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RESOURCE

FEDERAL

STATE

IMPACTS/COMMENTS

SOLAR
(cont)

WOOD

GASOHOL

RESOURCE RECOVERY
(municipal solid waste)

ENERGY TAX ACT OF 1978

Exempts from the $.04/gallon
Federal Excise Tax, gasohol
containing at least 10%
alcohol produced from agri-
cultural products or waste.

REAL PROPERTY TAX EXEMPTION LAW

Prohibits increased taxes by
reassessing residential property
after a solar (active or pas-
sive) or wind energy system

is installed.

SOLAR ENERGY PRODUCTS

WARRANTY ACT

Requires that every warranty for
solar energy systems comply with
regulations issued by the State
Energy Office. If no warranty is
offered, this must be clearly stated.

Solar Access Act

Requires localities to consider
solar access as a valid public
purpose in zoning regulations.

Certain State agencies are
encouraging the use of wood
at government facilities that
presently burn coal and oil.

The State Energy Office and PASNY
are studying the feasibility of a
10MW wood fired power plant in
Tupper Lake.

NYSERDA is compling a State forest
biomass inventory. SEQO will use
this data to determine how much of
the existing resource is actually
accessible for fuel harvest at
acceptable prices.

ENVIRONMENTAL QUALITY
BOND ACT OF 1972

Allocated $175 million to
finance up to 50% of the
cost of a resource recovery
project.

85

Impacts residential space/water
heating and cooling, displacing
electricity, oil and natural gas.

To date, approximately 25 people
have applied for the exemption.

Impacts space/water heating and
cooling, displacing electricity,
oil, and natural gas.

impacts space/water heating and
cooling, displacing electricity,
oil, and natural gas.

Impacts institutional space heat-
ing, displacing coal and oil.

The action is designed to stimulate
wood chip market development.

The Department of Mental Hygiene
is installing wood chip burning
equipment at the Binghamton and
Gowanda facilities. They will be
operating in 1981.

SEO is investigating wood conversion
at the Wilton Developmental Center.

SUNY at Binghamton and Cornell are
considering conversion to wood.

Impacts utility generation of elec-
tricity, displacing oil.

Impacts residential/institutional
space heating, industrial process
heat, displacing coal, oil, and
natural gas.

Impacts automobile use of
gasoline.

Impacts power generation by utili-
ties; industrial process heat;
residential/commercial water and
space heat, displacing coal, oil,
and natural gas.

$171.5 million has been reserved
by legislative appropriation to

19 projects. The State has

entered into contract for only

$75 million of the amount allo-
cated by legislative appropriation.



VAN

RESOURCE

FEDERAL

STATE

IMPACTS/COMMENTS

RESOURCE
RECOVERY
(cont.)

SMALL HYDRO

| PUBLIC UTILITY REGULATORY
POLICIES ACT OF 1978 '
(PURPA)—TITLE IV

Authorizes $10 million per year
for 3 years in the form of low
interest loans to defray up to
90% of the cost of feasibility
studies and licensing efforts
for hydro projects

(S15MW) at

existing dams.

Authorizes $100 million per year
for 3 years in the form of low
interest loans to defray up to
75% of the cost of constructing
hydro projects ( € 15MW) at
existing dams.

PURPA §212

Authorizes FERC to exempt con-
duit hydro facilities < 15MW
from hydro licensing require-
ments of the Federal Power Act.
FERC has adopted a short form
license for hydro sites £ 1.5MW.

DOE has selected 4 undeveloped
hydro sites in NYS to undergo feasi-
bility analysis and one project
has received a partial construc-
tion grant.

COMPREHENSIVE RESOURCE RE-
COVERY AND SOLID WASTE
MANAGEMENT PLAN

A thorough treatment of the solid
waste management problem of the

State with recommendations to

facilitate resource recovery projects.

NYSERDA has inventoried the State’s

small hydropower potential.

NYSERDA is sponsoring 3 rounds of
demonstration projects to redevelop
nonoperating hydro facilities.

PASNY has been granted legislative
authority to pursue development of
low head hydro in NYS.
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Impacts power generation by
utilities; industrial process

heat; residential/commercial
water and space heat, displacing
oil.

Increases the contribution of hydro
to electric generation mix, dis-
placing oil.

Municipalities, electric co-ops, in-
dustrial development agencies, non-
profit organizations, and “other
persons” (defined in §3 of Federal
Power Act) are eligible for loans.
The question of whether electric
utilities could be considered “other
persons” under the act, and hence
qualify for the loans is not
specified.

Increases the contribution of hydro
to electric generation mix, dis-
placing oil.

Increases the contribution of hydro
to electric generation mix, dis-
placing oil.

Increases the contribution of hydro
to electric generation mix, dis-
placing oil.

The data indicates there are 3000MW
of undeveloped hydro power in NYS.

Increases the contribution of smali

hydro to the electric generation

mix, displacing oil.

Nine sites, each with a potential of
<1.5MW have been selected for the

first round. They are expected to be

operational in 1980.

Eleven sites, of which there are
< 1.5MW, have been selected for
the second round.

Increases the contribution of hydro
to electric generation mix, dis-
placing oil.

PASNY is developing projects at
Ashokan and Kensico Reservoirs,
with a combined capacity of 7.5MW.

PASNY is considering a feasibility

study at one site at the Hinckley
Reservoir near Utica.



RESOURCE FEDERAL

STATE IMPACTS/COMMENTS

POWER PLANT AND INDUSTRIAL
FUEL USE ACT OF 1978-§212

Provides an exemption for facil-
ities employing cogeneration
technologies from federal coal
conversion mandate.

PURPA—TITLE Il

Authorizes FERC to order a phys-
ical interconnection between
electric utilities and “quali-
fying” cogeneration and small
power production facilities.

Requires FERC to develop rules
(by November 1979) for rates of
purchase of standby power by
cogenerators and small power
producers from electric utili-
ties and for sales of excess
power to utilities. The final rules
were issued in February 1980.

Requires FERC to prescribe rules
(by November 1979) for the total
or partial exemption of cogen-
erators and small power pro-
ducers from the Federal Power
Act; Public Utility Holding
Company Act; state laws and
regulations relating to areas
other than safety.

COGENERATION
SMALL HYDRO; RESOURCE RECOVERY; WIND; PHOTOVOLTAICS

ENERGY TAX ACT OF 1978 —
Business Investment Tax Credit

Provides an additional 10%
investment tax credit to bus-
inesses for iuvestments in
solar/wind/wood/geothermal
equipment.

Also applies to equipment

for the recycling of waste
materials.

SQLAR; WIND; WOOD;
RESOURCE RECOVERY;
GEOTHERMAL

and electric supplies are described in Sections IV and V-F,
respectively.

An estimate of the conventional fuels displaced by devel-
opment of direct renewable resources, solar and wood, is
presented in Figure V-C-8. This estimate has been incorpo-
rated in the base forecast of New York State End Use Energy
Requirements in Section V.

3. ISSUES AND DIRECTIONS

Federal and State initiatives such as those described in
the previous section are expected to further the develop-
ment of renewable resources, but much remains to be done.
The existing barriers to new energy systems are complex but
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Impacts utility/industry steam and
electricity generation, displacing
oil and coal.

Impact all end users of electricity,
displacing oil.

Leaves the ultimate determination of
a “qualifying” facility to FERC
within general guidelines:

(a) Cogenerators—produces electri-
city and steam or useful energy
that is used for industrial/
commercial heating or cooling
purposes; owned by a person not
primarily engaged in generation
or sale of electricity; falls
under FERC rules regarding min-
imum size, fuel use, and
efficiency.

(b) Small Power Producers—pro-
duces electricity exclusively
from biomass waste, water, and
renewable resources, power pro-
duction capacity not to exceed
80MW (except for exemption
from Federal Power Act - 30MW);
owned by a person not primarily
engaged in generation or sale
of electricity.

Impacts industrial/commercial
space heat/water heat/process heat,
displacing oil and natural gas.

they are changeable. Specific issues must be addressed and
evaluated for each renewable resource.

A. Solar

The scarcity of solar installations can be attributed to
several factors. The penetration of solar into the water and
space heating market depends heavily on the relative eco-
nomics of solar energy compared to conventional fuels.
One of the major market barriers to solar systems is high
front end costs. The installed first cost of such systems is
several times higher than that of conventional energy
systems. In addition, a conventional energy system must be
retained as a backup. Thus, the solar system cost is not a




FIGURE V-C-7
ENERGY CONTRIBUTION OF RENEWABLE RESOURCES

BASE CASE
1979 1984 1989 1994
SOLAR (TBTU)
: RES/Space Heat .010 .018 .031 .05
(Active)
: RES/Space Heat .020 .040 100 27
(Active and Passive)
WOOD (TBTU)
: RES/Space Heat 22.0 327 353 37.9
: INDUST./Process Heat 6.5 6.8 7.1 7.3
BIOGAS (BCF)
: Pipeline (Landfill) 0 2.0 4.5 4.5
: Sewage Treatment .60 7 7 7
RESOURCE RECOVERY
Electricity (MW) 32 208 298 298
Steam (TBTU) - 17.3 23.4 24.0
SMALL HYDRO (MW) 800 1002 1202 1525
COGENERATION
Electricity (MW) 523.5 565.27 654.2 745.1
Steam (TBTU) 35.4 38.2 45.0 50.4
FIGURE V-C-8
CONVENTIONAL FUELS DISPLACED BY DIRECT RENEWABLE RESOURCES IN 1994 (TBTU)
Natural Gas Coal Electricity
Solar .06 - .055
Wood 5.2 .36 2.6
Total 5.3 .36 2.7

replacement for a conventional system cost, but an addition
to that cost. The solar system must therefore show itself
economical through life-cycle costing. This procedure es-
tablishes a consistent basis for comparing a solar system
dominated by capital (equipment) costs and a conventional
system dominated by operating (fuel) costs. Unfortunately,
life cycle cost considerations are not the primary concern of

most decision makers.

A proper cost comparison is difficult if not impossible.
Rolled-in pricing of output from new conventional energy
facilities discriminates heavily against solar technologies
that are not similarly treated. Average pricing and price
regulation of conventional fuels have in effect insulated the
consumer from the true cost of conventional fuels and
placed solar systems at an economic disadvantage. Solar
would be able to compete more successfully with conven-
tional fuels if subsidies in the forms of increased tax credits
and low interest loans were made available.

No clear picture of the impact of solar use on utility loads
and customer rates has been drawn. Load characteristics of
electric utilities, together with certain weather conditions
(periods of low insolation), require generation and trans-
mission capacities to be in place to meet backup require-
ments for solar systems. Solar systems with electric backup
may have a detrimental effect on utility system load factors
and result in additional peaking capacity requirements. Spe-
cial rate structures may be needed to recover the utility
cost, thus adversely affecting the overall economics of the
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solar system. Fair rates for this backup energy. must be
established to encourage the development of solar tech-
nology in the State, while at the same time maintaining the
system load factor and protecting the financial integrity of
the utility company involved.

Widespread use of solar will continue to be impeded until
user (homeowners, builders, architects) awareness and con-
fidence in solar products is established. The availability of
capital is also an important element in the development of
the solar industry. Financing is required by the customer to
purchase equipment and venture capital is required to estab-
lish the solar industry. The financial community has been
reluctant to,make solar loans and investments because of
their lack of detailed solar system knowledge. While this-
situation is improving with time and experience, a sound
public education effort will speed its progress.

To this end, New York State has launched an education
program aimed at informing consumers, builders, and the
financial community of the benefits of solar technology.
This effort has been dampened, however, by the lack of
national standards for the performance (thermal, durabil-
ity, reliability, and safety) and installation of solar systems.
The establishment of such standards will help solar applica-
tions attain a level of public credibility, thereby facilitating
issuance of loans, insurance coverage, and a general bolster-
ing of private development efforts.

Research and development of improved solar systems is
being supported by DOE and the solar industry. Product



improvement activities include the design of long term
(several weeks or months) thermal storage systems capable
of.taking advantage of summer radiation; development of
highly integrated retrofit systems; continued improvements
in collectors, controls, and heat exchanger configurations.

Few negative environmental effects are foreseen from
solar technology. Manufacture of solar components may
increase existing emissions at industry locations as produc-
tion levels rise, but current environmental control technol-
ogies will apply. Any increased emissions will be offset by
the reduction of emissions later, as working solar systems
lessen demand for conventional fuels.

Some potential on-site health and safety issues do exist,
however. They are fire safety, toxicity of materials, structural
safety, and aesthetics. Judicious application of existing design
and analysis techniques and establishment of national per-
formance standards will ease these concerns.

As solar applications become more numerous, action will
be necessary to ensure solar access. Remedies to solar access
disputes lie in appropriate land use and zoning provisions
which protect solar access to consumers without lengthy
and expensive legal proceedings. New York State has ad-
dressed this issue by requiring local governments to con-
sider solar access as a valid public purpose in zoning regula-
tions in a manner similiar to the way health and safety
considerations are currently treated. Localities must now

‘define the mechanisms to be used in their communities by

individuals to obtain and secure access to sunlight.

B. Wood

High capital costs for equipment are associated with the
use of wood as a fuel in the residential and industrial sec-
tors. These casts have hindered the conversion to wood,
despite the large price differentials between conventional
fuels and wood fuel. Subsidies in the form of tax credits and
low interest financing would help reverse this situation.

The growth of the woodchip fuel market is presently
hampered by the reluctance of either producers or indus-
trial consumers to enter into a small market. At present the
only active market for woodchips is the supply of pulp chips
to the paper industry. Because of the lack of a readily
available supply of fuelwood chips, many potential cus-
tomers are hesitant to make the financial investment required
for wood conversion. At the same time, potential suppliers
are hesitant to invest in whole tree chipping equipment or
cannot obtain financing because there is limited demand.
To overcome this problem, government supported industrial/
institutional wood conversion demonstration projects are
needed. Once a number of successful wood conversions are
completed, others are more likely to convert voluntarily to
wood fuel, hence, expanding the market for wood chips.

The informal harvesting of cordwood for residential use is
often inhibited by landowner fears of liability loss. To date,
no simple method has been developed to shield from lia-
bility a landowner who permits cordwood to be taken from
his land.

The use of wood for fuel causes two main environmental
impacts —those linked to the growth and harvesting of the
resource and those arising from its use. The growth and
harvesting of timber raise problems of zoning and land use
planning, aesthetics, and conflict with recreational land
uses. Removal of noncommercial wood will also remove
substantial amounts of organic matter and nutrients from
the forest ecosystem. Although wood has negligible sulfur
content, particulates are released when it is burned. This
poses an immediate air pollution problem as well as a
subsequent disposal problem; large anounts of ash must be
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disposed of properly so as not to pose a threat to soil and
water environments. It must be noted that wood ash is
useful as a soil conditioner or fertilizer component and
could be disposed of on agricultural land.

Finally, the use of wood stoves for residential space heating
may increase the likelihood of home fires or serious injuries
from burns.

C. Resource Recovery

New York State has taken several steps to promote resource
recovery activities. The State Environmental Quality Bond
Act of 1972 allocated $175 million to finance up to 50
percent of the cost of a resource recovery project. $171.5
million has been reserved by legislative appropriation to 19
municipalities submitting applications. However, the State
has entered into contract for only about $75 million of the
amount allocated by legislative appropriation. DEC is pres-
ently reviewing project allocations to determine what proj-
ects have proceeded to a point where the State will enter
into contract with the facility to commit State funding for
these projects. DEC anticipates that present legislative appro-
priations may be changed due to the feasibility of pro-
ceeding further based on the individual merits of each site.

The Department of Environmental Conservation has also
prepared a Comprehensive Resource Recovery and Solid
Waste Management Plan outlining the functions and respon-
sibilities of the DEC in this area. Under the Plan, the DEC
must administer funding from the Environmental Quality
Bond Act of 1972. It must provide technological assistance
to local governments on technology selection and review
and approve plans for new and modified resource recovery.
facilities. It must also promote and develop new and ex-
panded markets for recovered resources and develop and
maintain a resource recovery market data bank of current
market information. It must consult with private industry to
find effective ways to encourage and optimize private finan-
cial investments in resource recovery in New York State.

The potential of resource recovery is currently inhibited
by various barriers. Some, like the fact that resource recovery
projects do not now possess a proven track record, are
largely a result of the infancy of the technology and will be
resolved as greater technical experience is gained. Others,
like economic problems, can be changed by direct govern-
mental and private action.

The economics of resource recovery projects are rather
uncertain. Municipal and industrial officials are now reluc-
tant to make long-term commitments to materiais. Also,
markets must be established before the technology is select-
ed, because the market tends to dictate the technology to
be used, since the recovery facility must be able to recover
the products that meet the needs of the purchaser. Another
consideration is the necessity to involve the private sector
as much as possible by using revenue bonds and private
equity (corporate credit) as a tool to secure the necessary
financing. Most municipalities are not able to raise the
financing required through a general obligation bond be-
cause they are either at, or approaching, their constitutional
bond limits. The proposals portion of this section discusses
specific recommendations for overcoming this barrier.

Environmentally, resource recovery units have negative
and positive benefits. The reduction of municipal solid
waste due to separation of recyclable materials and com-
bustion of the remaining refuse is a benefit. The recycling of
materials conserves our finite supplies of natural resources,
as well as the energy used in mining and processing new
metals and glass. The fuel is essentially renewable in large
part so that precious fossil fuels need not be consumed. The



air quality emissions from refuse combustion differ from
other fuels. Hydrogen chloride and other organic chemicals
are produced in significant amounts due to the plastic con-
tent of fuels. Heavy metals are volatilized and are absorbed
onto emission particulates. Since requirements for particulate
control technology is less stringent for resource recovery
units than for large fossil-fueled generation stations, both
particulates and heavy metal emissions are proportionately
higher for refuse than for these other fuels. The Federal EPA
has proposed new source performance standards for emis-
sions of particulates and smoke from incinerators. However,
no emission standards have been established for chlorine or
heavy metals (other than lead). SOx emissions tend to be
low, reflecting the low sulfur content of refuse. NOx emis-
sions are lower than emissions in a comparably-sized gas
turbine generator. Demonstrated commercial equipment
could control such emissions if standards are promulgated
in the future. These impacts and other phenomena that are
specifically associated with resource recovery plants are
further discussed in Appendix F. The environmental benefits
in waste reduction, non-renewable energy conservation,
reclamation of recyclable materials, land use, and reduced
SOx and NOx emissions far outweight the adverse effects of
particulate and other emissions.

D. Small Hydro

Small hydro power development in New York State faces
several barriers. They are: competing uses of water resources;
environmental problems; licensing delays; difficulties of
interfacing non-utility hydro projects with utility grids; and
economic factors. These problems must be resolved to
increase the contribution of small hydro to the State’s energy
supply. Recommendations with respect to the key economic
and institutional barriers are discussed in the Proposals.

Since water is one of our most basic resources, there is
frequently competition for any given water body. Municipal
water needs, disposal of sewage and other waste, industrial
uses (including powerplant cooling), navigation, recreation,
agricultural uses, fisheries, aesthetics, flood control, and
power production often all compete for the same water
resources. Some of these uses, such as wilderness recreation
and power production, can often coexist, but not without
some compromises. '

An example of such a conflict is the location of waste
disposal sites (either a municipal sewage or industrial site)
and a hydroelectric facility at an existing dam on the same
stream. Each of these facilities reduces the dissolved oxygen
content of the stream with adverse effects on fish and other
aquatic life. The Department of Environmental Conserva-
tion in its issuance of a State Pollution Discharge Elimina-
tion System Permit (SPDES) and Section 401 certification
under the Federal Water Pollution Control Act of 1972, as
amended, allocates the amount of waste assimilative capacity
(dissolved oxygen) of the stream which may be consumed
by each polluter during low flow conditions to assure pro-
tection of a balanced population of fish and wildlife. Because
hydroelectric facilities are not subject to SPDES permits,
they are not allowed to deplete dissolved oxygen levels at
low flows, and may be required to cease operation at low
flow. Also hydroelectric facilities readily produce steady
cash-flows and there has been a tendency to assign more of
the cost of protecting the stream conditions to the hydro
site (relative to other users) than is its “fair share”. Many
prospective hydro developers have argued further that these
DEC requirements effectively mandate that a hydro site pay
to clean up a stream polluted by others. It often appears to
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potential hydro site developers that the DEC tends to exact
stiffer requirements from hydro sites than from other users
of water resources.

During construction of dams, power houses, and other
major civil works, the environment is changed — by impound-
ment or diversion of water and by the operation of gener-
ating facilities. The impoundment of water changes sur-
rounding landscapes. Such changes may or may not be
considered negative, but they could be significant. As rec-
ognized by the Federal Energy Regulatory Commission (FERC)
in their new licensing procedures, stricter scrutiny will be
necessary for projects involving new dams than for similar
sized projects at existing dams. '

Recognition of the importance of freshwater wetlands in
the Environmental Conservation Law provides that new dam
construction is unlikely to occur where wetlands would be
destroyed. Agricultural lands, through the New York State
Agricultural and Markets Law, are also afforded protection
from flooding by dam construction. As the State’s demands
upon water resources have increased, conflicts over new
dam construction have been acute. Therefore, it is likely
that most of the new hydro development in New York will
occur at existing dams.

The existence of a dam also continues to have environ-
mental consequences. Andramous fish, such as salmon, are
prevented from migrating unless a dam has a fish ladder or
fish elevator and that increases the cost of such a facility.
Also, the water quality, particularly the dissolved oxygen
content, is affected by dams and by operation of power
facilities at these dam’s. The turbulence of flowing water,
particularly over rapids, aerates the water, replacing the
dissolved oxygen removed by fish respiration and by micro-
organisms that decompose dead organic matter. Dams reduce
water turbulence upstream and aeration is severely limited.
However, much, if not all, of the dissolved oxygen lost from
the waters just upstream of the dam could be returned to the
water if allowed to flow over the dam spillway rather than
generating power. Maintenance of aeration is one of the
problems with respect to water quality when installing or
reinstalling generating equipment at existing dams. The
need to protect water quality may dictate that a portion of
the river flow be passed over the dam rather than through
the turbines, thereby reducing energy generation and in-
creasing costs.

Streams are also affected by the different modes of
hydropower operation. The use of small hydro facilities for

- peaking power can cause problems of reservoir level. (In the

extreme, peaking units might not release water downstream
for up to 16 hours a day, including weekends, causing large
changes in reservoir levels.) DEC has limited powers, under
Article 15 Title 8 of the New York State Environmental
Conservation Law, to require minimum release from reser-
voirs larger than one billion gallons of water located in eight
downstate counties. In general, the required releases can
pass through turbines and generate power. The compromise
between these competing needs require little loss of energy
generation, only a shift in the timing of generation, which
may have economic consequences to the powerplant owner.
This issue may play a role in establishing the potential for
additional generation facilities on the New York City Water
Supply System. In addition, the cost to use the water may be
an important economic condition.

Federal and State government regulations have been fre-
quently cited as one of the biggest constraints to hydro
development. The time for licensing, and the numerous
permits and other procedural requirements complicate the
construction or rehabilitation of a hydro site. Delays in
obtaining permits result while one agency waits for action
by another. One of the most troublesome delays of this type



involves the Section 401 certification. The New York State
Uniform Procedures Act prevents DEC from issuing a Sec-
tion 401 water quality certification for a project until it has
received a draft environmental impact statement or a nega-
tive declaration from FERC, the lead federal agency. How-
ever, the FERC as a matter of policy does not determine
whether or not an EIS is required until after all state permits
have been issued.

Presently the Council on Environmental Quality is prom-
ulgating regulations that are designed to help reduce the
burden of government approvals on hydroelectric projects
by reducing the accumulation of extraneous data, by lim-
iting the length of EIS, and for joint preparation of EIS for
state and local governments with similar environmental
review requirements.

The maximum benefit to New York State from small hydro
development can be realized by integrating hydro facilities
with the existing statewide electric system. Connection with
the systems allows for maximum use of their energy poten-
tial.

Hook-ups of non-utility hydroelectric sites with the utility
system, poses some major problems. These problems include
loss of generation capacity in late summer due to low stream
flow, equitable pricing of electricity sold from small hydro-
electric projects to the utility systems, tariff arrangements,
the pricing of standby power and wheeling charges to non-
utility hydro developers. PURPA addressed the last three
issues and authorized the FERC to promulgate rules and
regulations to facilitate the interconnection of small hydro-
electric facilities to the grid and for utilities to wheel such
power produced if so required.

Private industries, however, may find it economically
feasible to develop some small sites which utilities could
not justify. Since an electricity consumer will displace retail
electricity, he may be able to justify a higher generation cost
for self generation of power than the cost of a hydro site to
other wholesale alternatives. The overhead costs for large
utility corporations to supervise numerous small generating
facilities may be considerable, yet it may be economical for
a corporation situated at an abandoned mill site to operate
generating facilities for in-house electrical needs with min-
imal additional overhead expenses.

Most of the economic factors curbing hydro develop-
ment affect both utility and non-utility sites. Both have high
initial costs for feasibility studies, environmental assess-
ments,-securing permits, licenses, and other approvals. How-
ever, selection of a consulting firm experienced in small
hydro redevelopment may help minimize the cost of feasi-
bility studies.

The costs of feasibility studies and environmental anal-
ysis at smaller sites tend to be disproportionately high com-
pared with larger sites. The marginal economics of small
sites therefore may tend to encourage their development by
companies that can use their electricity on site. Transmis-
sion is another cost factor sometimes cited as a barrier to

_hydro development. In most cases, the existing transmission

lines are adequate to carry excess power from these facili-
ties into the grid, keeping transmission costs minimal. How-
ever, some hydro sites may be located away from the existing
grid which increases transmission requirements and costs.

Another deterrent to small hydro development has been
the insurance premiums for dam safety. These premiums
have increased following the recent dam failures in Idaho
and Georgia. The fact that dams have been in place for
decades, have been certified as structurally sound by FERC
before issuance of a license, and continue to be moni-
tored and repaired as part of FERC’s dam safety program
have been overlooked by insurance companies in some
instances.
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State and local taxes can also be a significant burden to
small hydro development. Low tax assessments on non-
power dams are typically increased substantially when-
generating equipment is installed. (The magnitude of the
increase may not be proportional to the increased value of
the site, but is based on the assumption that the added tax
burden will not be significant to the project’s consumers.)

Requiring a developer to pay for environmental mitiga-
tion measures, such as fish ladders, may become excessive
and are a further barrier to development of sites, which no
government agency has addressed.

It is not clear how willing the financial community is to
support small hydro development. Those projects of at least
moderate (2-3MW) size.which sell their entire outputs to a
utility under long term contracts appear to have ready access
to long term loans. Those projects, particularly of less than
1 MW output, which are primarily self-generating units which
will sell a portion of their outputs to a utility, appear to be
less favorably viewed. Particularly with the uncertainty over
how the states will interpret the new PURPA rules to set
rates for pricing power sold between a self-generator and a
utility, the economics of such projects are often marginal.
Marginal projects can obtain financing from the DOE through
the hydro loan program authorized in Title IV of PURPA.
However, of the $100 million authorized for FY 1979 for
construction assistance, only $18 million has actually been
appropriated.

Another problem in financing economically viable non-
utility small hydro projects is that most corporations require
both shorter payback periods and higher rates of return on
investments not directly related to their primary business
product. Even if the corporation is willing to finance a hydro
site for self-generation under the same terms it finances its
other business investments, it will still normally require
paybacks of 5-7 years compared to the typical utility prac,,
tice of amortizing hydro facilities over 20 to 30 years to,
generate electricity at competitive prices.

Changing business, institutional, government, and envi-
ronmental attitudes will be necessary to further promote
and develop the State’s hydro potential during the next 15
years.

E. Cogeneration

The New York State Energy Office has been investigating
the barriers to increased use of cogeneration technologies
throughout New York State. This investigation has involved
the cooperation of other State agencies and interested par-
ties. It has also used specific analyses conducted for SEO by
professional consultants and staff. The major findings fol-
low.

* The economics of cogeneration are highly sensitive to the
prevailing cost of utility service. The primary incentive
for a nonutility facility owner to enter into a cogeneration
mode is the cost compared with the cost of purchased
power. The costs of cogeneration remain relatively con-
stant regardless of where the installation occurs. But the
cost of purchased power varies widely. Therefore, the
return on investment is much higher in the higher cost
downstate electric service areas.

» High capital costs discourage possible investment in co-
generation equipment and often delay the return on
investment beyond an acceptable limit. This is especially
true in the industrial sector where a company is often
reluctant to invest large amounts of capital for process
equipment which would not directly improve the market
for the company’s primary product. As a consequence,




the company often establishes return on investment cri-
teria higher than that applied to direct product invest-
ment.

Current standby electric rate schedules for potential co-
generators are a primary roadblock to increased use of
cogeneration in the State. If a cogenerator wishes to have
back-up service from a utility, a demand charge of 100
percent of peak demand in the present or previous eleven
months is required by five of the seven regulated utilities
in New York State. The peak demand is the highest rate at
which electricity is consumed in any 15 or 30 minute
period. Thus a cogenerator who consumed his largest
supply of utility standby electricity during a 15 minute
period in January will be paying a rate based on that
demand in November.

Lack of a consistent policy among the New York State
electric utilities on the proper price to be paid to the
potential owner of a cogeneration facility for his excess
power further blocks the development of cogeneration.
Since the process heat and electricity needs of a cogener-
ation facility do not always coincide, situations often
occur where the cogenerator has an excess energy product
which cannot be used internally. These situations offer
the cogenerator the opportunity to maximize his invest-
ment by selling the excess product. The most probable
product is normally electricity and the most likely cus-
tomer is usually the servicing utility. However, the experi-
ence of New York State utilities with such transactions has
been limited largely to a few existing cases developed
under conditions of mutual agreement involving a spe-
cific facility at a particular time. Consequently, some

potential cogenerators are reluctant to further investigate’

cogeneration because of a lack of guidance from the
utility with respect to such electric sales.

The lack of recent involvement by regulated electric
utilities throughout New York State in cogeneration proj-
ects has also constrained cogeneration development.
Regulated private .utilities in other states, like California
and Texas, have become involved in the financing, own-
ership and operation of cogeneration facilities in partner-
ship with other industries. New York State utilities possess
the resources and skills necessary to enter into such viable
cogeneration ventures. The utilities could integrate the
electricity produced from cogeneration facilities among
their total operating capacity thereby reducing reliability
problems and improving the efficiency of the New York
power system. Certain utilities, like Consolidated Edison,
are already thoroughly familiar with cogeneration tech-
nology.

A perceptual fear of increased environmental regulation
as a result of cogeneration also limits such activity. The
validity of these fears may be highly dependent on the
technology employed, the fuel burned and the size and
the location of the cogeneration facility. The Federal
Clean Air Act, most recently amended in 1977, estab-

lishes National Ambient Air Quality Standards (NAAQS)

for sulfurdioxide (SO,), total suspended particulates (TSP),
carbon monoxide (CO), photochemical oxidents (O3) and
nitrogen dioxide (NO»).. Facilities affected by these regu-
lations are those which experience cumulative net in-
creases in permissible emission rates of 50 tons per year,
1000 pounds per day or 100 pounds per hour of a specific
air contamnant (50/1000/100) with each contaminant
treated separately. One of the air quality conditions facing
a potential cogenerator concern whether the facility’s
location impacts upon an attainment or non-attainment
area. This is determined by an area’s compliance with
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NAAQS. The achievement of the 50/1000/100 level for
cogeneration facilities is highly dependent on the fuel
burned, the size and the particular cogeneration tech-
nology used. Coal and residual oils reach these levels
(assuming no emission controls) at relatively small capac-
ities while the lower emissions of natural gas and distil-
late oils allow for the construction of larger facilities not
affected by these regulations. Similarly, the higher NO,
emissions of a diesel cogeneration system may prove to
be a barrier to this technology as compared to others.

» Perceptions by potential cogeneration facility owners
that involvement in certain types of cogeneration ven-
tures will necessitate the regulation of their business by
the New York State Public Service Commission limits
increased cogeneration use. The case by case basis used
by the Commission in determining jurisdiction over aspects
of the operation of a cogeneration facility owned by an
otherwise unregulated business and the broad scope of
the Commission’s statutory authority has discouraged
some potential cogenerators from exploring the possi-
bility of investing in cogeneration. The new PURPA regu-
lations may lessen this problem.

+ New technology may make cogeneration more efficient
and affordable. Fuel cells, which produce electricity and
thermal energy from chemical rather than combustion
processes, may become commercially attractive by the
end of the century. The development of the Binary Rankin
Cycle, a bottoming cycle with a potential for even greater
efficiencies, would also open a wider market for cogener-
ation.

» Labor requirements for steam boiler facilities larger than
15 pounds per square inch guage (psig) bar certain New
York State industries from getting involved. An upgrading
of plant operating staff becomes necessary and operating.
costs can become an economic burden for small systems.

4. PROPOSALS

Figure V-C-9 summarizes the expected energy contribu-
tion of renewable resources based on implementation of the
programs, laws, and regulations adopted by the New York
State Energy Planning Board to alleviate the barriers dis-
cussed in the previous subsection. A detailed accounting of
the methodology and assumptions made to obtain this energy
contribution is found in Appendix D-l. Figure V-C-10 shows
the conventional fuels displaced by solar and wood in the
proposed case.

A. Generic Proposals

* Amend Section 210 of the New York State Tax Law to
provide an additional four percent business tax credit for
renewable resource investments.

Section 210 of the New York State Tax Law currently
provides a business investment tax credit of four percent. A
doubling of the existing credit for business investments in
eligible renewable resource technologies to a maximum of
eight percent is recommended. Eligible renewable resource
technologies would include equipment used in active and
passive solar systems, small hydroelectric projects, cogen-
eration systems, wood boilers, resource recovery systems,
wind turbines and other types of equipment as specified by
regulation of the Commissioner of the New York State Energy
Office.

Enactment of the proposal would aid the elimination of
financial barriers inhibiting business investment in renew-
able resources, directly and indirectly create additional jobs
within New York State, reduce the flow of energy capital



FIGURE V-C-9
ENERGY CONTRIBUTION OF RENEWABLE RESOURCES PROPOSED CASE—IMPACT OVER THE BASE CASE

1979 1984 1989 1994
SOLAR (TBTU)
:RES/Water Heat - .04 12 .20
(Active)
:RES/Space Heat - 57 2.83 5.35
(Active & Passive)
WOOD (TBTU)
:RES/Space Heat - 10.2 20.5 30.8
:INDUST./Process Heat - 1.78 4.28 7.53
RESOURCE RECOVERY
Electricity (MW) - - 65 292
Steam (TBTU) - - 4.6 15.8
SMALL HYDRO (MW) - 73 198 325
COGENERATION
Electricity (MW) - 68.3 139.3 336.4
Steam (TBTU) - 4.6 8.6 23.4

from New York State, displace the use of oil within New York
business establishments, and aid Statewide business devel-
opment.

* Amend the New York State Public Seivice Law to exempt
certain non-utility owned alternate energy production fa-
cilities from Public Service Commission jurisdiction.

The Public Service Law should be amended to exempt
certain energy production facilities, including those using
conventional energy sources more efficiently and those
using renewable energy resources, as well as their owners,
from the regulatory jurisdiction of the Public Service Com-
mission. These exemptions should ease the concerns of
some potential alternate energy producers, who are reluc-
tant to enter into production activities because of the possi-
bility of PSC regulation. Although the primary business
activities of potential alternate energy producers are unre-
lated to the furnishing of energy supplies, the breadth of
PSC authority combined with the case by case nature of the
exercise of jurisdiction create uncertainty which may well
inhibit investments in alternate energy production facili-
ties. And, most important, regulation is likely to be unnec-
essary because these producers will not have substantial
monopoly power.

* Amend the New York State Home Insulation and Energy
Conservation Act of 1977 to include as a minimum those
measures necessary to bring the program into conform-
ance with the Federal Residential Conservation Service
Program.

The Home Insulation and Energy Conservation Act of
1977 currently requires regulated gas and electric utilities
within New York State to conduct energy audits and provide
low interest financing for specified energy conservation
measures which includes wood furnaces, upon the request
of residential customers. The Act should be amended to

include active and passive solar systems and wind energy
systems, as defined by the regulations implementing the
federal Residential Conservation Service Program, as meas-
ures to be financed by the utilities and require that residen-
tial audits conducted by the utilities provide the cost,
payback period, and energy savings of such equipment.

The National Energy Conservation Policy Act of 1978
establishes a Residential Utility Conservation Service Pro-
gram requiring utilities to offer energy audits to residential
customers identifying appropriate energy conservation and
solar energy measures and estimating their likely costs and
savings. Utilities are also required to arrange financing of
any such measures. The regulations issued by the Depart-
ment of Energy to establish this program indicate that the
solar measures will include active solar hot water and space
heat, passive space heat, and wind systems.

The proposed changes to the Home Insulation and Energy
Conservation Act are in accordance with bringing the New
York program into alignment with the Federal program as
described by the regulations.

The proposed measure provides a mechanism for financing
certain active and passive solar and wind systems thereby
reducing the burden of heavy front end costs. This will result
in an increased penetration of these systems into the resi-
dential space and water heating market.

* Amend the New York State Tax Law to exempt active and
passive solar, wood, and wind energy systems from state-
and local sales taxation.

All solar, wood, and wind energy equipment sold within
New York State is currently subject to imposition of a 4
percent State sales tax. Under the New York State Tax Law,
localities in the State can include an additional sales tax of
up to 4 percent on such systems. Therefore, up to 8 percent
of the cost of solar, wind, and wood systems can concur-
rently be subject to the sales tax.

FIGURE V-C-10
CONVENTIONAL FUELS DISPLACED BY DIRECT RENEWABLE RESOURCES IN 1994 — IMPACT OVER THE BASE CASE (TBTU)
OIL NATURAL GAS COAL ELECTRICITY.
SOLAR 4.80 46 - .30
wOOD 31.28 4.57 .38 2.1
TOTAL 36.08 5.03 .38 2.40
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The New York State Tax Law should be amended to exempt
active and passive solar, wood, and wind energy- systems
from State and local sales taxation. Elimination of the State
sales tax will help reduce the high froat end costs of these
systems, and promote the increased use of solar, wind and
wood technologies.

« Amend the New York State Public Authorities Law to
allow the Power Authority of the State of New York to
finance municipal investments in resource recovery and
small hydroelectric projects.

Energy development in New York State must include
resource recovery and hydro facilities to be owned and
constructed by municipalities. There is a need for a central-
ized finance agency to channe! funds into these projects.
Some municipalities will be unable to arrange financing for
these investments. For others, it would be more economical
to issue large amounts of bonds on a centralized basis rather
than have each developer arrange its own financing.

PASNY should be used as the centralized finance agency.
PASNY could issue large amounts of bonds ($50-$100 mil-
lion) to finance municipal energy projects. The projects
could be presented to PASNY and if found to be feasible, be
financed through the centralized fund. Municipalities de-
siring to construct waste-to-energy plants or small hydro
projects would benefit from this proposal.

Changes to Article 5, Title 1 of New York’s Public Authori-
ties Law (Power Authority Act) would be required to give
PASNY authority to finance municipal energy investments.

B. Solar Proposals

* Amend Section 606 of the New York State Tax Law to
provide a refundable persohnal income tax credit for the
purchase and installation of active and passive-solar
energy systems for use in residences.

New York State should provide a personal income tax
credit for the purchase and installation of residential active
and passive solar energy systems in the amount of 25 per-
cent of the first $2000 and 15 percent of the next $8000
expended. The State credit should be refundable so as not to
unduly bias the credit toward higher income groups.

Title I, Section 44C of the National Energy Tax Act of 1978
provides a Federal income tax credit for solar systems in the
- amount of 30 percent of the first $2000 expended and 20
percent of the next $8000 expended. In addition, a number
of states have passed income tax credits for solar. California
has in effect a tax credit for 55 percent of the cost of
purchase and installation of active and passive solar in
residences.

This proposal is consistent with New York State’s policy of
assisting the development of solar technologies and im-
proving their marketability. The proposed State tax credit
would increase the overall effectiveness of the federal tax
credit and make solar investments more attractive within
New York State. A study conducted by the Polytechnic
Institute of New York showed that the rate of return on
investment in a $2400 solar hot water system installed down-
state increased from 19.6 percent without a State tax credit
to 46.1 percent with the credit. Passage of such a measure
will make the economics of solar systems more favorable,
thereby increasing their penetration into the residential
space and water heating market.

¢ The New York State Public Service Commission should
ensure that reasonable electric back-up rates are pro-
vided to customers using renewable resource technolo-
gies.
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A major factor in determining the economic viability of a
renewable resource technology is the cost of maintaining
service during “down’ times (i.e. periods of low insolation;
low stream flow; lack of wind) for the system. Currently,
there is little consistency between utilities regarding stand-by
rates for such systems. These rates and regulations are so
varied and intricate that the value of energy from renewable
technologies will be different at practically every site. Gen-
erally, back-up rates have discouraged non-utility operators
through the imposition of high demand charges. In some
utility jurisdictions, this charge reflects 100 percent of peak
demand during the present or previous eleven months, often
unfairly exaggerating the cost of the service to the utility.

The Public Service Commission should encourage the
creation of stand-by rates for all customers using renewable
resource systems which reflect the marginal cost of back-up
service while ensuring that the customers and the share-
holders of the utility do not subsidize these energy systems.
More realistic rates will encourage the use of renewable
energy systems, accurately reflect the cost of service to the
utility and make more efficient use of the State’s available
energy resources.

* Require the New York State Office of General Services to
use solar technology in all new construction, where life
cycle cost comparison with conventional energy systems
and practices shows it to be economic and feasible.

New York State government should take the lead in stimu-
lating the market for active and passive solar systems. It is
recommended that the Office of General Services be required
to use solar technology in all new construction, where life
cycle cost comparison with conventional energy systems
and practices shows it to be economic and feasible. Cur-
rently the Office of General Services uses life cycle cost
analysis, in its energy efficiency procurement practices with
respect to energy conservation in State buildings and oper-
ations. The use of life cycle costing for active and passive
solar systems would be an extension of the procurement
practices presently used by the State.

* Amend Title I, Section 44C(b) (2) of the Federal Energy
Tax Act of 1978 to include all components of passive solar
systems within the definition of solar energy property
eligible for the Federal income tax credit.

Title |, Section 44C(b)(2) of the Federal Energy Tax Act of
1978 provides a Federal income tax credit for solar systems
in the amount of 30 percent of the first $2000 expended and
20 percent of the next $8000 expended. While the Federal
income tax credit for solar systems did not explicitly exclude
passive systems, the subsequent draft regulations issued by
the Internal Revenue Service severely limited their eligi-
bility for the tax credit. According to the regulations, in the
case of passive solar, the tax credit applies only to the
materials and components whose sole purpose is to transmit
or use solar radiation; components that serve a dual pur-
pose, e.g., they have a significant structural function, are
not included. As a result, the costs of roofs, windows
(including clerestories and skylights), trombe walls, and
greenhouses do not qualify as solar energy property eligible .
for the tax credit.

These structures are an integral part of a passive solar
system and should be included in the definition. of energy
property eligible for the tax ¢redit. Passive systems have the
potential to provide the greatest energy contribution among
the solar technologies in New York State over the next 15
years. The proposed measure will aid in the realization of
that potential.

* Enact Federal legislation to require the National Bureau



of Standards to establish performance standards for active
and passive solar equipment.

The Solar Heating and Cooling Demonstration Act of
1974 mandates development of interim performance stand-
ards for active and passive solar equipment used in all
Housing and Urban Development and Department of Energy
solar demonstration projects, and for active and passive
solar systems financed under Federal Housing Administra-
tion or Veterans Administration mortgages. Eventually, these
standards are to become permanent criteria for FHA and VA
financed housing, but they will not be universally applied
solar standards in other housing. Although much work toward
the development of solar standards has been done by a
number of government agencies and industry associations,
no consensus has yet been reached on a standard for this
program or for universal application. The incompleteness of
national standards for the performance (thermal, durability/
reliability and safety) and installation of active and passive
solar energy systems is a barrier to the acceptance of such
systems by both the end-user (homeowners, builders, archi-
tects) and the financial community.

National performance standards should be established
for active and passive solar equipment installed in all build-
ings. The establishment of these standards by the Federal
government will help solar systems attain a level of public
credibility, thereby facilitating issuance of loans, insurance
coverage, local code and zoning approval, and in general
bolstering of private development efforts.

* Enact federal legislation creating a national Solar Bank
funded at an initial annual level of $150 million to pro-
vide low interest loans for owners and builders of resi-
dences and commercial structures for installation of active
and passive solar systems.

The Administration has proposed that federal legislation
be enacted to create a national Solar Bank to provide low
interest loans for owners and builders of residences and
commercial stryctures for installation of active and passive
solar systems. The Bank, which will be a government corpo-
ration within the Department of Housing and Urban Devel-
opment, would pay upfront subsidies to banks and other
lending institutions, which would in turn permit them to
make home improvement and mortgage loans for solar
investments at interest rates below the prevailing market
rate. The Bank would be funded at $150 million in its first
year, financed with monies from the Energy Security Trust
Fund. The following ceilings would be set on the size of the
loan or portion of the loan which would be subsidized:
$10,000 for a single family residence; $5,000 for each unit in

-a multifamily residence, not to exceed $500,000 per loan;

$200,000 for a commercial structure.

One of the major market barriers to investments in solar
systems is the high capital costs for equipment. The pro-
posed measure provides a mechanism for financing these
systems, hence reducing the burden of heavy front end
costs. This will result in an increased penetration of solar
systems into the residential and commercial markets.

e Enact national legislation to provide a 20 percent tax
credit for builders of new passive solar residences and
commercial buildings.

The Federal Energy Tax Act of 1978 currently provides an
income tax credit to homeowners who install residential
active and passive solar systems in the amount of 30 percent
of the first $2000 and 20 percent of the next $8000 expended.
An additional 10 percent-investment tax credit is provided
for businesses which install active and passive solar equip-
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ment. No special tax treatment has been given to builders of
solar equipped buildings.

The Administration has proposed that a tax credit be
provided to builders of new passive solar residences of one
to four units. The tax credit will be in the amount of 20
percent of the cost of passive solar equipment for each unit,
up to a maximum of $2000 per unit. A tax credit is also
proposed for builders of new passive solar multifamily
(greater than four units) and commercial buildings. The tax

credit for these structures will be in the amount of $20 per:

million BTU estimated design savings per annum for a
thermal performance at a specified level above the Building
Energy Performance Standard baseline established pursuant
to the Energy Conservation and Production Act of 1976. The
maximum amount of this credit is $10,000 per building. The
tax credits will be financed from revenues from the Energy
Security Trust Fund.

