .
Public Service Electric & Gas 10,118 2,808 28
PJIM System : 50984 12,695

Source: MAAC Regional Refiability Council, 4/1/90, Tables lIA and 13

25

41

and NUREG-0020 Vol. 14, No.1, January 1990,

adding additional nuclear generating capacity in the fore-
seeable future almost nonexistent. Safeguarding the public
health and welfare against the possibility of an accidental
release of radiation or more serious mishap is the most
critical concern. Appropriate sites that can accommodate
the large plants and that have adequate buffers from popu-
lated areas are difficult to find in New Jersey and the cost
of installing required equipment and other safeguards nec-
essary to protect the public health is extremely high.

_Significant economic barriers stand in the way-of any fu-
ture nuclear generating additions in New Jersey. Presently,

the cost of constructing-a nuclear plant is prohibitive. Eveni-

taking into account its low fuel costs, it is unlikely that nu-
clear technology could compete with conventional fossil
fuel or renewable energy technologies on an overall cost
basis. More study is necessary to ascertain whether stand-

ardizing nuclear plant design could help control the cost of -

these facilities. Siting this type of facility is also extremely
difficult.

Lack of an acceptable method to permanently dispose of
spent nuclear fuel and other radioactive wastes in an en-
vironmentally acceptable manner further hampers use of
this technology. Spent fuel is now stored on site; the siting
and construction of any long-term permanent disposal
facility is still uncertain. A New Jersey Low-Level Radioac-
tive Waste Disposal Facility Siting Board has been estab-
lished to site a facility to accommodate low-level nuclear
waste.

As power plants approach the end of their useful lives, -

the monumental task of decommissioning the units has to
be addressed. Plant decommissioning presents significant
technical and financial challenges that must be met to
maintain the safety of the state’s residents and to control

the cost of these activities to New Jersey’s electric ratepay- -

ers. Present utility base rates do reflect funding of man-
dated decommissioning accounts to ensure that monies
will be available to complete these activities; however,
many uncertainties still exist. In light of these uncertain-

' ties, the 'BOard,'of Regulatory Commissioners (BRC) has ap-
. proved for publication in the November 4, 1991 New Jersey

Register a proposed rule that would require the filing of pe-
riodic decommissioning cost updates by the state’s electric
utilities to ensure that the level of funding in rates remains

. _consistent with timely cost estimates.

These barriers and pblic concerns need to be addressed
before nuclear generation can again be considered a viable

. -option for meeting new demands for power in New Jersey.

However, if costs associated with this technology can be
reduced and if health, safety and environmental concerns

-can be satisfied, use of nuclear power could provide an al-

ternative to fossil fuél combustion and its nNegative en-

. :vironmental effects,

" Findings.

¢ Uranium-fueled nuclear reactors supply more than -

one-third of New Jersey’s electricity. Four nuclear
facilities generate electricity within state borders and
New Jersey electric utilities have ownership interest in
four other nuclear generating stations located in Penn-
sylvania.

¢ Significant barriers stand in the way of any future nu-

clear generating additions in New Jersey. It is unlikely
that nuclear technology could comipete with conven-
tional fossil fuel or renewable energy technologies on
an overall cost basis. Siting this type of facility is also
extremely difficult. -

¢ Cost, siting, and waste dispo§a1 technology barriers—

as well as public concerns—need to be addressed
before nuclear generation can again be considered a
viable option for meeting new demands for power in
New Jersey. However,. if costs associated with this
- technology. can be reduced ‘and if health, safety and
environmental concerns. can be satisfied, use of nu-
clear power could provide an alternative to fossil fuel
combustion and its negative environmental effects.
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e Many variables will affect State policy on nuclear
power. For example, the impact that such legislation
as the federal Clean Air Act or adoption of a carbon tax
will have on the future selectlon of energy options re-
mains unresolved.

. Indusuy is mvestxgatmg new reactor des1gns that may "
improve the viability of nuclear technology in the fu-
* ture. )

Policy ‘

e The State should closely monitor the implications of
federal Clean Air Act-and other legislation on future
state energy planning.

e The State should support efforts to site low and hlgh

. level radioactive waste disposal facilities in a manner
that provides long-term disposal in an environmentally
acceptable manner. .