This measure provides a significant new incentive for the
use of cost effective designs and materials in new buildings
to take maximum advantage of the direct heating power of
the sun.

C. Biomass Proposals

» Fund a New York State Energy Research and Development
Authority project for the production of alcohol for use in
gasohol from the cellulosic content of agricuitural and
municipal solid wastes, as well as the starchy byproducts
of food processing residues.

Present manufacturers of alcohol for fuel commonly pro-
duce the alcohol through fermentation of agricultural feed-
stocks, primarily corn. This poses a conflict between use of
agricultural products for fuel as opposed to food, particu-
larly in New York State which imports half of its food grain
consumption from the Midwest. In addition, large amounts
of non-renewable fuels are required for the production of
the agricultural feedstocks.

Laboratory tests have demonstrated that it may be pos-
sible to convert cellulosic wastes into alcohol. Successful
development of this technique would increase available
alcohol feedstocks by allowing conversion of agricultural
and municipal solid wastes, which have high concentra-
tions of cellulose.

The State, through research and development funding
from NYSERDA, should support this research. Manufacture
of alcohol from current waste products would enable gas-
ohol to become a viable alternative transportation fuel in
New York State.

* Amend Title I, Section 44C(b)(1) of the Federal Energy Tax
Actof 1978 to include wood stoves and furnaces as items
eligible for the residential energy conservation federal
income tax credit.

The Federal Energy Tax Act of 1978 currently provides an
income tax credit for residential insulation and energy con-
servation equipment up to $300 or 15 percent of the first
$2000 expended.

Wood systems show a great potential in New York State,
much greater in the near term than solar systems, and yet
have been excluded from any kind of special tax treatment.
Residential wood burning equipment should be included as
qualifying energy conservation equipment for the federal
income tax credit.

The public interest, nationwide and especially in New
York would be well served by such a tax credit which would
increase wood use by lowering the capital costs of equip-
ment, and decrease utilization of fossil fuels.




* Create a Federal industrial wood fuel research, develop-
ment, and demonstration fund of $50 million.

The current Department of Energy RD&D budget calls for
$58 million for biomass research, development, and dem-
onstration. This money is directed towards design of an
integrated biomass utilization system for the conversion of
biomass into medium-BTU fuel gas. Little, if any, funding is
available for research, development, and demonstration of
wood as a direct combustion industrial fuel.

The lack of a sizeable industrial market for wood chipsis a
major barrier to the production of wood chips. Once a
number of successful industrial wood conversions are com-
pleted, other industries are more likely to voluntarily con-
vert to wood fuel, further expanding the market for wood
chips. Therefore, it is recommended that DOE provide addi-
tional demonstration funding in the amount of at least $50
million, concentrating on industrial wood conversion retro-
fits.

e Enact Federal legislation to make the excise tax exemp-
tion for gasohol permanent.

A provision of the National Energy Act temporarily exempts
gasahol from the 4 ¢/gallon Federal Excise Tax. This exemp-
tion should be made permanent in view of the fong-term
potential of gasohol as a supplemental transportation fuel.
If land and capital investments for gasohol production are
to be encouraged, a continuance of this special tax treat-
ment must be assured.

D. Resource Recovery Proposal

» Enact State legislation to facilitate implementation of
resource recovery projects.

State legislation should be enacted to remove existing
impediments to resource recovery implementation and to
provide new incentives for such projects. Passage of such
legislation would provide municipalities with the flexibility
needed to utilize the emerging technology of resource re-
covery in the manner most appropriate to each specific
situation.

The proposed legislation should include provisions to:

1. Authorize municipalities to award contracts to resource
recovery facilities through the evaluation of contractor
proposals based on performance criteria, rather than
solely on the comparison of bid prices submitted for a
pre-selected technology;

2. Give sponsors of certain recovery facilities the option to
obtain individual permits from separate state and local
agencies, rather than through one approval through the
siting procedures of the Public Service Law;

3. Provide for expanded state financial assistance for meet-
ing the costs of resource recovery facilities incurred in
early implementation stages, prior to construction;

4. Modify siting and tonnage restrictions placed on New
York City by existing statutes;

5. Give New York City the authority to pass a local law
governing the disposition of certain waste generated
within its boundaries.

These and other similar provisions of legislation would
give municipalities the ability to better implement resource
recovery. The expanded procurement alternatives, the clear
procedures for forming regional corporations, the ability to
select the most expeditious approval procedure, and the
availability of financial assistance should all facilitate more
rapid implementation of resource recovery. These factors
and the ability to form regional corporations should result in
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greater tonnage being processed. The availability of finan-
cial assistance and the encouragement of private financing
through the regional corporations and the alternate pro-
curement procedure should reduce the impact on local tax
rates. By facilitating resource recovery in these ways, more
energy can be recovered.

E. Small Hydro Proposals

¢ The Power Authority of the State of New York (PASNY)
should expand its hydro program.

PASNY was given legislative authority in 1978 to pursue
development of small hydro projects in New York State.
PASNY is currently involved in developing two such proj-
ects on the New York City water supply system.

It is recommended that PASNY, because of its status as a
corporate municipal instrumentality and political subdivi-
sion of the State of New York, become an extensive devel-
oper of small hydro projects in New York State. Due to its-
quasi-governmental status, PASNY does not pay federal
income tax or local property taxes. Also, PASNY is able to
issue tax free utility bonds to finance its plants. PASNY,
through its own initiative, should become actively involved
in the development of the potential of all existing dams
owned by New York State.

+ Amend Title Il1, Section 301(a) (3) of the Federal Energy
Tax Act of 1978 to include small hydro equipment within
the definition of items eligible for an additional ten per-
cent investment tax credit.

Section 301(a)(3) of the Energy Tax Act of 1978, which?
presently gives an additional 10 percent investment tax
credit for specific types of alternate energy property, should
be expanded to include small hydro equipment, as defined
in Title 1V of the Public Utility Regulatory Policies Act of
1978 (PURPA) (facilities less than 15 megawatts). Enact-
ment of this proposal would result in a 20 percent net
federal tax credit for investment in small hydro equipment.
This action would provide a further incentive for industries,
local government, cooperatives, non-profit organizations
and other persons to invest in small hydroelectric equip-
ment by ensuring a more favorable rate of return on their
investment than would otherwise be available.

« Enact Federal legislation to shorten tax lives on small
hydro equipment to a seven year amortization period.

The current Federal tax law allows accelerated deprecia-
tion on hydropower equipment. However, hydroelectric
equipment has a longer tax life than most electric gener-
ating property. For instance, under the Class Life Asset Depre-
ciation Range System, hydroelectric facilities have a standard
tax life of 50 years which can be shortened to 40 years to
provide accelerated depreciation. These lives are long when
compared to nuclear plants (20 years, 16 years accelerated)
and steam production plants (28 years, 22.5 years acceler-
ated) Furthermore, non-utility industries and other compa-
nies tend to require a shorter term payback on investments
than do regulated electric utilities.

It is recommended that industries be allowed to accel-
erate the rate at which they amortize investments in small
hydro facilities of less than 15 MW. As a result, the payback
period will be made sufficiently attractive to private corpo-
rations and investors, and hence stimulate the development
and construction of these facilities within the State. This
measure is proper since other investments, which are in the
national interest such as pollution control facilities, are
amortized rapidly under Section 169 of the internal Rev-
enue Code. The proposed amortization period is seven years.




e Extend the applicability of Federal Energy Regulatory
Commission (FERC) short license form to cover small
hydro facilities up to 15MW at all existing unaltered dams
or impoundments.

In September of 1978, FERC approved a short application
form for development of small hydro sites (under 1.5MW).
The purpose of the short form is to stimulate small hydro
development through expedited licensing procedures which
allows FERC to dispense with hearings on the need for
environmental impact statement review for such sites. The
FERC procedure should be expanded to include small hydro
facilities under 15 MW at sites with existing impoundments
and dams that will not be altered, except for the installation
of generating turbines and minor repairs. This action will aid
small hydro development within New York State and the
nation by streamlining federal financial, environmental and
safety reviews.

F. Cogeneration Proposals

» Request the Board of Trustees of the Power Authority of
the State of New York to investigate the feasibility of
PASNY ownership and operation of cogeneration proj-
ects.

High capital costs combined with the reluctance of many
industries to invest in process equipment not directly related
to the company’s primary product has discouraged the devel-
opment of potential cogeneration facilities. This barrier
might be eliminated by the ownership and operation of
cogeneration projects by PASNY.

A study should be conducted by PASNY to investigate its
role in the construction and operation of cogeneration facil-
ities. The study might also consider the implications of
PASNY cooperation with municipalities, industries and other
utilities in joint ventures. The Federal Bonneville Power
Administration (BPA) has recently initiated a program to
become actively involved in the financing and operation of
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cogeneration facilities. PASNY should investigate the BPA
experience. If it proves feasible, this method of operation in
New York State could demonstrate to other electric utilities
the viability of cogeneration as a means of generating elec-
tricity.

* The New York State Department of Environmental Conser-
vation (DEC) should develop a standardized Environmental
Impact Statement (EIS) for cogeneration facilities under
the State Environmental Quality Review Act (SEQRA).

Case-by-case review of cogeneration _facilities by DEC
under SEQRA would inhibit cogeneration development
within New York State by imposing regulatory uncertainty
and costly delays in the initiation of specific projects. DEC
should avoid the consequences of site specific review by
developing a standardized EIS applicable to all new cogen-
eration facilities within New York State.

This standardized application should take into considera-
tion the inherent efficiencies of cogeneration by measuring
emissions in relationship to energy produced rather than in
comparison to total fuel burned, thus reflecting the fact that
a cogeneration facility burns less fuel than would be required
to produce heat and electricity outputs separately.

* Amend Title 11l Section 301(a)(3) of the Federal Energy
Tax Act of 1978 to include cogeneration equipment within
the definition of items eligible for an additional ten per-
cent investment tax credit.

The tax portion of the 1978 National Energy Act provided
an additional ten percent tax credit for business investments
in certain energy conservation equipment. Although cogen-
eration technologies were included in the original version,
the final act excludes such investments. Congress should
enact corrective legislation to make investments in cogen-
eration equipment eligible for the ten percent investment
tax credit. Such action will stimulate cogeneration within
New York State by lowering the high initial capital costs
associated with such equipment.




SECTION V-D

Natural Gas

1. INTRODUCTION

Currently, there is a surplus of natural gas. Furthermore,
the prospects for increased natural gas supplies over the
planning period are optimistic.

Claims of an abundance of natural gas, tend to be greeted
with confusion and skepticism. Memories of the 1976-1977
gas crisis have not yet faded. Although this turnaround has
occurred, a consensus does not exist about the size or
duration of the present surplus.

More important than quantifying the extent of this sur-
plus, however, is understanding the forces that created it.
First, the shortfall of gas supply in the early 1970's pointed
clearly to needed changes in Federal regulations that dis-
couraged the sale of intrastate gas to the interstate market.
This problem has been largely alleviated with enactment of
the Natural Gas Policy Act of 1978 (NGPA). Second, signifi-
cant conservation by existing customers has occurred. Third,
there has been substantial customer attrition and fuel switch-
ing, because of restrictions on gas sales. Moreover, shaken
confidence in supplies has dampened demand.

The NGPA will encourage future gas production and
increased interstate gas flow, and conservation will con-
tinue if only because prices will continue to increase faster
than the rate of inflation. Thus, the forces that have helped
create the current surplus will be with us for some time.

Although the NGPA may stabilize conventional natural
gas supplies that otherwise would have continued to rapidly
deteriorate, growing demand will exceed supplies available
from this source. Many supplemental sources of gas are on
the horizon. Clearly, the U.S. will move toward diversifica-
tion of gas supply sources during this planning period. Early
recognition of this need through integrated energy planning
and commitment to this goal will assure that the transition
from reliance on diminishing conventional domestic gas
resources to diversified gas supply will be smooth.

Aside from its availability, there are other factors that
make natural gas a preferred fuel and that support policies
to further stimulate demand:

e Gas is the cleanest major source of energy available
today. Burning natural gas, on average, results in I/500th
and 1/1500th the SOy emissions of fuel oil and coal respec-
tively, and 1/2 to I/100th the particulates, CO, hydrocar-
bons, and NOy. '

» Natural gas is the most efficient burning fuel in current
use. It is also the most efficient way end-users can meet
their energy needs. For example, the average efficiency of
natural gas space heating burners is 68-70 percent com-
pared to oil at 60-62 percent.

« The present capacity of the interstate and intrastate dis-
tribution networks is under-used in many cases. In 1970,
the sendout in New York State totalled 802 billion cubic
feet (BCF), some 33 percent higher than the 1977 sendout
of 604 BCF. Gas use should, therefore, be capable of being
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increased without major capital expenditure for trans-
mission and distribution facilities compared to increased
electric and oil use.

« The natural gas delivery system also provides consumers
with energy at a significant cost savings compared to
other energy delivery systems. Use of this system can be
increased, delivering more energy at an even lower unit
cost. The system is underground, out of sight, nearly fully
automated, and gas mains can be installed with a min-
imum of environmental impact.

« Future sources of natural gas are diverse and include
the North American continent, conventional, unconven-
tional, and renewable sources. While the outlook over
the planning period for U.S. gas supplies shows increased
dependence on foreign sources, the New York State Energy
Office (SEO) predicts that by 1994, the U.S. will still
satisfy approximately 82 percent of its total demand.
Moreover, the vast majority of these imports will origi-
nate from Western Hemisphere sources.

New York State production of its indigenous natural gas
resources will increase steadily over the planning period.
While the contribution of this gas to the total gas demand in
the State will remain at a relatively low level, a near dou-
bling of production can be expected. New York State gas
production is projected to grow from an equivalent of 2.6
percent of demand in 1980 to 4.2 percent of demand in
1994.

This Plan reflects a desire to promote and increase gas use
beyond current trends in order to reduce New York’s depend-
ence on imported oil. Although they require development
and stimulation through planning and policy initiatives,
future supplies are available.

Natural gas use will increase from 604 trillion British
Thermal Units (TBTU) in 1980 to 714 TBTU in 1994. In 1980,
natural gas will account for 29.7 percent of the non-
transportation energy used in the State. This will increase to
31.9 percent over the planning period.

implementation. of this Plan will result in significantly
increased gas supplies above those supplies projected in the
New York Gas Group supply forecast and above the SEO
demand forecast. For every 75 TBTU/yr of additional gas
that becomes available by 1994 and displaces oil in the
residential sector, the estimated annual savings would be
approximately $127 million, which equates to a total sav-
ings of approximately $950 million over the planning period
(based on Energy Office 1980 fuel prices; savings in 1978
dollars). For a typical homeowner currently heating with oil,
conversion to natural gas will save approximately $3,802 (in
1978 dollars) over the planning period.

Positive environmental impacts from increased use of
natural gas-will be significant. Reductions in atmospheric
emissions will be most dramatic since natural gas burns
cleanly and efficiently. Air pollutants from natural gas are
orders of magnitude lower than those from other fossil fuels.




Since natural gas will primarily replace oil, the following net
reductions in air emissions are projected:

PROJECTED REDUCTIONS IN AIR EMISSIONS
FROM INCREASED USE OF NATURAL GAS*

Increased

Gas Use  Particulates SOy NOx
Year TBTU/yr Tons/yr Tons/yr Tons/yr
1980 20.5 295.3 5250 1065
1984 399 189.3 5593 1107
1989 47.0 -178.2 2611 440
1994 75.6 -401.3 1736 189

These amounts represent a small percent of the State’s air
emissions from non-transportation sectors, however, such
reductions can significantly improve local air quality in
urban areas or in non-attainment areas which experience
high ambient levels of air pollutants. Other changes in the
environment, such as water use, thermal discharges, and
land use, are expected, but will be minimal except on a site
specific level (See Environmental Impact Statement for
details).

The following sections describe the historic development
of the gas industry; the curtailment era—the 1976-1977
natural gas crisis—and the current surplus; the institutional
framework within which the gas industry operates; the cur-
rent sources of supply; demand profiles; gas prices and rate
structures; and future sources of supply. These considera-
tions form a backdrop against which to plan for the future
and to identify issues this Plan must address.

2. BACKGROUND
A. History
1) Early Development

Early use of gaseous fuels in the U.S. involved illumi-
nating gas— gas manufactured from coal. The birthplace of
the U.S. natural gas industry is generally considered to be
Canadaway Creek in Fredonia, New York (southwest of Buf-
falo), where gas was discovered in 1821. However, natural

gas did not rapidly replace manufactured gas because the

pipeline technology needed to transport it in quantities and
at prices that would compete with other energy forms was
not yet developed. Manufactured gas, therefore, continued
to dominate the gas market.

In New York State, gas companies began to develop during
the first half of the 19th century. In 1823, gas (manufactured)
street lighting was provided in New York City. By 1848,
Buffalo and Rochester had such service and Syracuse was
soon to follow. In general, street and house lighting markets
were opened first, then cooking and refrigeration, and finally,
the househeating market.

As recently as 1950, manufactured gas supplied over one
half of the gas consumed in New York State. The transporta-
tion system for natural gas was created during pre- and

*This is based on increased gas use, per the SEO demand forecast,
using the NYGAS demand forecast as reference. The NYGAS fore-
cast includes approximately 20 BCF more of industrial load in 1994
than the SEO forecast, which strongly influences the emission
reductions. Since the lower SEO demand forecast implies more oil
consumption in this sector, emission reductions decline over the
planning period as these two forecasts diverge. In fact, particulate
emissions are shown as increasing. It must be recognized that these
results are predicated on a comparison of demand forecasts which
differ with respect to the heaviest contributor to air emissions and
all such impacts from increase gas as use are positive.
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post-World War Il, when large diameter pipelines from the
American Southwest were brought on line to eliminate war-
time transportation of oil by coastal tanker. When the war
ended and security of oil supply by coastal tanker was again
assured, the need for more expensive oil pipeline transporta-
tion was eliminated. The rapid expansion of the natural gas
industry commenced when Texas Eastern Transmission Cor-
poration purchased oil pipelines from the government and
converted them to natural gas use. Manufactured gas could
not be delivered in quantities and at prices competitive with
natural gas, which was being produced as a by-product of oil
production, and its use was phased out during the early
1950's. Thereafter, New York State’s dependence on gas from
the Southwest grew, until it supplied virtually all of the gas
load in New York State. This transition from heavy reliance
on manufactured gas to natural gas is illustrated in Figure
V-D-1.

Thus, the last quarter century—the era of Southwest
gas—was marked by inexpensive, clean energy, rapid growth
of the gas industry, and increased domestic reliance on
gaseous fuel.

Production of natural gas in the Southwest has been
declining since 1972, and the industry has found it neces-
sary to develop supplemental supply sources. These include
synthetic natural gas (SNG) and liquefied natural gas (LNG)
for both base load and peak shaving purposes, as well as
propane-air peak shaving plants.

2) Curtailments

Gas supply from conventional sources is a function of two
factors— proved reserve level and deliverability (production
rate). Proved reserves provide an indication of the current
estimated quantity of gas recoverable. The term “deliverability
life” is used to indicate how long production at a given rate
can be sustained.

The ratio of proved reserves to production (R/P), usually
quoted at years’ end, describes the rate of production (con-
sumption) in relation to the available resource base. The
ratio of gas findings to production (F/P) is used to indicate
whether reserve additions are keeping pace with production
over a given time period (a ratio of one being break-even).

Total year-end U.S. proved reserves steadily increased
until 1968; net U.S. yearly production had also been steadily
increasing to meet the growing demand, and in 1968 exceeded
reserve additions. From 1950 to 1968, gross additions to
proved reserves in the lower 48 states averaged about 20
trillion cubic feet per year (TCF/yr). Since 1968, however,
the average has been less than 10 TCF/yr. This situation is
graphically illustrated in Figure V-D-2. Stated another way,
the F/P ratio dropped below one for the first time in 1968
and since then has remained below one. The 1968 R/P ratio
was 14.8, but has dropped steadily since—to0 10.4in 1978. In-
1972, gas production reached a peak and has been declining
steadily since. In summary, the gas shortage that affected
gas customers and would-be consumers during the 1970’s
resulted from steadily growing demand and a sharp decline
in reserve additions (discoveries).

Concerned over this situation and the outlook for future
incremental supplies of gas, the New York State Public Ser-
vice Commission (PSC) in October, 1971, took the following
actions:

* imposed restrictions on the attachment of new customers
and on increased sales to existing customers;

« established an order of six priorities for curtailing cus-
tomers when necessary; and

o prohibited sales promotions to attract new or additional
load.



FIGURE V-D-1
GAS UTILITY SALES IN NEW YORK STATE BY TYPE OF GAS
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FIGURE V-D-2
U.S. PRODUCTION AND ANNUAL RESERVE ADDITIONS
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At the same time the Federal Power Commission (FPC),
required interstate pipeline companies to file curtailment
plans, and in March, 1973, the FPC established end-use
o(rjiented, priority of service categories, for curtailment peri-
ods.

Essentially interstate pipelines were required to catego-
rize and rank ultimate customers by class in order of impor-
tance as follows: residential, process use, and large volume
boiler fuel use. This meant that New York enjoyed a distinct
advantage over some other states in that a larger percentage
of its requirements were high priority. Thus the State suf-
fered less from the effects of curtailment. While utilities in
other states suffered curtailment from contract entitlements
of up to 70 percent, New York on the average was curtailed
approximately 22 percent; the entire curtailment was met
by switching large volume boiler fuel customers to oil.

In March, 1977, the PSC expanded its former priority of
service categories to 15, further refining this system based
primarily on end-use. Later in the same year, the PSC issued
a long-range attachment policy. This policy is currently
effective in New York State.

In 1977, six New York gas utilities petitioned for relief from
these restrictions based on increased ability of their supplier
to meet projected demands. The PSC granted such relief.
Since that time, nearly all the utilities in the State have
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petitioned for similar relief. This turnabout occurred for a
number of reasons:

« Since early 1972, conservation and accumulated attrition?
reduced demand by approximately 15 percent.

+ New York has a superior end-use profile compared to
other states, which means even under a moderate curtail-
ment, all firm requirements can be satisfied.

In addition, a number of self-help programs, including
synthetic natural gas (SNG) and liquefied natural gas (LNG),
have helped to offset pipeline curtailments. Accordingly,
these companies were authorized by the PSC to add certain
levels of residential, commercial and industrial loads.

3) The 1976-1977 Crisis

The public’s attention to declining gas supplies was not
really captured until the crisis of the severe 1976-1977 win-
ter. Estimated U.S. weekly unemployment reached 1.2 mil-
lion, with total direct and indirect losses estimated at $5.5
billion. New York’s peak unemployment was in excess of
100,000, including school closings, factory layoffs, and
reduced hours of operation for many commercial estab-
lishments. This crisis was, of course, directly a result of the

1Attrition meant conversion to oil in many cases.



unusually severe weather experienced that year—an un-
commonly cold fall coupled with an exceptionally cold
January and February. Underground storage? was drawn to
an excessively low level problem during the winter months.
That is, although supplies (reserves) were available, the gas
consumption rate could not be maintained because of the
reduced ability to deliver gas from storage.

4) The Current Surplus

Since policies affecting the use of the current surplus or
“bubble” are in flux, it is difficult to project exactly what
effect this surplus will have on supplies over time. The
current gas “bubble” that the natural gas industry is experi-
encing is likely to occur many more times as new supplies
enter the marketplace. This will happen because gas supply
projects will tend to be developed and dedicated in blocks;
for example, the current surplus is due largely to intrastate
gas becoming suddenly available to the interstate market.
Future surges such as Mexican, Canadian, or Alaskan gas
will produce the same result. Reserve levels could be built
up, but Federal policies have shifted toward gas as a swing
fuel, to be used for reducing our reliance on foreign oil.
Consolidated Edison alone has tentatively been given per-
mission to burn up to 60 BCF over the 12 months ending
June, 1980, to displace approximately 11 million barrels of
imported oil.

Demand growth, competitive fuel prices, and the dura-
tion of the current surplus will influence the development of
unconventional gas supplies and increased imports. Based
on the future projected available supply from imports and
conventional sources and the projected cost advantages of
natural gas, the acquisition of all supplemental sources is
desirable and their pursuit should not be influenced by the
current surplus. The tendency to focus on acquisition of one
potential source, at the expense of neglecting others, must
be avoided. Various potential sources will result in gas
deliveries in differing timeframes. Development of all sources
must proceed in a cohesive fashion.

B. Institutional Framework
1) Private Sector
a. US.

The gas industry consists of over 10,000 producers (includ-
ing the major oil companies), 141 interstate pipeline sup-
pliers and about 1,600 local utility distributors of pipeline
gas. The flow of gas from producer to end-user is not restricted
to the producer-pipeline-distributor sequence. In fact, in
each of the three sectors of the industry there are gas
suppliers selling directly to end-users. There are 26 major
gas supply companies, with collective production totalling
11.1 TCF in 1976, about 57 percent of total U.S. production.

The U.S. gas industry serves over 45 million customers
through extensive underground transmission pipelines that
span the country, and local distribution systems totalling
one million miles nationwide. This underground pipeline
network represents a tremendous capital investment, roughly
$54 billion, and is, therefore, a valuable asset to all energy
consumers. Because the bulk of this gas delivery system is
not visible, its scope and vaiue are easily overlooked and
unappreciated by the general public. Decreases in natural
gas customers and/or sales will result in increased cost to

2The utilization of subsurface geological formations for storing gas
which has been produced at another location, for the primary
purpose of increasing deliverability during periods of peak system
demand.
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remaining customers as the fixed costs of owning, operating
and maintaining this system are recovered from a smaliler
sales base. Therefore, the existing gas distribution network
must be used to the fullest practical extent to assure that the
future costs of gas, and other energy forms, will be mini-
mized.

b. New York State

There are 21 gas distribution companies operating in New
York State. However, 14 of these, represented by their trade
association, the New York Gas Group (NYGAS), deliver about
99 percent of the gas within the State. Seven of the NYGAS
member companies are combination gas and electric utili-
ties3 with the remaining seven serving only gas.4

There are about 4 million natural gas customers in New
York State, representing service to approximately 13 million
of the State’s population of 18 million. These customers are
served by over 40,000 miles of pipeline. Thus, New York
State has about 8.7 percent of the customers and about 4
percent of the pipeline mileage in the U.S.

Two of the nations’s 13 SNG plants are located in New
York State, while only three of more than 50 U.S. operational
LNG peak shaving facilities are located in the State.

2) Federal Role
a. Agency Functions

The United States Department of Energy (DOE), with its
various branches, establishes and implements Federal energy
policy and programs that shape our future energy supply
picture. The Office of the Secretary is its administrative
seat, providing overall coordination and policy direction.
Eight assistant secretaries function in specific program areas.
DOE’s role in international affairs is likely to increase, taking
on increased importance in the national gas supply future as
the transition from reliance on domestic resources to diver-
sified supplies, particularly gas from Canada, Mexico, and
imported LNG occurs. .

The Economic Regulatory Administration (ERA) is the
branch of DOE that administers allocation and pricing regu-
latory authorities as well as fuels conversion authorities,
both primarily affecting petroleum and coal—but also
including gas. ERA develops, recommends and implements
energy policies in conjunction with other branches of DOE.
Specifically affecting natural gas, ERA is responsible for
approval of energy import projects and development of
curtailment strategy.

The Federal Energy Regulatory Commission (FERC) is an
independent branch of DOE that implements policies and
most directly affects our gas supply through regulation of
producers and pipeline companies. Its powers include:
authorization for the transportation of gas by interstate
pipelines, including price; implementation of curtailment
strategies; ratemaking; and rulemaking implementing the
provisions of the NGPA of 1978 as well as the Natural Gas
Act of 1938.

b. National Energy Act

With enactment of the National Energy Act, there now

3Central Hudson Gas & Electric Corp., Consolidated Edison Co. of
New York, Inc., Long Island Lighting Company, New York State
Electric and Gas Corporation, Niagara Mohawk Power Corp., Orange
& Rockland Utilities, Inc., and Rochester Gas and Electric Corp.

4The Brooklyn Union Gas Co., Columbia Gas of N.Y., Inc., Corning
Natural Gas Corp., National Fuel Gas Distribution Corp., The Pavilion
Natural Gas Co., Syracuse Suburban Gas Co., Inc., and St. Lawrence
Gas Co., Inc.




exists a base case from which not only price, but conven-
tional supply, can be projected. In the short term, surplus
supplies of intrastate natural gas previously bottled up in
the producing states will be released. In the longer term, the
economic incentives offered American producers will ensure
an aggressive exploration program, thus stabilizing long-term
supplies. If projections are correct, gas consumers can have
an assured supply at prices lower than alternatives such as
fulel oil and electricity, thereby reducing reliance on imported
oil.

The centerpiece of the Act is a scheduled deregulation of
wellhead prices that will allow producers to plan free of the
uncertainties that have evolved from past regulatory prac-
tices. Additionally, the elimination of the interstate-intrastate
price distinction will induce surplus gas to flow from the
producing states to help fill unsatisfied demand in states
such as New York. The average wellhead price for new
onshore gas as of June, 1979, was $2.06/MCF contrasted to
an average of $1.16/MCF for all gas supplies purchased from
domestic producers. Between now and 1985 the price of gas
will rise steadily through an escalation mechanism and
continue upward thereafter when prices for approximately
60 percent of all supplies will be deregulated.

i. Incremental Pricing —One of the more controversial sec-
tions of the Natural Gas Policy Act of 1978 (NGPA) is
Title 11, which establishes incremental pricing rules for
newly discovered or higherpriced natural gas sold to
certain industrial users. Implementation of the incre-

mental pricing provisions of the NGPA will occur in two_

stages. Within 12 months of enactment, FERC must prom-
ulgate regulations for the pass-through of cost to large
industrial boiler fuel users of natural gas. Within 18
months of enactment, FERC must amend its regulations
to expand the category of industrial facilities subject to
incremental pricing and seek Congressional approval to
implement those regulations. These incremental pricing
provisions, intended to protect residential consumers
from sharp increases in price, may actually have the
opposite effect since they may drive industrial customers
off line, leaving only high priority customers to absorb
the cost of new gas and the fixed system costs.

ii. Additional Sections of the NGPA — Additional Authori-
ties and Requirements, Natural Gas Curtailment Policies,
Administration Enforcement and Review, and Coordin-
ation with the Natural Gas Act and Effects on State Laws
are in various stages of review and implementation. FERC
has yet to sort out the various relationships of certain
sales, transportation agreements, and co-mingling of the
inter- and intrastate gas market. Further, natural gas
curtailment policies have been modified to the extent
that interstate gas supplies for certain essential agricul-
tural and industrial uses generally will not be curtailed
unless high-priority5 customers are threatened with inter-
ruption of service. This is a major departure from the
in-place curtailment plans that have been litigated since
early 1971, both at FERC and in the courts.

3) State Role

The New York State Public Service Commission (PSC)
regulates the New York gas distribution companies under
the authority of Public Service Law, Article 4, Sections 65,
66, and 66A. PSC’s responsibilities include ratemaking
(including approval-of end-user prices and rate designs, as

SHigh-priority user is defined as gas use in a residence, small
commercial establishment, schools, or hospitals.
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well as approval of supply project capital expenditures in
rate base); safety, consumer service; load attachment appro-
vals; establishment of curtailment priorities; and siting
approvals for major pipelines and facilities.

The New York State Department of Environmental Con-
servation (DEC) issues certifications for well drilling onshore
and offshore in New York State waters, including responsi-
bility for implementing the wellhead pricing guidelines in
accordance with the NGPA. Additionally, DEC has the author-
ity, and will soon issue regulations governing the siting of
LNG facilities within the State.

4) International

The top producers of natural gas in 1977, in free world
countries were, in order, the U.S., Canada, Netherlands,
Iran, United Kingdom, Romania, West Germany, and Mex-
ico. In terms of proved and probable reserves (from conven-
tional sources), Mexico and Canada combined are roughly
equal to the U.S. About one half of free world gas reserves
are located in the Middle East, with almost 1/4 of that gas in
one country — Iran. Due to the unstable political conditions
in that part of the world, and the pricing philosophy of those
countries, these sources do not appear attractive at this
time. Acquiring gas supplies from significant producers in
the Western Hemisphere, (i.e., Canada and Mexico) is there-
fore, a logical and desirable strategy. The U.S. is the natural
marketplace for these sources and should aggressively pursue
their acquisition.

As the U.S. gas industry,diversifies its supply sources to
include such imports, the role of the Federal government
i.e., negotiating a price with Mexico, Canada, and import
licensing for LNG projects by the Economic Regulatory
Administration (ERA)will increase.

C. Current Supply Sources

1) Gas Supplies

The U.S. is nearly self-reliant in meeting its demand for
natural gas—the largest current domestically produced
energy source, accounting for about 40 percent of total
domestic energy production. In 1977, U.S. gas supply source
components were: domestic production at 93.8 percent;
imported Canadian Mexican® and LNG (Algerian) at 4.8
percent; .01 percent, and .05 percent, respectively; and
SNG at 1.3 percent. Also during 1977, the U.S. exported .055
TCF, almost double Mexican imports, LNG imports, and
SNG combined.

New York State depends almost entirely’ on interstate
supply companies for its natural gas, however, SNG, lique-
fied petroleum gas (LPG), and LNG do play an important
role in our gas supply picture— especially during peak
periods. For the 1977-1978 sendout year, the contribution to
New York State supply from each source was: interstate
supply companies, 93.6 percent; pipeline imports (Canada),
.7 percent; SNG, LPG, and imported LNG, 4 percent; and
New.York State production, 1.7 percent.8 Contracts between
interstate suppliers and distribution companies fall into two
general categories: demand-commodity, where the user has

6The U.S. exported, however, more gas to Mexico in 1977 than it
imported from that country.

7One New York State distribution company, St. Lawrence Gas Co.,
depends solely on Canada for its gas supply.

8This 1.7 percent only includes local production purchased directly
by NYGAS member company systems. While total NYS production
equalled about 2.7 percent of New York State total requirements,
some of that gas flows into the interstate pipeline network, and was
not traced back to New York State but is included in the 93.6
percent from interstate supply companies.




FIGURE V-D-3
FLOW DIAGRAM: ULTIMATE SOURCES OF NATURAL GAS SUPPLY, NYS

PRODUCERS/SUPPLIERS PIPELINE SUPPLY COMPANIES DISTRIBUTION CO'S. in NYS
Percent of Percent  Percentaf  Percent of Percent of Percant of
pipeline co. toother  company  co. supply total NYS company
supplies pipeling co’s.  supplies toNYS direct supplies supplies
d 1
(Q!rec: Suooileso &2 92 v 7
u'f Energy & Devel - .
Topter Corn P T 7| TENNECO 67| Bkin. Umion
Trunkiine Gas Co 4 2 3 ) 15
United Gas Pipeine 2 -4-------‘- -
Vaiey Gas Trans 1 7 7 l
N~ 12
PSR
g? Con Ed
0.4 !
5 = 141 ALGONQUIN [~ T7™ 7
Oirect Sunnires SNG 14 86 1 ¥ a
{ 81 LILCO
15
K—o 7_
et Sunn o1 12 56 O&R
irect Supnhes
Nat Gas Pipehine Co — 85 TRA:\ISSCO 4 33
S Texas Nat Gas 4 2 (
Texas Gas Pineine — <><<-——--C——- 22&"0
21 N 44
| edeiee 11| Cent. Hudson
r—» 44
N 14
= NORTH PENN
Drect Sunnles 2 65 44 2
2 — 100 Columbia
r——s 19
89
e 8 Corning
Direct Supnies 54 3 r-f" 3
Southern Nat Gas 2 TETCO
Texas Gas Pipeine Co. - 97 5 7 ‘ 22
Texas Gas Trans 15 P A% £ EN M ou = -—-K—_
United Gas Pipehine 26 72 13
61 NYSE&G
38
Direct Suppies 13 4, N. s
Carnegie - 34 co ZBGAS 100 RG&E
Texas Gas Trans 11 . 24 29
( - R s o0 e e o 0 o -
Nt Q9 Pavili
avilion
N
Direct Supplies 10 °
Columbia Gulf Trans. a3 2| coLumBIA
Kentucky W. Virgin:a 2 19 3
Panhang'e Eastern 7
Texas Gas Trans 8 70 100 NMPC
- - b e cms v cv - " = s
12
4100
L 3
1 g e L
D uop!
irect Suoplies 14 a SUPPLY
53 61
14 .
86| Nat. Fue Gas
Trans Canadae NIAG‘ GAS L
Pipeires Ltd TRANS. LTD. 100 St. Lawrence

104




Footnotes to Flow Diagram
Figure V-D-3

(1) Figures do not necessarily add as they were obtained
from several sources; the relative proportions give a good
indication of flow volumes.

(2) Percent of Company Supplies: indicates the petcent-
ages of total sources for that Company and percentage of
total available sources supplied to other pipeline compa-
nies. (All of these companies also supply other states.)

(3) Percent of Company Supply to New York State: indicates
the percentage of available supplies which that company
supplies to New York State. (The difference between the
percent of supplies to other pipelines plus the percentage to
New York State and 100 percent is the percentage of that
companies requirements for other states.)

(4) Percent of total New York State direct supplies: indi-
cates the percentage of total New York State direct supplies
which come therefrom. Reliance on these figures, however,
could be misleading because considering the interconnec-
tions between supply companies, actual major indirect sup-
plies to New York are somewhat different (see Figure V-D-4).

New York State Distribution Companies

Brooklyn Union—The Brooklyn Union Gas Company
Central Hudson—Central Hudson Gas & Electric Corp.
Columbia—Columbia Gas of N.Y,, Inc.

Con Ed—Consolidated Edison Co. of N.Y,, Inc.
Corning—Corning Natural Gas Corporation
LILCO—Long Island Lighting Company

National Fuel Gas—National Fuel Gas Distribution Corp.
NYSE&G —New York State Electric and Gas Corp.
NMPC —Niagara Mohawk Power Corp.

O&R—Orange & Rockland Utilities, Inc.
Pavilion—The Pavilion Natural Gas Company

RG&E —Rochester Gas and Electric Corp.

St. Lawrence —St. Lawrence Gas Co.; Inc.

Syr. Suburban—Syracuse Suburban Gas Company, Inc.

Interstate Pipeline Supply Companies

Tenneco— Tennessee Gas Pipeline Company
Algonguin—Algonquin Gas Transmission Company
Transco— Transcontinental Gas Pipe Line Corporation
North Penn—North Penn Gas Company
Tetco—Texas Eastern Transmission Corporation

Con Gas—Consolidated Gas Supply Corporation
Columbia—Columbia Gas Transmission Corporation
NFG Supply— National Fuel Gas Supply Corporation

call on specific volumes each day or season; and, full
requirements contracts, where the user can purchase all the
gas needed to satisfy requirements. Generally speaking,
much of upstate New York receives its gas under full require-
ments contracts from one supplier. Downstate is supplied
gas under demand-commodity contracts.

The interstate pipeline companies that supply New York
State also supply several other states, and are extensively
interconnected among themselves and with other pipeline
companies. Figure V-D-3 is a flow diagram showing the
producers/suppliers for these interstate companies, the rel-
ative portions of the gas delivered to the New York distribu-
tion companies by each supplier, and the flow through these

interconnections. Figure V-D-4 identifies the approximate.
percentage of each interstate supply company’s supplies,

delivered to New York State and the percentage, both direct
and indirect, of the total gas to New York State provided by
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each. The ultimate source areas? of the pipeline gas flowing
to New York State are:

Offshore Louisiana 51 percent
Onshore Louisiana 22 percent
Texas Gulf Coast 14 percent
Appalachian-llinois Basin 7 percent

Other 5 percent
Gross Imports 1 percent

2) Storage and Supplementary Sources

Demand for gas peaks dramatically in winter, which
requires that substantial storage and other supplementary
sources of gas be on hand to meet system load. This is
accomplished by both interstate supply companies and local
gas distribution companies maintaining large underground
storage fields, LNG peak shaving facilities, and SNG plants.

Total U.S. capacity of underground storage currently used
is about 5.2 TCF, of which 2.6 TCF is working gas.’® The
ultimate total capacity of these reservoirs is estimated at 7.2
TCF. In New York State, the ultimate reservoir capacity is
about 147 BCF of which about 80 percent is currently uti-
lized.

FIGURE V-D-4

INTERSTATE PIPELINE GAS SUPPLIES TO NEW YORK
DIRECT AND INDIRECT

Percentage
Interstate of Each Company’s  Percentage of NYS's
Supply Supply, Delivered Total Supply
Company to New York State Direct Indirect
Tenneco 3 7 23
Transco 18 26 29
Tetco 5 7 22
Con Gas 28 29 6
Columbia 3 6 3
National Fuel 61 21 14
Algonquin 1 0.4 -
N. Penn. 44 2 2

LNG facilities are used for either baseload (i.e., import
projects) or for peak shaving. At peak shaving facilities,
pipeline gas is liquefied during the off-peak summer months
for use as needed during winter. Total LNG storage capacity
in the State’s three operational facilities is 3.0 BCF. Liquefac-
tion capability totals 13.8 MMCF/day" for these facilities,
and combined vaporization capability is 569 MMCF/day.
The two SNG plants in the State are designed to deliver 60
MMCE/day each. One of these is operated at full capacity
during winter months and at 60 percent capacity during the
summer while the other is operated on a peak shaving basis
3-4 months per year.

D. Demand Profiles
1) Current Overview

U.S. demand for natural gas in 1978 totalled 19.4 TCF. The
distribution of this consumption by end use sector was:
residential/commercial, 37.5 percent; industrial, 41.9 per-

9National Gas Flow Patterns, FPC, February, 1977.

10The total volume of gas in an underground storage reserve that

can be withdrawn for consumption during the winter season.

111 MMCF = one million cubic feet = 0.001 billion cubic feet; 1
MCF = one thousand cubic feet.



FIGURE V-D-5

NEW YORK ‘DEMAND COMPONENTS AS A PERCENTAGE OF TOTAL DEMAND

Combina-
tion
Cas/
Straight Elec.
Statewide’ Upstate? Downstate3 Gas Co's.4 Co.’sb
Firm Demand
Residential — Space Heat 51.0 51.4 51.0 54.0 49.0
— Non-Heating 6.0 1.9 10.5 5.0 6.2
— Total 57.0 53.5 61.5 59.0 55.2
Commercial — Space Heat 15.5 20.0 9.7 13.2 17.3
— Non-Heating 4.5 1.5 8.5 23 6.3
— Total 20.0 21.5 18.2 15.5 23.6
Industrial — Space Heat 3.8 5.4 1.8 4.2 35
— Process 9.1 15.3 1.2 13.7 5.5
— Feedstock .5 A 5 9 2
— Other 4 0 0 0 7
— Total 13.8 21.8 3.5 18.8 10.0
Othere _48 _23 _81 _45 51
Total Firm Demand 95.7 98.9 91.4 97.7 94.0
Terminable Demand
Residential .05 0 10 0 .09
Commercial .09 0 .20 0 16
Industrial .01 0 .03 0 .03
Total Terminable Demand 15 0 33 0 27
Interruptible Demand
Residential .26 0 .6 0 .46
Commercial 1.09 .06 24 0 1.95
Industrial 2.77 .98 5.1 2.25 3.18
Company Plants .07 0 .2 0 12
Total Interruptible Demand 4.20 1.04 8.3 2.25 5.70

All NYGAS Member Companies.

[N B O R N

SOURCE: 1979 New York Gas Report (NYGAS).

cent; transportation (pipeline fuel), 2.7 percent; electricity
generation, 16.6 percent; and other, 1.3 percent.'?

2) New York State End-Use Profile

During the last 10 years, the distribution of end-use con-
sumption statewide, has changed significantly. In 1968, firm
requirements totalled about 81 pércent of the total load (44
percent of total load was residential), interruptible require-
ments accounted for virtually all the rest, with negligible
curtailable load.

By contrast, 1977 firm requirements totalled nearly 96
percent of the total load (57 percent of the total load was
residential); interruptible, 4 percent; and terminable/cur-
tailable, .15-percent. Basically, the leve! of firm require-
ments was expanded at the expense of the interruptible
market. (A detailed breakdown of current demand compo-
nents [energy use] is provided in Figure V-D-5).

12E]A Annual Report to Congress, 1978, Vol. il
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Columbia, Corning, NEG, NYSE&G, Ni Mo, Pavilion, RG&E, St. Lawrence, and Syracuse Suburban.
BUG, Central Hudson, Con Edison, LILCO, Orange & Rockland.

BUG, Columbia, Corning, NFG, Pavilion, St. Lawrence, and Syracuse Suburban.

Central Hudson, Con Edison, LILCO, NYSE&G, Ni Mo, Orange & Rockland, and RG&E.

Exchange with Other Utilities, Unaccounted For, Company Use.

The change in end-use profile over this 10-year period is
shown graphically in Figure V-D-6, as changes in the per-
centages of each type of load.

While residential requirements have grown substantially,
New York is still significantly behind its neighboring states
and far behind the U.S. in penetrating the residential house
heating market. Figure V-D-7, is a composite graph showing,
for the years 1967 to 1977, the total number of residential
gas house heating customers in New York, the percentage of
these customers compared to the total number of residen-
tial gas customers in New York, and the same totals and
percentages for the U.S., the Middle Atlantic Region, and
the New England area. As illustrated, New York has the
lowest penetration into the house heating market among
existing gas customers.

The total number of house heating customers grew steadily
over this period (except for aslight dip in 1972, probably due
to restrictions) for the U.S. as a whole and the Middle
Atlantic and New England regions. In New York, however,
instead of this market being steady, it has been fluctuating,




FIGURE V-D-6
END USE CONSUMPTION BY SECTOR
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reflecting both attachment policy and customer perception
of uncertainties of gas supply and price.