Iniplemeniaﬁon

° Although no new nuclear facﬂmes will be built in New
- Jersey'in the near future, the State should continue to
-monitor the viability of nuclear power as a source of
" future“electrical generation and examine new reactor

: "deslgns as they become ava:lable '

o _The BRC should monitor new reactor desngn efforts to-
'gauge their impact on the economic and developmen--
tal v1ab111ty of future projects.

NI

NOTES

1. U.S. Nuc|ear Regulatory Commmission, L:censed Operating
Reactors, (NUREG-0020, Vol. 14, No. 1, January 1990), .

" Mid-Atlantic Area Council Regtonal Rehublhty Council Coordi-
.nated Bulk Power Supply Program (April 1, 1990) and uhlny_
annual reports to the BRC.
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more “efficient than conventional electric power plants.
- Conventional power plants produce as much electricity as
possible from the fuel they burn and then dump waste
heat to cooling waters or the atmosphere. Their overall
- efficiency rarely exceeds 35 percent. Cogeneration systems,

in. contrast, achieve overall efficiencies of up to 80 percent .

by producing electricity and using the thérmal energy that
would otherwise be wasted. This thermal energy can take
the form of steam, hot air, or hot water and can be used in
plant operations or sold to others nearby. (See Figure 7-1)

Cogeneration wa

 tricity era because of its higher efficiency. Later, and until

the late 1960s, economies of scile made large central util-
. ity plants less expensive to build and operate. In the 1970s ..

as fuel costs rose ‘relative to capital costs, economics
favored cogeneration, but regulatory barriers -and  utility
opposition ‘made it impractical until _Congress .passed the

~ 1978 Public Utility Regulatory Policies Act (PURPA). Part of

an omnibus energy bill, PURPA promotad non-utility co-
" generation, primarily by requiring that utilities purchase
~ the electrical output. ‘ ‘ o

s popular at the beginning of the elec-

o Cdgenerdtibh

- Cdgenération is the simultaneous production of electric-
ity and useful thermal energy. Cogeneration systems are

" Growth in peak demand and energy use that has out-

stripped all forecasts will spur the need for additional elec-

tric generation. if efficiency gains  cannot fully offset

growth. (See Chapter .8.)- Cogeneration, more energy effi-
cient and less polluting than central utility generation on a

. per kilowatt-hour basis, warrants promotion and invest-
- ment. Nuclear generation has higher capital costs.! Coal-

fired plants in New Jersey face several obstacles: stringent
air quality standards, need to locate near adequate water

-supplies, .and access to transportation for-coal .and coal
 Wastes. The state’s last new coal-fired facility was brought
. on line.in 1981.2,0il, now mainly from other countries is
. undesirable for:security reasons.3 Natural gas.Has:been
- “used-for intermediate and peaking units with relatively low
* efficiencies. o T T '

Clean-burning cogeneration- units canreplacé older,
more polluting sources of power and limit the need for
construction “of ‘new central power plarits. “Cogeneration

applications .can’also help New Jersey businesses lower :

*_their opeérating costs and enhance the..state’s. economic
- competitiveness and ability to retain and attract jobs.

FIGURE 7.1

‘Comparison of Fuel Conversion Efficiency
- Generation and Cogeneration Technologies '
~*" 7~ Under_ Optimum Operating Conditions

- Standard-stea‘vm—’VCycle -Cogen.

Source: Table 7-2. See text »ahd table
for explanatory notes and discussion.

Stgnda’r& Gas Turbine -Cogen

Electricity ' EEH Usable Steam/Heat MM Waste Heat -



Technology and Economics

Cogeneration Efficiency

Neither electric utilities nor industrial process steam .

users are optimally efficient. Utilities do not recover the
. waste heat from the exhaust of their boilers or combustion
turbines and as a result plant operating efficiencies cur-
- rently average approximately 30 percent. Industrial users

" often need' only low-temperature steam, but combustion
processes dictate much higher output temperatures to
raise steam from boilers. Cogeneration partially captures

' the respective utility and industrial efficiency losses and re-

_ sults in lower costs for both steam and electricity by using

a combined system. (See Figure 7-1); :
o Technology and Size

Each cogeneration system has advantages based on the
... - need for electricity or steam. The characteristics of various
systems are shown-in-Table 7-1. The user’s specific elec-

- tricity and steam or hot water requirements determine the

choice of equipment. ‘A critical step in the decision to in-

stall cogeneration is an evaluation of the economics of a

particular project to ensure the selection of the right tech- .

.- nology and size for the application. :

Temperature, quality of steam, maintenance schedule,

" construction time, and environmental impacts (noise, air, : -
- water) determine equipment for a particular application -
- - and dictate whether a topping or bottoming cycle is indi- -

cated. The amount: of steam required will determine

whether supplemental firing of the waste heat recovery
boilers is needed. The process steam requirements for a

particular facility may even necessitate the installation of

backup boilers to keep a plant on line while the cogenera-

tion unit is undergoing maintenance.

Basic types of prime movers are steam turbines, gas tur- -
bines, and reciprocating engines. (See Table 7-2.) The
steam turbine provides a large amount of steam and a rela-

TABLE 7-1
Cogenerationi;.]'_‘eéﬁ'ﬁ-dlogy':énq;;.lv\pplications _

o ap acvig MW

Technology i

Reciprocating Engines = ,.‘{:.0;91,,-}_0‘2'5 .

Gas Turbines - .. .'0.0710200

Steam Turbines. - - - .. *8.00101000
‘Applications - " Required - MW
Small Commercial | ‘O;O'i 108

Hospitals, Institutions 0351075
Large.Commercial 800t75. - .
Industrial ., .800t0200 .

Source:  Connecticut -Cogeneratiod.Hahdbodk up_datéc_i by. B}’U.
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tively small amount of electricity. The combustion turbine
provides a higher electrical output with proportionately
less steam. The highest relative: electrical output comes
from the reciprocating. engine. These generalizations re-
flect the ratio of electricity to heat also known as the net

- heat rate. Many different combinations of equipment can

change these relationships when heat recovery, sup-
plemental firing, or combined cycle systems are included.

. Steam turbines are primarily suited to large installations

from 100 MW to utility-sized units of up to 1,000 MW
each. Oil, gas, coal or even garbage can fuel these units,
Gas turbines are available in sizes from 75 KW to large
units of 200 MW that could be used in refineries. Recipro-
cating engines, which include spark ignition, rotary, and
diesel configurations, are available ranging from house-
hold-sized 10 KW units to units of up to 25 MW suitable for
large business installations. _ '

Packaged Units
To " make -cogeneration less expensive, manufacturers
often assemble the components at thie factory. The prime
mover and generator are mounted on a skid and delivered

to the site, leaving only the fuel and electric hookups to be
done at the customer’s facility. As manufacturers have be-

- come more familiar with the market for cogeneration, the

size of skid-mounted units has steadily increased. Today

* large gas turbines in the 50 MW range will arrive on site
‘with only a few months installation time required. Many

small packaged units are available that can meet the elec-
tricity, heating, and air conditioning needs of commercial
buildings.

PURPA Machines

Cogeneration units built to the lowest efficiency stand-
ard allowed by law—so-called "PURPA machines”, have

. been criticized by the utility industry as utility units

without the protection of regulation. Built by cogenerators

-primarily to profit from high avoided cost rates, PURPA

machines, the cogeneration industry argues; still produce
electricity at a lower cost than nuclear plants. For a
complete analysis of the problems that have occurred

" nationally with the.implementation of PURPA, see the Fed-

eral Energy Regulatory’ Commission Notice of Proposed
Rulemaking Docket No. RM88-6-000.

T “ " .Use Efficiency

- High efficiency eleéctrical equipment can be more cost ef-
fective than cogeneration in certain applications. Even
after the energy-efficient:devices are installed, there is still
a place for cogeneration. Cogeneration has encouraged the
utilities to help ‘customers identify and make energy effi-
ciency improvements that lower their electric bills. Provid-
ing technical assistance and offering incentive rates help
utilities to keep ‘customers. - - ‘

Economics of Cogeneration

From the.perspective of potential users, the only reason
to- consider .cogeneration :is if energy cost savings can be