President Carter has proposed a $2 billion dollar interest
subsidy, financed through the windfall profits tax on oil, to
provide loans to owners of oil-heated residential and com-
mercial buildings to install conservation measures or con-
vert to natural gas. This coupled with the large price differen-
tial between natural gas and distillate oil projected through-
out the planning period, should result in substantial conver-
sion from oil to gas-fired space heating. These factors will
work to rectify the fow gas house heating penetration which
currently exists in New York State,

E. NYS Cas Prices and Rate Structures

Currently gas prices and rate structures vary widely across
the State. For the purpose of demonstrating this variation, a
comparison of the Brooklyn Union Gas Company (BUG),
Niagara Mohawk Power Corporation (NMPC), and National
Fuel Gas Distribution Corporation (NFC), is shown here.
These companies were selected because they are represen-

1974
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197% 1976 1977 1978

tative of regions that have different energy resource attri-
butes, (i.e., downstate, central, and western), because they
each have different primary gas suppliers, and because their
differing rate structures cover the extremes across the State.
It is also noteworthy that BUG has the largest number of
customers in New York and receives the largest annual reve-
nues in the State; NMPC has one of the largest gas service
territories in the State; and NFG has the largest sendout of
the New York State gas utilities.

Figure V-D-8 shows the cost of gas, at specified consump-
tion levels for residential, commercial, and industrial cus-
tomers in each company’s service territory. It is noted that
the cost shown is exclusive of sales tax and surcharge where
applicable. Figure V-D-9 compares the residential declining
block rate structure for each company1? The major differ-
ences in price are the result of the fixed costs of distribution
and transmission since the current average wellhead price

The first block represents a flat charge paid by all customers,
whether or not gas is consumed, based upon the installation of
company equipment such as meters, regulators, service lines and
including administrative and billing costs.




FIGURE V-D-7
RESIDENTIAL GAS CUSTOMERS USING GAS FOR HEATING
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FIGURE V-D-8

COMPARISON OF MONTHLY RESIDENTIAL BILLS OF THREE MAJOR GAS COMPANIES
(AT RATES IN EFFECT AS OF JANUARY 1, 1979}

0 20 50 150 300
Company €Cr CCr €CF CCF CCF
$ 3 $ E F
Brooklyn Union Gas Company
Base Rate 5.7 15.11 2943 70.73 131.73
Gas Adjustment _ 0 43 .07 3n _6.42
TOTAL 517 15.54 30.50 73.94 138.15
MNational Fuel Gas Distribution
Base Rate 314 6.47 12.46 30.78 58.05
Gas Adjustment _ 0 173 433 12.99 25.98
TOTAL 3.14 8.20 16.79 43.77 80.63
Niagara Mohawk Power Corp.
Base Rate 3.07 9.35 19.20 43.77 80.63
Gas Adjustment 0 _ .30 76 227 _4.54
TOTAL 3.07 9.65 19.96 46.04 85.17
FIGURE V-D-8
TYPICAL INDUSTRIAL AND COMMERCIAL BILLS
FOR THREE MAJOR GAS COMPANIES
{AT RATES IN EFFECT IN JANUARY, 1979)
Amount for Amount for Amount for
Company and Service Classification 1,000 MCF 10,000 MCF 100,000 MCF
¥ s 8
Brooklyn Union Gas Company Base 4,092.57 39,552.57 393,212.00
S.C. 2 CAC* 214.00 2,140.00 21,400.00
General Service TOTAL 4.306.57 41,692.57 474,612.00
Miagara Mohawk Base 2,172.01 20,232.31 200,835.31
§.C. 3 CAC 143.32 1,433.20 14,332.00
Large General Service TOTAL 2,315.33 21,655.51 215,167.31
National Fuel Gas Distribution Corp. BASE 2,609.91 24,6381 241,835.11
5.C.1 GAC 118.40 1,184.00 11,840.00
(Buffalo Area) TOTAL 2,728.31 25,8221 233,675.11
5.C3 BASE 2,475.68 23,807.48 235,361.48
(Jamesport Area) CAC 40.20 402.00 4,020.00
TOTAL 2,515.88 24,209.48 239,381.48

* Gas Adjustment Clause

of gas is $1.16/MCF. However, this mix of pricing components
will begin to reverse itself when the impact of natural gas
deregulation takes eifect. Shown in Figure V-D-10 are esti-
mates of final consumer prices through 1994,

Initially, the percentage increases to New York State will
be modified somewhat because the current average burner
tip price consists of an approximate 2/3 markup for trans-
mission and distribution costs compared to 1/3 for the
wellhead cost. However, by 1985 when approximately 60
percent of flowing gas will be deregulated, these fixed costs
will have less of a stabilizing effect and increases in well-
head prices will have more of a direct impact on consumers.

F. Future Sources

Potential future U.S. supply sources must be the prime
consideration in projecting future New York gas supplies,
which are almost completely dependent upon major U.5.
pipeline companies.
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In addition to conventional domestic sources, future
potential U.S. sources include: increased Canadian imports,
Mexican imports, Alaskan gas, SNC from coal gasification,
LNG imports; and gas from unconventional domestic re-
sources such as Devonian shales, tight sands, coal bed
methane, and geopressurized zones. Natural gas has tradi-
tionally been developed with minimal environmental impact,
but the development of unconventional sources is not
without environmental risks. (A further discussion of poten-
tial impacts appears in the Environmental impact State-
ment). Acquisition of these supplies will require both a
commitment to and from the gas industry as well as a
solidification of federal policy. Clearly, in the future, the gas
industry must rely more heavily on diversified supply sources.
But with proper planning and investment, the transition-
from near total reliance on depleting Southwest reserves can,
be a smooth one. ’

Future gas supplies to MNew York State are, therefore,
projected on the basis of potential future U.S. gas supplies,




FIGURE V-D-9

REGIONAL COMPARISON OF RESIDENTIAL
DECLINING BLOCK RATE STRUCTURE
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FIGURE V-D-10

STATEWIDE AVERAGE FORECASTED
PRICES OF FUELS DELIVERED TO END-USERS*

(1978 $/MMBTL)
Matural
Qil Coal Electric Cas
Distillate Residual

1980 Residential 5.19 - - 19.90 3.50
Commercial 5.05 4.01 - 16.48 2.69
Industrial 5.05 4.M 2.21 16.48 2.55

1984 Residential 5.91 - - 21.69 4.10
Commercial 5.77 4.61 - 18.17 3.33
Industrial 5.77 4.61 2.51 18.17 3.28

1989 Residential 6.63 - - 2333 4.89
Commercial 6.49 5.21 - 19.60 4.35
Industrial 6.49 521 2.80 19.60 4.33

1994 Residential 7.35 - - 24.65 5.70
Commercial 7.21 5.81 - 20.72 5.58
Industrial 7.2 5.81 3.09 20.72 5.65

* Prices are not reflective of efficiency losses at the burner tip.
Mo




by applying the historic share of U.S. gas that flowed to New
York via interstate pipelines.14 (Details of projected poten-
tial U.S. supplies and this forecast methodology are con-
tained in Appendix D-2). The resulting New York State supply
forecast is shown in Figure V-D-11. Also shown is the sensi-
tivity of this forecast to loss of supplemental sources.

The potential of each supplemental gas supply source is
discussed briefly below:

1) Alaskan Supply (North Slope)

Proved North Slope reserves total 26 TCF, with potential
reserves estimated at 76 TCF. To deliver this gas to market,
approximately 4,787 miles of pipeline (Alcan project) must
be constructed, 2,759 miles in Alaska and Canada, with the
remaining 2,028 miles in the contiguous States. Capacity of
the line is projected to be 2.4 BCF/day (average) or .876
TCF/yr, with the potential to increase to 3.4 BCF/day by the
installation of additional compressor stations, and possibly
higher by increasing horsepower.

2) Canadian Supply

The Canadian National Energy Board (NEB) estimates
remaining reserves of marketable gas from conventional
producing areas at 66.1 TCF, with an ultimate potential for

14A more desirable and logical approach is to develop a forecast for
the specific interstate pipeline companies serving New York State.
However, given the time and resource constraints associated with
this initial plan, including such a forecast herein was not feasible.
Accordingly, the goal is to develop the data and modelling tech-
niques necessary to produce such a forecast for subsequent plans.

such gas at 147 TCF (with arange of 127 to 157 TCF). NEB has
also estimated marketable gas discovered in frontier areas
at 14.5 TCF, but has not estimated the ultimate potential of
these sources, which the Geological Survey of Canada esti-
mates to be roughly 163 TCF (with a range of 97-302 TCF).

The current reserve surplus (established reserves only,
excluding frontier reserves) is calculated by NEB at 3.8 TCF.
Authorization of additional exports from this surplus has
been studied and the NEB considers three combinations of
firm and interruptible volumes licensable. They range from
atotal of 1.6-2.0 TCF over 4 to 8 years, commencing in 1980.

Aside from established reserves in conventional areas,.

significant gas reserves have been found: in frontier areas
such as Canada’s High Arctic. The lack of a transportation
mechanism has prevented delivery of this gas to market,
and inhibited further gas exploration in this area. An LNG
mode is being proposed for delivery to St. John or the St.
Lawrence River area where conventional pipelines can then
complete the link with the United States. New York State gas
distribution companies could expedite development of such
delivery by joining together, and possibly in combination

‘with gas utilities in the greater Northeast area to arrange for

direct purchase of gas from Canadian pipeline companies.

3) Mexican Supply

Proved and probable natural gas reserves in Mexico total
137.5 TCF, about two-thirds of which is associated with oil
production, requiring that it be marketed, reinjected into 0|I
fields to enhance oil recovery (to the extent possible), o
flared as the oil is produced. Early wells have shown a
gas/oil ratio of 1 MCF/BBL, while newer wells showed gas/oil

FIGURE V-D-11

NYS SUPPLY FORECAST
(ALL SUPPLEMENTALS INCLUDED)

(BCF/yr)
Low Expected High
1980 641 686 698
1984 653 719 787
1989 681 786 951
1994 729 851 1039

SENSITIVITY TO LOSS OF SUPPLEMENTALS

NYS SUPPLY
(BCF/yr)
{expected case only)
No Increased No Mexican &
No Mexican Canadian inc. Canadian No Alaskan
1980 678 679 671 686
1984 699 708 687 719
1989 744 755 713 757
1994 810 802 760 798
No Add’l No New No High BTU No
LNG Technologies Coal Gas Supplementals*
1980 686 686 686 671
1984 695 697 717 638
1989 755 741 771 593
1994 808 772 807 539

* Mexican, Increased Canadian, Alaskan, Additional LNG, New Technologies, and High BTU Coal Gas.
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ratios up to 6. Delivery of the gas to markets will only require
construction of a 90-mile pipeline between the U.S. inter-
state pipeline network and the 48-inch, 800-mile pipeline
already constructed by PEMEX, the government oil compa-
ny.

Six U.S. interstate gas pipeline companies have contracted
with PEMEX to purchase up to .3 BCF/day. This supple-
mental source of new gas is beneficial to New York State in
particular, because Tenneco, Tetco and Transco, who com-
bined currently supply about 74 percent (indirectly) of this
State’s requirements, have a combined 75 percent share of
the PEMEX gas.

4) LNG

Currently, there are three operational baseload LNG import
projects in the U.S. These projects rely on the same source,
Algeria, for a total of 407 BCF/yr of imported gas. An addi-
tional LNG project currently under construction will also
receive its supply, 168.4 BCF/yr, from the same source com-
mencing in 1980/81. The estimated average cost of gas to be
delivered into the pipeline for all these projects is $2.4//MCF
(as of December 31, 1978).

As of December, 1978 eight additional LNG import proj-
ects were planned which could result in total (additional)
deliveries of at least 1,695 BCF/yr. (Available cost estimates
average $3.34/MCF.) The ERA has rejected two LNG projects
but the applicants are seeking rehearings. In addition to
increasing supplies, these projects would diversify LNG
sources to include countries such as Ecuador, Trinidad and
Tobago, and Indonesia.s

5) High BTU Coal Gasification

Adequate technology exists today to build first genera-
tion high-BTU coal gasification plants, and two such proj-
ects are in the active planning stage. The most significant
constraint is economics, both in terms of attracting capital
and price treatment for the final product. For example, a
plant with output capacity of 250 MMCF/day (91 BCF/yr) is
estimated to cost $1.2 billion, producing gas at a cost of
about $5-$6/MCF. Therefore, Federal assistance for pricing
arrangements (rolling in vs. incremental), loan guarantees,
and perhaps direct subsidy of both research, development,
and pilot plant construction may be necessary; as has been
provided, for example, to nuclear power for the past 30
years. In the alternative, it may be necessary for the gov-
ernment to finance and own first generation plants that will
demonstrate the technology on a commercial scale and
provide the opportunity to refine technology so that investor
owned second generation plants will produce a more com-
petitive product. Considering the overwhelming percentage
of U.S. fossil fuel resources represented by coal, this poten-
tial source of gas should be aggressively pursued.

The production of organic fuels from coal may cause
significant environmental impacts. lrrespective of location,
the siting process must be responsive to problems associ-
ated with land use, water requirements, air emissions, noise,
aesthetic and other adverse impacts which may result from
such activity. It is expected that the major envirohmental
impacts will occur at the site of the conversion facility. The
use of synthetic fuels in New York, especially if these fuels
‘are cleaned during the process, may have a net positive
environmental impact. SOy, ash, scrubber sludges, and other
sThese countries have been identified as potential sources for
certain LNG projects being planned (detailed in Appendix D-2,
Figure D-2-3); natural gas reserves are: Ecuador, 5 TCF, Trinidad and
Tobago, 8.5 TCF, and Indonesia, 24 TCF (Source: International
Petroleum Encyclopedia, 1978).
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environmental impacts from coal which would have been
combusted in the State will be nearly eliminated by the use
of these synthetic fuels. Any proposal of such a facility for
the State, however, will require environmental scrutiny early
in the consideration of such a proposal.

If the combustion facility employs cogeneration or another
more efficient technology, the use of such synthetic fuels
will represent a positive impact in that more usable energy is
being generated per unit of resource used.

New York State gas distribution companies combined do
not have the ability to finance a coal gasifications plant in
the State.

An alternative to a high-BTU coal gasification plant is a
multi-purpose facility that would co-produce several energy
forms from coal. The core of this facility would be a
medium-BTU coal gasification plant, a current proven tech-
nology. Three separate plants at the same site would use this
gas:

+ a combined cycle electric generation unit;
* a methanol plant; and

* a methane plant (perhaps even an ammonia plant).

Preliminary estimates place the total cost of this combi-
nation facility at $1.6 to $1.9 billion, for capacities of
approximately 1000MW electric generation, 2000 to 2500
tons/day of methanol, and 50 to 60 MMCF/day of methane.
That total cost is comparable to the cost of a 1000 MW
nuclear (or coal) electric generation unit. Additionally, such
a facility would allow a range of operations within which
production of a particular energy form can be increased
(and the others decreased) to meet demand. This is particu-
larly suitable to the downstate area with contrasting summer-
peaking electric and winter peaking gas loads, solving one
of the limiting factors in a coal-fired unit operation, the
requirement that such units be baseloaded.

Several financing possibilities exist: joint financing by
electric utilities, gas utilities, and private industry; joint
financing with the Power Authority of the State of New York
(PASNY) involved; and perhaps financing through the pro-
posed Energy Corporation of the Northeast (ENCONO).

A technical study is needed to generate basic data re-
garding such a project. Because of the complexity of such a
project, a three-phase approach is required. The first phase
would entail development of a preliminary plan estimating
yields of products and costs for at least one plant configura-
tion and capacity in addition to environmental constraints.
A plan to stimulate interest in and solutions to the economic/
political problems would also be developed during this
phase. The second phase would entail identification of a
very specific plant configuration, unit capacities, operating
plan, environmental impacts, and capital and operating
cost estimates. The third phase would be a detailed engi-
neering study to provide data for the necessary go/no-go
decision, including the environmental criteria for the selec-
tion of acceptable sites. These phases are estimated to cost
$200-$300 thousand, several million, and tens of millions of
dollars respectively.?®

6) New Technologies

Tapping the vast potential resources of unconventional
geologic formations requires the development of technolo-
gies for economically viable and environmentally compat-
ible production of natural gas. The development of several
of these resources are constrained for environmental rea-
sons, and are presently the subject of evalution by the

16Such a study is recommended in the Coal Plan (Section V-G) and
is supported by this Plan.



Office of Environment in the U.S. DOE. President Carter has
proposed a one billion dollar tax credit for unconventional
natural gas resources, financed through the windfall profits
tax on oil. This tax credit would apply to gas from tight
sands, shales, and coal seams, at a level of 50 cent/MCF of
gas produced from these sources. U.S. supply projections in
this Plan consider four of these potential sources:

a. Geopressurized Aquifers

Geopressurized resources consist of methane trapped in
sedimentary rock at high pressures, either free or dissolved
in brine. The resource (gas-in-place) base is estimated at
3,000 to 100,000 TCF. The estimated recoverable gas range is
150 to 2,000 TCF, with 160 TCF estimated recoverable at
marginal costs up to $4/MCF17

b. Western Tight Sands

Tight sandstone formations in the U.S. are estimated to
contain a total of 793 TCF of gas resources. It is estimated
that up to 170 TCF of this resource is recoverable at marginal
costs up to $4/MCFV.

F. Eastern Shales

Eastern shales of the Devonian geologic era are estimated
to contain 600 TCF of gas-in-place. Estimated recoverable
reserves at ,marginal costs up to $4/MCF'7 are 30 TCF.

d. Coalbed Methane

it is estimated that 750 TCF of methane may be present in
shallow and deep coalbeds in the United States. That is
roughly equal to the total proved and potential natural gas
reserves in this country. Estimated recoverable reserves at
marginal costs up to $4/MCF"7 are 350 TCF.

7) New York State Production

New York State’s contribution to the U.S. supply from its
indigenous resources is expected to grow considerably over
the planning period and consists of continued onshore pro-
duction and development of offshore Lake Erie resources.

a. Onshore

Natural gas has been produced from onshore areas, pri-
marily western New York State, for many years. Both the
number of wells and production rate have increased dra-
matically since the early 1970’s. In the past seven years
(1972-1978) annual onshore production in New York State
averaged 7.7 BCF. For the six-year period prior, annual pro-
duction averaged 2.9 BCF. The average annual number of
-gas wells completed during these periods were 197 and 12,
respectively. Production in 1978 was 13.9 BCF.

Majorenvironmental concerns are the protection of fresh
ground water from intrusion of brine, and contamination by
other hydrocarbons which can co-occur with the gas, or by
oils, greases, and other chemicals used in the drilling proc-
ess. Major land use disruptions have not been a problem in
western New York and previous land uses usually continue
during and after gas drilling.

This trend of increased production will continue over the
planning period due to several factors:

i. NGPA of 1978, provides an incentive for increased pro-
duction in New York State. This is evidenced by a.drilling
program announced recently by Columbia Gas Trans-

171975 dollars.
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mission Company—the Pennsylvania-New York (PENNY)
program. Under this program, a total of 3500 wells will
be drilled over the next several years, about half of
which “‘will be in New York State. Approximately 550
wells are expected to be drilled this year. production is
expected to reach 60 MMCF/day by 1985. Half a million
acres are involved and over 500 miles of new pipe must
be installed in New York and Pennsylvania to deliver the
gas to market.

if. Development of the Devonian shale resources in New
York State should result from recently announced DOE
programs to spur unconventional gas resources. While
the portion of the potential United States Devonian
shale supply that underlies New York State is small; the
Devonian shale resource base for all states is very large,
estimated at 600 TCF.

iii. The encouragement of unitization of as reservoirs. For
each reservoir, maximum gas recoverability will result
from careful planning in the placement (spacing) of
wells. However, a given gas field may underlie a large
area involving many royalty owners. Individual devel-
opment efforts resulting in disproportionate well spacing
over the field can upset the formation, decreasing ulti-
mate recoverability. Unitization is a process whereby
the limits of a reservoir are established and well spacing
and field development are approached in a cohesive
fashion so as to maximize production. Implementation
of unitization by DEC can increase New York State pro-
duction and such a policy should be pursued.

b. Offshore Lake Erie

New York offshore Lake Erie resources total 146 BCF. This
represents about 14.6 percent of total resources (1000 BCF)
under Lake Erie waters..] Ohio—66 percent and Pennsyl-
vania—18.8 percent.] DEC expects to open bidding on the
State’s portion of Lake Erie in 1980. Drilling is expected to
commence between spring and fall in 1981. The Canadians
experience has been good in Lake Erie with an average 65
percent success rate, indicating a relatively low develop-
ment risk. With the proper regulatory treatment, successful
production can be rapidly developed. Physical restraints
such as the availability of drilling rigs may, however, be a
problem. '

The production of natural gas from the portion of Lake
Erie formations underlying New York has been evaluated by
DEC and does not seem to be significantly constrained for
environmental reasons.

In summary, the estimated contribution to U.S. supplies
from New York indigenous resources is shown in Figure
V-D-12 below. The total contribution equals about 2.6 per-
cent of New York total requirements in 1980, but will grow
steadily to about 4.2 percent in 1994 —a significant amount.

G. Issues and Directions
Planning strategies to assure long-term gas sqpplies ona

FIGURE V-D-12

CONTRIBUTION TO U.S. GAS SUPPLY
FROM N.Y.S. INDIGENOUS RESOURCES

(BCF/yr)
Onshore Lake Erie
Year Production Production Total
1980 16.2 3 16.5
1984 21.0 2.3 23.7
1989 229 4.9 27.8

1994 235 7.5 31.0



.regional or state basis must rest upon the foundation of
National Policy. The gas industry is in a state of transition—
moving towards diversified supply sources. This movement,
however, has been impeded by changing federal energy phi-
losophies and the resulting dismissal of a number of poten-
tial supply source projects.

Natural gas is not only the largest domestically produced
fossil fuel, it is also the premium fuel. The environmental
benefits of its use will bear more firmly on demand for this
product in the future.

Domestic production currently accounts for about 94
percent of the U.S. supply. While the future of domestic
production under the National Gas Policy Act of 1978 is
uncertain, the prevailing wisdom is that this source of supply
will decline in the future. However, many new potential
sources are on the horizon to bolster the industry. These
sources are divided into two categories as follows:

1) Near Term Potential Sources

* Mexico—with construction of a mere 90-mile pipeline,
.73 TCF/yr can be delivered to the U.S. by 1982, some 4
percent of present U.S. requirements.

» Canada—Yearly imports can be increased from the cur-
rent .9 TCF/yr to 1.3 TCF/yr in 1984.

¢ Alaska—Construction of a major pipeline is required, but
gas deliveries will have growing significance by 1989
when up to .87 TCF/yr is expected.

* LNG—Imports can increase without construction of major
new facilities in the immediate future, as many plants
were designed so that additional storage can be added.
LNG could contribute up to 1.3 TCF/yr by 1984.

All of these possibilities require agreements with foreign
governments, U.S. federal approvals and pricing agreements
(Alaskan gas will be priced rolled in pursuant to the NGPA).
Assuming that the southern leg of the Alaskan pipeline is
completed by 1985, these sources could contribute a com-
bined total of nearly 4 TCF/yr to U.S. supplies.

There are those who are skeptical about increased depend-
ency on imports. Yet the U.S. is currently nearly self-sufficient
in natural gas production, and if Energy Office projections
are realized, the U.S. would still be over 82 percent self-
“reliant in 15 years. By comparison, the U.S. is currently

dependent on imports for nearly half of its oil consumption.
" Use of these energy forms and importation policies need to
be balanced.

2) Long-Term Potential Sources

¢ Coal Gasification—Phase | Technology is being demon-
strated and provides the opportunity to refine and develop
a second generation process likely to yield a more com-
petitive product at substantial volumes toward the end
of, and beyond, the planning period.

» New Technologies — Western tight sands, Devonian shales,
geopressurized aquifiers, and coalbed methane combined,
represent a tremendous resource base. Economic and
technological development is needed.

* Biomass—Can produce a low-BTU gas with limited appli-
cations. Improvements in both production and use of this
gas-source can back out other,non-renewable fuel sources.

It is apparent that certain supply strategies fall in the
unproven category — Devonian shale, high-BTU coal gasifi-
cation, geopressured methane, etc. Clearly, two aspects of

these programs must be considered when one reviews the-

financing of such projects: first, substantial research and
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development funds are needed to bring these supply sources
on stream; second, private financing appears to be very
expensive at best, especially considering the return on equity
and other debt guarantees necessary. This problem can be
alleviated if the Federal government provides price and
sales volume guarantees, guarantees of securities issued by
firms constructing facilities, or guarantees investments
through direct subsidy as it has done for other U.S. indus-
tries in the past. Such a system could be financed in whole
or in part by the federal windfall profits tax on oil compa-
nies.

As indicated herein, U.S. dependence on imported and
frontier supplies will increase by 1990. Beyond that, frontier
supply becomes critical if the gas industry is to survive. Ten
years of planning time has elapsed during which conven-
tional gas supplies have diminished and New York’s depen-
dence on imported oil has passed the critical stage; New
York must support financing programs that provide public
and private funds for R&D prototype plants and full-scale
operations to ensure stpplemental gas supplies in 1985 and
beyond.

Policies affecting natural gas end-use must be carefully
evaluated and balanced. Recognition of the environmental
benefits of using gas in certain applications, discouraging
gas use in others, and directing natural gas growth patterns,
must be carefully coordinated with conservation efforts and
policies affecting other energy forms. Additionally, a long-
term natural gas sales policy must be developed to stimulate
interfuel competition, maximize the in place delivery sys-
tem, and ensure proper load balancing of natural gas distri-
bution systems.

3. RECOMMENDED ACTIONS

* The New York Gas Group (NYGAS) member companies
should from a consortium, possibly in combination with
gas utilities in the greater New York-New England area, to-
pursue acquisition of additional economic gas supplies,
including Canadian gas. Competition with interstate pipe-
lines serving New York for the same source of gas should,
however, be avoided.

Significant new gas reserves have been found in Canada
including frontier areas such as Melville Island. The lack of
an adequate transportation system is one obstacle to deliv-
ering this gas to market. Another is the lack of confidence
that a-market exists. An LNG mode is being proposed for
delivery of the frontier gas to St. John or the St. Lawrence
River area where the gas would be vaporized and trans-
ported to the U.S. via pipeline. Additionally, a surplus of gas
from conventional sources exists in Canada. As a result,
development of these frontier areas, as well as further explo-
ration for additional reserves, is demand-constrained. A blend
of gas from different sources (i.e., conventional, high Arc-
tic, polar gas) could be an economically acceptable and
reliable supply source by about 1984. A major new market
would provide Canada with the incentive to develop these
sources and encourage further exploration. However, if sup-
plies are to be secured by 1984, initial agreements with
Canadian suppliers must be consummated by 1981. The
northeast area represents the closest market to the proposed
delivery points for LNG and already has existing supply
connections to the Trans-Canadian pipeline.

» NYGAS, the State Energy Office (SEO) and Department of
Public Service (DPS) should study the feasibility and’
desirability of, and if appropriate, develop a proposal to
DOE for establishment of a strategic gas reserve. Its report
should be submitted to the Board within 9 months of final
approval of this plan.



Gas deliverability problems could recur. Similarly, an oil
embargo could cause an oil crisis. The feasibility of devel-
oping a strategic gas reserve should be studied by NYGAS
and the Energy Office as a means of ensuring against severe
economic losses in the event of a crisis affecting either fuel.

Depending on the method of financing, a strategic nat-
ural gas reserve can be less costly, on a BTU basis, than
storing oil. This is not to say that the strategic petroleum
concept should be abandoned in favor of natural gas which
can only partially replace petroleum in the marketplace.
However, supplementing the strategic petroleum reserve
with natural gas would in effect make the U.S. energy reserve
a dual-fuel operation. This would benefit consumers of both
fuels, protect jobs, and prevent economic loss in the event
of a shortage of either fuel. SEO, NYGAS and DPS should
carefully evaluate the development of a strategic gas reserve
for New York State including costs, financing, oil displace-
ment potential, and gas reserve potential.

Upon conclusion of the study, if warranted, a strategic gas
reserve project proposal should be presented to DOE for
funding consideration.

» Natural gas in New York should be priced to consumers in
a manner that will (1) encourage New York consumers to
rely on natural gas instead of oil in markets where use of
gas is an economic alternative to imported oil; (2) en-
courage efficient use of gas by all gas consumers; and, (3)
advance the policies and objectives of this plan.

Pricing may be far more determinative of the extent of
interfuel competition than any other factor. This plan seeks
to reduce New York State’s reliance on oil, and therefore,
pricing of gas supplies and supplemental gas supplies in
particular, must, consider the interplay between price and
consumption of alternative fuels and promote the pattern
and extent of-gas usage sought by this plan. Pricing schemes
which will impede the expanded use of gas must be avoided
because of the overriding need to reduce the State’s oil
dependency.

« Gas supplies should be acquired by New York gas distribu-
tion companies or interstate pipelines serving New York:
they can be delivered to New York markets at a price that
will be equal to or less than the delivered price of imported
oil; or (2) whenever it is demonstrated that acquisition is
in the public interest. Gas rates should be designed, con-
sistent with the pricing policy expressed above to maxi-
mize the use of such gas.

Pricing policy and acquisition policy are closely related.
Since gas and oil are directly-substitutable fuels in many
applications and markets, the appropriateness of acquiring
future gas supplies can be judged in reference to the price of
oil. While this may raise rates to existing gas customers in
the short-term, it will be in the State’s long term best interest
because it will both decrease oil dependence and spread the
fixed cost of owning and operating the gas systems over a
larger sales base as supplies are augmented.

Further, new sources of gas which cost more than oil may
be beneficial to a particular region in the State when the
interest of all energy consumers in the region are considered
and all factors (i.e., job impacts, environmental impacts,
security of supply, etc.) are considered. Thus, the applica-
tion of a benefit-cost test is the only way to determine
whether acquiring a new source of gas which is more ex-
pensive than oil is advisable.

« NYCAS, SEO, and-the DPS should study and report on the
potential for expanding gas facilities, especially into areas
not presently served with gas. This report should be sub-
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mitted to the Board within 12 months of final approval-of
this plan.

Increased availability of natural gas, greater interfuel com-
petition, and pursuit of markets with load balancing potential
will result from carefully planned expansion of gas facilities.
In general, this will benefit consumers, increase choices of
fuel types, and in the long-run, hold down price. Therefore,
the potential long-run effects on all energy consumers must
be the criterion for gauging the customer impacts of such
market expansion.

* Any load attachment, curtailment or gas supply related
expansion project proposed to be undertaken by a gas
corporation should be ruled upon by the Public Service
Commission (PSC) in a manner consistent with the poli-
cies and objectives of this plan.

This will assure that increased gas supplies are obtained
and increased gas load attached in a manner that will insure
the achievement of the primary objective of this plan—to
decrease oil dependance.

e Utilities should be allowed to promote conversion from
oil to natural gas so long as existing and projected sup-
plies are adequate to meet existing and projected demand.

This simply would assure that all undue impediments to
increased gas use are eliminated.

 Establish an intergovernmental task force under Energy
Office leadership to coordinate government sector con-
version from imported oil to natural gas.

Recent rules issued by FERC and ERA make direct pur-
chase of gas by certain end-users possible. Oil consumption
in New York State-owned facilities is in excess of 2 million
barrels per year. Conversion and direct purchase of gas
should be aggressively pursued in such facilities. SEO should
assist New York State and other governmental users in deter-
mining if they qualify and in filing required applications.

SEO should also encourage the displacement of oil in the
governmental sector by coordinating and encouraging the
use of gas from renewable resources, as well as low and
medium-BTU gas from coal.

* The New York State Energy Research and Development
Authority (NYSERDA) and NYGAS should study and report
on research and development expenditures needed to
encourage commercialization of more efficient gas tech-
nologies and appliances, including the pulse combustion
furnace. This report should be submitted to the Board
within six months of final approval of this plan.

One of the more promising concepts for improved fur-
nace efficiency is the pulse combustion furnace being devel-
oped by GRI and jointly sponsored by DOE. Steady State
efficiencies in the 90-95 precent range have been obtained
in laboratory testing. Additionally, since the pulse combus-
tion furnace does not require a conventional chimney, flue
losses are virtually eliminated. Commercialization of the
pulse combustion furnace can result in fuel savings of up to
30 percent over the existing stock of conventional furnaces.
New York gas companies should fully support commerciali-
zation of this furnace, as it represents a unique opportunity
to save energy. These demonstration projects should be
jointly sponsored by NYSERDA and NYGAS.

» New York State, through its Congressional Delegation and
through agency intervention, should promote the fol-
lowing federal actions to improve U.S. natural gas sup-
plies;

... Expeditious development of a reasonable and com-

prehensive North American gas policy that will facil-




supplies. Other strategies also are available to the federal
government:

» Expand the size of the national Strategic Petroleum Re-
serve and establish a Regional Petroleum Reserve for
residual type oil in the northeast;

+ Develop a policy that favors crude oil and petroleum
product imports from more secure North American coun-
tries; and _

o Expedite the siting and construction of west-to-east crude
oil transport routes to deliver Alaskan oil and other new
crude to inland and Gulf Coast refineries.

New York State energy policy cannot directly effect ade-
quacy of petroleum supplies. State planning, however, can
increase the flexibility of the State to respond to a wide
range of unfavorable contingencies and minimize the eco-
nomic burden on New Yorkers. Planning should include:

« An evaluation of extending the Colonial and Buckeye
Pipelines to the Albany region. Compared to other trans-
portation modes, pipeline shipments of petroleum. pro-
ducts generally are less costly and less likely to be disrupted
by accidents, weather conditions, and labor disputes;
and

« State programs to meet the needs of petroleum users
affected by supply dislocation, market withdrawals. of
major oil suppliers, and other emergencies.

The following sections describe national and State histor-
ical petroleum supply and price trends and explain the

institutional structure of the oil industry, the growth of the

OPEC cartel, the petroleum distribution system serving New
York markets, and the outlook for conventional and non-
conventional petroleum supplies in the forecast period. The
recommendations that follow are intended to increase avail-
ability of worldwide oil, diversify the sources of oil available

to the United States, diminish OPEC’s power to set oil price
and supply levels, and reduce the State’s economic vulner-
ability to sudden interruptions in petroleum supplies.

2. BACKGROUND
A. History

1) United States Supply Trends

Before 1940, the United States produced more oil than it
used: therefore, it exported crude oil and refined products.
By the 1940’s, however, the country had become a crude oil
importing nation, and by 1950 it imported more refined
products than it exported (see Figure V-E-2). Combined
imports of crude oil and petroleum products doubled by
1960 and again by 1970. This rapid increase in volumes of
imported oil occurred despite steadily expanding domestic
production through 1970.

Domestic crude oil production declined in the 1970's and
imports from foreign sources escalated even faster than in
the previous decades. Total imports nearly tripled in a
seven-year period (1970-1977). Only after deliveries of
Alaskan crude oil arrived at domestic refineries, starting in
late 1977, was the trend of increasing dependence on imports
temporarily reversed. Imports have increased from 36 per-
cent of total national supply in 1973 to 44 percent in 1978.
The major sources of foreign crude oil (as shown in Figure
V-E-3) are those Persian Gulf and North African nations
which produce low to medium sulfur content oil. Imported
products, principally residual fuel, come primarily from
Central American and Caribbean refiners.

During 1973-1979, the group of countries supplying the
bulk of this foreign oil became a less reliable source of
petroleum because of their OPEC membership, dependence
on OPEC crude oil, or their susceptibility to political and
social unrest.

FIGURE V-E-2
PETROLEUM SUPPLY AND DEMAND BALANCES
1950-1978
({MMBBL)
TOTAL* REFINED PETROLEUM TOTAL TOTAL
PRODUCTION - PRODUCTS CONSUMPTION EXPORTS IMPORTS
(%) Total
uU.s. NYS Total Energy u.s. NYS u.s. NYS
U.S. NYS U.S.** NYS
1940 1353.2 NA 1334.0 NA NA NA 19.0 NA - NA
(net)
1950 21571 NA 2357.0 NA 39.6 NA 113.15 NA 310.35 NA
1960 2905.4 NA 3586.0 276.4 45.2 55.2 73.0 NA 664.3 NA
1970 41245 1.2 5364.0 458.3 442 61.0 94.9 NA 1248.3 NA
1973 3996.7 1.0° 6317.0 483.8 46.7 65.3 84.3 NA 2248.9 301.9
1975 3653.6 0.9 5958.0 432.6 46.3 64.8 76.65 NA 22119 258.7
1977 3598.9 0.8 6727.0 462:2 48.6 65.6 87.6 NA 3215.6 3245 |
1978 3733.9 0.8 6838.0 475.0 48.4 66.3 120.45 NA 2989.3 328.1

* Total Production includes: crude oil, natural gas plant liquids, lease condensate (generally blended with crude oil for
refining, consists of pentanes and heavier hydrocarbons).

** |.S. total energy includes coal used for coking and “other petroleum” used in the industrial sector.

SOURCE:

U.S. Data — Annual Report to Congress 1978 —
— 1940 information, Petroleum Encyclopedia, American Petroleum Institute.
NYS Data — New York State Energy Consumption and Supply Statistics, 1960-77, State Energy Office.
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U.S. Department of Energy, Energy Information Administration.




FIGURE V-E-3
IMPORTS OF PETROLEUM PRODUCTS
AND CRUDE OIL
1977
(% of total imports)

Crude Refined Petroleum
Oil Products .
Country (U.S)) Country (U.S) (NYS)
Saudi Arabia 20.8  Virgin Islands 21.3 24 .4
Nigeria 17.1  Venezuela 20.1 24.7
Libya 10.6  Canada 10.9 2.3
Algeria 8.2 Netherlands 9.6 12.5
Iran 8.0 Bahamas 7.8 9.4
Indonesia 7.7  Trinidad 7.1 7.9

SOURCE: U.S. data—Energy Information Administration,
DOE, PAD District Supply/ Demand Annual Re-
port, 1977. .

State Data—Energy Office estimates.

The rapid growth in petroleum consumption between
1950 and 1978 occurred because of its economic, environ-
mental, and institutional advantages over other traditional
energy sources. These factors included:

¢ Cheap and apparently dependable oil supplies from for-
eign sources prior to 1974 gave oil a price advantage over
natural gas for residential and industrial use.

« Ease of handling and relatively favorable. burning quali-
ties allowed oil to displace coal in large volumes in the
utility, industrial, and residential sectors.

» The national ambient air quality standards established
pursuant to the Clean Air Act, as amended in 1970, further
discouraged coal use because of the cost of equipment
necessary to comply with the Act and its regulations.

e lLarge users converting from coal, because of environ-
mental restrictions, were dissuaded from opting for nat-
ural gas due to supply uncertainties.

¢ The growing use of the automobile demanded more gaso-
line. .

» Expanded air travel burned increasing amounts of jet fuel.

» Trucking captured a larger share of an expanding freight
transportation industry as rail freight declined, greatly
increasing the demand for both gasoline and diesel fuel.

2) New York State Supply Trends

Over the years, New York consumers have been dispropor-
tionately reliant on petroleum products in general and on
imported petroleum products particularly. in 1960, petro-
leum accounted for 55 percent of total State energy needs,
compared to 45 percent nationally (see Figure V-E-2). This
higher reliance in New York State was partly a result of the
State’s proximity to the original oil-producing regions of
Pennsylvania, Ohio, and lllinois, and a lack of indigenous
coal.

By 1978, petroleum’s share of energy sources in New York
expanded to 66 percent—compared to 48 percent nation-
wide. Petroleum products manufactured from foreign crude
oil, either at domestic or foreign refineries, accounted for 70
percent of the State’s oil supplies. This has increased from
62 percent since 1973. Nationally, 44 percent of the total oil
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requirement is met by foreign crude oil, an increase from 36
percent in 1973.
New York State’s foreign oil dependence is equally split

- between direct imports of refined products and indirect

imports of crude oil processed at domestic refineries and
later shipped into the State. Central and South American
nations supply 84 percent of the imported petroleum prod-
ucts. Venezuela, the Virgin Islands and Netherlands Antilles
are the largest individual exporters of these fuels. North
American and European nations supply 6.5 percent of the
refined oil —most of it from Canada and Italy. Nearly 90
percent of the imported crude oil refined domestically and
shipped to New York originates in OPEC nations. Mexico and
the United Kingdom (North Sea oil)7 combined, supply
approximately 5 percent. The remaining crude oil arrives in
small volumes from many sources.

New York State became dependent on foreign crude oil
before the rest of the nation, when oil resources from Eastern
U.S. production regions began to run out. The lack of an
in-place delivery system to bring crude oil from the Gulf
Coast and the increasing availability of foreign crude through
New York and Philadelphia harbors also hastened the State’s
shift to foreign oil.

New York’s increasing reliance also results from conver-
sions of electric utilities and large industrial coal-fired boilers
following enactment of the Clean Air Act (see Figure V-E-4).
Regulations implementing the Clean Air Act have been
enforced more strictly in New York State than other areas of
the country because of the urban nature of the State and its
environmental awareness. As a result, residual oil replaced
coal burned in utility and industrial boilers.

Unlike foreign refineries, domestic refineries were built to
produce as much gasoline and distillate-type fuels as possi-
ble, at the expense of heavier products. Consequently, to
satisfy the increased residual requirement on the East Coast
and the general rise in petroleum demand, oil companies
built foreign refineries, primarily at Caribbean locations—
where construction could proceed at a quicker pace in part
because of less strict énvironmental regulations. These cir-
cumstances have deepened the State’s dependence on for-
eign sources of refined oil products.

3) Organization of Petroleum Exporting Countries (OPEC)

In 1959 and 1960, worldwide crude oil supplies exceeded
demand. The eight largest international oil producers,? in
an effort to stimulate consumption, lowered their overseas
posted selling prices. Because royalty payments to foreign
governments were based on producer posted prices, this
action reduced the revenue flowing to the treasuries of the
producing nations. OPEC was formed in 1960 by Saudi
Arabia, Iran, Iraq, Kuwait, and Venezuela to prevent further
losses of revenue.

These member nations and those that joined over the next
13 vears have different forms of government, different
national interests and are at different stages of develop-
ment. But they do share one common bond: large oil reserves
and the need for oil revenues to sustain their economic
well-being. This single overriding interest has enabled the
cartel to successfully control prices despite many internal
disputes.

The OPEC members in the early years of the cartel gener-
ally encouraged private international companies to develop
their oil industry. However, as production capacities ex-
panded steadily, the producing nations were less able to

4British Petroleum (BR), Compagnie Francaise des Petroles (CFP),

Exxon, Gulf, Mobil, Royal Dutch Shell, Standard Oil of California.

(SoCal), and Texace.




FIGURE V-E-4

OIL-FIRED POWERPLANTS WHICH PREVIOUSLY BURNED COAL

Plant Company

Central Hudson
Consolidated Edison
Consolidated Edison

Danskammer
59th Street
74th Street

Arthur Kill Consolidated Edison
Astoria Consolidated Edison
East River Consolidated Edison
Ravenswood Consolidated Edison
Barrett Long Island Lighting
Far Rockaway Long Island Lighting
Glenwood Long Island Lighting
Port Jefferson Long Island Lighting
Albany Niagara Mohawk

Oswego Niagara Mohawk

Lovett Orange & Rockland

TOTAL

Estimated Coal

Consumption Estimated Oil Date of
(MM tons/year) Consumption Conversion**

0.917 10,126 1970
0.083 914 1967
0.157 1,737 1967
1.137 13,551 1972
2.156 23,808 _ 1972
0.485 5,353 1969
1.380 15,238 1971
0.454 5,013 1968
1.141 1,563 1958
0.355 3,915 1960
0.808 10,026 1964-66
0.852 9,405 1970
0.242 2,667 1971
0.542 5,981 1974
9,709 109,297

* Incremental demand for coal calculated by assuming 6.2 MM BTU/BBL of oil and 25 MM BTU/ton of coal.

** Ojl savings estimated are from an ICF memorandum to.Ken Woodcock, Federal Energy Administration, October 31, 1974.
However, savings were never allowed to exceed average oil consumption over the 1975-1977 period at these plants.

##* Dates of conversion obtained from Fossil Fuel Fired Power Plants in New York State Report, Department of Environmental

Conservation, 1978.
SOURCE:

control prices. Realizing this, host governments, particu-
larly in 1966 and 1974, began nationalizing private oil com-
pany operations. Now the OPEC cartel owns a large propor-
tion of the oil reserves and exercises complete control over
production rates at its own price levels.

By 1973, OPEC had added eight members and increased
its share of non-Communist world production to 68 percent
(see Figure V-E-5). But marker crude prices® until then (see
Figure V-E-15) had remained relatively stable —between $1.50

ICF, Inc., “Analysis of New York State Coal Supply, Demand and Price: 1979-1994. July, 1979.

and $2.60/BBL. In October, 1973, after the outbreak of the
Arab-israeli war, OPEC unilaterally raised the marker price
t0 $5.12/BBL. A further increase to $11.65/BBL followed in

5Saudi Arabian light crude oil is designated as the marker crude.
The price of this oil forms the basis for establishing prices for all
other grades of OPEC oil, and at present, for all oil sold in the
international market. Each nation adjusts the marker price for
several factors, including specific gravity and sulfur content of its
oil and prevailing tanker rates.

FIGURE V-E-5
CRUDE OIL PRODUCTION IN OPEC* NATIONS
1960-1978
(103B/D)
OPEC Production Percent of
Non-Communist

Year Arab Nations Non-Arab Nations Total World
1950 1,028.0 2,162.0 3,363.0 35.2
1960 3,879.0 3,914.0 7,793.0 439
1970 13,237.0 9,344.0 22,581.0 60.8
1973 17,985.0 12,980.0 30,965.0 67.6
1974 17,674.0 13,000.0 30,675.0 68.1
1975 15,965.0 11,170.0 27,1350 65.6
1976 18,490.0 12,165.0 30,655.0 68.3
1977 19,060.0 12,100.0 31,160.0 67.3
1978 - 18,590.0 11,350.0 29,940.0 64.8

* OPEC members: Arab—Kuwait, Saudi Arabia, United Arab Emirates, Algeria, Libya, Qatar, Iraq; Non-Arab— Ecuador,
Venezuela, Iran, Indonesia, Gabon, Nigeria, Neutral Zone.

SOURCE:

1950 to 1970 data— International Petroleum Encyclopedia.