-~ _shown. Some of the factors that must be evaluated are

electricity and thermal requirements, costs for electricity
and fuel before and after cogeneration,-cost of capital, tax
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TABLE 7-2
Cogeneration Topping Cycle . Performance Parameters
o , ' Steam $/hr.
Cogeneration Electrical Capacity Heat Rate? Electricity . . Thermal ~Total Exhaust :Generation
Systeins of a'.Single Unit (kw) {Btu/kwh) Efficiency (%) Efficiency (%) Efficiency (%) Temp °F @123 psig
Small Reciprocating ~ ~ 1-500 2500010 1434 . 52 66-86 600-1200  -0-200!
Gas Engines o 10,000 . o -
Large Reciprocating ~~ 500-17,000 - 13,0000 26-36 52 7888 - 6001200 . 200-10,000"
Gas Engines 9,500 ' . . : L
Diesel Engines 100-1,000 15,000 to 23-31 a4 . . 6175 7004500 1004001
s 11,000 - N : S
Industrial Gas . 800-10,000 1400010 24-31 500 . 748t 800-1000 - - 3,000-
Turbines o 11,000 | - . 30,000
Utilty Size 10,000-75,000 13,000t 2631 50 7681 | 700 . 30,000-
_ Gas Turbines' I 11,000 S . S 300,000
Steam Cycles 5,000-100,000 50,0000 7-34 %8 7 3542 3501000 . 10,000- -
: . - - 10,000 - ] R

1 Hot water @ 250°F is available at 10 times the flaw of the steam.

. 100,000

-

2 Heat fate is.the heating value input to the cycle per kwh of electrical output. - To determine electrical generation percent
efficiency of a prime mover from its heat rate: Electric Efficiency = 3413 x .10

Source: Connecticut Cogeneration Handbook upddted by DEPE.

_considerations, maintenance, staffing and payback or pre-
‘sent worth analysis. Many industrial and commercial elec-
tricity consumers who are installing cogeneration equip-

ment have made .suc_h':m;aly‘ses and have seen quick pay-’

backs. o
' ‘Environment -

Cogeneration would result in lower net air emissions at

many industrial and commercial sites statewide where old
fuel-burning equipment remains in use at facilities that

pre-date the Department of Environmental Protection and

"Energy’s existence. Under DEPE policy, air permits for such

facilities ‘are renewed -every . five years and regulations
allow these facilities to operdte without the addition of
"state of the art" (SOTA) pollution controls. If the facilities
" were to upgrade to more efficient equipment, the replace-
ment equipment would then become subject to. often costly

" SOTA requirements. Therefore, businesses thus have an in- : .
centive to repair rather than replace unregilated equip- -

ment to avoid the expense of SOTA controls.

Cogenération_ could also reduce sulfur dioxide emissions .
produced at out-of-state plants that generate electricity for

New Jersey consumption. Many of these plants burn high
sulfur coal and have no pollution controls. However;, some
cogeneration systems, such as the reciprocating engines
shown in Table 7-2, cannot meet New Jersey emission
standards with control technology now available, -

Heat Rate

 Oxides Control Strategy,) .

The .state of Califbmia ‘allows new eqﬁfpr‘n’eﬁt that re-
places higher pollution sources to avoid prevention of sig-
nificant deterioration (PSD) and nonattainment regula-

tions with a'netting analysis.* This analysis allows the new

cogeneration installation to receive cr_edif'fo_xf_‘; the reduction
in emissions from the boiler on'site. When ‘cogeneration

~ was first becoming popular, the DEP, based on California
. precedent, proposed the use of selective catalytic reduction

(SCR), an expensive technology: for the control of nitrogen
oxides (NOy). In order to allow ‘cogeneration. to’ develop
economically, the Division of Energy Planning and Conser-
vation (DEPC) proposed use of a netting analysis but in-

stead the DEPE -and the DEPC ‘together developed a NOy
control strategy. for gas furbine cogenerators that would

meet appropriate environmental standards without jeop-
ardizing cogeneration. Thus, ‘the DEPE's proposal for SCR
vas changed into ‘an emission limit guideline that was not

technology-specific. (See Appendix: Gas Turbine Nitrogen

Since 1987; the DEPE has approved more than 2,000
MW of cogeneration. Projects that provide most of this
capacity use SCR, but a substantial portion of the capacity
comes from projects that use other “air pollution control
technology that is almost as low as SCR in air contaminant
emission rates. Consequently, New Jersey is. achieving sig-

nificant air’ quality and :economic benefits from cogenera-

tion.