1973 to 1978 data— Energy Information Administration, DOE, Monthly Energy Review, April, 1979.
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FIGURE V-E-6
UNITED STATES DIRECT PETROLEUM IMPORTS FROM OPEC?, 1960-1978

(103 B/D)
United Arab®
Saudi Arab Othe[) Total  Members
Year  Arabia Iran Venezuela Libya |Indonesia Emirates Algeria Nigeria OPEC OPEC  of OPEC

1960 *84 *34 *9711 0 77 0 1 0 208 1,315 111
1961 73 o1 862 0 62 0 0 0 211 1,269 134
1962 74 49 906 *18 *69 0 0 0 149 1,265 121
1963 108 63 900 19 63 0 1 0 130 1,284 146
1964 131 66 933 40 69 3 6 0 114 1,362 200
1965 158 80 995 41 63 14 9 14 102 1,476 251
1966 147 89 1,018 69 44 13 4 11 67 1,472 259
1967 92 771 938 42 66 *5 5 5 35 1,259 149
1968 74 61 886 114 73 16 6 9 64 1,303 210
1969 64 46 875 134 89 14 *2 49 61 1,334 215
1970 30 39 989 47 70 63 8 50 38 1,334 148
1971 128 112 1,020 58 112 79 15 *102 47 1,673 2N
1972 190 142 960 123 164 73 92 251 68 2,063 485
1973 486 223 1,135 164 213 71 136 459 106 2,993 915
1974 461 469 979 4 300 74 190 713 88 3,280 753
1975 715 280 703 232 390 117 383 762 121 3,601 1,383
1976 1,230 299 700 453 539 254 432 1,025 134 5,066 2,424
'l977d 1,380 535 690 723 541 335 559 1,143 287 6,193 3,182
1978 1,134 545 631 641 530 378 630 903 221 5,612 2,912

a. Organization of Petroleum Exporting Countries.
b. Includes Ecuador, Gabon, Irag, Kuwait, and Qatar.

c. Includes Saudi Arabia, Iraq, Qatar, Libya, United Arab Emirates, Algeria, and Kuwait.

d. Preliminary.

NOTE:

Includes individual country data prior to their entrance into OPEC. Asterisk indicates year identified countries joined

OPEC. Data include imports for the Strategic Petroleum Reserve which began in 1977.

SOURCE:

December. In the space of three months the world price of
oil had risen two and one-half times and demand for OPEC
crude had not declined. Indeed, despite the Arab Embargo
imposed against the United States and the Netherlands, this
country’s 1974 direct imports of OPEC petroleum surpassed
the 1972 level by nearly 60 percent (see Figure V-E-6).

The economic burden of these and subsequent OPEC
price increases has disproportionately impacted New York
State. An estimated 70 percent of all petroleum consumed
in the State originates in foreign lands, where the costs of
crude oil and refined products reflect OPEC prices. Nation-
ally, only 44 percent of all petroleum consumed is foreign
oil.6 In theory, for every dollar per barrel rise in OPEC oil
prices, the nation, on average, pays 1.0 ¢/gal more for its
petroleum. In New York the oil bill should increase 1.7
¢/gal —70 percent higher than the rest of the country.

In practice this price differential, when all petroleum
products are considered, is reduced to some extent by DOE
crude oil pricing regulations and market forces. Indeed,
OPEC’s impact on gasoline prices is probably equal at both
the State and national level. New York is most severely
affected by the price of heating fuels; the State’s direct
dependence on the import market for these products is
approximately double the national level. Prices of foreign
refined middle distillates, including home heating oil and
residual fuels, are tied to the world price of crude oil. These
range between $18 and $24/BBL (contract prices). Fuels
refined from domestic crudes are based on a raw material
composite cost of $9.83/BBL,” roughly half the OPEC price.

gVAl

Energy Information Administration, DOE, Annual Report to Congress, 1978, Vol. 2.

As middle distillate and residual fuels® are no longer regu-
lated the higher import cost is not necessarily distributed
equitably across the nation. It more commonly impacts
solely on the region where these supplies are sold.

Institutional Framework.

The oil industry is comprised of companies competing in
the international arena to obtain crude oil from which petro-
leum products are refined and sold. At times, the companies
form joint ventures to undertake the high-cost, high risk
exploration and development necessary to produce oil from
foreign oil fields or from the Outer Continental Shelf.

The domestic operations of these firms, unlike those of
electric and natural gas utilities, are organized to serve large
groups of states or portions of many states, rather than
designated regions within a specific state. Government inter-
vention to assure equitable distribution of available sup-
plies at fair prices, therefore,is potentially most effective at
the national level. Regulation at a State level is best applied
to a State’s unique interests.

6State percentage developed by State Energy Office; national level
obtained from Energy Information Administration, DOE, Monthly
Energy Review, April, 1979.

7Foreign crude prices based on July, 1979 OPEC levels and domestic
crude prices based on March, 1979 composite wellhead costs.
8Price differentials between domestic and imported residual fuel is
only partially offset by benefits to importers under the Entitlements
Plan (see page 33).
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FIGURE V-E-10 :
FLOW OF PETROLEUM PRODUCTS INTO NEW YORK STATE BY PERCENT, 1977

Canada
0.8%

O Buffalo

PAD Il

Albany o
0.8% ’

PAD I
[+)
45.3% Other
imports
5.0%

PAD I

11.4%
NOTE
PAD Petroleum administration for defense districts are geographic groupings of
states or portions of states as identified by DOE
Retineries located near Buffalo and Albany combined supply approximatety 7.2% America
of petroteum products consumed in the state. 29.5%
states (PAD 1), and Canada (Figure V-E-10). Imports, how- ting the Hudson and Mohawk Rivers, Lake Champlain, and
ever, account for the largest amount of products arriving in other lakes in the central region of the State. The system
New York. Fuels enter through New York Harbor, Long Island extends in a north/south direction from New York City to
ports, the St. Lawrence Seaway, and the Great Lakes by Plattsburgh and east/west from Albany to Buffalo. Short
tanker and barge. Light products—gasolines, distillate oil, branch canals lead off the main routes into Lake Ontario
jet fuel, and propane—also arrive through major continental and the Finger Lakes. The system does not operate during
pipeline systems. Five pipelines deliver fuels throughout the. the winter, since much of it freezes or is drained.
State. A sixth, the Colonial pipeline, ends at Staten Island. A second water system is used to barge products from
Figure V-E-11 traces the routes of the five principal pipe- large terminals to resellers in Westchester, Bronx, Kings,
lines. Queens, Nassau, and Suffolk counties. Itincludes a series of

Once product arrives at the State’s borders, it flows through inlets, the East River, the Great South Bay, Long Island
.an intrastate distribution system that is more extensive than Sound, and New York Harbor (see Figure V-E-13).
any other in the Nation. This system consists of a network of The State and federal highway network completes the
pipelines, waterways, highways, and railroads (see Figure delivery system, supplements other delivery modes, and ties
V-E-12). Terminals and storage facilities are located near into regions lacking alternative means of transportation. To
major metropolitan areas and other centers of concentrated move fuels over the roads, fuel distributors, major suppher.s,
oil consumption. large consumers, and truck leasing companies maintain

Water routes, shown in Figure V-E-13, include the Barge several vehicles. These are supplemented by independent
Canal System, which is a series of canals and locks connec- carriers.
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shale located in the West. By 1994, however, coal, converted
to liquid fuels, will likely account for synthetic oil products
in quantities equal to these other, resources.

2) Foreign Supplies

The forecast of foreign supplies incorporates the Presi-
dent’s july, 1979, announced policy to reduce imports to 4.5
MMBBL/D below the 8.8 MMBBL/D volume of 1977. Petro-
leum imports are projected to decline 46 percent from 8.0
MMBBL/D in 1978 to 4.3 MMBBL/D by 1989. Over the
following five years imports are held constant. Reaching
these desired levels will require a moderate decline through
1984 and an accelerated decrease through 1989, because
the rate of reduction must be related to the availability of
substitute petroleum and non-petroleum fuels and to less
use of residual oil, the nation’s major product import. Both
of these variables are expected to have their greatest impact
after 1985.

During this period of declining imports, Canada and

Mexico are projected to replace the OPEC cartel as the-

nation’s major sources of foreign oil. This shift arises for two
reasons. First, new Mexican reserve discoveries and a need
for high petroleum revenues will increase Mexican crude oil
production, in turn raising that country’s export potential.
Second, the Athabasca tar sand development in Canada, an
American and Canadian joint undertaking, will reach a pro-
duction level as high as T MMBBL/D. Some tar sand oil will
reach refineries in the United States. The expected decline in
OPEC imports from 70 percent in 1978 to between 12 and 16
percent in 1994 of total foreign supply represents a planned
effort to disengage the national economy from the cartel’s
oil supply. It also reflects a general trend toward reducing
petroleum use by shifting to alternative fuels and conserva-
tion. Increased production of crude oil in non-OPEC nations
and the emergence of synthetic liquid fuels on a large scale
also figure in this forecast. The change in imports in the
“other” category reflects increases in supplies from lesser

developed countries and China, and a decline in supplies
mainly residual oil, from Caribbean refiners after 1984.

B. New York State Petrtoleum Demand Outlook

Null case and proposed case projections of New York
State oil demand have been developed for the 1978-1994
period. Under either scenario, unfortunately,petroleum prod-
ucts remain the single largest source of energy in the State.
The null case forecasts oil use in 1994 holding steady at the.
1978 level of 1.3 MMBBL/D, but accounting for only 57.9
percent of total energy compared to 66.3 percent in 1978.
The proposed case would reduce oil consumption to 1.1
MMBBL/D or 48.5 percent of the total State energy need in
1994.

1) Null Case Forecast

The null case represents a forecast of energy demand by
end-use and a translation of the electric sector forecast into
primary energy (see figure V-E-18). This forecast is based
upon current laws, regulations and construction in pro-
gress,and does not include the actions recommended in the
SEMP. Recent price increases in petroleum products are
reflected in this forecast.

In the residential sector, demand for petroleum products
will decrease steadily during the next 16 years. Actual con-
sumption is projected to decline by 23.7 percent between
1978 and 1994. Real increase in home heating oi! prices will
accelerate conservation and encourage builders to install
natural gas or electric (where gas is not available) heating
systems in new dwelling units. The longer term impact of
this surge in retail prices will be a major trend toward
converting existing oil heated homes and apartments to
natural gas and, to a lesser degree, electricity.

industrial use of petroleum is expected to decline 5.7
percent between 1978 and 1994. Moderate economic growth
through 1981, a limited number of conversions from oil to

FIGURE V-E-18

PROJECTED NEW YORK STATE PETROLEUM DEMAND
1978-1994

(Null Case)

Volume (in TBTU's)

Percent of Total Sector Energy

Historic Forecast Historic Forecast
1978 1984 1989 1994 1978 1984 1989 1994
End-Use Sectors 2111.7 1984.1 1962.1 2085.5 67.6* 63.4*% 61.7* 61.2*
Residential 498.4 461.1 424.6 380.2 51.5 46.3 42.0 37.3
Commercial 395.2 388.7 397.6 432.3 58.7 56.0 55.5 55.1
Industrial 120.1 97.4 97.2 113.2 31.6 24.9 24.6 26.3
Transportation 1098.0 1036.9 1042.7 1159.8 99.3 99.0 98.8 98.9
Electric Utility 559.0 562.4 636.6 6160.4 442 ‘ 39.4 41.0 35.0
TOTAL 2670.7 2546.5 2598.7 2701.9 66.2%* 61.3** 60.6%* 57.9%*.

NOTE: 1. Refer to Appendix C for detailed discussion of the historic and forecast end use data.

2. In projecting the null case electric utility demand, the existing generation mix was assumed as modified to includ.e':
additional SEO small hydro and renewable resource generation (see Section V-C, Renewable Resources), units
already under construction or approved for construction, and additional required capacity divided on an equal

basis between coal and nuclear fueled facilities.

* Represents petroleum’s share of energy required by end users, defined as consumption of primary energy resources plus

electricity less fuel burned to generate electric power.

** Represents petroleum’s share of total primary energy required in New York State.




coal, and price induced natural gas substitution will depress
oil demand through 1989. Consumption will rebound slowly
by 1994, as the difference between protected industrial
natural gas and oil prices narrows.

Qil use in the electric utility sector will increase 10.0
percent during the 1978-1994 period. Consumption will
expand steadily through 1989 because of the general growth
in demand for electricity. In 1980, Oswego 6, a 850 MU
capacity oil-fired generation plant, will come on line to
supplement the existing capacity in meeting this increasing
demand. After 1989, new coal and nuclear plants will reduce
the need for oil. In 1994, utility oil use will decline 3.2
percent below the 1989 level.

Oil consumption in the commercial sector is projected to
increase 9.4 percent between 1978 and 1994. Demand
through 1984, however, will decline as high petroleum prices
promote conservation and switching to natural gas and
discourage installation of oil-fired furnaces in new construc-
tion. Petroleum consumption will increase through 1994,
primarily because of the sector’s economic growth. Com-
mercial energy use over this 10-year period is projected to
increase 11.2 percent.

Petroleum products will continue to dominate energy in
the transportation sector. Between 1978 and 1994 petroleum

consumption to transport people and freight will rise 5.6

percent, reflecting increased use of diesel oil, jet fuel and
bunker fuel.1? During 1978 through 1984, however, demand
will fall 5.6 percent. New, higher efficiency vehicles coming
into the statewide fleet will offset consumption due to
expanded travel demands. After 1984, new vehicle perform-
ance will stay constant and further increases in travel will
raise petroleum usage by 11.9 percent over the next decade.

2) Proposed Case

The proposed case forecast takes into account all rec-
ommendations (detailed in appropriate sections of the SEMP)
relating to additional conservation—over the null case—
renewable resource use, increased coal consumption—
again, over the null case and the planned electric generation
fuel mix. These recommendations have the combined poten-
tial to reduce the State’s reliance on 0il in 1994 to 47 percent
of total energy need —approximately 19 percentage points
below the 1978 volume and 11 percentage points below the
null case forecast. ‘ v

The greatest reduction in petroleum use will be in the
electric utility sector. Overall electric utility oil requirements
are expected to decline 85.5 percent between 1978 and
1994. Demand should decrease moderately through 1983
and then, decline more rapidly through 1989. Over the
" following years, oil consumption will remain relatively con-
stant. Compared to the base case, the proposed case repre-
sents an 86.8 percent reduction in utility oil use by 1994.

New plants coming on line after 1984 will not burn petro-
leum fuels. Construction of new coal-fired plants and con-
version from oil to coal will displace petroleum (primarily
residual fuel) that otherwise would have been consumed for
electric generation. The impact of conversion to coal and
the lack of any new oil-fired plants will be especially apparent
during the 1984 through 1994 period. Also, renewable energy
sources, additional small hydropower, resource recovery
and cogeneration, will combine to-displace oil use during
the 1980-1994 period. ,

The proposed case impacts oil demand to a lesser degree
in the residential, commercial, industrial, and transporta-
tion sectors. Conservation will decrease petroleum use in all
four sectors. Renewable resources, such as solar and wood,

19A residual type fuel burned in large ships.
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will displace oil needed for space and water heating in the
residential and commercial sectors. These fuels combined
with coal will reduce industry’s oil requirement for space
and process heat.

C. Significance of New York State Demand Forecasts

The availability of petroleum products for New York ulti-
mately depends on the overall national supply level. Fore-
casts of U.S. oil supply indicate that, by 1994, supplies will
not be adequate to satisfy the State’s base case demand
level. Therefore, it is critical that federal and State policies
and programs be implemented to shift the State’s oil require-
ment more in line with the proposed case.

At present, oil supplies in the U.S. and the national demand
for these fuels are, at best, in a tenuous balance. For the
1978 to 1994 period, the nationwide supply of oil is pro-
jected in the low case, to decline at a 0.2 percent annual rate
and, in the high case, to increase at a 0.1 percent annual rate
(see Figure V-E-19). Under the null case, consumption of oil
in 1994 remains at the 1978 level. Under the State’s pro-
posed case, however, demand for oil declines at a 1.7 per-
cent annual rate. Only in this later case does the State’s

projected demand decrease more rapidly than supply in,

both the high and low national scenarios. Therefore, the
recommendations contained in the SEMP to increase oil
supply and decrease demand must be implemented to insure
sufficient petroleum product availability to satisfy the State’s
needs through 1994.

4. ISSUES

The two critical issues confronting the United States are
the amounts of oil imported and the dependence on OPEC
nations as a source for that oil. High imports hurt the U.S.
economy, because as oil imports increase, the balance of
payments situation devalues the dollar, thus lessening the
amount of oil and other foreign goods that can be pur-
chased for that dollar. Therefore, greater amounts of capital
leave the U.S. economic system, pushing up the price that
must be charged for exports. The present U.S. economy is
tied to oil, vet, federal policy has never dealt head-on with
the OPEC cartel. It simply has accepted the OPEC price and
then passed the resulting costs through the system. The high
price that must be paid for OPEC oil is damaging the economy
in still another way. The rapidly rising price of crude oil
escalates all consumer prices and stimulates inflation.

With phased decontrol, the price of domestic oil will now
rise to the price of world oil. These high oil prices will make
alternative fuels more competitive. In 1972, the price paid
for a barrel of synthetic crude was double that of imported
0il.20 Today the high world oil price is equal to the prices
projected for certain substitute oils.2! Synthetic fuels, such
as those developed and processed from heavy oils, tar sands,
oil shale, and coal have become, or will soon become,
viable alternatives to OPEC imports.

The U.S. must also look to nearby North American nations
as a way to diversify its import sources using nations whose
interests are more closely aligned to ours. Canada and Mexico
have oil and product surpluses beyond their internal pro-
jected demand.

At the same time, the U.S. also must expand domestic oil
sources. Government regulation has overburdened the in-
dustry with inefficiencies. These regulations have caused
207As Qil price Rises So Does Cost of Synthetic Crude”, Spencer
Rich, Washington Post, June 11, 1979, p. A-1.
2“Energy Economics: Financing Heavy Crude Oil Through Indexed
Mortgage Bonds"”, Arnold Safer, First International Conference on
the Future of Heavy Crude and Tar Sands, Report #88, p. 7.




institutional changes and discouraged U.S. investment. Laws
and regulations designed to protect the nation have often
had the opposite effect. These must be changed to permit
and encourage further development. Also, the institutional
changes, such as market withdrawals, will impact New York
State. It is in the State’s best interest to cushion the harsh
effects of such changes.

Government policies, at both the federal and state levels,
must recognize these problems and work in concert to solve
them. Policies must also be shaped to ease the burden on
the consumer. This can be done by a series of steps, which
are outlined in the following section.

Timely adoption and implementation of these federal
proposals are vital to commencing synthetic crude devel-
opment, and to increasing domestic production both onshore
and on the outer continental shelf. It is estimated that the
technologies advanced by the recommendations will add
approximately 6.2 to 7.4 MMBBL/D to the U.S. oil supply. In
turn, these supplemental quantities alone will lower foreign
imports by 36-48 percent from 1978 levels. They also will
reduce the need for OPEC oil by 88-92 percent. Subsequently,
New York State, which currently is most heavily reliant on
foreign oil, would lower its dependence by an estimated 55
percent.

5. RECOMMENDED ACTIONS
A. Federal Oil Policy Agenda

New York State has little ability to directly influence oil
availability. What leverage the State does have is best applied
through active participation in national legislative and regu-
latory processes. Accordingly, the State must advocate at
the federal level in support of policies designed to disasso-
ciate the nation’s energy requirements and resulting eco-
nomic well-being from insecure and excessively high-priced
OPEC crude oil supplies. Specifically, New York State through
its Congressional delegation, $hould ensure that the federal
government:

¢ Challenges the power of OPEC to dictate worldwide oil
supply and price.

The OPEC cartel has been able to replace conventional
marketplace economics as the prime factor in establishing
worldwide oil availability and price for two reasons. First,
OPEC members account for approximately 60 percent of
non-Communist world production and 60-80 percent of
known recoverable crude oil reserves. Secondly, consuming

nations have not developed approaches to challenging the
power of the cartel. While the possibility of returning crude
oil price and supply decisions entirely to the marketplace in
the near term is small, a reasonable course of action to
moderate the cartel’s power over the longer run could include
the following:

. Establish an extensive international and direct bilat-
eral financing plan to accelerate exploration, devel-
opment, and production of oil reserves in non-OPEC
countries.

Non-OPEC developing nations currently produce only 6
percent of world oil but contain an estimated 40 percent of
total prospective oil bearing geological formations. As a
group, these nations are already burdened by high levels of
debt and a continuing need to borrow heavily to pay for
imports required to sustain present growth rates.

The oil reserves in the developing countries present a way
for these nations to expand economically and a source of
increased worldwide oil supplies, thus weakening OPEC.
The United States can assist such nations in accessing cur-
rent international sources of funding through the World
Bank, {nternational Development Association (IDA), Export-
Import Bank, and United Nations development programs,
to encourage oil exploration and production. Additionally, a
direct bilateral assistance program of grants, loan guaran-
tees, and technological exchange will further stimulate the
search for oil, expanding global supplies.

. Amend present foreign income tax credit regulations
to exclude OPEC production from benefit eligibility,
but to allow favorable tax treatment to non-OPEC
countries under a new and definitive royalty payment
schedule.

The foreign tax credit was added to the U.S. Tax Code to
avoid the inequities and disincentives to foreign investments
by U.S. taxpayers that resulted from a domestic company
having to pay taxes to two national govefnments. Income
from oil extraction in OPEC nations should be ineligible for
foreign tax credit treatment. OPEC nations have abused the
procedure, as their taxing practices are not needed to assure
oil production and exploration investment in OPEC coun-
tries, which by their political nature represent an insecure
source of supply. Maintaining foreign tax credit eligibility on
income earned from oil extraction and allowing exploration
expenses as an offset against production revenues in all
non-OPEC countries, would create two strong incentives for
expanding and diversifying (among nations) worldwide crude

FIGURE V-E-19

COMPARISON OF PROJECTED GROWTH RATES FOR
UNITED STATES PETROLEUM SUPPLY AND
NEW YORK STATE PETROLEUM DEMAND

1978-1994

(PERCENT)
Case 1978-1984 1978-1989 1978-1994
U.S. Supply:
Low —-1.0 —1.2 —0.2
High —0.4 —1.0 +0.1
N.Y. Demand:
Null —0.8 —0.2 +0.1
Proposed — — —1.7
Source: U.S.Supply...... Figure V-E-17

N.Y. Demand . . . . Figure V-E-18
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oil supplies. Revising the foreign tax credit segment of the
Tax Code and formulating the definition of foreign royalty in
a matter similar to the way domestic royalties are calcu-
lated, would offer a start in preventing future abuses of this
procedure.

... Expand the Strategic Petroleum Reserve (SPR) from
1.0 billion barrels to 1.4 billion barrels. Expedite the
purchasing schedule so that required storage levels
are met.

Section 154 of the Energy Policy and Conservation Act of
1975, and subsequent amendments2? directed DOE to estab-
lish a Strategic Petroleum Reserve Program to store one
billion barrels of crude oil. However, Congress never author-
ized expanding the Reserve beyond 750 MMBBL by 1983.
The intent of this legislation was to reduce the impact
of interruptions in petroleum supplies or to carry out the
U.S. obligations under the International Energy Agency?3

Authorizing and requiring DOE to meet the expanded 1.4
billion barrel schedule could cushion the U.S. and, hence,
New York State, for approximately one year in the event of
total loss of OPEC imports.2¢ A 12-month supply is nec-
essary because many states rely heavily on residual oil as a
boiler fuel in large multifamily and commercial buildings
and to generate electricity. In several of these states the
water systems relied upon for distribution of residual oil are
usable for approximately eight months. In effect, during this
limited time period, a full year's supply must be shipped
through the delivery system to either end users or storage
facilities. Further, the expanded reserve would be large
enough to cause substantial economic losses to some coun-
tries that might impose an embargo and would better enable
the U.S. to deal with the consequences of severe supply
interruptions.

itisalsointhe U.S. interest to limit international access to
these supplies in an emergency to countries having a similar
in-place storage program.

As of March 31, 1979, only 82.5 MMBBL of crude had
been purchased by DOE. The agency has rejected several
bids for crude since January, 1979, because of the high cost
of imported oil. Clearly, DOE has failed to meet even its own
purchasing schedule. Problems of access to the crude stored
in underground sites have also surfaced. This renders most
of the 82.5 MMBBL supply unobtainable.

« Pursue an import policy that provides favorable treat-
ment for neighboring North American nations.

Petroleum availability in Canada and crude oil reserves in
‘Mexico exceed the needs of these countries. The United
States, given its location and import requirements, emerges
as the logical purchaser of excess supplies. The following
actions are recommended to achieve this goal:

... Negotiation of an agreement with the Canadian gov-
ernment to make Canadian heating oil and crude
exports available at prices competitive with domestic
supplies.

Canadian policy to achieve energy independence and
new discoveries of natural gas have combined to create a
30,000 BBL/D surplus in heating oils, equally split between

2Strategic Petroleum Reserve Plan, Amendments No. 1, “Accelera-
tion of the Developments Schedule,” Energy Action, No. 12, U.S.
Department of Energy.

2Strategic Petroleum Reserve Plan, Strategic Petroleum Reserve
Office, U.S. Federal Energy Administration, December 15, 1976,
p. Vi.

2Based on State Energy Master Plan 1984 forecasted OPEC import
levels.

135

distillate and residual fuels. The Canadian government also
wants its refineries to retrofit to permit greater production
of lighter end products— a process that will require an
estimated five years. The Athabasca tar sands currently
yield 50,000 BBL/D and under continued American and
Canadian oil company development, are projected to attain
a 1 MMBBL/D production level by the end of this century.

United States importers are discouraged from seeking
product and crude oil supplies because of the present
$5-$6/BBL Canadian fee on exports of petroleum. Addition-
ally” the Canadian National Energy Board has implemented
a plan to phase out crude oil exports after 1981. To promote
trade that will benefit both nations, the federal government
should permanently eliminate all import fees on oil prod-
ucts from Canada? and should strive through treaty or
negotiation to eliminate or to reduce Canada’s export sti-
pend.

. Achieve a bilateral agreement with Mexico granting
technical assistance in exchange for assurances that a
large proportion of its crude oil output will go to the
United States.

The national oil company of Mexico estimates proven
crude oil reserves at 40.194 billion barrels.26 The Mexican
Government’s self-imposed decision to limit annual pro-
duction to no more than one-thirtieth of proved reserves is
the primary constraint on extracting this oil. Therefore,
present output is approximately 1.5 MMBBL/D with 500,000
BBL/D available for exports.?

Clearly, a bilateral agreement to exchange excess Mex-
ican oil for American dollars and technology could benefit
both nations.

 Ensure that a regional petrolem product reserve for the
northeast is sited within New York State.

Section 157 of the Energy Policy and Conservation Act of
1975 requires the Strategic Petroleum Reserve Plan to site a
Regional Petroleum Reserve in, or readily accessible to,
each DOE region in which product imports equalled or
exceeded 20 percent of the refined product demand during
the preceding 24 months. For residual fuels, the northeast
region exceeds this percentage by three-fold. DOE has
assessed this region’s reserve need at 20 MMBBL.28 New York
sites have been located studied and analyzed by a task
force2? and found to be suitable for reserve storage.

At present, if a severe petroleum product shortfall were to
occur, New York would have to rely on Gulf Coast crude oil
reserves to displace petroleum lost during the supply inter-
ruption. DOE analyses, to date, fail to demonstrate that
Strategic Petroleum Reserve (SPR) crude oil could be moved
from Gulf Coast storage sites to refineries and on to the
Northeast in time to mitigate a supply disruption.

Itis clearly in the best interest of New York to have nearby
storage. Cargo terminals in the New York City area average

SPresent Federal regulations require a 63¢/BBL fee for all im-
ported refined petroleum. This fee is currently suspended until
June 30, 1980. Current federal rules and regulations prohibit any
subsequent waivers. Thus, by July 1, 1980, federal authority to
suspend fees will lapse.

26|J S, Senate Committee on Energy and Natural Resources, Mex-
ico: The Promise and Problems of Petroleum, March, 1979, pp.
17-18.

Z1bid., p. 26.

BFxpansion of the Strategic Petroleum Reserve, Amendment No. 2,
Energy Action No. 1,U.S. Department of Energy, Strategic Petro-
leum Reserve Office, March, 1978, p. 2.

9Comprised of the U.S. Department of Energy, the State Energy
Office and the Departments of Environmental Conservation and
Transportation.



4-5 days supply at any one time. The two proposed storage
sites in New York State, Seneca Lake and Riverhead, would
permit initial deliveries to users within 24 hours. Alterna-
tively, DOE has determined that product stored in other East
Coast locations (Virginia and Maine) could be available in
4-8 days; product stored on the Canadian East Coast would
require 10-14 days to reach users; and Gulf Coast stored
product could take 12-16 days, depending on weather.

* Expand domestic crude oil production and the distribu-
tion system.

The United States still possesses vast untapped resources
that can supply a major portion of the petroleum products
needed to preserve the Nation's economic health. The fol-
lowing measures will expand the domestic crude oil produc-
tion and distribution system:

. Ensure that more federal land becomes available for
oil exploration and development through appropriate
regulatory actions. Ensure that regulatory agencies
expedite the leasing and permit process associated
with federal lands currently available for oil explora-
tion and development activities.

An estimated 32-60 percent of all undiscovered domestic
crude oil is located on the Outer Continental Shelf30 but
only 4-6 percent of this region has been leased for cil and gas
exploration.3? Despite time lags between leasing and pro-
duction, these reserves can be delivered to end users well in
advance of synthetic supplies dependent on new technolo-
gies (i.e., coal liquefaction, tar sands, and shale).

The Federal Elk Hills Reserves, located on the West Coast,
are of premium quality. Accelerating their production would
help offset California supply problems. California refiners
now must blend the crude oils produced on the West Coast
and much of the Alaskan supplies with low sulfur imports,
primarily from Indonesia, to produce the desired product
slate. Elk Hills oil is compatible with existing West Coast
refinery capacity and could largely eliminate the need for
importing vast quantities of foreign oil. One DOE report32
concludes that time delays between the Department of
Interior’s request for resource reports on potential {ocations
and the issuing of a lease, averages 35 to 44 months. |f the
site is in a new and sensitive3? area, the delay may be
extended by up to 30 months. Thus, if the program is not
changed, there could be a potential six-year delay that
would increase both the cost of oil when it is produced and
present U.S. reliance on imports. In response to DOE pro-
duction goals and the OCS Lands Act Amendments of 1978,
the Department of Interior has recently issued a draft accel-
erated leasing program. This five-year plan, if approved, will
offer new acreage and expedite exploration and develop-
ment. Given the current and likely future oil supply situa-
tion, such a program must be adopted.

. Designating and expediting the siting of two distinct
west-to-east pipelines to transport Alaskan oil from
the West Coast to midcontinent and Gulf Coast refin-
eries.

30U.S. DOE, Leasing Policy Development Office, Federal Leasing
and Outer Continental Shelf Energy Production Goals, February,
1979, p. 2.

31American Petroleum Institute, Energy Update: Unfinished Busi-
ness, November 27, 1978, p. 5, cites 4 percent and NEP indicates 6
percent.

321.S. DOE, Leasing Policy Development Office, Federal Leasing
and Outer Continental Shelf Energy Production Goals, February,
1979, p. 2.

BA sensitive area is one having a high probability of recoverable
petroleum resources.
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Alaskan oil, since its discovery, was considered a source

-of crude oil for refineries located throughout the United

States, not just those on the West Coast.

At present, the TAPS line transports oil to the West Coast
at 90¢/BBL. Current Alaskan production is 1.2 MMBBL/D,
but only 700,000-800,000 BBL/D can be used by West Coast
refineries including those in California. Tankers carry most
of the rest, 300,000-400,000 BBL/D, through the Panama
Canal to the Gulf Coast and East Coast at a cost of another
$3.10/BBL.34 As the transportation charges become a greater
part of the selling price of the oil, the value of the oil the
producers receive at the wellhead declines. This inhibits the
producers from selling more to Gulf Coast refiners and from
increasing overall production. Additionally, the combina-
tion of an existing surplus on the West Coast and no efficient
west-to-east delivery route depresses crude prices, discour-
ages production of California’s crude supplies, and contrib-
utes to the declining interest in Alaskan exploration.

A northern pipeline route, connecting to the Lakehead
Interprovincial pipeline, will better distribute the oil to
refineries capable of processing it efficiently, including those
in New York State. It will also bring the oil into other markets
at a lower price.

A southern pipline route, would deliver Alaskan crude to
Gulf Coast refineries at a [ower cost and provide lower cost
products to New York and other northeast states. These
potential transportation cost savings will become particu-
larly critical to refined product prices when present phased
decontrol of domestic crude oil is complete and constraints
to Alaskan wellhead prices are totally removed.

... Enacting a Federal program of grants, loan guaran-
tees, preferential tax treatment and technical assis-
tance to develop synthetic crude oil from non-tradi-
tional sources.

President Carter has already recognized the need for such
a program. As one option, he announced plans to establish
an Energy Security Corporation to accelerate development
of alternative fuels, particularly synthetic oil. The major
source of funds for this federal effort is the proposed industry
windfall profits tax. These revenues will be supplemented
with a small amount of public funds. Consequently, if Con-
gress fails to adopt the windfall profits tax proposal, estab-
lishment of an Energy Security Corporation is seriously
threatened.

To develop synthetic liquid fuels requires large amounts
of capital. For example, one proposal, the Colony oil shale
project, has already cost $70 million and was recently post-
poned.35 To move this project into the second phase —field
construction—more than $1 billion will be required. The
plant, when on stream, would produce 48,000 BBL/D. To
assure development of synthetic fuels in the Northeast,
ENCONO financing, as discussed in SEMP Section V-I, should
be adopted.

Since the Arab Embargo, synthetic crude oil costs have
risen similar to OPEC oil import prices.36 in 1972, the National
Petroleum Council estimated the cost of shale oil at $7.75 to
$8.25/BBL. In mid-1979, DOE priced oil from shale at $22 to
$25/BBL, and oil from coal in the upper $20's/BBL. At that
time, industry placed synthetic crude oil prices in the $20 to
$25/BBL range. Even at these high prices, synthetic crude
oils appear marginally competitive with spot market pur-
chases from certain OPEC countries. As domestic prices rise
#National Energy Plan 11, Section [V, pp. 11-12.
35Hearings before the U.S. Senate Committee on Energy and Nat-
ural Resources, February 16, 1978, “Oil Shale Technologies,” p. 463.
36Price data represent a summary of a June 11, 1979, Washington
Post, “As Oil Price Rises, So Does Cost of Synthetic Crude” article.




and as OPEC raises its prices again, synthetic oils could
become more competitive with available traditional oil sup-
plies. Consequently, it is essential that government financial
assistance be extended to the industry in a timely manner to
assist in meeting synthetic oil front end cost and expedite
development of environmentally acceptable technologies.

B. State Qil Policy Agenda

Specifically, the following State actions are necessary:

» A task force consisting of the Energy Office, the Public

. Service Commission, the Departments of Environmental
Conservation and Transportation, and a pipeline construc-
tion company representative, should be established to
evaluate the economic and environmental impacts of
extending the Buckeye and Colonial Pipelines to the
Albany region.

The average cost per 100 barrel miles for transporting
crude and products by pipeline in 1977 ranged from 2¢ to
12¢. This compares with 12¢ to 60¢ for rail shipments,
50¢ to 75¢ by truck, and 5¢ to 17¢ by barge.¥ Pipelines
traditionally have environmental impacts less severe than
alternatives. Further, the attractiveness of pipelines is also

enhanced by their safety record. According to the National’

Transportation Safety Board, of the 52,154 deaths during
1977 that were related to all modes of transportation (high-
way, rail, marine, aviation, and pipelines) only 43 were
attributed to pipeline accidents.

Shipment of petroleum through pipelines also is preferred
over other transportation means because pipelines are less

37 Association of Oil Pipelines, Pipeline Orientation Speech—1978
AOPL Educator’s Tour, July 24, 1978, Houston, Texas.
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susceptible to supply disruptions such as severe weather
conditions, labor disputes, and other transportation delays.
Further, supply is generally more secure because pipeline
companies often obtain throughput guarantees from ship-
pers before constructing a line.

A feasibility study for extending both major petroleum
product pipelines will be conducted. it should describe any
present-day obstacles to expanding the existing pipeline
network in New York State and make examination of appro-
priate routes, throughput potential and line size, construc-
tion costs, financing arrangements (both private and public),
potential for using the line, markets within and outside the
State (particularly the New England Region), and the impact
on employment and revenues to the State. An assessment of
the environmental impacts of constructing and operating
additiona! lengths of pipeline must also be undertaken.
Finally, if the extensions are deemed feasible and desirable,
options should be identified to expedite the licensing and
permit granting processes and the construction phase of
such a project.

« Issue State Energy Office regulations to require petro-
leum product suppliers to notify the State Energy Com-
missioner prior to major market withdrawals.

Petroleum marketing changes in the State cause supply
problems for distributors and retailers. Within the past two
years, major suppliers, without prior notification to any
State agency, have announced planned withdrawals from
Northeast marketing areas, causing extensive confusion in
the marketplace. More supplier withdrawals could disrupt
supplies in the State, causing severe economic impacts in,
the affected localities. Prior notification would provide gov-
ernment an opportunity to assess the impact, develop alter-
native supply plans, and ease potential hardships.



SECTION V-F

Electricity

1. INTRODUCTION

Electric energy is unique in the overall energy supply/
demand balance since it is not an energy source, but an
energy form. The electric utility systems are both major
consumers of primary energy resources and major suppliers
of energy to end-users. In New York approximately 30 per-
cent of the total primary energy consumed is used to gen-
erate electricity, which, in turn, supplies approximately 10
percent of final end-use consumption.

Electric demand is the rate at which electricity is con-
sumed, and is measured in watts. [t is generally expressed in
either kilowatts (KW) or, in large systems, in megawatts
(MW). Electric energy is the result of some electric demand
existing over time and is usually expressed in kilowatt hours
(KWH).

Large electric systems consist of a variety of electric
generating facilities, transformers, transmission lines, local
distribution facilities, and operational control and mainte-
nance equipmerit.

The electric demand that must be met by any system
varies considerably depending on the time of day, whether
weekday or weekend day, and the season of the year.

To assure that varying demands are reliably met, provi-
sions must be made for planned maintenance of equipment,
for.unplanned outages of equipment, and for the possibility
of higher-than-projected demand because of temperature

extremes. To assure reliability, systems are designed with a
certain amount of installed generation capacity in excess of
the projected peak demand. This excess capacity is called
reserve margin. Reserve margins of 18-22 percent are gener-
ally considered adequate to provide generation reliability.
Transmission reliability is generally provided by intercon-
nections with neighboring systems and by installing parallel
circuits to connect major load centers with generating plants.

2. OVERVIEW OF THE ELECTRIC SYSTEM IN NEW YORK

The electric system in New York State is composed of
seven major investor-owned utilities, the Power Authority
of the State of New York (PASNY), and 50 small municipal
and cooperative systems. The seven private utility com-
panies joined to establish the New York Power Pool (NYPP)
in 1966. The Power Authority became a participating member
of the Pool in 1967.

The New York Power Pool coordinates the flow of elec-
trical energy into, out of, and throughout the State. This
distribution system is to a large extent an integrated and
automated system, directed by the local control centers of
the individual utilities, with overall system control main-
tained by the Power Pool's Operational Center in Guilderland,
New York. The system is monitored continuously to assure
that it has adequate operating reserves of generation and
transmission capacity. Central coordination of system oper-

FIGURE V-F-1
MEMBER SYSTEMS OF THE NEW YORK POWER POOL

Individual System

Service Area Population Peak Demand — MW

Square % of Total % of State Summer Winter
Utility Miles State Area Total 1978 1977-78
Central Hudson Gas
& Electric Corp. 2,600 5.4% 520,000 2.8% 614 618
Consolidated Edison
Company of New York, Inc. 600 1.2% 8,300,000 44.0% 6,714 4,851
Long Island Lighting Co. 1,230 2.5% 2,900,000 15.3% 2,997 2,456
NYS Electric & Gas Corp. 17,000 35.1% 1,700,000 9.2% 1,729 2,034
Niagara Mohawk Power Corp. 24,000 49.6% 3,700,000 20.0% 5,002 5,284
Orange & Rockland 1,350 2.1% 438,200 2.4% 662 517
Utilities, Inc. (1,009

in NYS)
Power Authority of
the State of NY 2,348 2,474
Rochester Gas &
Electric Corporation 1,960 4.1% 868,000 4.6% 983 925

TOTAL: STATE COINCIDENT
PEAK DEMAND —MW*

20,418 18,921

* The sum of the individual system peak demands does not equal the statewide coincident peak demand due to diversity of
peak demand occurrence among companies. The State system also includes the Village of Freeport and the City of Jamestown.

SOURCE: Report of Member Electric Systems of the New York Power Pool, 1979.

138




ations also ensures a generation mix that optimizes relia-
bility , efficiency, and economy. In emergency or shortage
situations, the control centers have procedures for load
adjustment and energy conservation.

The Power Pool maintains the organizational structure by
which the New York utilities participate in the Northeast
Power Coordinating Council—which also includes Ontario,
New Brunswick, and New England. Member companies of
the Power Pool also cooperate in Research and Develop-
ment (R&D) under the umbrella of the Empire State Electric
Energy Research Corporation (ESEERCO). The Corporation
supports research and development programs in genera-
tion, transmission, distribution,and consumption of electric
power. It also helps plan and coordinate State utility R&D
programs, and acts as a liaison between the New York State
electric utilities and other electric utility systems, public
R&D organizations, and regulatory agencies.

Figure V-F-1 presents basic demographic and peak demand
information for each member system of the New York Power
Pool. A map located inside the front cover of the 1979
Report of Member Electric Systems of the New York Power
Pool (the Power Pool Plan) illustrates the geographic limits
of the member companies of the Pool. It also pinpoints the
locations of major existing and Pool proposed additions to
the generation and transmission systems.

The fuel mix used to generate electricity in the State
differs considerably from that of the nation. As shown in
Figure V-F-2, 1978 resource requirements for electric gener-
ation are proportionately higher than the national average
for oil (primarily residual) and hydro-electric,while consid-
erably lower for coal and natural gas.

FIGURE V-F-2
ELECTRIC SECTOR RESOURCE REQUIREMENTS, 1978

(PERCENT OF TOTAL)
NYPP U.S.1
Qil 43.8% 16.5%
Coal 15.8% 44.3%
Nuclear 18.3% 12.5%
Hydroelectric 22.0% 12.7%
Natural Gas 0.1% 13.8%

1EIA Report on Preliminary Power Production, Fuel Con-
sumption, and Installed Capacity Data for 1978, DOE.

Figure V-F-3 illustrates the changes in energy consump-
tion by the electric utilities in New York from 1960-1977.
Particularly significant in this illustration is the rapid decline
of coal consumption in the late 60’s and early 70’s and the
accompanying sharp increase in petroleum consumption.

A. Electricity Use

Nearly 70 percent of the end-use demand for electricity in
the State originates in the residential'and commercial sec-
tors. The State’s commercial/service sector demand for elec-
tricity has been increasing. Industrial demand for electricity
in New York has remained fairly steady in recent years, and
has even declined in some years. This trend reflects both a
reduction in the level of industrial activity in the State and
an increase in end-use efficiency in the industrial sector.
Figure V-F-4 illustrates the pattern of electricty consump-

FIGURE V-F-3
PRIMARY ENERGY CONSUMPTION BY ELECTRIC UTILITY SECTOR
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FIGURE V-F-4

ELECTRICITY SALES IN NEW YORK STATE, 1978
(MILLIONS OF KWH)

Total Sales
Residential Commercial Industrial Transportation by Company
Total New York State 32,525 46,403 28,069 4,472 111,469
Central Hudson 1,203 993 1,126 0 3,322
Con Edison 9,806 18,971 1,648 2,172 32,597
LILCO 5,559 5,403 1,312 164 12,438
NYSE&G 4,220 3,619 2,632 0 10,471
Niagara Mohawk 8,024 9,310 11,972 1 29,307
Orange & Rockland 1,081 1,061 727 0 2,869
PASNY* 930 5,163 7,134 2,135 15,362
RG&E 1,702 1,883 1,518 0 5,103
Percentage of Total
Electricity Sales 29% 42% 25% 4%

* Power Authority sales to municipal and cooperative customers were allocated to the residential, commercial, and industrial
customer classifications based on the statewide percentile distribution of total sales to each of these classes. Sales to public
bodies in southeast New York (SENY) were included in the commercial customer classification, with the exception of sales
to the Metropolitan Transportation Authority.

FIGURE V-F-5

SALES OF ELECTRICITY BY END-USE SECTOR
NEW YORK STATE, 1960-1977
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tion by sector in 1978, expressed in both millions of kilowatt-
hours and as a percentage of total electricity sales, for each
of the member systems of the Power Pool. Figure V-F-5
shows how this pattern has changed since 1960 and high-
lights the high relative growth of the residential and com-
mercial sectors.

The New York State interconnected systems have been
summer peaking since 1968. Figure V-F-6 illustrates the
growth in summer and winter peak demand from 1969
through 1978. Four of the member companies experienced
summer peaks in 1978; while the four remaining companies
peaked during the 1977-78 winter season. (See Figure V-F-1).
The historical statewide peak demand of 21,205MW occurred
on July 21, 1977. Monthly peak loads for the New York
interconnected system in 1978 are shown in Figure V-f-7.
Hourly loads for the peak summer and winter days in 1978
are illustrated in Figure V-F-8.

B. Electricity Generation

The State’s electric system includes a diversity'of gener-
ating facilities. The level, and fuel mix, of generating\capacity
in use at any given time depends on such factors as total
demand on the system, location of the demand, operating
costs of each unit, transmission capabilities and costs and
the need periodically to shut down generating units for
maintenance. Baseload generation units are those with the
lowest production costs; such units stay in continuous ser-
vice except for necessary maintenance and repairs. Peak

load generation units are those designed for use during
periods of maximum loads and generally have relatively
high production costs. Total installed capacity in the State
includes 295 baseload generating units and 130 peaking
units. Facilities most frequently used for baseload genera-
tion are oil and coal-fired steam turbines, nuclear reactors
(both boiling water and pressurized water reactors), and
conventional hydro. Peak generation units are generally
diesel engines, combustion turbines and pumped storage
hydro.

The following tables depict the State’s electric generation
mix, in terms of both installed capacity and energy gener-
ated. Figure V-F-9 lists megawatts of installed capacity for
each type of plant by utility; Figure V-F-10 shows the energy
generated during 1978 by method of generation and utility.
[t also indicates the percentage of total generation pro-
duced by each company during 1978. The data in these
tables is drawn from the Power Pool Plan.

The Power Authority sells a significant part of the energy
it generates to the State’s private utilities, which then resell
this power to retail customers. Sales of PASNY-generated
electricity by the utility companies are reflected in the
electricity sales data in Figure V-F-4. Figure V-F-11 shows the
amount of electricity sold by PASNY to each utility in 1978
(including firm, non-firm, and Blenheim-Gilboa pumping
power commitments), and the percentage of each utility’s
total electricity sales accounted for by electricity purchased
from the Power Authority.

FIGURE V-F-6

NYPP COINCIDENT PEAK DEMAND
SUMMER/WINTER, 1969-1978

Thousand megawatts

25

20

-
-
. - AV - o
-
o -~

- T b A~

Winter

1972

141

1975 1978



FIGURE V-F-7
NYPP MONTHLY PEAK LOADS, 1978
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C. Electricity Transmission

The capability to transfer power among contiguous elec-
tric systems depends on several factors which, in turn, affect

Jun

dispatch of generating units, transmission facility costs, -

environmental impact, and overall system reliability. These
factors include load diversity, reserve capacity, and the
problem of providing reliable service to low load areas on
the fringes of a franchise territory.

Pooling diversified loads, as when one area experiences
system peak during the summer and another during the
winter, has several advantages. It means that substantially
less generating capacity is required than if every system had
to meet its own peak load and still allow for adequate
reserve margins. Similarly, the ability to transmit a system’s
excess capacity over a more widespread area allows indi-
vidual systems to maintain smaller emergency reserves.

Utility companies are also faced with the problem of
servicing relatively low load areas on the edges of their
service territories. The low level of demand has made it
difficult to justify economically the dual transmission capa-
city that system reliability generally demands. In such cir-
cumstances, interconnections between utility companies
with adjoining service areas allows each utility to heighten
system reliability with fewer economic and environmental
costs.
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The significance of these factors in transmission sharing
applies to both intra-state and inter-pool transactions. The
New York Power Pool provides the structure for coordinating
transmission within the State. Initially, most interaction
with out-of-state systems was carried out on a utility-to-
utility basis. As pool-wide coordination by the NYPP, and by
neighboring pools such as NEPOOL in New England has
increased, interaction has largely been transferred to the
pool level. Thus, although specific transmission facilities
are owned individually or jointly by utility companies,
responsibility for coordinating the actual exchange of power
rests primarily with the Pool.

New York State’s bulk power transmission system forms a
link between major generation sourcés and the State’s pri-
mary load centers, and allows for coordination of electric
generation and transmission on a Statewide scale. It also
connects the New York Power Pool with neighboring pools,
thereby fostering coordination of planning and operation
on a regional level.

The lowest voltages used for bulk power transmission are
115 KV and 138 KV. Generally speaking, the downstate
utilities employ 138 KV transmission, and the upstate utili-
ties use 115 KV. Power lines operated at these voltages
comprise about two-thirds of the total circuit mileage of
transmission facilities in the State, or nearly 6200 circuit



FIGURE V-F-8

NYPP HOURLY LOAD ON PEAK DAY
SUMMER/WINTER
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miles. Facilities at 230 KV provide an additional 1075 circuit
miles of transmission capacity, which are used primarily by
the large upstate utilities and by the Power Authority.

The high voltage (over 230 KV) transmission system is a
relatively recent development. Prior to the early 1960's,
power transmission was carried out primarily within utility
service areas, precluding the need for high voltage transmis-
sion capabilities. Although the New York utilities established
ties with three neighboring pools (New England, Ontario
Hydro, and Pennsylvania-New Jersey-Maryland) in the 1940's
and 1950’s, there was not a major emphasis on high voltage
interconnections and inter-pool coordination. The decision
in the late 1950's to construct a 345 KV transmission back-
bone linking the central State with the New York metropol-
itan area marked a significant juncture in the development
of the State’s present electric system. This development
coincided with the enlargement of the State’s transmission
ties to neighboring systems.

Use of 345 KV for bulk power transmission expanded
rapidly in the 1960’s and 1970’s to its current total of nearly
2000 circuit miles. This is supplemented by approximately
100 miles of 765 KV, which are being operated at 345 KV.
Transmission facilities operating at 500 KV have not been
used extensively in New York State. Con Edison’s 5.39 miles
of overhead line presently comprise the total 500 KV sys-
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tem, extending from Ramapo to the New York/New Jersey
state line.

The decision to develop 765 KV transmission in New York
was made in the late 1960's. The New York Power Pool
determined that 765 KV transmission could assure the best
balznce of economy, reliability, and environmental compat-
ibility. The first 765 KV transmission line began operating in
the State in August, 1978. The line, which is owned by the
Power Authority, is 134 miles long, extending from Massena
to Marcy, near Utica. Another 21-mile stretch connects
Massena with the Canadian border near Fort Covington. The
line was built primarily to transmit hydro power purchased
from Hydro Quebec.

The State’s current transmission backbone, however, con-
sists primarily of 345 KV and 230 KV power lines. It links
major sources of hydro and steam generation at the northern
and western rim of the State with major load centers in the
Mohawk and Hudson River valleys and in the New York
metropolitan region. The load centers connected by this
transmission system are Buffalo, Rochester, Syracuse, Utica,
Albany and Westchester/New York City. Supplementing this
major transmission corridor is an east-west connection con-
sisting of a 230 KV line extending from Buffalo to Bingham-
ton. A 345 KV line originating in Homer City, Pennsylvania,
overlays this line from Elmira to Binghamton, with exten-
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Figure V-F-3 illustrates the trend of increased oil consump-
tion by electric utilities over the past ten years. The electric

utilities in New York consumed over 89 million barrels of oil .

in 1978, approximately 90 percent of which was imported.

In fact, over 25 percent of the State’s dependence on oil
imports in 1978 was the result of imported oil consumption

by the State’s electric utilities. An “energy strategy” which
satisfies reliability criteria, but which is directed toward

- reducing oil dependence, is the proper objective of electric
system planning in New York.

* * *

In.Section 1V, the development of the forecast of energy
demand, by sector, end use, and fuel type is discussed.

Figure V-F-18 depicts the actual New York State intercon-
nected systems summer peak for the years 1970-1978 and
the forecast of that peak from 1979-1994. Figure V-F-19
presents the electricity sales-forecast by sector and end-use.

Figure V-F-20 shows the projected electricity sales (KWH)
and peak demands (MW) for 1994, and growth rates over the
15 year forecast as utility. Statewide summer peak demand
grows slower than sales, reflecting the projection that weather
normalized pool-wide load factor will improve. Load factor
is the ratio of average demand to peak demand on a utility
system. It is projected to improve on a statewide basis as a
result of load management and implementation of peak
responsibility pricing. This forecast takes into account base
case conservation impacts discussed in Section V-B and
base case development of biomass and solar energy as
discussed in Section V-C.
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In the remainder of this section, those facilities expected
to be retired or derated, and those facilities currently under
construction will be discussed. This sequence of treatment
will develop the amount of additional new generating
capacity or additional load reduction necessary to satisfy
reliability criteria for the electric generation system. Subse-
quently, generation and transmission plans will be presented
and discussed.

A. Retirements and Deratings

As generating facilities, especially steam generatmg facil-
ities, increase in age, they become less efficient and are
derated. Eventually, when the costs of continued operation .
exceed the economic benefits, the units are retired. Condi-
tions late in a unit’s life, such as the failure of a major
component, may precipitate a quick decision to retire the
unit rather than repair it. However, for planning purpose, a
retirement policy of 45 years for steam units is considered
reasonable and has been adopted in this Plan.

The Energy Office has included, in the generation mode
used in developing this Plan, the retirements contained ir
the Power Pool’'s OGP data base plus the non-redundant
specified retirements contained in the Power Pool Plan
(Exhibit 4, Volume 2). This results in 1094MW of specified
retirements, plus 765MW of additional retirements from the
OGP data base, for a total of T859MW retired by 1994. In
arriving at this retirement projection, the Energy Office has
not conducted a detailed, case-by-case, engineering anal-
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FIGURE V-F-18
INTERCONNECTED SYSTEMS ELECTRIC DEMAND FORECAST
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ELECTRICITY GENERATED BY PRIMARY ENERGY SOURCE
NEW YORK STATE (1979-1994)
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FIGURE V-F-29

IMPACT OF ELECTRIC GENERATION PLAN ON ENVIRONMENTAL RESIDUALS

1978 1984 1994
Non-Radiological
SOy (105 tons) 5.520 5.527 6.619
NOy (105 tons) 2.687 2.412 3.221
CO (104 tons) 1.418 1.344 1.904
Particulates (104 tons) 4.698 5.403 8.320
Hydrocarbons (103 tons) 4.953 4.573 6.180
Solid Waste —Ash'(105 tons) 8.340 2 17.26 4417
Solid Waste —Sludge (105 tons) R 1.607 40.30
Solid Waste—Land Use (acres) 15.85 35.91 161.2
Thermal Rejection— Air (107 Btu) 1.505 1.371 2.290
Thermal Rejection—Water (1074 Btu) 6.390 6.172 7.587
Radiological
Liquid Effluents® (102 curies) 17.64 18.79 21.29
Atmospheric Gaseous? (103 curies) 67.32 69.54 82.41
Atmospheric Particulates (curies) 5.694 4.891 7.491
Low-level Waste, Volume (103 cubic meters) 3.817 3.646 4.829
Low-level Waste, Activity (104 curies) 1.618 1.548 2.046
Spent Fuel, Volume (cubic meters) 73.20 73.38 90.78
Whole Body Dose (102 Man-rem) 3.547 3.560 4.397
Tritium and non-tritium.
2Tritium, C-14, Radioiodine, Noble Gases (Krypton-85 and others).
FIGURE V-F-30
ENVIRONMENTAL RESIDUAL FROM GENERATION OF 1000 KWH ELECTRICITY
Fossil
Coala RDF- oilb
Wood 1 2 3 Coal 1 2 3
Water-Thermal (106 BTU) 6.0 5.0 4.7 5.0 5.2 5.1 4.4 -
Atmospheric .
Particulates (lbs) .38 2.24 3 2.3 .32 .94 .66 .6
NOy (Ibs) 7.52 7.64 5.87 7.64 5.54 7.64 2.78 8.26
SOy (Ibs) .92 30.18 5.87 16.24 6.50 11.58 7.40 1.70
HC (lbs) 3.1 12 12 2 - - A .68
CO (lbs) 3.1 42 4 .42 - 36 .32 - 1.88
Thermal (106 BTU) - 2.0 1.7 2.0 - 2.2 1.4 11.7
Solid Wastes
Ash (Ibs) 529 108.0 102.0 108.0 178.0 - - -
Sludge (Ibs) - - 3425 - 298.1 - - -
NuclearC
1 2 3
Radiological
Liquid Effl.-Tritium & Non-H; (10'6 curies) 12.2 11.9 59.2
Low-level waste volume (107" cubic meters) 1.4 1.4 0.6
Spent Fuel Volumeém 0 cubic meters) ’ : 1.7 1.7 1.7
Atmospheric Gasesd (104 cunes) . 10.4 10.2 19.2
Atmospheric Particulates (108 curies) 35 3.5 0.8
Dose —Whole Body — Population (10® Man-rem) 8.5 8.3 8.5
Thermal —Atmospheric (106 BTU) 6.8 - -
—Water (106 BTU) A2 6.7 6.7

4Coal Plants: 1—Existing; 2—New Source Performance Standards;-3— Conversions from oil.
boil Plants: 1—Existing Steam; 2—Old NSPS; 3—Gas Turbines.
CNuclear Units: T—BWR, Cooling Towers, New; 2—BWR, Once Through, New; 3—PWR, Once Through, New
dH3, Ci4, Radioiodine, Krypton-85, Other Noble Gases.
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for an adequate period of time to determine acceptability, is
many years away. Moreover, at the present time there exists
no federal nuclear waste disposal program capable of pro-
viding answers to critically important guestions, such as:

* How will the wastes be disposed of?
» Where will the wastes be disposed of?
¢ How much will disposal cost?

Major uncertainty also clouds nuclear facility costs. Cap-
ital costs of nuclear facilities have spiraled dramatically in
recent years. Projections for the Shoreham facility, for
instance, have soared from approximately $270 million in
1973, to well over $1.5 billion in 1979. Similarly, capital cost
estimates for the Nine Mile Point Unit 2 facility have esca-
lated from approximately $420 million in 1974 to almost $2
billion in 1979.5 A recent report prepared by EBASCO® in-
dicates that increasingly stringent statutory and regulatory
changes over the past 10 years are a major reason for
nuclear capital cost hikes. Itis impossible now to predict the
eventual impact of the recent Three Mile Island major nuclear
accident. But it is reasonable to expect that statutory and
regulatory requirements will tighten; design modifications
will be required, obtaining public acceptance of nuclear
plant siting, while difficult before, will become much more
difficult; and inevitably, there will be additional costly delays
in new facility licensing and construction. In the face of this
uncertainty, nuclear capital costs are currently both unknown
and unknowable.

Environmental and health and safety comparisons of coal
and nuclear facilities generally conclude that during normal
operation there are environmental and health advantages in
favor of the nuclear fuel cycle over the coal fuel cycle.7 Both
cycles, however, can be and are operated within standards
which have been adopted to protect both environmental
values and public health. Analysis of the consequences of
worst-case accidents, however, shows a decided advantage
in favor of coal over nuclear plants.

The current uncertainties surrounding the nuclear fuel
form, particularly the Nuclear Regulatory Commission’s cur-
rent policy regarding licensing new plants and the probability
of changes in safety requirements, as well as Federal failure
to establish firm policy and programs to solve the waste
problems, make it inappropriate to rely on additional nuclear
capacity in this Plan. At the same time, nuclear power may
offer economic advantages in the face of the deepening
crises associated with foreign oil.

2) Location of New Generating Units

The final selection of a specific site for planned genera-
tion facilities can only be made after evaluation of the
economic, environmental, social, health and safety impacts
associated with detailed construction proposals. Such im-
pacts are addressed within the siting process established
under Article V11 of the Public Service Law. Final decisions

5Recent anpouncemeént by the Nine Mile Point Unit 2 sponsors
has indicated a two-year delay in project completion whnch will
result in even further substantial cost escalation.

6Dramatic Changes in the Costs of Nuclear and Fossil Fueled Plants,
Bennett and Kettler, EBASCO, September, 1978.

’Nuclear Power Issues and Choices (Report of the Nuclear Energy
Policy Study Group, Sponsored by the Ford Foundation and Admin-
istered by the Mitre Corporation), Ballinger Publishing Co., Cam-
bridge, Massachusetts, 1977, Health Evaluation of Energy Generating
Sources, Council on Scientific Affairs, Journal of the American
Medical Association, Vol. 240, November 10, 1978: Health Effects
Attributable to Coal and Nuclear Fuel Cycle Alternatives; NUREG-
0332, September, 1977.
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are made by the New York State Board on Electric Genera-
tion Siting and the Environment (Siting Board).

There are several key system planning issues associated
with plant location. Currently, in the New York electric
system, a substantial transmission reliability problem exists
as a result of the densely packed and highly loaded Hudson
Valley transmission corridor.

Power is transferred, through the operation of the state-
wide economic dispatch system, from upstate to downstate
through this corridor at a rate of approximately 2000MW to
offset oil-fired generation. Completion of new generating
facilities at Oswego, Nine Mile Point, and Somerset, as well
as additional imports of Canadian hydropower, will result in
even greater power transfers in this corridor. In the absence
of other system or operational changes, susceptibility to
widespread interruptions of service in downstate New York,
resulting, for example, from severe electrical storms, would
be increased.

New generation in the downstate area, either in New York
City or on Long lIsland, will tend to reduce transmission
loading in the Hudson Valley corridor approximately on a
megawatt for megawatt basis.

The two major problems associated with the current State
electric system are an over-dependence on oil-fired genera-
tion and reliability of the transmission system in the Hudson
Valley corridor. Location of needed new coal-fired gener-
ating plants in the downstate area will help solve both
problems.

Within the downstate area, several sites have been sub-
ject to extensive review pursuant to powerplant siting pro-
ceedings, including Arthur Kill, Shoreham West and James-
port, and appear to be feasible locations for one or more of
the proposed facilities.

On the other hand, some new capacity should be con-
structed upstate to meet projected [oad growth of upstate
utilities. Advantages of upstate sites result from the remote
locations in relation to major population centers and the
reduction in health and safety risk associated therewith; the
generally lower ambient levels of air pollution; relative ease
of delivery of fuel and removal of waste; and lower con-
struction costs due primarily to lower wage rates.

Within the upstate area, several sites have also been the
object of detailed review pursuant to siting proceedings,
including sites at Pomfret and Sheridan on Lake Erie and at
Sterling and Ginna on Lake Ontario.

3) Timing of New Generating Units

As previously discussed, the State’s electric system cur-
rently has a substantial amount of installed capacity in
excess of that required to provide an adequate reserve mar-
gin. However, the projected rate of growth in peak demand
will eventually require additional capacity to be constructed
in order to maintain adequate reliability. Additionally, the
generation plan includes new capacity, beyond that required
for reliability, for the purpose of reducing oil dependence.

From a statewide reliability standpoint, new capacity will
be needed by the early 1990’s in order to maintain a 22
percent reserve margin. Due to transmission constraints,
certain individual companies may require new capacity for
reliability purposes in the late 1980’s. Moreover, to provide
for contingencies such as higher than forecast load growth
and slippages in construction schedules, it is prudent to
target facilities two years prior to the date on which they are
projected to be needed for reliability reasons.

In addition to reliability factors, however, the overriding
need to reduce oil consumption rapidly in New York and
nationally argues strongly for expeditious completion of



planned generating facilities. Computer simulations of the
future electric system in New York show cost and oil savings
associated with constructing both the planned pumped
storage hydro plant and the planned coal plants prior to the
dates they would be needed for reliability reasons.

These factors, along with projections of the time required
to construct typical new pumped storage hydro and coal
facilities, have been considered in determining the target
dates for completion of the planned generating facilities
indicated in Figure V-F-22.

4) New [lectric Cenerating Capacity to Displace Qil

The devastating effects of New York's current oil depend-
ence and the uncertainty associated with many aspects of
energy planning, dictate a multi-faceted approach to re-
ducing oil consumption in the electricity sector. A key ele-
ment in such a strategy is the construction of new gener-
ating capacity, in addition to that required for the main-
tenance of adequate reserve margins for reliability purposes,
specifically for the purpose of reducing the operation of
existing oil-fired plants. Economic studies presented during
the development of this plan have shown that such new
capacity additions, if coal-fired, are economic for reserve
margins up to almost forty percent. However, the financial
risks associated with such new construction are serious.
Accordingly, new capacity additions for oil displacement
purposes should be limited, particularly without federal
legislation in place to help ease the capital cost burdens and
risks of a major oil reduction program.

The projected growth in demand for electricity, along
with the need to retire certain existing units which will
complete their useful lifetime over the next 15 years, results
in the need for approximately 1900 MW of new capacity
beyond that already under construction, or approved for
construction, to maintain adequate reserve margins over
the forecast period. In addition to this required capacity, it is
appropriate to include plans for.approximately 2200-2700MW
of additional new capacity to reduce oil consumption. This
amount of capacity represents a weighing of the need to
displace oil, the need for planning contingencies, and the
environmental, social and financial impact of building new
generating facilities.

5) Coal Conversions

There is approximately 9,800MW of oil-fired capacity in
New York State which was designed with coal burning capa-
bility. Over 7,300MW of this capacity has, in fact, previously
burned coal. During the 1960’s, many of these plants were
converted to oil due to a combination of cost incentives and
environmental regulations.

Current trends in petroleum and coal prices, and growing
concern over petroleum scarcity, now dictate reconversion,
where economically and environmentally feasible.

A reasonable coal conversion target, to be pursued within
the overall strategy for oil reduction, is necessary to guide
other planning decisions. Both coal conversion and con-
struction of new capacity to displace oil are strategies which
should be incorporated in New York’s electricity supply plan
such that uncertainty in any one area does not inordinately
jeopardize achievement of the desired result. The units
targeted for conversion in Figure V-F-22 are those consid-
ered to have the greatest potential, economically and
environmentally, for conversion. These units, if converted,
will result in oil savings of approximately 40 million barrels
of oil per year and life cycle cost savings, using Energy
Office estimates of fuel and capital costs, of over $4 billion.
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It should be recognized, however, that the coal conver-
sions listed in Figure V-F-22 are those considered appro-
priate for planning purposes. Conversions of all these fa-
cilities may prove unattainable due to environmental,
engineering, economic or social constraints which will only
be demonstrated during the detailed site-specific lecensing
and permitting proceedings that must follow for each coal
conversion. Conversion of these units is predicated on com-
pliance with all environmental standards.

Nonetheless, the cumulative environmental, social and
health impacts which would result should the targets for
coal conversion and new coal construction both be realized
may be severe. Although the Final Environmental Impact
Statement issued in connection with this Plan and the related
testimony on the record provide considerable information
and guidance concerning these impacts, a more detailed
and comprehensive study of the cumulative impacts of this
coal conversion and construction program should be under-
taken. Principal responsibility for preparation of this study
should rest with the Department of Environmental Conser-
vation, who should work in consultation with the Depart-
ment of Public Service, the Energy Office and the Department
of Transportation. Upon completion of this study, which
should be submitted as soon as possible consistent with the
necessity to coordinate fully with related Federal studies,
the full range of coal conversion targets contained herein
should be reviewed.

In addition to pursuing conversion to direct combustion
of coal at those facilities where such conversion appears
feasible, action should also be taken to reduce oil consump-
tion at other oil-fired facilities. In this regard, NYSERDA,
with support and cooperation from SEO and the Department
of Public Service, should support projects to demonstrate
the potential for use of coal-oil mixtures at baseload oil-
fired generating stations where conversion to direct com-
bustion of coal is infeasible.

6) Hydro Quebec Imports

The Power Authority currently has a firm commitment for
800MW of capacity from Hydro Quebec throughout the
planning period. Agreements have also been reached that
allow additional diversity energy imports. This energy is
currently being imported at a rate of approximately 6.5
billion KWH per year.

The Hydro Quebec energy is flowing over the 765 KV
transmission line that runs from the Canadian border near
Massena to Utica.

Negotiations currently underway among Hydro Quebec,
the Quebec Ministry of Energy, PASNY, and the State of
Vermont, are likely to result in at least a DC intertie between
the New York system and the Hydro Quebec system. These
negotiations may well also result in plans for an additional
major transmission interconnection, either wholly within
New York or through Vermont to New York. The projection
that energy imports will increase to 12.3 billion KWH by
1984 is based only on completion of a DC intertie and
increased loading of the existing 765 KV transmission line.
After 1987, imports decrease to 6.0 billion KWH to reflect
current projections of energy available for import from
Hydro Quebec.

These increased imports have not been used as an addi-
tional capacity credit towards achieving the 22 percent
reserve margin, since they will likely not be firm capacity,
but interruptible diversity energy.

An improved interconnection between the hydropower
based, winter-peaking electric system of Quebec and the
petroleum dependent, summer-peaking system of New York



will benefit consumers on both sides of the border. The
Quebec consumer benefits from the revenues generated by
high capacity, more efficient system operation. The New
York consumer benefits with a better mix of lower cost,
renewable and less environmentally damaging electric sup-
plies.

5. THE TRANSMISSION PLAN

Transmission system planning is substantially different
from generation planning. The overall problem of ensuring
an adequate and reliable transmission system does not lend
itself as easily to computer simulation and modelling. Trans-
mission planning is more complex and also more dependent
on experienced judgement. It involves many of the same
variables related to the time and geographic variations in
both demand and generating capability. But it also involves
complex studies of the dynamics of system operation under
various scenarios of both generator and transmission line
outage conditions.

Conceptual plans, such as may be developed with the
help of computer programs such as TNET, must be followed
by detailed load flow and stability studies and right-of-way
studies to translate conceptual requirements into more
detailed line and system parameters.

A key objective of transmission planning is to provide
adequate transmission capacity to transfer power from
remotely located generators to the major load centers in the
State when needed. It must also allow for both forced and
planned outages of generators and transmission lines. And it
must maximize the benefits of economic dispatch, mini-
mize environmental impacts, and minimize cost.

Although transmission and generation planning are closely
interrelated, the former must follow the latter. This is true
because the timing and location of new generation, which is
contingent on the outcome of long licensing proceedings,
must be known before detailed transmission studies can be
completed.

The existing transmission system in the State has been
described in part 2.C. of this Section. Figure V-F-12, taken
from the Power Pool Plan, tabulates the existing mileage of
overhead and underground transmission facilities by voltage
— from 115 KV to 765 KV. This table indicates that there are
currently 9,505 circuit miles in service (8,943 overhead and
562 underground). They consist of: 155 miles of 765 KV; 5
miles of 500 KV; 2,108 miles of 345 KV (96 of which are
capable of operating at 765 KV); 1,074 miles of 230 KV; and
6,174 miles of 138/115 KV.

The Power Pool Plan proposes to add 2,122 miles of new
facilities — 1969 miles of overhead lines and 153 miles of
underground lines. The proposed additions are summarized
in Figure V-F-32.

These proposed additions are also charted on the map
that appears inside the front cover of Volumes 1 and 2 of the
Power Pool Plan. The Power Pool Plan will be the reference
for changes discussed in this subsection.

Functions performed by the Power Pool’s proposed addi-
tions include: generator leads for new generation; increasing
the transfer capacity and reliability of the entire statewide
grid; improving the distribution capabilities within service
territories; and upgrading the bulk transmission system to
765 KV.

The majority of the proposed 765 KV construction— that
not associated with generator construction—is planned by
the Pool, but not scheduled. Final timing decisions are
subject to completing studies in progress. The need for
many of these facilities and the timing of many others are,
to some extent, related to projected load growth and the
generation plan that is followed.

TNET analyses using the forecast and generation plan
contained herein indicate that transmission system improve-
ments will be required in the Hudson Valley corridor and the
Utica to Albany corridor.

TNET analyses also indicate the need to connect the
major transmission lines that run through the Southern tier
(Buffalo-Binghamton-Coopers Corners) with those that feed
the New York City load area.

Detailed studies should address the timing of upgrading
the two existing 765 KV lines that are currently operating at
345 KV and the reliability of the densely packed lower
Hudson River corridor.

Lead times for certifying and constructing major trans-
mission facilities are substantially shorter than for building
generating plants (4-6 years versus 10-12 years). Siting deci-
sions related to many of these facilities, therefore, will not
be required for some time. »

Another area which should be fully explored is the role
that increased economic regional power sales might play in
meeting electric capacity requirements at lowest possible
costs of service, reducing New York’s oil dependence, and
minimizing environmental injuries to the State from power
generation. Increased economic interconnection of New
York’s electric system with neighboring and distant U.S.
systems and all other necessary arrangements to increase
purchases of non-oil-fired capacity should be vigorously

FIGURE V-F-32

PROPOSED TRANSMISSION FACILITIES
(NEW YORK POWER POOL)

765 kv
Over- Under- Over-
head ground head
Scheduled
Facilities
(Circuit Mile) 297 0 684
Planned but
Not Scheduled
Facilities
(Circuit Mile) 455 0 96

Total Scheduled

& Unscheduled

Facilities

(Circuit Mile) 752 0 726

345 kv

230 kv 115/138 kV
Under- Over- Under- Over- Under-
ground head ground head ground
84 36 8 307 33
28 0 0 148 0
112 36 8 455 33



pursued. Congress and the relevant Federal agencies should
reduce any constraints that may exist affecting economic
power sales between regions.

The Department of Public Service should have principal
responsibility for preparation of a study of the potential for
economic interconnection and the institutional and trans-
mission system changes that may be necessary to increase
economic power transactions. The Energy Office and the
New York Power Pool should provide the DPS their full
support and cooperation. This study should be completed
within six months, and each Planning Board member should
be kept informed periodically of the progress of the study.
The State Siting Boards, in their review of new applica-
tions for construction of facilities, should also evaluate
fully the potential for capacity contributions which might
reasonably result from improved economic regional inter-
connection.

6. ELECTRIC UTILITY FINANCING

A. Financial Impacts of the Electric Plan on the State’s
Consumers and Electric Utilities

The electricity supply plan requires capital expenditures
of approximately $27.3 billion between 1980 and 1994 .8 This
includes $14.5 billion in new generating plant and $12.8
billion in other plants including electric transmission and
distribution facilities.

New York's electric utilities will be required to raise approx-
imately $20 billion in capital from sources such as earnings
retained in the business and security issuances to finance
the program. Included in this total are almost $11 billion in
long-term debt, $1.4 billion in preferred stock, and over $8
billion in common equity.

Since the capital costs of the electric supply plan are high,
and large amounts of new capital must be attracted, ade-
quate cash flow may be a problem for some of the State’s
utilities. The FSP analysis measured two important cash
flow ratios, interest coverage? and the amount of allowance
for funds used during construction in common equity earn-
ings (AFDC ratio). Currently, the State’s composite electric
utility group has interest coverage of about 2.9 times and an
AFDC ratio of about 26 percent. FigureV-F-33 shows that
these ratios, absent other forms of financial assistance, will
slip somewhat, during the period. Interest coverage may
decline to 2.5 times during several years during the planning
period. Also, the AFDC ratio will increase from the 26 per-
cent level during several years of the planning period.

B. Electric Utility Financing Methods

New York’s private electric utilities raise capital through
internally generated funds, such as retained earnings, and
external sources, including long-term debt, preferred stock
and common equity. During 1978, the seven private utilities
issued $231 million in long term bonds, $84 million in pre-
ferred stock, and $312 million in common equity. These
companies maintain a capital structure composed of approx-
imately 50 percent long-term debt, 13 percent preferred
stock and 37 percent common equity.

PASNY finances differently from the private electric utili-
ties in that 100 percent tax-free debt is used as the financing

8This calculation, as well as those immediately following were
compiled using a computer based, long-range financing model
developed by the General Electric Company (the Financial Simula-
tion Program (FSP)).

9Interest coverage is the number of times the earnings of a com-
pany exceeds interest expense.
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FIGURE V-F-33

ELECTRIC UTILITY SUPPLY PLAN
FINANCIAL STATISTICS
INTEREST COVERAGE

1980-1994

Interest AFDC to
Year Coverage Earnings
1980 2.8 X 30.7%
1981 2.8 23.3
1982 2.5 28.2
1983 2.6 33.9
1984 2.6 27.0
1985 2.5 30.9
1986 2.6 23.2
1987 2.5 21.3
1988 2.5 26.0
1989 2.6 16.7
1990 2.6 13.7
1991 2.7 101
1992 2.8 6.4
1993 3.0 6.3
1994 3.2 1.3

vehicle. During 1978, PASNY issued $350 million in long-term
debt.

The major financial problem facing New York's electric
utilities is the need to finance new high cost projects. The
SEO generating plan proposes that ten large generation
units costing approximately $15.2 billion be constructed by
1994 .10

PASNY will undertake at teast $2.5 billion of the construc-
tion, with the private utilities adding $6.6 billion of projects.
Four coal units costing $6.1 billion have undetermined
owners at this time.

Actions could be taken to reduce financing costs of large
generating units. Utilities could be required to use project
financing for larger projects, if the use of such a financing
appears economical.’ This financing can be structured to
permit a guaranteed rate of return and assurances can be
made to investors that the project will be completed. Also,
project financing could provide rate of return incentives for
projects completed on time without significant cost over-
runs.

The Power Authority has successfully financed several
large scale energy projects using project financing methods.
Due to the tax free status of PASNY's debt, and because the
Power Authority is completely financed with debt, PASNY
requires a much lower rate of return than the average utili-
ty12 Also, PASNY's power is less expensive than privately
produced electricity, since it reflects lower tax collections.

Figure V-F-34 shows fixed charge rates for PASNY and a
representative investor-owned utility in New York State.

Since PASNY’s fixed charge rate is considerably lower
than that of the private electric utility, a considerable cost
savings will accrue to ratepayers if PASNY constructs large
facilities. If PASNY and a private electric company were to
construct separate facilities costing $1.5 billion each, and if

10Four of the units, Oswego 6, Shoreham, Nine Mile 2 and Somerset
are already under construction with accumulated costs of $1.8
billion at December 31, 1978.

1Project financing is a technique whereby revenues and expenses
are assigned to specific projects. Revenues can be adjusted to
permit the project to earn a desired rate of return.

12PASNY has a lower rate of return than comparable private electric
companies because no high cost common equity or preferred stock
is employed and interest rates on tax-free bonds are much lower.




‘these units were operated over 30 years with depreciation
for the project reinvested into the business, a savings of $3.7
billion in customer rates would result. However, a portion of
this revenue reduction — $1.1 billion — would represent
taxes which would have to be collected by some other
means. A reallocation of tax revenues would lower the true
cost savings to $2.6 billion to state consumers.

FIGURE V-F-34

FIXED CHARGE RATES FOR PASNY AND
A PRIVATE ELECTRIC UTILITY

Average New York

PASNY Private Electric Utility

(1) Rate of Return 7.0% 10.6%
(2) Depreciation® 3.3 3.3
(3) Federal Income Taxes -0- 2.5
(4) Insurance A A
(5) Decommissioning A A
(6) Local Property Taxes -0- 1.5

TOTAL 10.5% 18.1%

* Although PASNY does not charge depreciation as such, it
has been included here for comparison purposes.

In addition to constructing large electric facilities in New
York State, the Power Authority could be expanded to act as
a centralized finance agency to assist municipalities con-
structing alternate energy facilities such as small hydro and
waste-to-energy plants. This may be needed since many
projects will be too small to finance economically in the
securities markets. Also, some projects will be too large to
be financed by individual users. PASNY, as the centralized
finance agency, should be able to minimize these financial
difficulties by issuing bond offerings for use by all qualified
users.

This change in PASNY’s role would have to be accom-
plished according to Sections 103(b) and 115 of the Internal
Revenue Code and New York’'s Power Authority Act. The
Power Authority can maintain tax free status only if it pro-
vides most of its power to other tax exempt entities or if it
furnishes power under a local furnishing provision. It is
highly probable that bonds issued by PASNY for municipal
end users would be tax free since the municipal end user is
tax exempt, as is PASNY. However, since the IRS code is
subject to interpretation, New York should urge the IRS to
grant tax-free status to such financings.

Changes could be made in the role of the New York State
Energy Research and Development Authority (NYSERDA) to
help solve New York.State’s energy financing problems.
Currently, NYSERDA can issue general facilities bonds up to
a fimit of approximately $9.3 million. At the present time,
the full amount of authorized bonds is outstanding. The
Authority also issues tax exempt pollution control bonds for
use by the State’s private electric companies. Like PASNY,
NYSERDA could be used as a centralized finance agency.
NYSERDA could be given expanded authority to borrow
funds to be invested in small energy projects throughout
New York State. Also, the pollution control facility financing
program must be expanded to include all costs associated
with conversions of oil generating plants to coal. This would
enable NYSERDA to obtain low cost tax exempt securities
for use by New York’s private utilities. New York should
encourage the Internal Revenue Service to grant tax exempt
status to oil conversion bonds similar to pollution control
bonds.
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Several actions should be taken to reduce the cost impact
of the coal conversion program. First, all coal conversion
costs should qualify for tax-free financing similar to pollu-
tion control equipment. Second, the federal energy pro-
gram as proposed by President Carter includes financial
assistance to help utilities reduce oil use. Based on New
York’s substantial potential for oil reduction through coal
conversion, it is reasonable to expect substantial financing
of the coal conversion program with federal funds.

7. ELECTRIC SECTOR RESEARCH AND DEVELOPMENT

New York State electric sector research and development
(R&D) should support State energy policy and the objec-
tives of this Plan. As such, electric sector R&D emphasis is
warranted in the following areas:

* energy conservation and load management;

« clean burning coal technologies such as fluidized bed
combustion, advanced flue gas desulfurization, coal-oil
mixtures, coal gasification and coal liquefaction;

» technologies which allow location of electricity genera-
tion close to the load, such as fuel cells; and,

« technologies using renewable energy resources such as
solar, solid waste and hydropower.

The ESEERCO Research and Development Plan contains
important research and development projects addressed to
each of these areas. It further shows a planned shift in R&D
funding emphasis away from nuclear-related projects and in
the direction of those areas summarized above.

The previously mentioned studies of combined cycle coal
gasification and coal oil mixtures will provide further em-
phasis in these directions.

Section V-H of this plan addresses research and devel-
opment in general, and present State R&D plans in greater
detail.

8. RECOMMENDED ACTIONS

¢ Implement the SEO Electric Generation Plan as outlined
in Fiqure V-F-22.
* Increase Niagara Power Project Output.

Subject to the provisions of a 1950 treaty between the
United States and Canada, at least 100,000 cubic feet per
second (CFS) of water must flow over the falls during day-
light hours from April through October. The flow at other
times may be reduced to 50,000 CFS. The remaining water
flow in the Niagara River, which has an average flow of
203,000 CFS,is available for use equally by the two countries
to generate electricity.

Various proposals are currently under review which would
reduce the falls flow during non-tourist sensitive periods.
These proposals could, if mutually agreeable to both coun-
tries, increase the generation of electricity from the Niagara
facilities by as much as a billion kilowatt hours. This is
approximately the equivalent of the output of a 150 MW
generating plant operating at a 70 percent capacity factor.

Development of broposals by PASNY should continue as
should discussion with appropriate Canadian officials in
pursuit of a mutually beneficial agreement to allow greater
power production without jeopardizing the tourism value of
the Falls.

 Study Future Out-of-State Sales of Hydropower

PASNY currently sells approximately 280MW of low cost
hydropower to neighboring states —100MW to Vermont from
St. Lawrence; 50MW to Vermont from Niagara; |07MW to
Allegheny from Niagara; and 23 MW to Ohio from Niagara.



This power is sold pursuant to Federal Power Commission
licenses and, for the Niagara facility, pursuant to federal
laws. The law requires that a “reasonable portion” —up to 10
percent of the project power—is to be sold to neighboring
states. Currenty the full 10 percent of Niagara power and
over 10 percent of St. Lawrence power, is being sold.

Contracts for sale of Niagara power have recently been
renegotiated, to expire in 1985, in a manner such that both
firm capacity and electric energy sold to neighboring states
is reduced compared to prior years. The St. Lawrence con-
tract with Vermont also expires in 1985.

Since all current contracts expire in 1985, and since cir-
cumstances relating to the value of these resources have
substantially changed and are continuing to change, a study
should be undertaken by PASNY to determine appropriate
and reasonable amounts of out-of-state power sales for the
future. This study can provide a basis for renegotiation of
the Niagara and St. Lawrence contracts in 1985.

* Expand NYSERDA’s non-recourse tax-exempt revenue
bond program to include financing oil to coal conversion
projects to the extent permitted by the Internal Revenue
Code.

The Authority is presently authorized to promote the
construction of new energy technologies and pollution-
abatement modifications on power generating facilities
through the issuance of revenue bonds which are exempt
from State and Federal taxes, but which are not obligations
of the State. Under this program, the Authority has issued
more than $136 million in pollution control bonds to date.
This tax-exempt pollution control financing program is a
form of Federal subsidy to the State, which ultimately reduces
the cost of electricity and gas to consumers. This ERDA
revenue bond program should be expanded (consistent with
the provisions of the Internal Revenue Code) to include
financing of utility oil-to-coal conversions. The extension of
such financing to coal conversion can provide significant
savings to New York consumers.

« The Governor and Legislature should create a panel to
evaluate fully and comprehensively the status of nuclear
power development in the State of New York. This panel
should review all pertinent information, including the
reports of all Federal, State and local government entities
which have examined issues associated with nuclear power
and which reports can aid the work of the panel. Every
effort should be made to obtain federal funds for this
project. the panel should consist of distinguished scien-
tists, engineers, businessmen, labor leaders, environmen-
talists and citizens. Upon its creation and funding, the
panel should consider the following, insofar as New York
State is concerned, and report to the Board, the Governor
and the Legislature:

— Within six months, with respect to:

*+ |mpacts of phase-down or elimination of existing plants
and contingency plants to assure adequate electric
supplies in case of federally mandated nuclear plant
shutdowns;
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++ Adequacy of emergency evacuation programs; and

«+ Adequacy of arrangements for secure transportation

of nuclear materials.
— Within twelve months, with respect to:

ee Feasibility of Federal or other government responsi-
bility for operation of existing nuclear power plants;

s+ Feasibility of Federal or other government responsi-
bility for construction and operation of new nuclear
power plants; and

e+ Adequacy of current and proposed Federal nuclear
waste management programs.

« Increased economic interconnection of New York’s elec-
tric system with neighboring and distant U.S. systems and
all other necessary arrangements to increase purchases of
non oil-fired capacity should be vigorously pursued. Con-
gress and the relevant Federal agencies should reduce
any constraints that may exist affecting economic power
sales between regions.

The Department of Public Service should have principal
responsibility for preparation of a study of the potential for
economic interconnection and the institutional and trans-
mission system changes that may be necessary to increase
economic power transactions. The Energy Office and the
New York Power Pool should provide the DPS their full
support and cooperation. This study should be completed
within six months, and each Planning Board member should
be kept informed periodically of the progress of the study.
The State Siting Boards, in their review of new applications
for construction of facilities, should also evaluate fully the
potential for capacity contributions which might reason-
ably result from improved economic regional interconnection.

¢ A detailed and comprehensive study of the cumulative
impacts of the coal conversion and construction program
contained herein should be undertaken. Principal respon-
sibility for preparation of this study should rest with the
Department of Environmental Conservation, who should
work in consultation with the Department Of Public Ser-
vice, the Energy Office and the Department of Transpor-
tation. Upon completion of this study, which should be
submitted as soon as possible consistent with the neces-
sity to coordinate fully with related Federal studies, the
full range of coal conversion targets contained herein
should be reviewed.

« NYSERDA, with support and cooperation from SEO and
the Department of Public Service,should support projects
to demonstrate the potential for use of coal-oil mixtures
at baseload oil-fired generating stations where conver-
sion to direct combustion of coal is infeasible.

« Asa matter of State policy, no transmission line importing
power should traverse the Adirondack Park in violation of
Article 14, or any other applicable environmental laws, or
in such a manner as will cause degradation to the envi-
ronmental quality and open space character of the Park.



SECTION V-G

1. INTRODUCTION

Coal is the only fossil fuel with known reserves capable of
meeting both national and State energy needs for many
years into the future. Despite the abundance of coal, its use
in the seventies has grown only 14.5 percent nationwide and
has dropped by 48.3 percent in New York State.

Coal has not been an attractive energy source fora number
of reasons. The most significant has been its cost. Although
the price of coal, on a heat content basis, may be as little as
one fourth that of oil, additional equipment needed to
move and handle coal, larger boiler requirements, and more
extensive pollution control requirements can raise coal con-
sumption costs beyond those of other fuels.

The greatest opportunity for increased use of coal in New
York State in the near-term is in the generation of electricity.
This should take place with the conversion of existing oil-
fired units that are capable of burning coal, and through the
addition of coal-fired baseload units to meet future growth
in demand and to decrease the consumption of oil.

In the longer term, the greatest opportunity for increased
coal utilization is in the development of a coal-based syn-
thetic fuels industry. In both cases, direct coal use and
coal-based synfuels will decrease our reliance on imported
petroleum products. They will also enable the State to tap a
more secure energy source at more acceptable, and more
controllable prices.

Therefore, the following actions are recommended:

* Implement the electricity supply plan outlined in Figure
V-F-22.

* NYSERDA, with support and cooperation from SEQ and
DPS, should undertake a feasibility study to investigate
the potential for use of coal-oil mixtures at all baseload
oil-fired generating stations where conversion to direct
combustion of coal appears unlikely,

» Immediate action must be taken to develop a coal-based
synthetic fuels industry in the Northeast.

Implementation of just the electricity supply plan con-
tained in Section V-F will reduce the State’s consumption of
imported oil by over 60 million barrels per year by 1994,

increased coal use in the State also increases the poten-
tial for air, water and land pollution. However, in all cases
compliance with environmental standards must be achieved.

The direct use of coal and the development of synthetic
fuels are the two key elements in a strategy of coal replace-
ment of oil. Direct use of coal will replace oil more quickly,
at less cost, and still permit achievement of environmental
standards.

However, reducing the State’s reliance on imported oil
through increased coal use will not be accomplished solely
on the basis of the incentives of economic benefits achieved
through lower fuel costs.

Other incentives must be provided including options such
as: allowing rapid tax depreciation for new equipment;
offering additional tax credits; or directly paying a portion
of the conversion costs as the President has recommended.

To achieve the synthetic fuels objective, the most prom-
ising technologies should be identified quickly and con-
struction begun immediately. Furthermore, a market for full
production of fuel must be guaranteed.

Federal and State energy and related policies must be

Coal
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molded to a clear, bold plan of action. The primary obstacle
to greater coal use is the lack of a strong, consistent federal
coal policy and the framework of uncertainty caused by this
lack of policy. Procedures must be established to identify
and resolve regional, State and local conflicts and reconcile
competing interests within the federal government, and
between federal and state governments, to enable the aggres-
sive pursuit of a program of oil import reduction through
increased reliance on domestic coal. A program must be
developed, based upon strict adherence to adopted policies
and implementation schedules, which will provide for
increased coal use immediately,

The direct burning of solid coal is not the long-term
solution to the State’s or the Nation’s energy problems.
However, itis the best energy option to buy time to make the
transition to a more secure energy future.

The following section summarizes coal' use in New York
State and the outlook for its future as an energy source. The
section also makes proposals and recommendations on how
coal can be best used to move the State from the present
period of unreliable and high cost imported petroleum to a
more self-reliant energy future.

2. BACKGROUND
A. Coal Consumption— Past and Present

Coal consumption in the United States and New York
State from 1960-78 is presented in Figure V-G-1. This data
illustrates trends in coal consumption nationally and state-
wide and traces past consumption patterns.

1) United States

Total coal consumption in the United States has increased
alrhost continually, except in strike years, from 375 million
tons in 1960 to 600 million tons in 1978.

Since 1945 the proportionate share of coal consumed by
the Nation’s major users has changed significantly. In 1945
the largest users of coal were the manufacturing industries
and the railroads. Sales for home heating was the third
largest market, followed by the coking industry and electric
utilities.

Today, ceal is used primarily as a boiler fuel by electric
utilities and in the manufacturing industries. In fact, nearly
90 percent of the coal now used as a boiler fuel is used for
electric energy generation. Coal use by utilities has increased
from 70 million tons in 1945 to over 480 in 1977 —an increase
of nearly 700 percent. Despite this growth, the coal share of
the electric utility fuel market has actually dropped from 52
percent in 1945 to 47 percent in 1977. This decline is due
primarily to the emergence in the 1930's of oil and gas as
economically attractive, convenient, and easily obtainable
fuels, to the stricter air pollution requirements in the late
1960’s, and to the development of nuclear power for electric
generation.