Markets

“The present market for cogeneration begins with small

scale units starting at 24 KW which can be installed in fast
faod restaurants, hotels, YMCAs and office buildings where
electricity, space heating, and air conditioning loads can
all be met by a properly sized unit.

Since most commercial and industrial sites have sub-

stantial electricity and winter heating requirements, a- -

summer use for the heat may be the determining factor in
whether a project can be sold. Air conditioning is one of
the most important value-added components to fit a co-
generation system to the customer’s load profile, but it
raises the installed cost when_absorption chilling is used
for air conditioning purposes.S. Depending upon the level
of complexity, the cost for packaged units can vary for

three typlcal 100 KW set-ups from $400/KW to -

$1500/KW.% Where the heat load is high enough year
around, the cogeneration unit could be sized to meet the
electrical needs. of the existing air conditioning system

with excess electrical sales in the winter. A cbgenerauon .

unit could also be sized in conjunction with storage ice-
" making equipment to level the building’s electrical load,
* thus allowing the unit to operate on a 24-hour basis in the
typical office building. Proper evaluation of loads and
operating conditions determines the number of hours that

- a cogeneration unit operates and, therefore, the savings

over utility-supplied power.

Though the economics and maintenance requirements.

for household-sized cogeneration are not currently
favorable in New Jersey, the equipment is available. Con-
ceivably an electric generation unit with space heating and
air conditioning as a package may one day be as common
as a refrigerator, if utility electricity prices rise above co-
generation - package costs provxdmg an incentive for
‘homeowners and if maintenance intervals i unprove 7

Cogeneration . technology has the potential to prov1de:

significant benefits to the state. This technology does not
have to be the exclusive dornam of the non-unhty genera-

tion  sector. No technologlcal reasons exist to preclude

utilities from constructing cogeneration facilities if appro-

priate sites and thermal applications can be identified. 'I'he‘
- State should, therefore, consider implementing a require-
ment that electric utilities evaluate- the feamblhty of co- " -

_generation apphcatwns when planning new generating

capacity, subject to fuel diversity, d1spatchab1hty and other e

operational and planmng constramts (See Chapter 10)

Fmdlngs .

and thermal energy needs; the technology is: avallable-'

to both utility and non-unllty generators::

o Cogeneration improves generation and overall energy .
efficiency and reduces the state’s rehance on 1mported"

' “fossil fuels.

o To gain the max1mum environmeéntal advantages of
cogeneratxon ‘requires policies that allow full develop- i7"

ment of its potential. New cogeneration te_chnology
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can meet reasonable air quality standards. New Jersey
can benefit most from a strong' environmental program
that allows clean, economic cogeneration to come on
line.

Cogenerauon can prov1de a means for New Jersey bus-
inesses to reduce their operatmg costs, thereby en-
hancing the state’s economic competitiveness and
companion ability to retain and attract jobs.
Cogeneration can also help reduce the a¢id deposition
that results from electnclty generation in states that
allow higher emission levels.

New gas pipeline capac1ty would facxhtate the growth
of gas turbine and reciprocating cogeneranon facﬂmes
in New Jersey.

Policy

The State should continte to promote cost-effective co-

generation to meet New Jersey's power needs
economically and to reduce environmental impacts.

The State should work to minimize regulatory impedi-
ments to rapid deployment of this technology that has
so much potential to reduce environmental problems
and enhance the economic competmveness of New -
Jersey businesses.

" The State should evaluate the elimination of grand-

fathered air emission permits that allow continuing
pollution from sources that obtained; permits before

 .more stringent standards took -effect. Under a revised
. policy, only compames able to prove that cogeneration

would not be economic would be allowed to keep a
grandfathered status. .

Implementation

The BRC and the DEPE should cooperate to assure the
installation of envxronmentally sound . cogeneration
that reduces air emissions and acid rain problems :

" The BRC should continue to support fuel dlvemty in .

applications for new electric generation to guard
against supply disruptions and price risk exposure.

6. Ibid. .
. Gas' Reseord'\ Inshtute 1987 Annuol Reporr p. 14
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