The slight movement by utilities in the Nation away from
coal, however, stopped abruptly in 1973-74 with the sharp
increases in oil prices following the oil embargo. Another
factor was the growing concern over the availability of

This includes bituminous and lignite coal. A discussion of anthra-
cite coal may be found in Appendix V-G-2.



FIGURE V-G-1

COAL CONSUMPTION BY SECTOR, 1960-1978
(THOUSANDS OF SHORT TONS)

Electric Utilities Industrial Coke Plants Retail Sales Total

% of % of % of % of % of
Year NYS* u.Ss. us NYS U.Ss. us NYS u.s. US NYS u.s. us NYS u.s. us
1960 11,531 173,615 6.6 6,715 88,976 7.5 4,304 81,002 53 430 31,371 1 22,980 374,964 6.1
1961 10,525 176,490 6.0 6,351 87,566 7.3 3,781 73,028 5.2 435 28,596 1.5 21,092 365679 5.8
1962 10,948 192,174 5.7 6,325 91,833 69 3,997 71,698 56 467 27,958 1.7 21,737 383,663 5.7
1963 11,235 208,790 5.4 6,789 95003 7.1 4,020 76,478 53 373 25,168 1.5 22,417 405,439 55
1964 12,880 225908 5.7 7,021 96,601 7.3 5,724 89,479 64 307 22,324 1.4 25932 434,314 6.0
1965 13,835 244,747 5.7 6,578 96,791 6.8 6,244 95034 6.6 368 22,020 1.7 27,025 458,594 5.9
1966 12,487 266,800 4.7 6,685 97,8061 6.8 5,882 94,403 6.2 260 20,026 1.3 25314 479,093 5.3
1967 14,330 290,756 4.9 6,825 96,723 7.1 5980 94,112 64 165 18,298 0.9 27,300 499,891 55
1968 12,573 290,507 4.3 6,728 94,058 7.2 5,108 89,533 5.7 153 17,101 0.9 24,562 491,201 5.0
1969 13,047 303,961 4.3 5,894 88989 66 5449 91,829 59 90 15,083 0.6 24,480 499,863 4.9
1970 12,648 329,936 3.8 5,315 84,060 63 6,051 94,869 6.4 87 14,246 0.6 24,101 523,113 4.6
1971 8,291 332,435 2.5 3,981 70,889 56 4,188 80383 5.2 54 10,776 05 16,514 494,484 3.3
1972 7,030 371,316 1.9 3,218 68,766 4.7 4,118 87,756 4.7 57 9150 0.6 14,417 536,990 2.7
1973 6,741 374,492 1.8 2,318 62,466 3.7 5,444 89,891 6.1 59 7,708 0.8 14,562 534,558 2.7
1974 8,102 385,953 2.1 2,058 62,320 3.3 5,524 86,452 6.4 72 6,558 1.1 15,756 541,282 2.9
1975 7,157 429,758 1.7 2,121 52,554 4.0 3,491 84,953 4.1 77 4,828 16 12,846 572,093 2.2
1976 7,099 454,796 1.6 2,405 52,517 4.6 5157 84,721 6.1 20 4,018 0.5 14,681 596,052 2.5
1977 7,606 480,729 1.6 2,541 59,447 43 3,818 78,477 49 30 3,036 1.0 13,995 621,689 23
1978 7,576 471,159 1.6 2,329 60,185 3.9 2,507 65867 3.8 45 2,003 2.2 12,457 599,214 2.1

* N.Y.S. share of Homer City consumption included.

natural gas. In addition, Federal legislation such as the
Energy Supply and Environmental Coordination Act of 1974
(ESECA), and the Powerplant and Industrial Fuel Use Act of
1978 (PIFUA), have effectively limited the choice of fuels
for large baseload electric generation to coal and nuclear-
fueled units.

2) New York State

Coal use in New York State has not kept pace with increases
in the rest of the country—as Figure V-G-1 shows. Statewide
coal consumption dropped from a high of 27 million tons in
1967 to a low of just under 12.5 million tons in 1978. Since
1975, the quantity consumed has held relatively steady.

Compared to total consumption in the United States, coal
use in New York State has shown a relative decline from 6.1
percent of the total national use in 1960 to 2.1 percent in
1978. Several factors have contributed to this trend:

* Electricity demand growth in New York State has been
relatively slow-compared to national averages, and no
new coal plants have been added since 1969;

 Industrial growth in New York State has increased at a
slower rate than in other areas of the country;

« Because of the State’s dense urban nature environmental

regulations are enforced more stringently in New York.

than in other areas of the country; and

« High transportation costs have discouraged the use of
coal to a greater extent in New York State than in many
other areas of the country.

Figure V-G-2 shows coal consumption by end user in
1978. in the electric utility sector, total coal consumption in
the State declined from 14,330,000 tons in 1967 to 6,741,000

168

tons in 1973. In the industrial steam sector, a similar pattern
emerges. A sharp decline in coal use in the early 1970’s in
this sector in New York was followed by a reversal and slight
increase in recent vears. The decline is steeper and the
increase is smaller than that of the utility sector, in part
because economies of scale make coal more attractive to
utilities than to smaller industrial users. A similar pattern
exists for coal use by this sector throughout the country.

Coal use in coking plants shows no steady time-trend.
Instead, coal deliveries tend to rise or fall with changes in
the quantity of steel production. Coal deliveries to coke
plants are greatest in “boom” years for steel (1970, 1973,
1974) and least in poor years.

The geographic location and size of facilities using coal is
a key consideration governing the demand for coal. The
precise location? of a consumer will dictate the most likely
source of supply. It will also affect the mode and cost of
transporting the fuel. The amount of coal a firm uses, in
part, determines the price it pays, the applicable environ-
mental regulations, and the economics of alternative fuel
choices.

B. Coal Production—Past and Present
1) Origin of Coal —National Production

Coal production in the nation has varied from year to year
since 1914 (the earliest year that reliable data is available),
reaching a low in 1932 of 309.7 million tons. Since 1961,
production gradually increased to a total of 686.6 million
tons in 1977.

Coal production from the eastern region of the United
States has fallen from 82 percent of national production in

2Further discussion of coal use by region and volume consumed can
be found in Appendix V-G-1.



FIGURE V-G-2

COAL CONSUMPTION BY MAJOR END USED CATEGORY
1978

Industrial 18. 7%

Coke plants

20.1% Retail sales 0.4%

Electric#*
utilities
EL | 60.8%
T (]
X /
\‘ ’l
= 7
\\ 7[/
*Includes New York State Electric and Gas Corp.’s share of ~— =~
coal consumed at the Homer City Plant which was approxi- g —
mately one-haif of 2.5 million tons in 1978. ~— =
SOURCE: U.S. Department of Energy. aa—
1956, to just over 67 percent in 1977. Coal production in the 2) Current Coal Supplies to New York State
West has increased by about the same percentage.
There are three primary reasons for the increased produc- a. Origi
. . ) ; . gin

tion of western coal. First, there has been an increase in
utility coal consumption in the central and western part of During the past decade, much of the coal consumed in
the nation. Second, utilities prefer western coal because of New York State was produced in Pennsylvania and northern
the lower sulfur content that permits air quality standards to West Virginia. Significant amounts of coal also came from
be met without expensive flue-gas desulfurization equip- Central Appalachia, primarily eastern Kentucky and the
ment. Third, mining costs are less. Western coal is extracted southern part of. West Virginia. Figure V-G-3 presents histor-
“by surface mining methods while underground mines account ical data on the origins of coal supply to each consuming
for between 50-80 percent of eastern coal production, sector in New York State. Northern Appalachia predominates
depending on the state. In recent years, the cost of coal as the major coal supply source for New York State. But
produced at eastern underground mines has been approxi- Central Appalachia is also a significant source of supply to
mately three times the cost of coal produced in western coking plants, where its quality characteristics make it indis-
surface mines. pensable.

FIGURE V-G-3

ORIGIN OF COAL CONSUMED IN NEW YORK STATE: 1970-1978
(THOUSANDS OF SHORT TONS)
Electric Utilities Coke Plants All Other Industrial@ Retail Sales
Northern  Central Northern  Central Northern  Central Northern  Central

Year Appalachia Appalachia Total Appalachia Appalachia Total Appalachia Appalachia Total Appalachia Appalachia Total
1970 9,490 672 10,162 3,540 2,744 6,284 4937 398 5,335 52 36 88
1971 6,544 434 6,978 2,139 1,286 3,425 3,561 407 3,968 29 20 49
1972 5,677 307 5,984 2,209 1,891 4,100 3,069 153 3,222 48 3 51
1973 5,125 273 5,398 3,362 2,082 5,444 2,151 195 2,346 59 - 59
1974 6,271 809 7,080 3,509 2,015 5,524 1,772 281 2,053 63 9 72
1975 5,581 574 6,155 2,528 963 3,491 1,831 290 2,121 45 32 77
1976 5,550 480 6,030 3,139 2,018 5,157 2,173 230 2,403 19 1 20
1977 5,979 542 6,521 2,325 1,500 3,825 2,366 177 2,543 30 - 30
1978 5,902 424 6,326 1,144 1,363 2,507 2,131 198 2,329 39 6 45

2 Includes boiler and kiln applications.

SOURCE: Bureau of Mines, Bituminous and Lignite Coal Distribution, 1970-1978 Calendar year reports
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Central Appalachian coal is also used in lesser quantities
in the other demand sectors. The regional distribution of
supply has remained relatively constant, with Central Appa-
lachian coal supplying about 10 percent of the total. Central
Appalachian coal has higher mine-mouth prices and trans-
portation costs than other available coal and it is purchased
to meet specific quality needs, particularly lower sulfur
content.

b. Transportation

Data showing the mode of transportation of coal coming
into New York State are presented in Figure V-G-4. In gen-
eral, larger coal consumers rely more on rail than truck
shipments. Large coal shipments by truck are much more
expensive and are severely limited by environmental con-

straints (fugitive coal dust particles) and by highway weight
limits. During the period shown, 78 percent of the coal
consumed by the electric utility industry came in by rail.
The figure is nearly 100 percent for the metallurgical indus-
try, 92 percent for industrial users, and nearly 100 percent
for retail users.

c. Quality

A strong relationship exists between the regional origin of
the coal and its sulfur content. In general, low-sulfur coal is
mined in Central Appalachia and medium to high-sulfur
coal in Northern Appalachia. Electric utilities and coke
plants are the primary consumers of coal from Central
Appalachia. The large volumes permit more favorable trans-
portation costs, allowing shipment over longer distances.

FIGURE V-G-4

MAJOR MODES OF TRANSPORTATION OF COAL DESTINED FOR NEW YORK STATE?
(THOUSANDS OF SHORT TONS)

Electric Utilities Coke Plants Industrial Retail Total

Year Rail Truck Total Rail Truck Total Rail  Truck Total Rail Truck Total  Rail  Truck Total
1970 8,784 1,005 9,789 5,968 - 5,968 4,840 459 5,299 86 2 88 19,678 1,466 21,144
1971 5,776 1,068 6,844 3,242 - 3,242 3,713 216 3,929 49 - 49 12,780 1,284 14,064
1972 4,640 1,275 5,915 3,986 - 3,980 3,006 176 3,182 51 - 51 11,683 1,451 13,134
1973 4,368 967 5,335 5,398 - 5,398 2,137 163 2,300 59 - 59 11,962 1,130 13,092
1974 5,287 1,618 6,905 5,366 9 5,375 1,793 215 2,008 72 - 72 12,518 1,842 14,360
1975 4,778 1,367 6,145 3,424 14 3,438 1,952 137 2,089 77 - 77 10,231 1,518 11,749
1976 4,426 1,554 5,980 5,064 - 5004 2,219 184 2,403 20 - 20 11,729 1,738 13,467
1977 4,501 1,989 6,490 3,720 32 3,752 2,334 209 2,543 30 - 30 10,585 2,230 12,815
1978 3,718 2,312 6,030 2,505 2 2,507 2,065 238 2,303 45 - 45 8,332 2,552 10,884
SOURCE: Bureau of Mines, Bituminous Coal and Lignite'Distribution, 1970-1978 calendar year reports.
AThese data do not include smaller quantities transported by river and Great Lakes barge.

FIGURE V-G-5
CHARACTERISTICS OF COAL CONSUMED IN NEW YORK BY SECTOR: 1978
(TONS)

High Btu (Btu/Ib) Industrial Steam Utilities, Coke Plants® Cement Retail Total
(13,000 & Above)
Less than-7%S - - - - 250 250

7 -1.0%S - - - - 17,700 17,700
1.0-2.0%S 216,300 - - - 91.200 307,500
More than 2.0%S 766,650 -- - - 58,000 824,650
Medium Btu
(12,999-11,500)
Less than .7%S - - - - 28,900 28,900

7% -1.0%S 30,000 - - - 12,000 42,000
1.0-2.0%S 132,000 845,000 - 137,900 64,400 1,179,300
More than 2.0%S 536,000 2,916,000 - 444,500 29,300 3,925,800
Low Btu
(Cess than 11,499)
Less than .7%S 65,000 - - - 29,800 94,800

7-1.0%5S - - - - -
1.0 - 2.0%S - 2,337,000 - - - 2,337,000

More than 2.0%S

4No data obtained in survey for the coke plants.

SOURCE:

Survey of 1978 Coal Consumption in New York State: (Jan., 1979).
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For the coking plants, low-sulfur and other quality character-
istics are essential to coke blends, necessitating shipment
from Central Appalachia.

Figure V-G-5 shows a detailed breakdown of the sulfur
and BTU content of coal consumed in the State in 1978.

d. Recent Prices

Prices utilities pay for coal in New York State vary widely
and reflect the needs of individual plants for coal quality
and transportation costs. In February, 1979, for example,
coal purchased by Niagara Mohawk Power Corporation for
the Huntley Station cost nearly $40 per ton. The cost for coal
to New York State Electric & Gas Corporation’s Hickling
Station cost just over $21 per ton.

C. Institutional Background

Background on the nature of the coal industry and the
labor movement and the impact of governmental coal poli-
cies are also an important prelude to a discussion of the
future of coal in New York State.

1) Nature of the Coal Industry

Increasingly, since 1960, small independent coal opera-
tors are being replaced by coal companies that are part of
‘larger interstate companies, conglomerates, and multinat-
ional oil and gas firms. Of the top 15 coal producersin 1977,

only two were independents. Sixteen vears ago, all major’

coal companies were independent except those owned by
industries that burned coal. Many of the major companies
belong to the Bituminous Coal Operators Association (BOCA),
an industrial association that has negotiated as a unit with
the unions, and in particular, with the United Mine Workers
of America (UMW).

The labor movement has traditionally played a major role
in the coal industry. Of the 237,000 coal workers in 1977,
about 160,000 belonged to the UMW, the strongest union,
which often sets the wage and benefit standard for the rest
of the industry. The traditional strength of the UMW has
been in the Eastern region where coal is mined in the more
labor-intensive underground mines. Most of the coal con-
sumed in New York State is from underground mines in this
region.

2) Government Policies

Government environmental standards, coal mining safety,
financial incentives, and transportation policies will influ-
ence future coal consumption. Numerous pieces of federal
and State legislation and regulatory actions have affected
coal production and consumption over the last 20 years.

Figure V-G-6 analyzes the major Federal laws that have
affected coal production, consumption and/or costs, and
that have the potential to do so in the future.

3. COAL OUTLOOK
A. Future National Demand

The use of coal will increase in absolute terms as energy
demands increase. However, the extent to which coal de-
mands increase will depend on a number of factors, including
governmental laws and regulations, the costs and availa-
bility of alternative fuels, the availability of nuclear power
as an option for electric generation, the rate of development
of a coal-based synthetic fuels industry, and the degree of
enforcement of the Energy Supply and Environmental Coor-
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dination Act (ESECA) and the Powerplant and Industrial
Fuel Use Act (PIFUA).

Future coal demand in the Nation through the end of the
century, will occur mainly in the three sectors currently
accounting for the majority of coal consumption: electric

‘utilities, industrial boiler fuel, and coke for iron and steel

production. Additional demand should arise toward the end
of the 1980’s as a coal-based synthetic fuel industry begins
production of gas and liquid fuels. These new technologies
may provide the opportunity for coal, as an energy source,
to recapture the markets once lost to natural gas and petro-
leum.

The Department of Energy (DOE), forecasts a 150 percent
increase in national coal consumption by 2000, increasing
from over 600 million tons in 1979 to between 1555 and 1835
million tons in 2000.

Figure V-G-7 shows production forecasts through 1995.
The relatively constant production of coal in Appalachia
through 1990 reflects the slow rate of growth in the metal-
lurgical industry and a slow rate of growth in electricity
demand in the northeast. For coal-fired utility plants for
which construction commences after September 18, 1978,
scrubbers will be required regardless of sulfur content
resulting in increased production of medium to high-sulfur
coal from this region. Production may also be increased as a
result of strong implementation of ESECA and PIFUA.

Growth of coal production is expected to be most dra-
matic in the Northern Great Plains region. Because of its
low-sulfur content and its relatively inexpensive mine-
mouth price compared to Eastern coal, Great Plains coal
will be particularly attractive to consumers throughout much
of the country through 1995.

The total recoverable coal reserves in the nation in 1975
were almost 256 billion tons. The U.S. Bureau of Mines has
estimated that 31 percent or about 78.9 billion tons can be
used for direct combustion and will meet the Federal New
Source Performance SOz emission standard of 1.2 pounds
per million BTU heat input without being cleaned.3 Of this
total, 8 billion tons are located in the Eastern region, 0.3
billion in the Central region and 70.6 billion (89 percent) are
in the Western region.

If the national goal of over 1 billion tons per year in 1985
were to be achieved, there is enough coal to last the Nation
for over 250 years, and enough “clean” coal for approximately
80 years. The development of these potential coal reserves
will depend on such factors as federal leasing policies, the
cost of mining, the ability of the transportation system to
move the coal, the price of coal, the rate of recovery of
reserves (including in-site gasification), and the availability
of capital for new mine development.

The factor that may limit future coal production the most
will be the availability of labor with sufficient ability to be
trained as miners—and with a willingness to pursue that
occupation. Recruiting new workers for coal mining work
may become increasingly difficult for several reasons: the
poor public image of the industry, the hazardous nature of
the work, adverse publicity stemming from mine disasters,
the remote location-of mines from readily accessible urban
areast and the potential for work stoppages and strikes.
This will be especially important in the more highly labor-
intensive underground mines of the east, where labor-
management conflicts can cut into coal availability and

3This standard applies to affected facilities commencing construc-
tion after August 17, 1971, and up to and including September 18,
1978. Plants constructed after September 18, 1978, must employ
some method of flue gas desulfurization.

4R.A. Schmidt, Coal in America, McGraw-Hill Publication Com-
pany, 1979.
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Federal Act

Implementing
Federal Agency

FIGURE V-G-6
RECENT FEDERAL LAWS IMPACTING ON COAL

Purpose

Impact on Coal Production,
Consumption and/or Costs

New York State
Administrative
Jurisdiction

The Federal Coal
Mine Health and
Safety Act of
1976 (Amended

Department of In-
terior, Department.
of Health, Education
and Welfare

To remedy unsafe conditions and
practices and to reduce the
number of mining fatalities and
injuries.

Health and safety procedures add
additional costs to coal production

which may be offset by increased pro-

ductivity. One estimate shows that

(1977) 50¢/ton may be added to the cost of coal.

The National En- Environmental Pro- To bring environmental factors All coal-related activities that have Department of Environ-
vironmental tection Agency into the decision-making process - a significant impact on the environ- mental Conservation
Policy Act of by requiring an environmental ment require an EIS; i.e. the leasing (DEC)

1969 (NEPA) impact statement (EIS) for major of federal lands for coal production.
Federal activities.

The Clean Air Environmental Pro- To improve air quality through EPA regulations may make it more difficult
Act tection Agency the establishment of both or costly to burn coal in many instances.

(and amendments) National Ambient Air Quality For a complete analysis, see Environmental DEC
Standards (NAAQS), and new Costs section under “Coal Outlook.”
source review requirements.

The Energy Sup- Department of To reduce the use of natural gas Although ESECA appeared to grant broad DEC
ply and Environ- Energy in large boilers, and oil imports powers for coal conversion, lack of fi- Public Service Commis-
mental and Coordina- by substituting the use of coal. nancial incentives, lack of commitment sion (PSC)

tion Act of 1974.

and environmental problems have pre-

vented large-scale impact.

State Energy Office
(SEO)

The Resource Con-
servation and

Environmental Pro-
tection Agency

To improve waste disposal prac-
tices by controlling disposal

The determination of whether coal pile run-off,
flyash and scrubber sludge is defined as

Recovery Act of of hazardous and non-hazardous hazardous is currently in the rulemaking DEC
1976 (RCRA) wastes. process. Current costs of disposal are
estimated to be between $1.30 and $5.00
per ton of waste. These costs may increase
significantly depending on how the wastes
are classified under RCRA.
The Surface Min- Department of Interior, To change surface coal mining Reclamation costs are estimated between
ing and Office of Surface practices that generate severe $8.00 and $10.00/ton if the Act is
Reclamation Mining social and environmental costs fully administered or a 0.25% increase —
Act of 1977 and to prohibit mining operations in the cost of electricity to the aver-
in areas that cannot be reclaimed. age customer in 1985.
The Clean Water Environmental! Pro- To control and eliminate water The principal coal-based activities to
Act of 1970 tection Agency pollution and protect and propa- which this Act applies are steam electric
(and amendments) gate fish, shellfish and wildlife. generating stations. This adds an DEC
additional cost to the future use of
coal for electricity.
The Powerplant Department of Energy To prohibit the use of natural gas PIFUA’s success in achieving coal con- DEC
and Industrial and petroleum as a primary energy versions will be highly dependent on PSC
Fuel Use Act source in new powerplants and environmental regulations and future SEO

of 1978 (PIFUA)

major fuel-burning installations
(MFBVI's) with few exceptions, and
in existing MFBI’s and powerplants
with more exceptions.

costs of using alternative fuels.

SOURCE: The Direct Use of Coal, Office of Technology Assessment Assessment, United States Congress.




FIGURE V-G-7
REGIONAL COAL PRODUCTION
(10 TONS)
Region 1975 1985 1990 1995
Northern Appalachia 178.6 153.1 189.1 243.2
Central Appalachia 195.1 231.2 207.7 2143
Southern Appalachia 225 203 152 125
Total 396.3 404.6 412.0 4700
Midwest - 141.0 215.1 307.7 3845
Total 141.0 2151 307.7 3845

Eastern Northern Great Plains 85 17.8 19.2 199
Western Northern Great Plains 46.3

Total 54.8 2473 379.6 503.0
Central West 10.1 7.6 4.5 8.4
Gulf 110 51.8 717 617
Rocky Mountain 147 565 685 96.0
Southwest 15.8 343 424 500
Northwest 3.7 4.6 4.8 2.9
Alaska — — — 9.5

Total 55.3 1549 191.9 2285
TOTAL U.S. 647.4 1022.0 1291.2 1586.1

SOURCE: ICF Incorporated

color potential customers’ perception of the future relia-
bility of supply.>

C. Future Demand in New York State

Over the next 15 years, electric utilities will continue to
consume the major share of coal in New York. Future indus-
trial consumption is forecast to increase between 1978 and
1994 at an average rate of approximately 0.8 percent per
year and retail sales of bituminous coal for residential use
will stay at the current level. Coal use in the commercial
sector is expected to decline to negligible consumption over
the forecast period. Increasing coal use in the State will
have both economic and environmental impacts. A detailed
discussion of these impacts may be found in Appendix E and
in the Environmental impact Statement associated with this
Plan.

1) Demand Projections

Future projections of coal demand are dependent on
numerous factors, which will influence consumption in the
various sectors. Therefore, for each of the sectors, a high
and low demand case will be presented to chart a projected
range of consumption in 1984, 1989, and 1994. Figure V-G-8
presents the range of future coal consumption in New York
State by each sector.

a. The Electric Sector

Future demand for coal for New York State utilities will

hinge on several uncertainties:

« future growth in demand for electric energy;

¢ the use of nuclear power;

¢ environmental regulations, particularly sulfur emissions
and coal waste disposal restrictions;

+ the potential for voluntary conversion of oii-fired units
that are capable of burning coal and the replacement of

50ffice of Technology Assessment, The Direct Use of Coal, Wash-
ington, D.C., 1979.

229.5 360.4 483.1
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existing oil-fired plants with coal-fired units; and the
degree to which conversions under PIFUA and ESECA
occur.

The high coal demand case represents coal consumption
as a result of implementation of the electricity supply plan
contained herein. All new baseload additions except those
currently under construction are coal-fired. All facilities
which are targeted for coal conversion in Figure V-F-22 are
assumed to be converted.

FIGURE V-G-8
RANGE OF FUTURE COAL CONSUMPTION
IN NEW YORK STATE
HIGH AND LOW DEMAND PROJECTIONS
(MILLIONS OF TONS)

1984 1989 1994

HIGH LOW HIGH LOW HIGH LOW
CASE CASE CASE CASE CASE CASE

Electric Utilities 12.1 8.7 238 109 308 148

Industrial 2.4 2.3 25 2.4 2.7 2.5
Coke Plants 4.3 3.8 4.7 38 5.2 3.8
Retail Dealers .03 .02 .03 .01 03 0

New Technologies 0 0 22 0 4.4 0
TOTAL 18.8 148 332 171 431 211

Figure V-G-9 identifies conversions to coal and shows
estimated coal consumption at these units, as well as the
estimated oil consumption that will be replaced by coal.
Also shown are new coalfired baseload additions and esti-
mated coal consumption by these units. If western coal
were to be used in any of those units, with an average heat
content of 8,300 BTU’s per pound, the consumption quanti-
ties would be increased by approximately 50 percent.

In projecting a low coal demand case, the existing genera-
tion mix was assumed as modified by the additional small
hydro and renewable resource projections of this Plan. Units
already under construction, or approved for construction
were added, and additional capacity requirements were
divided on an equal basis between coal and nuclear fueled
facilities. Furthermore, no coal conversions are assumed to
take place. As shown in Figure V-F-8, the projected coal
consumption for the low demand case is 14.8 million tons in
1994 compared with almost 31 million in the high case.

b. The Industrial Sector

Factors affecting future consumption in the industrial
sector are:

» the rate of economic growth generally and in the indi-
vidual industry; and,

« conversions that may result from the Powerplant and
Industrial Fuel Use Act.

In projecting the low demand case, industrial coal con-
sumption is projected to increase at an average rate of
approximately 0.8 percent per year through 1994. Further-
more, in this case it is assumed that no conversions to coal
under PIFUA will take place because of the large number of
exemption possibilities. This results in an increase in coal
consumption for the industrial sector to 2.5 million tons
annually by 1994,



FIGURE V-G-9

SUMMARY OF CONVERSIONS OF
OIL-FIRED ELECTRIC GENERATING FACILITIES TO COAL
AND NEW COAL-FIRED GENERATING FACILITIES

Conversions

Capacity Conversion/ Estimated 1978
(MW) In Service Coal Cons. Qil Use
Date (million Tons/yr) (million bbl/yr)

Danskammer #3 and #4 342 1982 .9 2.2

Albany #1-4 400 1984 1.0 3.7

Ravenswood #3 928 1984 2.4 4.2

Arthur Kill #2 and #3 851 1984 2.2 5.0

Port Jefferson #3 and #4 380 1984 1.0 3.2

Lovett #4 and #5 399 1986 1.0 1.3

Ravenswood #1 and #2 770 1987 2.0 4.9

E.F. Barrett #1 and #2 380 1988 1.0 33

Northport #1-4 1532 1989 4.0 11.8

Subtotals 5982 155 39.6

New Plants

Coal Units 1-5 600-850 ea. 1986-92 7.6
subtotals 3100-3600 7.6
231

For the high case the potential conversions under PIFUA
are added to the low case. These are estimated on the basis
that there are currently fewer than 100 Major Fuel Burning
Installations using oil in the State. The total consumption
for these units is approximately 20,000 BBLS of cil per day.
Assuming that PIFUA-ordered conversions bring a decrease
in oil consumption of 10 percent or 2,000 BBLS per day,
there would be an increase in annual coal consumption of
approximately 190,000 tons by 1994. This results in a high
case annual consumption of 2.5 million tons for 1994.

c. The Coke-Making Sector

Growth in coal consumption in the coking industry will
be closely tied to the demand for iron and steel and to
economic growth. As a low case in this sector, the current
consumption will be used. In the high case, a 2 percent
annual growth rate will be applied, or a 35 percent increase
over the fifteen year period. Applying this figure directly to
current consumption results in an increase of coal con-
sumption to 5.2 million tons in 1994, for the high demand
case.

d. New Technologiest

Figure V-G-10 identifies new technologies that are being
developed to provide innovative, more efficient or cleaner
methods of using coal. The advantages and the barriers
preventing their introduction are also listed. Figure V-G-11
shows the high and low demand case for coal use in various
technologies.

The total potential for new technologies ranges from a
high demand of over 4 million tons per year in 1994 to a low
demand estimate of no impact.

D. Future Coal Supply for New York State

There are four major factors which will affect future coal
consumption in New York State. The first, demand, has been

6Appendix D-4d contains a detailed discussion of new technologies
and the basis for estimates of future consumption.
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discussed previously, On a national basis, the coal industry
is generally viewed as a “demand constrained” industry.
That s, if there is the demand for coal there will be adequate
production to meet that demand.  The other factors that
must be considered in evaluating future consumption of
coal in New York are as follows:

* Do adequate supplies exist?

« Can adequate quantities be made available to New York
State?

e What will it cost to use the coal?
1) Adeqguacy of Supplies

Coal users in New York should not experience any prob-
lems obtaining coal from their traditional sources. Coal
production can increase to meet the anticipated growth in
demand.

2) Transportation of Coal

In 1975, railroads carried about 65 percent of the coal
traffic in the nation and almost 80 percent into New York
State. Railroads will be the principal mover of coal into the
State in the foreseeable future as well. The waterway system
is limited in its capability to expand by the present physical
capacity of its locks and by ice in the winter in some areas.
Trucks cannot compete in price, and coal slurry pipeline
development is constrained by difficulty in getting needed
rights-of-way.

Increased coal demand and production will call for ade-
quate coal transportation that must be met by expanding
and upgrading the existing system. The railroads anticipate
that investments in hopper cars, locomotives, and road-beds
will be required to handle the additional coal traffic. This is
especially true in the northeastern areas served by Conrail,
the federally subsidized consolidation of insolvent eastern
and midwestern railroads. Conrail’s rehabilitation require-
ments are substantial and the amount and timing of resource
allocation to coal service could be critical to New York coal
consumers.

As far as equipment is concerned, however, Conrail pres-
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FIGURE V-G-10

NEW TECHNOLOGIES FOR COAL UTILIZATION

Technology Description Potential Uses Advantages Barriers
Coal-Qil A mixture of coal and oil resulting COM can be used in oil-fired Allows replacement of oil Environmental —Particulate and
Mixture in a liquid fuel. boilers with minor modifica- in applications where sulfur emissions.
(COM) tions in the commercial, in- direct coal combustion is Economic— A preparation facil-

dustrial, and utility sectors not feasible. ity would have to be fairly
as a replacement for tradi- large to be economical
tional oil products

Fluidized Bed Coal is burned in a fluidized bed Can be used in large industrial In addition to efficiency, Environmental — Potential solid

Combustion
(FBC)

with dolomite or limestone added
to capture sulfur. Steam is pro-
vided to drive a conventional
turbine.

and large institutional and
utility settings to more
efficiently burn coal.

there are environmental ad-

vantages including less NOy
emission and sulfur emission
and less water used.

waste problem.

Economic—High cost of FBC
unit

Reliability—lack of demon-
strated operating performance

Low-Btu
Gasification
(LBG)

Coal is converted into a gas by
combusting coal with air and
steam. The heating value is
100-180 Btu/SCF.

LBG can be used in either con-
ventional gas-fired equipment
or turbines for power gener-
ation.

LBG processes are technically
proven and produce a
clean fuel for end use.

Environmental —No current
standards and future stan-
dards are uncertain.

Economic—The low Btu content
makes transport unprofitable.

Medium-Btu
Gasification
(MBGQG)

Produced in the same manner as
low Btu gas except that oxygen
is used in place of air. The
heating value is 300-600 Btu/Scf.

MBCG can be used in new and
retrofit application in energy-
intensive industries.

MBCG is of a sufficient
Btu level to make it mov-
able by pipelines
economically.

Similar to LBG.
Economic— Costs of pipelines
to transport
Institutional —Barriers in
securing permits for pipelines.

High-Btu
Gasification
(HBG)

Same as MBG except that a
methanation stage is added.

Can be used for any gas appli-
cation such as residential
heating.

Substitute for natural
gas and can be transported
in natural gas pipeline.

Technological — Integration of
hardware is still unproven.

Economic—High capital in-
vestment.

Liguefaction

Coal is converted to a liquid
through hydrogenation.

As a replacement for fuel oil
in commercial, residential,
industrial and utility sectors.

Allows easier transportation.
avoids changeover of tradi-
tional burners and ensures
domestic market for fuel-oil
substitute.

Economic—Capital requirements
are significant.

Technological —Government
support will be necessary
to encourage commercializa-
tion.

Coal Gasification
for Combined
Cycle Electric
Generation

(CGCO)

Clean gas is fed to

a gas turbine to drive a generator.
Steam, derived from the waste
heat, drives a second generator.

Utility companies are the

most probable users of CGCC.
However, this could be coupled
with co-generation and
penetrate the industrial and
commercial sectors.

CGCC plants have less en-
vironmental impact than
direct-fired plants and

will be more efficient.

Economic— Costs are currently
high.

Technological —Higher temper-
ature gas turbines are
necessary to be cost-effec-
tive.

Coal Gasification
for Fuel Cells

Hydrogen rich gas is produced by
reacting water with coal at high
temperatures in a gasifier. The
gas is cleaned and passed through
an electrode in the fuel cell.
Certain processes take place and
electricity is produced. Waste
heat can generate steam to drive
a steam turbine.

Utilities are most probable
users.

This technology is environ-
mentally attractive and
is potentially very efficient.

Further technological develop-
ment is required.




FIGURE V-G-11

INCREASE IN COAL CONSUMPTION IN NEW YORK STATE
THROUGH NEW TECHNOLOGIES
HIGH AND LOW DEMAND PROJECTIONS

(THOUSANDS OF TONS)
1984 1989 1994
_ HIGH LOW HIGH LOW

Technology CASE CASE CASE CASE
Coal/Qil Mixture 0 975 0 1950 0
Fluidized Bed Combustion 0 105 0 190 0
Low-Btu Gasification 0 23 0 45 0
Medium-Btu Gasification 0 900 0 1800 0
Liquefaction 0 0 0 Unknown 0
High-Btu Gasification 0 0 0 0 0
Coal Gas for Combined

Cycle Electric

Generation 0 0 0 0 0
Coal Gasification Fuel Cells 0 0 0 0 0

TOTAL NEW TECHNOLOGIES 0 2003 0 3985 0

ently has an adequate fleet of mixed tonnage (70-75 ton)
cars. Conrail is also one of the few carriers with any car fleet
to spare: most railroads currently request that they be sup-
plied with needed cars and locomotives for large tonnage,
unit train movements. .

Regardless of where coal users are located, the antici-
pated increase in coal consumption can be handled by rail.
Some work may be required on connector lines or on por-
tions of main lines. However, in the long run, this should not
be a significant problem since adequate time for improving
track or devising alternate routing is generally available.

There may, however, be a problem transporting coal to
electric generating stations located in the New York City
area and on Long Island. The most likely source of coal for
these plants is Appalachia. Unit trains moving to the New
York City area would be forced first to travel to the Selkirk
Yard (outside of Albany) and then south. Unloading facili-
ties, excessive passenger traffic, and other inadequate
equipment could undercut the use of rail transportation
significantly. Similarly, existing trackage and routes also

limit the use of unit trains to ship coal directly by rail to Long
Island. In both cases, the preferred alternate would be rail
shipment from the coalfields to the coal dumper located at
Port Reading (just south of Elizabeth, New Jersey) and then
by barge to the New York City area or Long Island.”

3) Factors Influencing Coal Cost

Costs include the price of the coal, the cost to transport to’

the point of use, and the costs for pollution control and
waste disposal. These are the “costs” that will be addressed at
this time. However, there are other costs related to the use of
coal (vs. the use of other fuels) that would have to be
considered by a potential consumer. Coal boilers are bigger,
coal delivery and handling equipment is more extensive,

7ICF Incorporated, Analysis of New York State Coal Supply Demand
and Price: 1979-1994, Washington, D.C., May 1979.

FIGURE V-G-12
MINE AND TRANSPORTATION COSTS OF COAL CONSUMED BY EACH SECTOR IN NEW YORK, 1978

Average
Mine
Cost
($/ton)
Industrial Steam 27.52
Utilities -
Cement 24.00
Coke Plants —
Retail 28.54
TOTAL

Weighted averages.

Average Transportation Costs

($/ton)

Total

Cost?

Railroad Truck ($/ton)
11.48 9.89 38.76
_ — 27.54
10.00 — 35.16
15.83 11.15 40.70
30.00

SOURCE: Survey of 1978 Coal Consumers in New York State (Jan. 1979).




coal requires more land area for storage, and operation and
maintenance costs are higher.8

a. Coal Prices

Figure V-G-12 (based on a 1978 survey of coal consumers
in New York State) presents mine-mouth and transportation
costs for current coal supplies to New York State users.
Because utilities are the largest consumers and do not require
extensively washed or sized coal, their price (delivered) is
considerably less than other consuming sectors.

Transportation costs are also largely determined by quan-
tity of coal purchased. The smaller retail users paid 50
percent more for coal shipped by rail than did large users.
This reflects the difference in costs between single-car rates
and multiple-car or unit-train rates. Surprisingly, the survey
found that truck transportation was less expensive than
transportation by rail on a per ton basis. However, truck
transportation is generally much more expensive on a
per-ton-mile basis, and this seemingly anomalous finding is
explained in large part by the shorter hauls associated with
truck deliveries.

This survey also found that most coal consumed by non-
utilities was being purchased as needed on the open market
and a significant amount of coal consumed by utilities was
purchased similarly. This reflects the fact that the majority
of users in the State consume only small quantities of coal
and that even the larger users are reluctant to enter into
longer-term contracts. This is due in part to a volatile mar-
ket, the changing regulatory environment, and uncertainty
about future electricity growth rates and capacity require-
ments. Sixty-seven percent of all coal consumed by the
utilities was by contract and not on the spot market. How-
ever, there was little difference in the price paid for coal
purchased under these different purchase arrangements.

Recent activity in the spot market for coal from Northern
Appalachia is shown in Figure V-G-13. Prices are depicted
for coal with four levels of sulfur content mined in the area.
Since Northern Appalachia is the supply source for most of
New York’s coal, and much of New York’s coal purchases are
not under longterm contract, spot market prices should
accurately reflect the price of a significant portion of the
coal used in the State.

In 1976, the U.S. coal market experienced a surplus (supply
exceeded demand), in which all types of coal were being
sold on the spot market at close to the variable mining costs
of existing mines. Through 1977, reported spot prices showed
the effects of a tightening market by increasing above the

8United States Congressional Budget Office, Replacing Oil and
Natural Gas with Coal: Prospects in the Manufacturing Industries,
Washington, D.C., August 1978, pp. 11-12.

low levels reported in 1976. These increases were caused in
large part by a desire by consumers to build their- coal
inventory levels in preparation for the UMW strike that
started in December 1977. For 1976, there was no appreci-
able sulfur premium for the four coals being evaluated. This
indicated that the SQO2 regulations, which would create
such premiums, had yet to impact the coal markets due to
delays in enforcement and promulgation of legally binding
standards. A balanced market existed through the first half
of 1978 because of curtailed production accompanying the
United Mine Workers’ strike. For the second half of the year,
there was a return to a soft market, particularly for the
higher-sulfur coals in Northern Appalachia, because of post-
strike increases in production. Spot market prices were
expected to continue to show a price differential based on
sulfur content, reflecting a price premium for lower-sulfur
coals. ‘

Figure V-G-14 is a more detailed breakdown of recent spot
market price movement for the utility sector. Steam coal
prices increased during the first half of 1978, reflecting
artificially low supplies following the UMW strike. After
resolution of the strike and a return to full production,
prices for steam coal from Northern Appalachia dropped
slightly. A far more dramatic drop in prices occurred for
Central Appalachia coal. Prices for industrial coal from
Northern and Central Appalachia during the past year have
generally remained constant. This trend reflects the overall
weak market for coal in this sector.

For the utility sector, long-term contract price forecasts
describe the future price of coal. Figure V-G-15 presents
forecasts made by ICF’s CEUM for minemouth prices through
1995 for different sulfur content coals. These price forecasts
assumed a 90 percent sulfur removal requirement (with
credit for washing) as the new source performance standard
for new coal-fired plants.

In general, prices will increase at a considerably faster
rate for Appalachia coal and midwest coal than any other.
The fastest rate of increase is seen in Central Appalachia
low-sulfur coal, where limited supplies and strong demand
rapidly push up the marginal costs of production. This trend
reflects the higher cost of marginal production in these
areas. Prices for coal from the Great Plains region are
expected to remain constant or gradually increase.

b. Transportation Costs

To better understand the effect of location and distance
on transportation economics, transportation costs were ana-
lyzed for coal moved by rail from six supply regions: three in
Appalachia, one in Ohio, and two in the West. Each of these
supply regions potentially can ship coal to New York State.
Demand for coal from these regions would depend prima-
rily on the required sulfur content to meet environmental

s

FIGURE V-G-13

SPOT MARKET PRICES FOR NORTHERN APPALACHIA
(IN DOLLARS/TON)

Sulfur Content

Low Sulfur (less than 0.7% S)
Low-Medium Sulfur (0.7-1.0% S)
High-Medium Sulfur (1.0-2.0% S)
High-Sulfur (more than 2.0% S)

SOURCE: Coal Week

YEAR
1976 1977 1978
16 23-27 35-26
16 21-26 34-26
16 20-25 33-26
16 18-22 26-20
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FIGURE V-G-14
RECENT SPOT MARKET PRICES FOR STEAM COAL

STEAM COAL
(dollar/ton)
f.o.b.
Btu/ Spot
ib % Sulfur Price

January 1978
N. Appalachia 11,908 2.4% $18.87
C. Appalachia 11,733 1.9% $23.58
February 1978
N. Appalachia 11,900 2.5% $20.31
C. Appalachia 11,733 2% $25.42
March 1978
N. Appalachia 11,800 2.4% $23.56
C. Appalachia 11,366 1.9% $27.08
April 1978
N. Appalachia 11,800 2.4% $23,87
C. Appalachia 11,633 1.9% $26.92
May 1978
N. Appalachia 11,800 2.4% $23.56
C. Appalachia 11,633 1.9% $26.92
June 1978
N. Appalachia 11,700 2.4% $22.81
C. Appalachia 11,633 1.9% $25.33
July 1978
N. Appalachia 11,700 2.4% $22.81
C. Appalachia 11,633 1.9% $22.66
August 1978
N. Appalachia 11,700 2.4% $21.87
C. Appalachia 11,633 1.9% $22.25
September 1978
N. Appalachia 11,700 2.4% $21.88
C. Appalachia 11,633 1.9% $22.67
October 1978

" N. Appalachia 11,700 2.4% $21.87
C. Appalachia 11,633 1.9% $22.67
"November 1978
N. Appalachia 11,700 2.4% $21.87
C. Appalachia 11,633 -1.9% $22.50
SOURCE: Coal Week

regulations, the location of the coalburning facility, and
relative mine-mouth and transportation costs. Facilities
requiring low-sulfur coal will be required to purchase ship-
ments primarily from Central Appalachia or from the West.
Where sulfur content is not a consideration, selection of
coal would be based primarily on a comparison of delivered
costs and BTU content. The question that then arises is the
delivered cost of western coal compared to the cost of coal
available from the much closer coalfields of Northern
Appalachia.

Figure V-G-16 presents the per-ton transportation costs of
delivering coal from Appalachia and Ohio to sites near Lake
Erie (Buffalo) and in the Hudson River Valley (Athens).

These rates are for unit trains (7-10,000 tons) with loco-
motives and cars supplied by the railroad. If equipment
were supplied instead by the utility, costs would be reduced
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by $1-2 per ton. Costs to sites in the Hudson River Valley are
significantly higher because of the longer distance and
because the required route goes north through Buffalo and
then east.

Because of its low sulfur content and relatively inexpen-

FIGURE V-G-15
MINE-MOUTH PRICE OF COAL

(DOLLAR/10¢ BTU)
(1978 DOLLARS)

Region 1985 1990 1995
Northern Appalachia
High Sulfur 09 110 1.19
Medium Sulfur 1.08 1.15 1.20
Low Sulfur 148 154 1.60
Regional Average? 1707 117 71723
Central Appalachia
High Sulfur 098 118 1.26
Medium Sulfur 113 1.30 1.37
Low Sulfur 1.44 152 1.58
Regional Average? 137 149 757
Midwest
High Sulfur 092 1.06 1.16
Medium Sulfur 1.20 124 1.30
Low Sulfur 152 155 1.60
Regional Average® 099 110 1.19
Eastern Northern Great Plains
High Sulfur 042 042 042
Medium Sulfur 042 043 043
Low Sulfur 042 042 046
Regional Average? 042 043 043
Western Northern Great Plains
High Sulfur — — —
Medium Sulfur 079 089 1.00
Low Sulfur 096 099 1.06
Regional Average? 090 09 104
Western Northern Great Plains
(Subbituminous)
High Sulfur — — —
Medium Sulfur 043 039 041
Low Sulfur 054 051 0.54
Regional Average® 051 047 048
National '
High Sulfur 093 1.07 1.6
Medium Sulfur 092 093 094
Low Sulfur 0.79 071 0.74
Regional Averaged 099 100 704

NOTE: Certain anomalies in the behavior of prices are appar-
ent. This is due to the averaging (consumption weighted)
associated with aggregating the 39 demand regions into
nine larger regions, where expensive coal in one demand
region is averaged with less expensive coal in another region
and where the relative volumes of these coals change
between scenarios. This can result in a situation where the
price of each coal increases, for example, but the weighted
average decreases because more lower-priced coal and less
higher-priced coal is forecasted.

2weighted averages.

SOURCE: ICF, “Still Further Analyses of Alternative New
Source Performance Standards” (Jan. 1979). p. E-
111-14b. These estimates assume full scrubbing
is required for new power plants. See page 39
for specifications of the full scrubbing option



FIGURE V-G-16
RAIL TRANSPORTATION COSTS
(1979 DOLLARS/TON)

ORIGIN DESTINATION

Lake Erie  Hudson River Valley
Ellsworth, Pa. $4.40 $10.44
Clarksburg, W. Va. 5.8Q 10.44
Cambridge, Ohio 6.85 11.37
Hazard, Kentucky 11.30 15.07

SOURCE: ICF, Inc.

sive mine-mouth price, coal shipped from the West has
considerable market potential in the east and movement of
western coal east across the Great Lakes may be economi-
cally attractive. Direct rail cost from Wyoming to Lake Erie
would run approximately $22.00 to $23.50 per ton. Coal
shipped from Montana by rail to Duluth/Superior and across
the Great Lakes by collier to Buffalo would cost approxi-
mately $15.82.9 This rate includes a cost of $9.82 for rail
from Decker to Duluth, plus $6.00 for collier from Duluth to
Buffalo. New lake colliers capable of handling 60,000 tons
are currently transporting coal to Detroit Edison. Adequate
loading facilities currently exist at the western terminus of
the Great Lakes, but some capital improvements may be
required to existing facilities on Lake Erie. In addition to
Lake Erie and the Hudson River Valley, additional coal-fired
utility plants are proposed for the downstate area on Long
Island and in New York City. Figure V-G-17 estimates these
costs from each of four supply regions in Appalachia.
There is also the potential for future rate increases. Coal
carriers in the West have recently initiated sharp rate hikes.
It was argued that these increases were necessary to com-
pensate the railroads for the extensive track damage from
unit train shipments; cars of all the same weight create a
harmonic motion that is particularly destructive to the track.
The San Antonio case, involving Wyoming coal rate increases
of more than 100 percent in a relatively short time, is a prime
example of increasing transportation costs. The Burlington
Northern rates from Montana and Wyoming to Duluth/
Superior currently have a 30 percent increase pending. In
the east, Conrail estimates that its annual rate of increase
will remain steady at approximately 8 percent per year.

9A potential 30 percent rate increase has been proposed for this
route, which would increase costs to $18-$19 per ton.

c. Environmental Costs

The third major cost component of coal consists of the
environmental costs primarily related to air pollution con-
trol and solid waste disposal. These two items are related to
the extent that the waste disposal costs will be composed of
the costs to dispose of the “bottom ash” and the wastes
resulting from the operation of the air pollution contro!
equipment.

i. Ambient Air Quality

The Clean Air Act Amendments of 1977 established a
program to control the ambient air quality in specified
regions. Based on a region’s existing ambient air quality,
it will be designated either a “nonattainment” or a “pre-
vention of significant deterioration” area for each of
five pollutants.’® Any additional major facilities signifi-
cantly impacting on non-attainment areas are required
to purchase “emission offsets.”11, 12 This requirement
allows for additional growth in an area without further
degrading the air quality. Figure V-G-18 shows the areas
classified in New York State as non-attainment areas. Of
particular relevance to future expansion of coal-fired
capacity is the designation of Lake Erie as a non-
attainment area for the SOz standard. This may require
plants seeking to locate in that area to purchase offsets. .
Similarly, existing violations of the primary or secondary
TSP standard in several counties in the Hudson Valley
region, in the Bronx, and surrounding Lake Erie may also
limit future growth of coal-fired facilities in those areas.

ii. New Source Performance Standards

The most costly environmental regulations that coal-
fired plants would have to meet are the New Source
Performance Standards (NSPS) for total suspended par-
ticulates (TSP) and sulfur dioxide (SOz). EPA has issued
new regulations requiring that SO2 emissions not exceed
+1.2 lbs. per million BTU of heat input and 90 percent
reduction of potential SO2 emissions. If SO2 emissions
are less than 0.6 lbs. per million BTU 70 percent reduc-
tion in potential SOz emissions is required. If the 1.6 Ibs.

1These pollutants are sulfur dioxide, carbon monoxide, photo-
chemical oxidants, total suspended particulates (TSP) and nitrogen-
oxide.

TAs explained in 6NYCRR Part 231 (proposed), New York State DEC
regulation for implementing the 1977 Clean Air Act Amendments
pertaining to major facilities.

12The offset requirement is somewhat different for volatile organic
compound pollutants.

FIGURE V-G-17
TRANSPORTATION COSTS TO NEW YORK CITY AREA’

($1979/TON)
to Long Island to the South Bronxb
ORIGIN RR® Barge Total Cost RR2 Barge Total Cost
Ellsworth, PA $14.00 $2.50 $16.50 $14.00 $1.25 $15.25
Cambridge, OH 16.00 2.50 18.50 . 16.00 1.25 17.25
Clarksburg, WV 11.75 2.50 14.25 11.75 1.25 13.00
Hazard, KY 17.00 2.50 19.50 17.00 1.25 18.25

4Railroad terminus in Port Reading, New Jersey.
bUsed only for illustrative purposes in this analysis.
SOURCE: ICF Incorporated.
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FIGURE V-G-18

NONATTAINMENT AREAS IN NEW YORK STATE
(AS OF 11/15/78)

Pollutant County? Standard®

TSP Albany Secondary
Bronx Secondary
Chautauqua Secondary
Erie Primary
Greene Secondary
Kings Secondary
New York Secondary
Niagara Primary
Onondaga Primary
Queens Secondary
Rensselaer Secondary
Richmond Secondary

SO2 Erie Primary

40nly parts of each county are in violation.

bPrimary standards refer to violations of ambient air quality
which affect health; secondary standards refer to violations
relating to welfare.

SOURCE: EPA, “Counties Not Meeting the National Am-
bient Air Quality Standards”.

level cannot be met with 90 percent reduction, the coal
cannot be burned. :

The new regulations that require sulfur cleaning of all
coal may mean that western coal will lose some of its
cost advantage over eastern low and medium sulfur
coal, and that in almost all circumstances, eastern
medium sulfur coal will be the lowest cost compliance
strategy for new plants locating in New York.

A recent survey'3 sponsored by the U.S. Environmental
Protection Agency, of costs for SOz scrubber systems,
shows a wide variation in capital and annual costs.
Average annual costs for the 21 scrubber units or groups
in the comparative study were 5.5 mills per KWH with
annual costs for scrubbers installed as part of new gen-
erating units averaging 5.2 mills per KWH and those
retrofitted on old generating units averaging 5.8 mills
per KWH. Annual costs varied from 2.58 mills per KWH
to 12.73 mills per KWH. Capital costs for the units sur-
veyed ranged from $56 per KW for a limestone-type
system, to $145 per KW for a regenerative system (the
only one in the group).

iii. Waste Disposal

In 1976 Congress passed the Resource Conservation and
Recovery Act designed to improve waste disposal prac-
tices. Hazardous wastes fall under specific provisions of
the Act (Subtitle C), which require more stringent regu-
lations of generators, transporters, and treatment and
disposal facilities.

In its December 18, 1978 publication of proposed rules
in the Federal Register, EPA postponed a final decision
to classify utility wastes. Instead it has proposed a sub-
category of hazardous wastes termed “special wastes,”
which would apply to large volume generators of rela-
tively low hazardous wastes. This classification scheme
would allow EPA to place less stringent requirements
on the disposal of utility wastes.

13Environmental Protection Agency, EPA Utility FGD Survey: Octo-
ber-November, 1978, February, 1979.
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itis likely that any specific requirements imposed under
RCRA will be directed at upgrading landfill techniques
used to dispose of utility wastes to ensure that the
surrounding groundwater is protected. Improved land-
fill techniques would probably include use of clay lin-
ers, leachate collection and treatment facilities, and
some form of monitoring. Chemical stabilization of

scrubber sludge may also be required. Figure V-G-19:

estimates the costs of complying with possible require-
ments for improved disposal practices under RCRA for
a model 500 MW plant.

Current costs of disposal are estimated to be between
$1.50 and $5 per ton of waste. Assuming a conservative
$5 per ton cost, the incremental expense ($20 per ton of
waste) associated with RCRA for the 500MW model plant
would be $4.96 million per year for eastern medium
sulfur coal and $2.3 million for western low sulfur coal.
Total compliance costs under RCRA would be $12.40 per
installed kilowatt for high sulfur coal and $5.76 per
installed kilowatt for low sulfur coal.

Other potential problems associated with RCRA include:

 Restrictions on potential sites for generating facilities
near wetlands, aquifers, etc.

» Additional land at each site for onsite disposal facili-
ties.

» Potential delays in licensing because of challenges
filed under RCRA.

EPA expects to make a final decision on the classification
of electric utility wastes by June, 1980, and to adopt
specific regulations detailing acceptable disposal prac-
tices for this industry by 1982.

4. RECOMMENDED ACTIONS

» Convert existing baseload oil-fired powerplants to coal,
where economically and environmentally possible.

This action has been discussed in detail in Section V-F.

« NYSERDA, with support and cooperation from SEO and
DPS should support projects to demonstrate the potential
for use of coal-oil mixtures at baseload oil-fired gener-
atings stations where conversion to direct combustion of
coal is infeasible.

While there are many oil-fired units in New York where
conversion to direct combustion of coal should be pursued,
there remains a significant amount of oil-fired capacity
which, due to engineering, economic or environmental con-
straints, may not be able to be conveérted. The potential for
reducing oil consumption at these units through use of
coal-oil mixtures as fuel should be explored.

Niagara Mohawk’s Oswego generating station (Units #1-6)
could be a potential candidate for this venture. If all units at
Oswego were to utilize COM there would be an estimated
savings of approximately 10 million barrels of oil per year.14

Converting to coal-oil mixtures is a quick and cost effec-
tive way to reduce the State’s reliance on imported oil and
to increase coal use. Converting requires minimal capital
investment, and, compared to a total conversion, the cap-
ital costs for coal-oil mixtures are considerably less. Equip-
ment requirements are “state-of-the-art” and do not need to
be developed. This study could be undertaken by NYSERDA,
in cooperation with the State’s electric utilities.

Use of coal-oil mixtures is an immediate and short-term
solution to some of our energy problems and can be used
4Based on a 50 percent coal-oil mixture using consumption esti-
mates from OGP-5A with NYPP Energy Strategy and NYPP Assump-
tions; 1982 Yearly Summary.




FIGURE V-G-19
ESTIMATED COST OF COMPLIANCE WITH RCRA?

COAL TYPE Percent Total Annualb Total Annual®
Sulfurd BTU Ash Sulfur Quantity of Waste Cost of Dis- Total Cost
Content Content Content Removal Generated (Dry Tons) posal (millions) (3/kw)
3.5% 12,000 14% 90% 248,000 $6.20 $12.40
.8% 8,000 8% 90% 115,000 $2.88 $ 5.76

dBased on 500 MW model plant.
bAerospace, Corp. “Controlling SO2 Emissions from Coal-Fired Steam-Electric Generators: Solid Waste Impact” (1978). Totals

assume that both sulfur sludge and fly ash are disposed of together.

CCosts assumed to be $25 per ton waste based on estimates by Fred C. Hart Associates.
dThe low sulfur coal example results in a slightly higher cost than would occur because 90 percent sulfur removal would

not be required under the recently promulgated New Source Performance Standards.

while longer term solutions such as synthetic fuels from coal program to create synthetic fuels from coal. It would have
and shale are being developed. Again, the utilities in the authority to build facilities to produce synthetic fuels, which
State recognize the importance of the use of alternative may be operated by private industry under leases or man-
fuels and many are currently codsidering efforts to achieve agement agreements. ENCONO would analyze the feasi-
these objectives. bility of achieving its goals by employing various mixes of
* Encourage development of a coal-based synthetic fuels the sources, technologies, and financing options, and would

industry in the northeast by; then design a program and negotiate the appropriate con-

tracts.
There are numerous existing technologies that should be
considered under this approach. Each of these technologies

*+ Enacting the proposed windfall profits tax.
+« Creating the proposed Energy Security Corporation.

++ Enacting the Regional Energy Development Corpora- should be given immediate and careful consideration and

tion Act of 1979. _ project implementation should begin as soon as possible

The potential for a coal-based synthetic fuels industry in thereafter.
the Nation is quite large in terms of natural resources and One possibility would be a facility to produce liquid
technology. However, there are several factors that intro- synthetic fuel from coal. Total capital costs for a coal lique-
duce considerable uncertainty as to the levels of synthetic faction plant (in 1978 dollars) are projected to range from
fuels production that will be realized during the next several approximately $1 billion (SRC 1) to $1.8 billion (H-Coal) for
decades. a plant with a product output of 50,000 BBL's per day. While

Economic considerations and the availability of venture the ultimate cost of such a program is significant, it must be
capital are perhaps the greatest inhibitors of coal-based considered relative to the trade deficit already being incurred
synthetic fuels development in the country. Competing at the rate of nearly $8 billion per year for each million
energy sources, as well as technology for direct coal com- barrels per day of oil now being imported. New York State
bustion, are, in many cases, more attractive than synthetic alone used nearly million barrels per day of imported oil in
fuel processes at present. There are also many other techno- 1978.
logical, environmental, socio-economic, and political fac- A second possibility that should be considered is a facility
tors that must be resolved before synthetic fuel production which has as its “backbone” a coal gasification/ combined
can become a reality. cycle electric generation plant. If the coal gasification step

However, as world oil production inevitably levels off and is designed to make medium BTU gas, certain co-products
then falls, coal will have to make up this deficit in imports can be produced under a mode of operation which would
and also meet the normally expected increase in energy permit a relatively constant load factor for the gasification
demands. Much of this makeup must be in the form of and clean up equipment. The clean synthetic gas could then
synthetic oil and gas. be fed to the combined cycle electric generation unit, a

New York State and the entire northeast region of the methanol plant, a methane plant and possibly even an
country is heavily dependent on petroleum products for ammonia plant. This concept is particularly attractive for
meeting energy needs. Most of this petroleum is imported New York State because of the characteristics of the State’s
and subject to supply disruptions and rapidly spiraling price electric and gas systems: the gas system is “winter peaking”
increases. and the electric system is “summer peaking”.

Substitutes for natural gas and petroleum need to be Financing such a facility could involve ENCONO, the
created, and because of the long lead times involved, this Electric Power Research Institute, the Gas Research Insti-
must be done immediately. While these efforts should also tute, ESEERCO, the federal government, and also private
be taken at the national level, a regional program for com- interests including the State’s electric utility companies as
mercializing a synthetic fuels industry, with existing tech- well as gas utility companies.
nologies, must be pursued to move the northeast region into The New York State Energy Research and Development
an era of more secure, reliable, and economic petroleum and Authority should undertake a feasibility study to determine
gas supplies. To carry out such a program, the Congress the optimum balance of power and products and the resulting
should create the Energy Corporation of the Northeast overall economics, including costs for at least one suggested
(ENCONO), and the states in the northeast region should plant configuration and capacity. Thereafter, a plan can be
join it. developed to stimulate the necessary interest in overcoming

ENCONO would be authorized to design and execute a the economic, political, and outstanding technical prob-
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lems. It is estimated such a study would cost $200-$300
thousand and may take 6-9 months to complete.

Early in the next decade there will be greater competition
for the capital required to undertake synthetic fuels produc-
tion. The manufacturing capacity of the Nation to produce
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components for the production facilities is likely to become
strained. Therefore, New York and the Northeast region
must move immediately to take advantage of the technolo-
gies that now exist to produce synthetic fuels.



SECTION V-H

Research and Development Plan

1. INTRODUCTION

The State’s energy research, development and demon-
stration programs must continue to emphasize the devel-
opment and demonstration of those technologies particularly
suited for near and mid-term commercialization and imple-
mentation in New York State. Coordinated efforts in ad-
vancing such technologies should be consistent with other
state energy policies.

Wwithin New York State, a vigorous and diverse energy
research and development effort is being supported and
carried out by a variety of participants. They include the
New York State Energy Research and Development Authority
(ERDA), the New York Gas Group (NYGAS), the Empire State
Electric Energy Research Corporation (ESEERCO), and the
individual gas and electric utilities.

This ongoing R&D effort involves private engineering and
scientific firms, universities, industries, state agencies, and
local government. The utility research organizations and
ERDA also coordinate their work with two national energy

research organizations—the Gas Research Institute (GRI) -

and the Electric Power Research Institute (EPRI)—and also
with the United States Department of Energy (DOE).

The overall purposes of New York’s collective energy
research and development activities are to (1) establish
ways to use energy more efficiently while reducing waste,
(2) produce and distribute energy less expensively, and (3)
improve the safety and environmental compatibility of energy
production and use. It is recognized, however, that these
goals are being pursued within New York with limited
resources compared to the costs of creating new technolog-
ical solutions to basic energy problems. New York utilities
and agencies together spent an impressive $53 million on
energy research and development in 1978; but only the
federal 'government and industry command the scale of
resources necessary to develop new coal conversion tech-
nologies, discover cost-competitive ways to tap renewable
energy sources, unlock the natural gas potential in shale,
and invent highly efficient transportation vehicles.

The State’s energy R&D goal is to develop technologies
that will apply best to New York State’s particular energy
situation. The research efforts here recognize the need to
adapt the technologies and solutions being developed by
industry and the federal government to solve New York's
problems. The particular weather conditions, environmental
restrictions, intrastate energy supply and distribution sys-
tems, and patterns of energy demand are some of the factors
that require consideration in developing technologies to
suit New York’s needs.

A second aspect is to work with the federal government,
industry, and the large research centers (GRI and EPRI) to
bring their resources to solving the kinds of problems that
exist in New York. This is done by professional interchanges
at the staff level to develop programs and projects that can
be performed in New York. In addition, New York utilities in
1978 contributed $743,000 to the Cas Research Institute'and
$13,213,000 to the Electric Power Research Institute. This
gives New York considerable potential leverage in helping
set priorities for these major national organizations.

Finally, in-state energy research and development must
attend to those energy opportunities and problems that are
unique to the State, such as the development of indigenous
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resources, the creation of technologies and strategies for
energy conservation, and the effective dissemination of
information on new, energy-efficient practices and processes
as they apply within the State.

A natural division of responsibilities exists among New
York research and development organizations. The gas and
electric utilities individually fund projects that are of par-
ticular use to their own specific operations—such as envi-
ronmental studies relevant to their own plant operations,
experiments with time-of-day rates within their own service
areas, studies of improved generation, transmission and
distribution systems, and assessment of ways to decrease
metering and billing costs. Consortium arrangements also
exist for cooperative efforts among the utilities. ESEERCO
has been created to develop statewide electric utility R&D
strategies and to fund, contract for, and administer research
and development programs dealing with problems or oppor-
tunities common to the New York electric utility companies.
It also helps plan and coordinate State utility R&D programs
and interaction among the State’s electric utilities and other
R&D organizations such as DOE, ERDA, EPRI, and universi-
ties. »
The State’s 14 gas utilities have formed a trade associa-
tion, called the New York Gas Group (NYGAS), that provides
a number of services to its members. NYGAS has established
a special committee (NYSEARCH), that is responsible for
developing specific R&D objectives and strategies. NYSEARCH
has special responsibility for providing initiative on efforts
that by nature or size involve several companies. NYSEARCH
also provides a forum for interaction among the gas utilities
and New York ERDA, GR!, and others.

New York is unique among the states in having its own
energy R&D agency. The New York State Energy Research
and Development Authority has a general mandate to find
ways to improve New York's energy future through research,
development, and demonstration of new technologies. The
Authority’s enabling legislation states that

The purposes of the Authority shall be to develop and
implement new energy technologies consistent with
economic, social and environmental objectives, and
to develop and encourage energy conservation tech-
nologies.

ERDA seeks to concentrate its resources in the several areas
that potentially can meet this overall goal best. 1t works
closely with the utilities, ESEERCO, NYGAS, the Public Ser-
vice Commission (PSC), the Department of Environmental
Conservation (DEC), and the State Energy Office (SEO) in
identifying research program areas and works with them to
set an energy R&D agenda for the State, The preparation of
this State Energy.Master Plan, with its comprehensive view
of supply sources and user demands, provides a coherent
vehicle for focusing future State R&D priorities and activi-
ties. While a fair amount of coordination and communica-
tion exists, in the past the major R&D organizations have
pursued their research with a certain degree of independ-
ence. In areas where each organization must deal with
special problems and needs associated with its particular
role in the energy system, an independent style of con-
ducting basic and applied research is appropriate. The
long-term energy crisis in which the State is now immersed,




where liquid or solid fuels cannot be used. Thus, research
and development also is being sponsored in coal gasifica-
tion technologies.

New York is promoting the development of fluidized bed
combustion of coal because it has the potential to improve
combustion efficiency and simplify and reduce the cost of
pollution control. (A fluidized bed boiler operates by sus-
pending coal and mineral particles in an upward current of
air in the combustion chamber.) Atmospheric fluidized beds
appear especially applicable to industrial facilities. Pressur-
ized fluidized bed combustion in a combined cycle mode
has the potential to improve electrical generation efficiency.
Thus, research to promote the development of fluidized bed
technology is required. DOE, EPRI, and ERDA are making a
major cooperative effort to assess the tolerance of gas tur-
bines for effluent from pressurized fluidized beds.

One way to reduce the potential environmental impacts
of coal use is to reduce the sulfur and ash content before
burning. New York will continue to support long-term re-
search to improve the efficiency of methods for cleaning
coal. Most of New York’s work in this area is being done
cooperatively through EPRI or with federal support.

In summary, coal liquefaction, coal-oil mixtures, fluidized
bed combustion, pollution control in conventional coal
combustion, low and medium BTU gasification, combined
cycle gas turbines, and physical coal cleaning research proj-
ects appear to be the most productive areas for coal research
and development in New York State. In addition to direct
research in these areas, considerable effort is also devoted
to monitoring research conducted by others.

B. Conservation

R&D for energy conservation must be concerned with the
development of new conservation technologies and energy
management techniques, especially those that might be
readily implemented. A comprehensive energy conserva-
tion program must build a working relationship between
R&D organizations and decision makers in energy use sec-
tors. Program targets include residential and commercial
buildings—utility and customer load management, indus-
tries, and transportation. Consideration must be given to
removing institutional and motivational barriers.

The residential and commercial conservation activities
will focus on two areas: (1) the development of energy
systems and equipment for buildings, including new ther-
mostat arrangements and more efficient heating, cooling,
and ventilating devices, (2) the development of more energy
efficient building envelopes, emphasizing improved window
design and safe, inexpensive insulation and infiltration bar-
riers.

Load management calls for incentives that will lead con-
sumers to change their pattern of using electricity so that
energy use in peak periods is reduced. One of the major
methods for pursuing this goal is to create “time-of-day” rates,
so that electricity costs less during non-peak periods. Re-
search and development should continue to be concerned
with the adaptation of hardware, especially meters, that will
promote the implementation of time-of-day rates. Modeling
of the financial effects of load management will help assure
that such measures achieve true savings. Studies of the
consumer acceptance and life-style problems associated
with these special rates are needed.

Industry can save energy in two ways: by better recovery
and use of waste heat, and by more energy efficient indus-
trial processes. Industrial conservation includes develop-
ment of better ways to use waste heat, such as open cycle
industrial heat pumps and stack gas heat recovery. Also
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under way are programs that will help develop more energy
efficient industrial processes for New York businesses, such
as efficient electric motors and furnace systems. One waste
heat recovery system funded by DOE and ERDA that has
potential for statewide applications has been successfully
demonstrated at a municipal power plant on Long Island.
Another project is aimed at developing an industrial-sized
heat pump that will extract energy from a condensing liquid
waste heat stream and produce low-pressure process steam.

The gas and electric utilities will be exploring a number of
possible ways to increase the efficiency of energy genera-
tion. The electric utilities are exploring such developments
as gas turbine reingestion and a variety of heat pump tech-
nologies. For example, GRI and ERDA are sponsoring devel-
opment of an advanced gas-fired heat pump to reduce
substantially the amount of gas required to heat a home.

Transportation is a critical sector in the economy, one that
demands new technologies and systems for conserving
energy, especially fossil fuels. Demonstrations are under
way to test the prospects of using electric vehicles in New
York. DOE has selected ERDA to demonstrate 45 electric
vehicles, that will be used as part of the regular fleets of the
New York State Office of General Services, the Port Authority
of New York and New Jersey, and Westchester County. Many
past programs to encourage use of mass transit have failed,
and it is important to seek innovative ways to make this
form of transportation considerably more attractive and
available to the public. Qther aspects of transportation
conservation will also be considered, including energy re-
covery and more efficient operation of vehicle fleets.

The institutional and motivational barriers to conserva-
tion are difficult to handle. They include such things as
building codes, which do not permit certain kinds of energy
saving devices or designs; tax laws that discriminate against
conservation measures; personal inertia that blocks change
even if energy and money can be saved; and lack of access
to the capital required to purchase conservation equipment.
Research and development to overcome these problems
would concentrate on the following kinds of activities:
creation of financial mechanisms and contracts that will
promote conservation, research on the nature of the resist-
ance to such things as altering thermostats and insulating
homes, examination of the way codes restrict conservation
practices, and feasibility studies of the prospective impacts
of different tax incentive systems.

C. Renewable and Indigenous Resources

Several renewable and indigenous resources appear prom-
ising for making significant contributions to the State’s energy
needs over the next 15 years and are reflected in the Master
Plan. Energy R&D plans call for the long-term development
of the following energy sources:

* solid waste

* hydropower
 solar energy

e wind energy

¢ biomass energy

» Devonian shale gas

Research and development to promote the use of indige-
nous and renewable resources must encourage the devel-
opment of technologies for harnessing these sources and
then match the methods with appropriate end uses.

Resources judged to hold the most promise at this time
include hydropower, solar energy, biomass, Devonian shale
gas, and solid waste.

ERDA and the utilities have begun an ambitious program




to develop small hydropower sites. For economic and envi-
ronmental reasons, sites where dams already exist are being
emphasized: They can be put into service faster than sites
without dams. ERDA has identified 1,672 sites either dor-
mant or never used that have potential for hydropower
development. Of these, 20 have been selected for potential
demonstration projects. The small hydropower program
eventually couid generate as much as 2 to 3 percent of the
State’s present electrical energy.

The solar R&D will focus on the application of passive

solar design to the New York State setting with emphasis on-

winning the understanding and support of the public,
builders, and architects. Active solar R&D will continue to
emphasize domestic hot water supply, with the results of
major demonstration programs being widely broadcast to
prospective users.

A number of biomass options exist. Given New York’s
particular mix of resources, wood appears to be the best
candidate for generating substantial energy. Wood may
become economical as a source of steam-generated elec-
tricity, although its most efficient and widespread use may
well be as a fuel source for space heat. Several projects are
under way in this area, including assessing the potential for
commercial tree farms and demonstrating community wood
collection programs. Another project is investigating the
possible formation of a non-profit wood fuel cooperative in
Ulster County. Wood can be cheaper than oil or natural gas
in many rural areas; but because of fears of increasing costs
of wood and inadequate future supplies, people often are
reluctant to rely on wood-burning stoves. If the demonstra-
tion is successful, cooperatives could be set up in communi-
ties across the State. In general, the technology for wood
fuel use is simple, reliable, and highly efficient, A major
R&D effort in this area is not currently envisaged.

As part of its long-term R&D agenda, New York will con-
tinue to develop those indigenous and renewable resources
that may one day be important but that do not appear
capable of making substantial energy contributions in the
next 15 years. These include wind, active solar (including
photovoltaic), non-wood biomass, and geothermal energy.
These technologies offer some attractive individual appli-
cations in the near term, with far greater potential for the
long term if considerable developmental effort is made.

D. Unconventional Gas Sources

Natural gas will continue to play a vital role in meeting
the energy requirements of New York State. To help ensure
adequate supplies in the future, unconventional sources of
methane will need to be developed. An estimated 4.4 trillion
cubic feet of methane are contained in gas bearing Devonian
shale in New York. The gas is trapped in the shale and is
dislodged only by fracturing the shale deposits, thus permit-
ting the gas to flow to well shafts. New York ERDA has
initiated the development of methodologies for locating the
trapped gas and will work with DOE in the development of
processes for fracturing the shale to release the embedded
gas. Such projects require considerable capital and are being
undertaken with the financial backing of the federal gov-
ernment.

The use of solid wastes has expanded recently, and several
technology options are being evaluated. Methane can be
recovered from sanitary landfills by extracting the gas pro-
duced through the natural anaerobic decomposition of
refuse. Gas is mined by drilling wells into the landfill surface
and applying a slight negative pressure to the wall. The
landfill gas is approximately 60 percent methane with a
heating value in the range of 500-600 BTU per standard
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cubic foot. It is estimated that three New York City landfills
along could produce 7.7 x 10'2 BTU per year of raw gas.
This is equivalent to 1.2 million barrels of oil saved per year
or about 2.5 percent of Consolidated Edison’s annual oil
consumption.

Two alternative uses exist for methane produced from bio-
mass. The first approach is to upgrade the gas to pipeline
quality for conventional distribution. The second approach
is to develop an industrial, commercial, or residential de-
mand close to the production site with burners and appli-
ances that are compatible with the raw extracted gas. A
number of waste sources and processes are being examined
to determine which technologies are most cost-effective in
producing low and medium BTU gas.

E. Transmission and Distribution of Electricity and Natural
Cas

R&D on the transmission and distribution of electricity
and natural gas is aimed at lowering the cost and improving
the reliability and safety of transmitting and distributing
energy from central facilities to customers. Research efforts
range from attempts to achieve long-range goals of utilities
nationwide to objectives of a highly local nature encoun-
tered by specific utilities.

The national research organizations, EPRI and GRI, are
pursuing R&D that is applicable to a wide range of utilities.
In addition to sharing in financing generic projects through
general funding commitments to EPRI and GRI, New York’s
electrical and gas distribution utilities cooperate by partici-
pating in demonstrations of new transmission and distribu-
tion hardware.

For the electric utilities, distribution R&D will emphasize
devices for controlling and monitoring electrical use. In
particular, two-way communication systems will be devel-
oped to facilitate load management by utilities.

Transmission systems are critical not only for the move-
ment of bulk electricity, but for the overall stability and
reliability of the system. Transmission R&D will focus on the
electrical and mechanical properties of insulators for both
above and below ground lines, on improving towers and
footing design, on new building designs for conductors, and
on techniques for locating damaged underground cables. In
addition, a 100 MW DC link, funded by EPR{, General Elec-
tric, and the New York utilities, is to be demonstrated in New
York City.

The State’s electric utilities also are concerned with solving
transmission problems that are unique to New York. In par-

ticular, the siting of power lines requires research into the.

economic, engineering, health, safety, and environmental
aspects of placements.

New York's gas distribution utilities will concentrate their
efforts, both cooperatively and individually, on five research
areas: construction and maintenance, metering and billing,
piping system designs, operational safety, and system oper-
ations. Projects in these areas will include developing main-
tenance methods that do not require excavation, remote
metering, energy value metering, leak detection, pipe loca-
tion, and corrosion prevention. As with the electric utilities,
environmental assessments of the siting of transmission
lines will be conducted.

Transmission and distribution are research areas of pri-
mary concern to the electric and gas utilities. They are
integral to the operation of their businesses and, therefore,
emphasized in their research agendas.

3. SUMMARY

Meeting New York’s energy needs requires the develop-



ment of all options open to the State. Conservation, renew-
able energy sources, and indigenous resources are the most
attractive means of meeting needs because of their rela-
tively benign environmental impacts and their availability.
All resources must be explored, developed, and demon-
strated, however, to ensure meeting these needs in an eco-
nomical, safe, and environmentally sound fashion. The
State’s current R&D program has taken a comprehensive
approach through the cooperative efforts of ERDA, SEO,
PSC, ESEERCO, NYGAS, the utilities, industry, universities,
local government agencies within the State, national organ-
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izations, and the Federal government.

All major organizations in energy R&D must continue to
communicate and cooperate with one another to avoid
duplication of efforts. R&D resources are limited; they must
be used as advantageously as possible to promote the well-
being of New York residents as well as the national interest.
Furthermore, balance must be maintained in meeting short-
term needs and longer-range goals. This strategy must meet
energy requirements while remaining compatible with other
economic, social, and environmental goals.




SECTION V-1

Energy Financing— Institutional Changes

1. INTRODUCTION

The next fifteen years will require institutional changes in
the energy finance field. There will be both a limited number
of billion dollar, high risk, new technology projects and a
multitude of low cost projects that, summed over millions
of projects, will require multibillion dollar financing. Al-
though conventional securities will still be used to finance
energy projects, new financing mechanisms will have to be
used. For instance, the cost of developing a new energy
source such as a major new coal gasification plant ranges
from 1.5 to 2.0 billion dollars. The high risk of this type of
new technology enterprise increases financing costs. Since
financing costs are passed on to consumers, the price of
energy also increases as the financial risks increase. In con-
trast, the emerging next generation of energy conservation
measures will require financing by many homeowners, land-
lords, businesses, and industries. Traditional sources of
financing such as home improvement loans will meet some
"but not all of these financing needs. For example, replacing
millions of furnaces with much more efficient units will
require billions in financing.

Moreover, to accomplish the objective of decreasing New
York State’s dependence on oil, new financial mechanisms
will be needed to stimulate the necessary funding for
increased penetration of conservation, renewable resources
and coal conversions. The Congress, acting on proposals
made by President Carter, is finishing legislation which would
provide some of the necessary funding to enhance the
penetration of these technologies and techniques as well as
stimulate the development of a synthetic fuels industry. The
Crude Oil Windfall Profits Tax presently before the House
and Senate provides for a new means of financing energy
projects. Some of the expected revenues, totaling $227 bil-
lion over the next ten years, may be dedicated to the devel-
opment of synthetic fuels as well as funding for conservation,
renewable resources and coal conversions. While the Senate
and the House have not decided on the final funding levels
for the various technologies and techniques, strong emphasis
has been placed thus far on the development of synthetic
fuels. _

The Northeast is the largest population center in the
country and the region most dependent on foreign crude
oil. Unlike other parts of the Nation, the Northeast has little
natural gas or crude oil production. This combination of
population density, heavy dependence on foreign oil, and
little oil and gas resources, makes the Northeast a prime
energy problem area in the United States. This fact should
be recognized by the federal government as federal solu-
tions are formulated. A major new effort in energy devel-
opment will have regional economic development implica-
tions. If a portion of such efforts occurs in the Northeast, the
economy of the region will benefit; if not, the regional
economy is likely to suffer. The President’s synthetic fuel
proposal could harm the Northeast’'s economy as funds are
drained away to pay for synthetic fuel development in the
West. One obvious solution for this problem would be a
more balanced Federal funding level between energy con-
servation and synthetic fuel development. The Northeast
would benefit from a massive Federally funded energy con-
servation program. Traditional financial mechanisms like
the bond market will continue to play an important role in
energy financing but will be supplemented by more innova-
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tive approaches on the national, regional, and state level if*
the Northeast and Nation are to decrease their dependence
on foreign imported sources of oil.

New methods of financing will be needed to finance
construction of energy production technologies including
small hydro, cogeneration, resource recovery, solar, and
coal conversion facilities. The existing capital markets view
funds for constructing new energy projects as venture capi-
tal. New and innovative financing on a national, regional,
and state level will therefore have to be designed to channel
funds into the new technology areas and existing mecha-
nisms will need improvement. In addition, energy conserva-
tion activities will require massive financing of many small
scale projects. Utilities may find financing energy conserva-
tion more cost effective than construction of new facilities.

2. The New Financial Institutions

New York’s energy future can be improved if new types of
financial institutions and mechanisms are implemented.
These include federal initiatives like the establishment of a
Solar and Conservation Bank, a regional energy develop-
ment entity (ENCONO), and a limited synthetic fuels indus-
try, as well as a reorientation of existing State mechanjsms
such as the Power Authority of the State of New York and the
New York State Energy Research and Development Authority
to channel funds into renewable resources, conservation,
and coal conversions on the State level.

A. Federal Financial Mechanisms

President Carter, in his Special Energy Message of July 15,
1979, called for the establishment of new financial mech-
anisms to stimulate the development of a synthetic fuels
industry within the United States and for establishment of a
Solar Bank to fund the development of renewable resources
over the next two decades.

House and Senate bills establishing a Synthetic Fuels
Corporation has passed both Houses of Congress and are
now in Conference. The Conferees have decided on a pre-
liminary 5 year, $20 billion program for development of
synthetic fuels. The Corporation would use funding derived
from the Windfall Profits Tax to finance private, public, and
joint ventures as well as to give loan, market, and price
guarantees to develop 2.0 million barrels a ddy of synthetic
petroleum substitutes by 1992, to decrease the country’s,
dependence on foreign imported sources of oil.

The technologies used by the synthetic fuels industry
might include oil production from coal, shale, tar sands,
heavy oil, and agricultural products; gas production from
coal, shale, and sandstone formations, and from other
sources such as agricultural biomass; and alcoho! produc-
tion form coal, grain, and wood.

The development of the synthetic fuels industry poses a
severe financial problem. The technology, although proven
on a small scale basis, is viewed by investors as high risk in
nature. If conventional securities were used to finance these
projects, the cost would be high and problems of attracting
capital would persist. It is doubtful that securities could be
floated by private enterprises unless price supports and/or
loan guarantees were provided by the federal government.
Private investments for synthetic fuels development could
also be stimulated by providing low tax rates on income




produced from synthetic fuel operations and other meas-
ures such as investment tax credits and accelerated depre-
ciation as recently suggested by an Electric Power Research
Institute Study citation.

The establishment of a Solar Energy Development Bank
and an Energy Conservation Bank have been proposed by
the Congress as new mechanisms to distribute funding from
the Windfall Profits Tax. These would provide subsidies for
below market interest rate loans to owners or builders of
commercial and residential structures for the purchase and
installation of solar energy systems in such structures as well
as financial assistance in the form of loan subsidies made to
owners of existing residential buildings for the purchase and
installation of energy conserving improvements in such
buildings. The Solar Bank, subject to final conference agree-
ments, is authorized funding of $485 million in the House
version through Fiscal 1983 and $750 million in the Senate
version. The House version of the Energy Conservation Bank
is authorized $2.3 billion through fiscal 1983. The Senate
version is authorized 3.35 billion through Fiscal '84.

B. Regional Energy Industry—Energy Corporation of the
Northeast (ENCONO)

Although energy planning is being carried out at the Na-
tional level and in various states, no coordinated energy
planning is occurring on a regional basis. National policy
and programs and the New York State Energy Master Plan’s
policies and programs can be implemented better if there is
also corresponding regional planning.

Some portions of the Northeast have economies with
limited growth prospects. To solve this problem, the Gov-
ernors of seven Northeastern states met in New York during
June 1976, and formed the Coalition of Northeastern Gov-
ernors (CONEG). CONEG has made several proposals to
lessgn the economic problems of the Northeast. CONEG,
recognizing the relationship between the Northeast’s energy
situation and economic problems, proposed creation of
ENCONO late in 1976.

ENCONO is designed to be a multi-purpose entity to
Northeast. ENCONO could be used to finance investments
in conversion projects such as industrial cogeneration facil-
ities, and renewable resource programs, such as hydroelec-
tric facilities and solar technologies.

ENCONO would be a regional public corporation to
finance energy projects for the Northeast. Funds would be
raised by equity contributions from each member state at a
rate of $1 per capita. New York would contribute approxi-
mately $18 million to ENCONO initially, based upon current
population levels. In addition to this contribution, member
states can make additional contributions and private industry
can also provide capital for ENCONO. Thus ENCONO would
be a finance vehicle for joint private, state, and federal
funding of energy projects. Once the capital contributions
have been received, bonds guaranteed by the Federal gov-
ernment up to 15 times the amount of the subscriptions can
be issued. i

ENCONO is needed to finance energy projects in the
Northeast, especially major capital projects such as indus-
trial cogeneration, small hydro, and coal resource devel-
opment. ENCONO would develop facilities that will contri-
bute to the Northeast's efforts to reduce its dependence on
foreign oil. For example, ENCONO could finance improve-
ments which may be required to upgrade the transportation
system needed to carry increased amounts of coal. Financing
could also be used to help develop coal mining in the
region. ENCONO financing could also be used to assist
industries with conservation, renewable resource, and coal
conversion activities.
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ENCONO would implement and coordinate energy plan-
ning in the Northeast. ENCONO could design and construct
projects on a regional basis. For instance, the National en-
ergy policy stresses increased use of coal. ENCONQO, working
directly with coal producing regions such as the Appala-
chian states, could develop joint projects beneficial to both
regions. ENCONO would develop energy solutions on a
regional basis thereby coordinating mututally beneficial
state and federal energy policies.

C. State Energy Financing Mechanisms

Financing will be needed within New York State for small
power producers constructing renewable resource installa-
tions, for conservation investments, and for utility coal
conversions. For example, municipalities will need financing
for planned resource recovery or small hydro facilities. Also,
end users will need funds to finance conservation improve-
ments and small renewable resource items such as wood
burning stoves and solar systems. Although some of these
potential energy producers and users will obtain conven-
tional financing, others will not. State financing mecha-
nisms could be used to supplement traditional funding
sources.

New York State must reorient existing institutions like the
Power Authority of the State of New York (PASNY) and the
New York State Energy Research and Development Authority
(NYSERDA) to provide funding for conservation and renew-
able resources so that the conservation and renewable
resource initiatives outlined in Section V-B and V-C, respec-
tively, obtain the necessary funding for implementation
over the planning period.

PASNY could participate more directly in conservation
programs and the Statewide development of all forms of
alternative electric generation, such as solid waste disposal/
refuse-processing and cogeneration facilities. This could be
accomplished through the issuance of bonds on a central-
ized basis or through the acquisition, ownership, comple-
tion, or financing of individual projects. In essence, the
Power Authority could be given the tools it needs to commit
its resources and its expertise to reducing New York’s depend-
ence on imported oil by developing New York’s indigenous
renewable resources.

The Power Authority could, for example, issue $50-$100
million in bonds to provide loans to qualified parties. Sev-
eral municipalities in New York State will be developing
resource recovery facilities that will be producing energy in
the form of steam and/or electricity. As these governmental
units attempt to arrange financing, some may find it impos-
sible to attract funds at a reasonable cost. In a similar
manner, municipalities owning small hydro sites but lacking
sufficient financing could utilize PASNY financing to develop
the sites to produce electricity.

The Power Authority could also be authorized to develop
innovative programs in energy conservation. These programs
would use PASNY’s unique financing capability to develop a
program of low cost energy conservation loans for residen-
tial and commercial properties.

PASNY could offer a new direction to the historical role
that utilities have played in New York State by stimulating
investment in residential, commercial and industrial con-
servation measures, as well as the development of renew-
able resources such as small hydro, resource recovery, and
cogeneration.

The electric and natural gas utilities in New York State
currently assist end users to finance conservation devices
under the program established by the Home Insulation and
Energy Conservation Act (HIECA) of 1977. This program




could be expanded to include other investments, such as
solar and wood burning stoves. In addition to expanding the
HIECA program, other actions could be taken by the utilities
(including PASNY). The utilities could develop a program to
install conservation devices on end users’ premises. There
investments could be placed in the rate base with the costs
recovered through normal ratemaking channels. The spe-
cific end user would not have to repay the [oan until the
property is sold. This type of program is being used for
conservation investments by the Pacific Power and Light
Company. The concept behind the program is that it may be
cheaper to undertake conservation investments for end users
rather than to construct large, high-cost electric generating
facilities.

NYSERDA could also act as a centralized finance agency
to aid in developing renewable resources, conservation
investments, and coal conversions. NYSERDA, in a role
similar to PASNY, could finance renewable resource items
through a centralized fund approach or by owning the
investments. Since NYSERDA is involved in the research and
development of renewable resource technologies, NYSERDA
would be better qualified to evaluate renewable resource
investments than institutions which are unfamiliar with the
specifics of the renewable resource technology and invest-
ments. '

Coal conversion is presently economic with respect to the
specific plants recommended for coal conversion in the
electric supply plan, Section V-F. However, electric utilities
have argued that the costs to ratepayers will be increased
temporarily rather than decreased if utilities convert to coal
because of the increased costs of pollution control equip-
ment. This temporary rate increase bubble masks the de-
creased costs of coal in relation to oil and the positive
economics of such investments.

NYSERDA could be used to reduce or eliminate this tem-
porary rate increase by helping to finance conversions of
oil-fired electric generation stations to coal. Currently,
NYSERDA has a pollution control facility financing program
to obtain tax-free status for bonds issued by utilities for
pollution control equipment. NYSERDA could use this pro-
gram to obtain tax-free status for the portion of the coal
conversion costs which represent costs associated with pol-
lution control equipment. Since the coal conversion pro-
gram is in the national interest, the Internal Revenue Service
(IRS) should permit all bonds issued for coal conversions to
be tax exempt. This could be done by including coal conver-
sion bonds as tax exempt securities under Section 103(b) of
the Internal Revenue Code.

3. PROPOSALS —Federal Actions

» Congress and the New York State Legislature should enact
legislation authorizing the establishment of the Energy
Corporation of the Northeast; the Federal Government
should quickly implement ENCONO.

Legislation to authorize the creation of the Energy Corpo-
ration of the Northeast (ENCONQ) is being considered by
Congress. If passed, this legislation would authorize EN-
CONQO to be established as a regional energy development
authority whose purpose is to finance energy supplies for
the Northeast. In addition to federal legislation authorizing
ENCONO, the New York State Legislature must enact a bill
enabling New York State to join ENCONO. For ENCONO to
become operational, the federal measure must be passed,
and at least three individual states must pass legislation
authorizing them to participate. Once the appropriate legis-
lation is passed, ENCONO will become operational after 1)
the president appoints incorporaters to establish ENCONO,
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and 2) directors are appointed by the Governors of member
states, representatives of private industry, and the President.

ENCONO is to be both a planning and a financing mech-
anism designed to own projects in the start-up phase. After
initial development, ownership of the projects will be trans-
ferred to others. ENCONO will raise capital by subscriptions
from each member state amounting to $71 per capita. States
can increase their investments above the initial per capita
contribution and capital can be invested by private inves-
tors. Once ENCONO's equity base is established, federally
guaranteed bonds up to 15 times the amount of equity may
be issued.

It is clear that ENCONO must be an integral part of the
implementation of this energy master plan and major new
federal energy development initiatives such as the synthetic
fuels program. ENCONO is needed to finance energy sources
indigenous to the Northeast such as development of coal
resources. Other projects which would benefit from ENCONO
financing include development of low head hydro projects,
other renewable resource projects, cogeneration facilities,
and conservation investments.

» Congress should enact legislation to provide financial
assistance for conversion of existing oil-fired capacity to
coal and for construction of new coal-fired capacity to
reduce oil dependence.

The need for the United States to decrease its depend-
ence on foreign oil is a national problem with national and
international implications. Therefore, the conversion of
existing oil-fired capacity to coal warrants Federal policies
and funding. Federal legislation which mandates coal con-
versions should also provide for funding of those conver-
sions. In addition, federal money should be available to
utilities which wish to convert other powerplants to coal
when such conversion appears to be in the national interest.
Presently, the Carter Administration has proposed a two
phase 10 billion dollar program for oil reduction in the
utility sector by coal conversions and the stimulation of
renewables to decrease utility oil use.

A 3.6 billion dollar proposal would be used to hasten the
coal conversions ordered under the Energy Supply and Envi-
ronmental Coordination Act (ESECA) and the Public Utility
Fuel Use Act. This proposal offers New York State and the
Northeast needed funding to convert those plants presently
under federal coal conversion orders and to shield the
ratepayers from the temporary rate.increases incurred by
the addition of expensive pollution control equipment. An
additional six billion dollars has been proposed to stimulate
the use of any other technologies, especially renewables, to
back out oil use in the utility sector.

Such legislation should be enacted and funds appropri-
ated expeditiously to decrease the use of oil in the utility,
sector as well as to shield ratepayers from the increased
costs of coal conversion.

State Actions

» Develop a NYSERDA pilot program of financing for util-
ity, industrial and institutional coal conversion and pre-
pare a program of incentives to private companies for
conversion from oil to coal. '

The increased use of coal to meet the State’s energy needs
is an essential component of the strategy to reduce the
State’s dependence on imported oil. It is essential to find
methods of financing coal conversions that provide the
proper incentives to encourage utilities and private compa-
nies to convert to coal.

NYSERDA should develop a pilot program to assess the



most economical and efficient methods of encouraging
coal conversions which ensure the maintenance of envi-
ronmental quality and the promotion of the use of coal.
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These conversions will ensure that New York State will be
able to diversify the State’s fuel mix and become less
dependent on oil.




SECTION V-

Impact of Rising Energy Costs on Low Income Households

1. INTRODUCTION

Energy expenditures for New Yorkers have increased dra-
matically since 1973. In the last seven years, the average
price of a gallon of home heating oil in New York State has
increased 334 percent from 20.4 cents per gallon in 1973 to
88.6 cents per gallon by January, 1980. The average price of
residential natural gas rose 146 percent between 1973 and
1980 from $1.74 per thousand cubic feet (MCF) to $4.28 per
MCF. Average residential electric prices jumped 103 percent
from 3.5 cents per KWH in 1973 to 7.1 cents per KWH in
1980.

Recent OPEC and national oil pricing actions will drive
energy prices higher for New York State residents. From
December, 1978 to March, 1980, the OPEC countries have
increased the composite world oil price by 131 percent from
$12.60 per barrel to $29.06 per barrel. On June 1, 1979, the
federal government began the 18 month process of decon-
trolling domestic oil prices to the world level. By the end of
1981, New Yorkers will spend an additional $6.0 billion on
energy as a result of these actions.

The burden of higher energy costs falls heaviest on low
income households. In 1978, the average low income house-
hold spent approximately 33 percent of its income on direct
energy costs whereas the average median income house-
hold spent about 9.6 percent of its income on direct energy
costs.1 It has been estimated that the percentage of income
spent by the average low income household on direct energy
costs would increase to 40 percent as a result of a 25 percent
rise in energy prices. The same price hike would increase the
amount spent on direct energy costs by the average median
income household to 11.5 percent of its disposable income.?

Since energy is a necessity of life, rising costs may force
many low income households into the intolerable choice of
staying warm or buying food. This presents a very serious
energy and social problem for the federal and state govern-
ments.

it is of particular importance to the State of New York and
other Northeastern states because low income households
within these states are impacted more severely than similar
groups nationally. Differences in climate, dependence on
oil for residential heating, transportation costs, and the
condition of the existing housing stock cause seasonal energy
costs within the Northeast to exceed the national average.
In New York, ail households, including those classified as
low income, pay about one-third more than the national
average for energy.3

The following section discusses the impact of rising energy
costs on low income households in New York State, reviews
existing and proposed low income energy assistance pro-
grams and recommends specific actions to help alleviate
the problem.

1Fuel Oil Marketing Advisory Committee of U.S. Department of
Energy, “Low Income Energy Assistance: A Profile of Need and
Policy Options,” Draft of March, 1979, p. 8.

21bid., p. 9.

3Committee on the Budget, U.S. House of Representatives, Rising
Energy Prices and Alternate Energy Policies: Burdens and Benefits,
November, 1977.
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2. LOW INCOME HOUSEHOLDS
A. Overview

“Low-income” is defined as households with incomes
below 125 percent of the Federal poverty level. In 1975, 19.8
percent of New York State’s 4,676,000 families had incomes
that qualified as low-income. For New York State in 1975,
this level was $6,317 for a family of four, $4,262 for a
two-member family and $3,237 for one person, according to
the Office of Management and Budget. By 1979, the level
had risen to $8,375 for a family of four. It is within these
low-income households that the burden of rising energy
costs will be most severe.

Housing stocks in New York State consist of three general
types of dwellings: single and double family units, low rise
structures of three and four family units; and multi-family
structures of five or more units. Low-income-households
normally occupy rented dwellings. The major exception to
this pattern is the low-income elderly, many of whom own
their own homes. The most common housing-type for other
low-income households is the multi-family dwelling.

Residents of multi-family dwellings normally do not con-
trol the temperature of their units. In fact, in New York State,
61 percent of all residents do not control their home space
heating. This number rises to 83 percent New York City,
where multi-family dwellings dominate.

Implicit in the rent in buildings which do not require
tenants to pay directly for energy use is a charge for fuel and
utilities that increases as energy prices rise. A renter wishing
to offset this price increase by decreasing the use of energy
loses the ability to do so when there is no control over room
temperatures.

Of the total 5,813,861 housing units in New York State in
1970, over 54 percent used fuel oil as the primary heating
source. In some counties, dependence on oil heat far

.exceeded 54 percent, as Figures V-J-1 and V-J-2 show.

The New York State housing stock is generally energy
inefficient as a result of its age. This is especially true with
respect to multi-family units. Approximately 37 percent of
New York’s housing stock and 57 percent of the multi-family
units were constructed before World War 1. As of 1977, 21
percent of these pre-World War 1l dwellings had no attic
insulation, 33 percent had no wall insulation, and 6 percent.
had no storm windows.>

B. Multi-Family Housing in New York State

The approximately 2.25 million existing multifamily units
within New York State account for about 36 percent of the
State’s total housing stock. These units represent over 20
percent of the total multi-family housing in the nation and
are located primarily within New York City.®

sCenter for Governmental Research and Services, Survey of New
York State Energy Attitudes, June, 1979, p. 24.

sNew York State Energy Office, New York State Residential Insula-
tion Survey, pp. 16, 20 and 24.

sCenter for Urban Policy Research, Rutgers University, Energy Con-
servation in Multi-Family Housing: A Framework for Policy for New
York State, New Brunswick, NJ, p. 3.
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FIGURE V-J-1

SUMPTION FOR HOME HEATING
BY COUNTY (OVER 50%)
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FIGURE V-J-2

TYPES AND PERCENTAGES OF HOME HEATING FUEL BY COUNTY
FOR ALL OCCUPIED HOUSING UNITS*

Wood, Coal, and

New York ' All Occupied Fuel Oil Utility Gas % Electricity % Bottled Gas,
Counties Housing Units Kerosene, etc. % All Other Fuels %
Albany 94,004 45 51 2 2
Allegany 13,437 16 77 3 4
Bronx } 497,222 67 26 1 5
Broome 69,458 27 63 2 3
Cattaraugus 24,878 22 73 2 3
Cayuga 22,987 35 57 2 6
Chautauqua 47,685 10 84 1 5
Chemung 31,230 13 82 1 4
Chenango 13,839 75 14 2 9
Clinton 19,168 82 3 8 7
Columbia 16,292 75 17 2 6
Cortland 13,773 33 60 0.8 6.2
Delaware 13,910 72 13 3 12
Dutchess 62,495 80 15 3 2
Erie 346,374 9 88 1 0.2
Essex 10,660 89 2 3 6
Franklin 12,907 89 1 1 9
Fulton 17,618 52 41 0.3 6.7
Genesee 17,589 34 59 2 5
Creene 10,750 83 4 6 6
Hamilton 1,567 86 — 3 11
Herkimer 21,466 51 41 2 4
Jefferson 27,435 56 36 2 5
Kings 876,119 63 33 0.7 3
Lewis 6,593 89 1 2 8
Livingston 15,130 44 46 5 5
Madison 17,741 53 38 2 7
Monroe 220,554 30 65 3 2
Montgomery 18,812 45 48 2 5
Nassau 401,056 82 16 1 0.4
New York 687,283 66 23 2 8
Niagara 71,881 46 50 2 2
Oneida 82,080 43 52 2 4
Onondaga 145,322 16 78 3 3
Ontario 23,748 35 56 2 7
Orange 65,607 56 37 3 4
Orleans 11,320 59 31 3 7
Oswego 29,179 42 49 3 6
Otsego 16,785 75 14 2 9
Putnam 15,995 90 1 6 3
Queens 690,056 64 33 1 2
Rensselaer 47,322 56 38 2 3
Richmond 86,192 49 48 2 2
Rockland 60,359 9 88 2 1
St. Lawrence 30,354 71 22 2 5
Saratoga 35,686 56 36 4 5
Schenectady 53,472 44 51 2 3
Schoharie 7,266 91 0.3 4 4.7
Schuyler 5,075 49 33 3 1.5
Seneca 9,853 38 53 1 7
Steuben 30,751 28 63 1 8
Suffolk 295,587 75 21 2 4
Sullivan 16,865 89 0.4 3 8
Tioga 13,375 66 21 3 10
Tompkins 22,614 30 59 5 7
Ulster 43,533 79 10 5 6
Warren 15,394 60 32 4 4
Washington 15,314 70 21 3 6
Wayne 23,553 49 42 2 7
Westchester 282,629 68 28 2 3
Wyoming 10,586 30 64 0.1 8
Yates 6,076 49 38 3 10

*Source — 1970 Census of Housing: Compiled by the New York State Energy Office

Note: Percentages listed for a county may not total 100% because, (A) figures are given as nearest whole per cent; (B) a
small number of households reported no home heating consumption.
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The major energy features ‘'of the State’s multifamily
housing stock compound the energy pricing problems of the
low income persons who inhabit these dwellings. In general,
the multi-family housing stock is old, energy inefficient and
overly dependent upon oil as a primary heating fuel.

According to a recent State Energy Office study con-
ducted by the Rutgers University Center for Urban Policy
Research:?

¢ 57 percent of New York State’s multi-family housing units
existing in 1974 were built before 1939.

¢ 74.6 percent of the State’s multi-family housing units use
oil as their primary fuel.

¢ Multi-family housing accounted for 8 percent of New
York State’s energy consumption in 1974,

The age and home heating oil dependence that character-
izes the multi-family housing stock impact low income
energy prices in two ways. First, the older units lack energy
savings measures, such as adequate wall insulation, thereby
engendering greater fuel consumption per unit. Second, the
cost of home heating oil in New York State has increased
significantly since 1973. The average price of heating oil
exceeded 95¢ per gallon during the 1979-80 heating sea-
son. As a consequence, the low income households which
inhabit New York State’s multi-family dwelling units have
faced the intolerable situation of choosing between such
necessities of life as food and heat this heating season.

C. Low Income Elderly

The impact of higher energy costs on the low-income
elderly tend to be severe because they:

* have relatively fixed incomes in a period when all costs
(food, housing, medical care, in addition to energy) are
rising. ’

* are affected by poor or declining health or perceptual
abilities, often requiring additional heat or lighting.

» often live in inadequate or poorly insulated housing.8

In New York State, out of a total population of 1,948,000
persons sixty-five years and older in 1975, 20.8 percent had
incomes below 125 percent of the poverty level. Sixty-nine
percent of the dwellings occupied by this group were at
least thirty-one years old.

Low income elderly in the State own their own homes
more often than other low-income groups. The New York
State Office for the Aging reports: “In New York City in 1978,
one-third of the residents 65 and over owned their own
homes, and 44 percent of these homeowners paid 40 per-
cent or more of their income for housing utilities and fuel,
regardless of income level.”?

Welfare Research, Inc., in a study conducted for the New
York State Energy Office reached the following conclusions
concerning the energy problems of the elderly poor:

* The energy-related problems of the elderly poor in New
York State are already severe, and will probably become
worse. The elderly poor are experiencing extreme finan-
cial hardships as a result of increasing energy costs. More-
over, these hardships are reducing the quality of living of
this group, causing negative changes in lifestyle, behav-
ior, mood, health and safety.

7Ibid., pp. 1-43a.

8Welfare-Research, Inc., The Impact of Rising Energy Costs on the
Elderly Poor in New York State, January, 1978.

9Speech by Mrs. Lou Glasse, Director, New York State Office for the
Aging to the Conference on “Energy Advocacy for the New York
City Elderly,” June, 1979.
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¢ These impacts are found among both elderly homeowners
and renters. Homeowners appear to be more severely
impacted, however, because they must pay their own
heating costs. Still, the most important predictor of severity
of impact appears to be income.

» The potential for conserving significant amounts of en-
ergy by encouraging the elderly poor to conserve is min-
imal since this group currently consumes only that which
is necessary to satisfy basic needs, considering their poor
housing stock. In fact, many experience difficulty in pur-
chasing even that minimum amoung of energy necessary
to meet basic needs.

¢ Although the majority of the sample surveyed indicated
that they considered their homes well insulated, analysis
of available data indicate that many of the dwellings
occupied by the elderly poor are, in fact, substandard,
and/or poorly insulated, and could benefit substantially
from an expanded weatherization program.

* Intervention programs designed to mitigate the negative
impacts of rising energy costs on the elderly poor have
had mixed degrees of success. Many have had “image”
problems (an association with welfare); all have been
underutilized.

¢ Those intervention programs that are viewed as “entitle-
ment” rather than “welfare” programs and that utilize
effective outreach techniques receive greater acceptance
among the elderly poor.

¢ Intervention programs alone will not solve those prob-
lems associated with rising energy costs and changing
energy policy. Long-range economic solutions are required.

« Energy policy cannot be separated from, nor can it be
implemented without regard for, larger socioeconomic
concerns. Thus, the need for interagency coordination of
energy policy with other socioeconomic policy is clear.10

3. CURRENT FEDERAL AND STATE PROGRAMS AND
INITIATIVES

In an attempt to reduce fuel and weatherizing costs the
Federal and State governments have initiated several pro-
grams aimed at low-income households and individuals.
Figure V-J-3 summarizes these programs.

4. Recommendations

Recent Federal and State actions have begun to address
the problems of rising energy costs of low income house-
holds. However, further steps are necessary. The following
actions are recommended to improve the energy situation
of low income households within New York State.

« New York State, through its Congressional delegation,
should seek increased funding for all Federal programs,
including CIP (now the Federal Energy Crisis Assistance
Program), which assist low-income households in meeting
energy costs, through the use of revenues to be derived
from the proposed Windfall Profits Tax and other sources.

The level of funding from the federal assistance programs,
although helpful in easing the burden of low-income house-
holds, is inadequate to ensure that these households will be
able to afford their essential energy requirements. Increased
funding for these programs at the federal level from funds
derived from the Windfall Profits Tax and other sources
should aid this problem.

¢ The Energy Conservation and Production Act should be

0Welfare Research Incorporated, Op Cit, pp. 7-8.



Program Title

FIGURE V-}J-3

EXISTING FEDERAL AND STATE SUPPORTED LOW-INCOME ENERGY ASSISTANCE
AND INCOME MAINTENANCE PROGRAMS

Program
Description

Program
Administration

Impacts/Comments

Weatherization Program —
as established in 1975
under the Community Ser-
vice Administration Act of
1974, the Energy Conserva-
tion and Production Act of
1976-Title 1V, as amended
by the National Energy
Conservation Policy Act of
1978.

Aid to Families with
Dependent Children
(AFDC)—as established

under the Social Security

Act of 1939-Title IV-A.

Weatherizing of low-
income owned or renter
(private) dwelling units.
Weatherizing includes
physical repairs to the
dwelling unit to help im-
prove its thermal integrity.
Weatherizing services may
include, but are not limited
to, weather-stripping and
caulking around doors and
windows; the addition of
or introduction of insula-
tion; replacement of storm
windows and/or external
doors. As of February 19,
1980, the maximum expen-
diture per dwelling unit is
$800. Program eligibility is
limited to individuals and/
or families at or below
125% of the Office of
Management and Budget
poverty income
guidelines.

Financial assistance is
given to a family with
minor children without
sufficient means of support
because of the absence,
death, incapacity of a
parent or unemployment
of either parent. Individual
determinations are made
on a case-by-case basis to
establish whether a family
has sufficient means of
support before an AFDC is
given. AFDC recipients re-
ceive monthly assistance,
benefit levels set by the
State. In New York State,
benefits reflect established
cost standards for family
maintenance needs.
Monthly allowances for
fuel for heating vary ac-
cording to family size,
county, and type of fuel
used. Allowances do not
vary according to actual
fuel payments of the

- family.

The program, in the past,
has been funded jointly by
the Department of Energy
(DOE) and the Community
Service Administration
(CSA). As of 1978, CSA was
no longer a funding source
for the program. The pro-
gram is now being sup-
ported by DOE. Adminis-
tration within New York
State is through the
Department of State’s
Division of Economic Op-
portunity (DEQ). Locally
the Community Action
Agencies administer the
program. DOE allocated
an estimated $18 million
for FY 1979 in New York
State.

Department of Health,
Education and Welfare
provides 50 percent of total
program funding to New
York State Department of
Social Services. The State
and the county govern-
ments share the remaining
50 percent of program
funding.

As of March 1979, approx-
imately 13,000 units have
been weatherized in New
York State through the
local community action
agencies with the assis-
tance of DEO. Over
525,000 households re-
main to be weatherized.
Assuming that the pro-
gram continues at this
year's funding level, it
would take approximately
another 17 years to
weatherize all eligible
homes. Comprehensive
Employment Training Act
(CETA) labor available to
perform weatherization
activities is inadequate. A
nationwide survey con-
ducted by CSA showed that
while the projected FY 1979
need is for 21,772 CETA
workers, only 41 percent
(8,875) of these workers
will actually be obtain-
abie. Moreover, the Depart-
ment of Labor’s budget for
FY 1980 proposes over a
50 percent cut in the
number of CETA workers.

Approximately 360,000
households receive assis-
tance each month under

the AFDC program. The last

increase in benefit levels
(allowances for fuel for
heating included) for AFDC
recipients was in 1974. Ap-
proximately $140 million
was certified as payments
in January, 1979. Monthly
fuel for heating allowance
for a family of four in
Nassau County, using a
fuel other than natural
gas, is $42. For a family of
four in Essex County, that
amount is $69 monthly.
Social Services offices can
authorize additional fuel
allowance payments if spe-
cial circumstances are met.
Determination must be
made on an individual case
basis. During the 1978/79
fuel season, only 34 coun-
ties in New York State
provided this type of assis-
tance to AFDC recipients.



Program Title

Program
Description

Program
Administration

Impacts/Comments

Emergency Assistance to
Needy Families with
Children (EAF)—as

established in 1967 under

the Social Security Act
of 1967 —Title IV-A, as
amended.

Supplemental Security

Income (551)—as es-
tablished in 1974 under
the Social Security Act
of 1972 —Title 16, as
amended.

Emergency financial assis-
tance is given to low-
income families with chil-
dren below the age of 21.
Assistance is provided to a
family to avoid destitution
of children or to provide
living arrangements in a
home in crisis situations
where resources are not
immediately available to
the family to pay for such
items as fuel or utility bills.
The amount of payment
under the program varies
from case to case depend-
ing on the family’s fi-
nancial situation and the
nature of the emergency,
but payments are in accor-
dance with PA standards.
Individual determinations
are made on a case-by-
case basis to establish
program eligibility.

Financial assistance is
given to low-income indi-
viduals and couples who
are aged, blind and/or
disabled. These persons
may be eligible for monthly
payments if they have little
or no regular cash incomes.
An individual may have
assets worth up to $1500
and qualify for SSI. The
amount for a couple is
$2250. The maximum
monthly payment amount
as of july 13, 1979, for an
individual living alone in
New York is $271.41. The
amount for a couple is
$391.78. The program is a
“flat grant” program;
grants do not vary in
amount to take into ac-
count the differences in
living cost within the
State and across the
nation. But SSI benefit
levels are adjusted once

a year to compensate for
federal cost of living in-
creases. This adjustment
started in 1975.
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Department of Health,
Education and Welfare
provides 50 percent of
total program funding to
New York State Depart-
ment of Social Services.
The State and county
governments share the
remaining 50 percent of
program funding.

The Social Security Ad-
ministration Office ad-
ministers the programs.
The State of New York
provides a supplemental
payment which increases
the total benefits paid

to eligibles.

Program currently serves
approximately 19,000
families per month. Ap-
proximately $14 million
was certified as payments
to eligible families in New
York State in 1978. Only
34 counties provided assis-
tance to AFDC recipients
during the 1978/79 fuel
season. The fuel heating
allowance is removed from
the recipient’s AFDC grant
when a determination has
been made that a family
qualifies for EAF funds.
Direct payment is then
made to the fuel vendor
with EAF funds.

Program serves approxi-
mately 350,339 individuals
and 25,283 couples. House-
hold energy costs are not
reflected in the grant .
amount. Statewide aver-
age shelter grants are given
to all eligible individuals
and couples. Under Aid to
Aged, Blind and Disabled,
the program which pre-
ceded SSI, shelter allow-
ances varied according to
counties and type of fuel
used. Varied shelter
allowances ended in 1974
when SSI was established.



Program Title

Program
Description

Program
Administration

Impacts/Comments.

Emergency Assistance for
Adults (EAA)—as
established in 1974 under
Social Services Law-Section
300-309, as amended.

Home Relief (HR)—as
established in 1937 under
Social Services Law-Title
Ill, as amended.

Examination of Retail

Regulatory Policies

for Electric Utilities —
as required under the
Public Utility Regulatory
Policies Act of 1978-Title |
and monitored by the
Federal Energy Regulatory
Commission.

Financial assistance given
to SSI recipients to cover
emergency needs or situa-
tions. New York State
instituted the EAA pro-
gram to cover such needs
which cannot be met by
the SSI recipient’s regular
monthly benefit. EAA can
be utilized to meet the
excessive fuel cost in-
curred by SSI recipients.
Individual determinations
are made™©n a case-by-
case basis to establish
program eligibility and
grant amount is deter-
mined in accordance with
PA standards.

Financial assistance is
given to intact families,
childless couples and
single individuals. Indi-
vidual determinations are
made on a case-by-case
basis to establish whether
a family or individual has
sufficient means of sup-
port before HR is given. HR
recipients receive monthly
assistance, benefit levels
set by the State. Benefits
reflect established cost
standards for maintenance
needs. Monthly allow-
ances for fuel for heating
vary according to family
size, county, and type of
fuel used. Allowances do
not vary according to
actual fuel payments of
the family.

Requires state regulatory
authorities to determine in
November, 1980, the ap-
propriateness of imple-
menting federal standards
for termination of electric
service, information to
consumers, master meter-

ing, and automatic adjust--

ment clauses. Statute
exempts “lifeline” electric
rates from the cost of
service standard and
requires a state regulatory
determination by Novem-
ber, 1980 on' the appropri-
ateness of adopting life-
line rates, if none are in
place.

New York State Depart-
ment of Social Services
administers the program
statewide and most county
social services offices are
given this responsibility
locally. The entire cost of
the EAA program is borne
by the State (50%) and
local districts (50%).

New York State Department
of Social Services admin-
isters the program state-
wide and most county
social services offices

are given this responsibil-
ity locally. The State and
counties share HR pro-
gram costs.

During the 1978/79 fuel
season, 38 counties pro-
vided assistance under this
program. There are ap-
proximately 12,050 per-
sons receiving assistance
each month and an
estimated $142,000 is
given out each month in
assistance.

Approximately 140,000
households receive assis-
tance each month under
the HR program. The last
increase in benefit levels
(allowances for fuel for
HR recipients was in 1974.
Approximately $29 million
was certified as payments
in January of 1979. Monthly
fuel for heating allowance
for all family and indi-
viduals are the same for
both HR and AFDC recip-
ients. Social Service
offices can authorize
additional fuel allowance
payments if special cir-
cumstances are met. De-
termination must be made
on an individual case
basis.

Several “lifeline” pro-
posals were rejected as
unworkable by the New
York State Public Ser-
vice Commission (PSC) in
Case 26806. However,
Consolidated Edison has
introduced a lifeline ex-
periment in Case 27029.



Program Title

Program
Description

Program
Administration

Hardship Procedures —
as established by the
Public Service Commis-
sion Case 27332, Septem-
ber 7, 1978.

The Home Heating Oil
Loan Program as
established in 1979 under
the New York State Tax Law-
Article 32, as amended.

Requires gas, electric and
steam utilities to attempt
personal contact with cus-
tomer or other adult res-
ident at the home before
termination of services
when residents requires
utility service for heating
or operating a heating sys-
tem. A utility cannot
terminate service unless
the utility has first offered
the customer a monthly
installment plan. Final
notice must then be given
before actual termination
of services. If termination
of services has occurred,
the utility may still be
forced to restore services
if a serious impairment to
human health exists as a
result of such actions.

In situations where the
utility is unable to make
personal contact with an
adult living in the house,
and has no reasonable
grounds to believe that the
customer has vacated the
house, the name and ad-
dress of customer are
referred to the local com-
missioner of social ser-
vices. The local social
services office may then
look into energy assistance
programs on behalf of the
customer.

Program authorizes com-
mercial banks, savings
banks and savings and
loan institutions to lend
money directly to indi-
vidual residential cus-
tomers or dealers (for
customer use) for the
purpose of permitting
customer to belatedly
enter into budget plan.
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Public Service Commis-
sion monitors utility
action under this law.

The New York State Energy
Office and Banking De-
partment are given the
responsibility to promote
and facilitate the utiliza-
tion of the loan program
by consumers, fuel dealers
and banks.



Program Title

Program
Description

Program
Administration

Regulations for Notice
of Refusal, Suspension
or Termination of Heat-
ing Fuel Deliveries —
as established in 1979
under the New York State
Energy Law of 1976 —Sec-
tions 3-101(1), 5-101(5),
5-102(2) and 5-105(4).

Local Sales Tax Reductions
—as established in 1979
under the New York State
Tax Law-Section 1210, as
amended.

State Sales Tax Elimination
— as established in 1979
under the New York State
Tax Law-Section 1105-A.

Requires distributors of
heating fuel (other than
electricity or natural gas)
to: screen customer ac-
counts by December 1,
1979, or before November
1 yearly thereafter for
severe or hazardous health
cases and ask these cus-
tomers to designate a third
party to be notified if fuel
deliveries are cutoff; reach
payment agreement or, if
one cannot be reached and
cutoff occurs, notify
customer; notify third
party of cutoff if customer
cannot be reached or if
cutoff may involve an im-
pairment to human health;
notify local social services
agency of cutoff if neither
the customer nor the third
party can be reached, or,
if a severe or hazardous
health situation is in-
volved and social services
cannot be reached, distri-
butor should notify a desig-
nated local emergency
agency. The local social
services office or emer-
gency agency may then
look into energy assistance
programs on behalf of the
customer and/or take such
actions as necessary to
prevent loss of life.

Authorizes certain cities,
counties, and school dis-
tricts to reduce or elimin-
ate the sales and use tax on
residential energy sources.

Eliminates the sales tax on
residential energy use,
effective October 1, 1980.

The New York Department
of Social Services monitors
fuel distributor action
under this regulation and
is responsible for desig-
nating local emergency ..
agencies.



Program Title

Program
Description

Program
Administration

Impacts/Comments

Energy Crisis Assistance

Program (ECAP)—as
established in 1979 under
the Economic Opportunity
Act of 1964-Title Il, and
the Community Services
Administration Act of
1974-Title 1.

Supplemental Energy
Allowance Program
(SEAP)—as established

in 1979 under Public Law

96-126 of 1979.

Financial assistance to low
income families and/or in-
dividuals used to pay out-
standing energy bills or to
establish a line of credit
with fuel suppliers. Assis-
tance can also be used to
provide temporary shelter,
electric space heaters and
warm clothing. A maxi-
mum of $3001n assistance is
given to eligible persons who
pay directly for heating cost,
while a maximum of $100 is
given to eligible persons,
who do not pay directly for
heating cost, for the pur-
pose of paying utility bills.
Program eligibility is lim-
ited to individuals and/or
families at or below 125%
of the Office of Manage-
ment and Budget poverty
income guidelines. If
certain qualifications are
met, assistance may also
be provided to renters
living in New York City
privately owned multiple
family dwellings. Such
assistance is in the form

of fuel payments to the
vendor on behalf of the
owner of the building.

Direct cash payments by
the Department of Health
and Human Services of
$150 to recipients of Sup-
plemental Security
Income (SSI). Direct cash
payments by the New York
State Department of Social
Services (DSS) of $250 to
families with children cur-
rently receiving Aid to
Dependent Children (ADC)
or Home Relief (HR) assis-
tance. DSS also provides
direct cash grants of $125
to single persons and
childless couples receiving
HR and to single ADC
cases. All direct cash
grants issued by federal
and state governments are
to be used for the payment
of energy or energy related
needs.

Community Service Ad-
ministration provides
program funding to the
New York State Depart-
ment of Social Services
(DSS). The State DSS re-
ceived $42.4 million for
the winter 1979-80 ECAP.
At the local level, county
social services and the
Unemployment Offices
are taking applications.
In addition, in many
counties, the local Com-
munity Action Agencies
and Area Office of Aging
are taking applications.

Department of Health and
Human Services provides
program funding for state
and federal cash pay-
ments. The New York State
DSS received $103 million
for payment to ADC and
HR cases.

It has been estimated by
DSS that there are
338,000 nonpublic assis-
tance households in New
York State: 96,070 who
pay for fuel for heating
directly and 241,930 who
only pay directly for
utility costs. In order

to provide these house-
holds with the maximum
$300 and $100 assistance,
an additional $10.6 million
would be needed.

Under ECAP public assis-
tance (PA) and SSI recipi-
ents cannot be denied
assistance but DSS, as of
February 19, 1980, has
limited ECAP payment

to these households

to the amount that will
bring their SEAP payment
up to the ECAP maximum
grant of $300. In order to
provide the SSI and PA
household with an addi-
tional $50 to $175 pay-
ment, approximately $7
million more would be
needed.




Program Title

Program
Description

Program
Administration

Emergency Energy Assis-

tance Credit—as estab-
lished in 1979 under the
New York State Tax Law—
Section 606-A, as
amended.

State Fuel Crisis Assistance

Program — as established
in 1979 under Social Ser-
vices Law—Title 13, as
amended.

An income tax credit of
$35 is provided to each
person age 65 and over,
who heads a household
with income below
$14,000 per year and who
files with the Department
of Taxation and Finance
for the credit. The credit
is rebateable for those who
are not required to file
tax returns and is in effect
for the 1979 income year.
In the case of a husband
and wife filing separate
New York income tax re-
turns, the credit is given
to only one spouse.

- State financial assistance

given to households who
are experiencing heating
fuel related crisis and have
not received benefits for
any other energy assis-
tance program. House-
holds with incomes
between 125 percent and
200 percent of the Office
of Management and Bud-
get poverty guidelines may
receive from $100 to $200
in assistance. Assistance

can be used for direct pay-
. ment to suppliers of home

heating fuel or for immed-
iate assistance in the form
of cash up to $50 for warm
clothing, temporary
shelter, repairs to heating
equipment, food and other
supportive services. Assis-
tance may also be provided
to households whose rent
includes heat. Such assis-
tance may be in the form
of emergency fuel deliv-
eries to provide heat if
owner of rental dwelling

" has abandoned responsi-

bility for paying heating
costs.

The New York State De-
partment of Taxation and
Finance is responsible for
tax credits and rebates.

New York State Depart-
ment of Social Services
administers the program
statewide and county
social services offices

are given this responsibil-
ity locally. Twenty-two
million ($22,500,000)

has been appropriated for

‘the program.



amended to improve the Department of Energy weatheri-
zation program by expanding the number of homes
weatherized, increasing the types of items eligible for
weatherization assistance, and expanding program spend-
ing limitations.

For any federal action, such as the federal energy assis-
tance program, to be cost effective, the thermal integrity of
New York homes must be improved. Continued financial aid
to the low income population is a must, but without expand-
ing such programs, the potential energy and financial sav-
ings to low income persons—and to the State and Federal
governments —may never be fully realized.

As of February 19, 1980, DOE regulations stated that a
maximum of $800 may be spent to weatherize each dwelling
unit. Included in this $800 is a set maximum amount allowed
to buy repair materials ($100), before weatherizing begins.
Repair materials include, but are not limited to: lumber
used to frame or repair windows and doors that could not
otherwise be caulked or weatherstripped; roofing materials
used to repair leaks that damage insulation installed under
the program, replacing furnace parts; and protective mate-
rials, such as paint, to seal materials installed under the
program. The $100 repair limit places possible activities
such as fuel burner retrofit in direct competition with other
necessary measures, such as roof repairs. Program spending
constraints of this kind greatly limit the number of energy
conserving structural improvements that could be made to
a low income home.

The primary aim of the weatherization program should be
to lower the fuel bills of low income people. This goal will
not be met if the program continue at its present funding
level and holds to its present limits.

e Congress should amend the National Energy Act of 1978
to expand the National Weatherization Program for fed-
erally assisted public housing.

The National Energy Act of 1978 authorizes the Depart-
ment of Housing and Urban Development (HUD) to make
grants to finance energy conservation improvements to
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multi-family projects. Priority is given to projects in finan-
cial difficulty because of high energy costs. The Act requires
HUD to establish minimum standards for energy conserva-
tion in multi-family dwellings and authorizes $25 million for
the program this year.

There are an estimated 160,000 federally subsidized apart-
ments in New York City and 30,000 others located throughout
the State. Many are in a deteriorating condition. To improve
such situations and help these low income dwellings con-
serve energy, a weatherization program is necessary.

An expanded federally backed public housing weatheri-
zation program would address the energy conservation needs
of more tenant-occupied public housing projects. 1t would
also reduce the amount of fuel cost pass-along that is likely
when the rent is raised to cover rising heating and utility
costs.

¢ Department of Energy should revise its weatherization
program regulations to allow funds to be utilized for
labor.

The unavailability of an adequate number of laborers
under the CETA program to carry out the weatherization
activities limits the program’s effectiveness. Moreover, CETA
provides little training for the majority of workers, who are
often unskilled, and too little pay for those workers who are
skilled.

The Department of Labor’s budget for FY 1980 proposes
over a 50 percent cut in the number of CETA workers.
Long-term prospects for adequate weatherization in New
York and the U.S. as a whole are insecure at best.

Out of the local Community Action Agency budget, DOE
regulations allow 30 percent of the grant funds to be used to
pay for on-site supervisory personnel and foremen as well as
for other program support and administrative costs. DOE
should revise its weatherization program regulations to allow
local grant funds to be used to pay for weatherization labor.
This action would improve the weatherization program by
allowing local agencies to fund labor.



SECTION VI

Long-Range Electric and Gas Report

1. INTRODUCTION

Section 5-112 of the Energy Law requires the Energy Office
to prepare a draft report making specific findings with respect
to projected electric and natural gas demands and supply
requirements, together with estimates of the cost of elec-
tricity and natural gas to consumers, over a fifteen-year
forecast period. The Energy Law also requires the Energy
Planning Board to approve or modify such findings such
that a final Report can be adopted by December 1 of each
odd-numbered year.

The draft Report was prepared in compliance with Sec-
tion 5-112 of the Energy Law and the regulations adopted by
the Energy Office thereunder. It was prepared as an integral
part of the State Energy Master Plan in recognition of the
substantial relationships among demands and supplies of all
fuel forms. The demand, supply and price of electricity and
natural gas are inextricably related to the demand, supply,
and price of petroleum, coal and other energy resources.

Specific findings with regard to one or more fuel forms
can only be made as an outcome of a comprehensive plan-
ning process which addresses all energy supply and demand
options. The State Energy Master Plan represents the State’s
first attempt at comprehensive energy planning. Projections
of electricity and natural gas demand, supply, and price in
New York over the next fifteen years are presented as inte-
gral steps in forecasting total State energy needs, assessing
the impacts of conservation and new energy technologies,
and developing supply plans for all fuel forms.

The specific findings recommended by the Energy Office
in the draft Report have been modified by the Energy Plan-
ning Board, as detailed in its Opinion and Order (Appendix
A). The major substantive modifications relate to the fore-
cast of electricity peak demand and the electricity supply
plan. While the Energy Office recommended an electricity
peak demand growth rate of 2.1 percent per year, the Board
approved a rate of 1.8-1.9 percent per year. With regard to
the electricity supply plan the Board made several modifi-
cations:

* Two additional 600-850 MW coal-fired power plants were
added for the purpose of further reducing oil consump-
tion; and

* The supply plan was made less specific with regard to
locations, projected completion dates and sizes of new
generating units.

Not all aspects of electricity and natural gas planning are
discussed in this section. However, the specific findings
required by Section 5-112 of the Energy Law, as approved by
the Board, are presented. Discussion and substantiation of
these findings may be found in the appropriate sections of
the Plan and the Board’s Opinion and Order.

2. ELECTRICITY
A. Electricity Demand

Statewide electricity consumption (KWH) is likely to
increase at an average rate of 2.1 percent per year over the
next fifteen years. Total statewide electricity peak demand is
likely to increase at an average rate of 1.8-1.9 percent per
year over the next fifteen years. This forecast is detailed in
Figures VI-T through VI-5, which present electric energy
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requirements by utility, by sector, and by end-use, as well as
peak demand statewide and by utility. Further discussion of
the forecast and the conversion from energy use to peak
demand is contained in Section |V of the plan.

B. Electricity Supply

Supplies of electricity in New York are projected to remain
adequate, reliable, and economic upon implementation of
the electric generation and transmission plan in the State
Energy Master Plan.

Construction of the new electric generating capacity set
forth in Figures VI-6 and VI-7 will assure that adequate
reserve margins are met and will allow existing oil-fired
facilities to be operated less frequently. Conversion to coal
of the existing oil-fired electric generating facilities set forth
in Figure VI-6 will substantially reduce oil consumption in
the electric utility sector, may well result in substantial
savings to ratepayers, and, in many cases, appears to be
achievable with capital investments substantially less than
such investments for new generating capacity.

Figure VI-8 shows how the use of primary energy sources
to generate electricity will change over the next 15 years
upon plan implementation.

Implementation of the electric generation plan and main-
tenance of a reliable electric system will require upgrading
of the State’s electric transmission system. In addition to the
generator leads required to connect new plants to the grid,
upgrading of the transmission system will be required
between Hydro Quebec and the New York interconnected
system, between the Utica area and the Albany area, and in
the Hudson Valley corridor between Albany and New York
City.

C. Electricity Price

Real prices for electricity are likely to increase at an
average rate of 1.8 percent per year, on a statewide basis,
over the next 15 years. Projected energy prices and growth
rates are shown in Figure VI-9 for all major fuel forms and
consuming sectors. The projected growth of electricity price
compares favorably with all other major energy forms.

3. NATURAL GAS
A. Natural Gas Demand

Statewide demand for natural gas is likely to increase at
an average rate of 1.4 percent per year over the next 15
vears. Figures VI-10 and VI-11 show the projected increase
in demand by sector and the projected rates of growth.

The demand forecast shown in Figure VI-10 considers
sectoral demands only, that is, it is a projection of gas
consumption within each sector. In addition to meeting
such demands, gas purchase requirements (supply) must
include an additional volume of gas to meet total system re-
quirements including lost-and-unaccounted-for? gas. Shown
below is the total gas system requirements forecast based on
lost-and-unaccounted-for gas estimates as reported by
NYCAS.

iLine lasses, measurement differences, stolen gas and other unac-
counted for gas resulting in a difference between sales and pur-
chases.



NEW YORK STATE GAS REQUIREMENTS
(TBTU)

1980 1984 1989 1994
627,1 662.8 695.7 738.7

B. Natural Gas Supply

Natural gas supplied from the lower 48 states is expected

to decrease over the forecast period. However, supplemental
supplies are expected to become available to cover the
deficiency and allow for growth in consumption. Estimated
contributions to U.S. gas supply from all sources are shown
in Figure VI-12. Supplies available to New York from these
sources are shown in Figure VI-13. The forecasted demand
of 738.7 BCF by 1994 can be met with a combination of
supplements as indicated in the sensitivity analysis.

ELECTRICITY REQUIREMENTS (SALES)
NEW YORK STATE, 1960-1994
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FIGURE VI-2

FIGURE VI-1
Bithon kwh

1980 1985 1990 1994

FORECAST OF NEW YORK STATE
ELECTRICITY REQUIREMENTS ‘
(SALES) BY SECTOR, 1978-1994 |

Sector

Residential
Commercial
Industrial
Transportation

- Total Electricity
Requirements

Average Annual

Trillion BTU Percent Change {

1978 1994 1978-1994 |
1111 142.9 +1.59 ‘
145.0 201.4 +2.07 ‘

95.9 143.4 +2.55 |
7.8 13.0 +3.24
359.8 500.7 +2.09
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FIGURE VI-3

ELECTRIC ENERGY FORECAST
BY SECTOR AND END-USE
1978-1994
(TRILLION BTU)

1978-1994
1978 1980 1984 1989 . 1994 Growth Rate (%)
Residential 111 113.3 119.9 130.0 142.9 1.6
Space heating 6.9 8.1 10.5 13.7 17.2 5.8
Water heating 8.6 9.0 9.8 10.8 11.8 2.0
Cooking 4.8 49 5.2 5.7 6.1 1.5
Clothes drying 6.9 7.0 7.6 8.6 10.1 2.4
Central A/C 1.4 1.5 1.7 1.9 2.2 2.9
Room A/C 6.1 6.2 6.5 6.9 7.4 1.2
Appliances 76.4 76.6 78.6 82.4 88.1 0.9
Commercial 145.0 153.2 162.8 175.2 201.4 2.1
Space heating 15.4 15.6 17.3 19.7 235 2.7
Cooling A/C 33.2 36.5 40.1 453 55.9 33
Water heating 2.5 2.6 27 2.8 3.2 1.6
Lighting 70.3 72.4 74.9 78.8 87.7 1.4
Other 23.6 26.1 27.8 28.6 31.1 1.7
Industrial 95.9 101.6 113.2 124.5 143.4 2.5
Energy Intensive 65.8 70.7 77.5 84.8 941 2.3
Manufacturing
Other Mfg. 28.2 28.9 335 37.3 46.5 3.2
Other Industrial 1.9 2.0 2.2 2.4 2.8 2.5
Transportation 7.8 8.7 10.4 12.2 i 13.0 32
TOTAL 359.8 376.8 406.3 441.9 500.7 2.1
FIGURE VI-4
ELECTRICITY SALES, PEAK DEMANDS AND GROWTH RATES
BY UTILITY, 1978 and 1994
Sales (Billion KWH)* Summer Peak (MW) Winter Peak (NW)
Growth Growth
Growth Rate (%)** Rate (% )**
1978 1994 Rate (%) 1978 1994 (79-94) 1978 1994 (79-94)
CHE&G 3.3 4.8 2.36 614 964 2.47 623 964 2.61
CE 26.6 31.2 1.00 6714 7710 0.54 4862 5313 0.40
LILCO 12.4 17.5 2.14 2997 4206 1.83 2456 3749 2.39
NYSEG 10.5 16.8 3.00 1729 2742 2.78 2138 3413 2.69
NMPC 293 39.6 1.90 5002 6890 2.1 5500 7558 2.05
O&R 2.9 4.6 3.00 662 1088 2.80 515 839 2.88
RGE 5.1 7.8 2.69 983 1531 2.71 941 1514 2.87
PASNY 15.4 24.4 2.94 2348 3854 3.35 2500 4180 317
Total 105.5 146.7 2.09 21049 28982 19535 27530
Coincident 20418 28414 1.88 18939 27257 2.10
Peak

*Does not include losses, company use or sales for resale.
**These growth rates are based upon weather normalized 1979-1994 peak demand projections.
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FIGURE Vi-5

INTERCONNECTED SYSTEMS ELECTRIC DEMAND FORECAST
NEW YORK STATE (1979-1994)

Summer peak demand
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New Facilities

Under Construction

Oswego
Shoreham
Nine Mile Pt. 2
Somerset

Planned

Pumped Storage Hydro
Coal and/or Coal-RDF
(5 units)

TOTAL

Conversions

Danskammer 3
Danskammer 4
Albany 1-4
Ravenswood 3
Arthur Kill 2
Arthur Kill 3

Fort Jefferson 3&4
Lovett 4&5
Ravenswood 1&2
E.F. Barrett 1&2
Northport 1-4

Other (cumulative additions)

Small Hydro
Total (MW)

Solid Waste
Total (MW)

Cogeneration

Total (MW)
Canadian Import

Capacity (MW)
Energy (Billions of KHW
per year)
|

*600-800 per unit.

FIGURE VI-6
ELECTRICITY GENERATION PLAN
(1979-1994)

Capacity (MW)

850
820
1080
850

1000

3100-3600MW*
7700-8200

122
220
400
928
350
501
380
399
770
380
1532

5982

1984
282

208
42

1979-83
800

8.0
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Fuel

Qil
Nuclear
Nuclear
Coal

PS Hydro
Coal/RDF

oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal
oil to coal

1989
402
298

132

1984-87

800

12.3

Date

1980
1980
1984
1984

1987

1986-1992

1982
1982
1984
1984
1984
1984
1984
1986
1987
1988
1989

1994
725
298

222

1988-94

800
6.0



FIGURE VI-7
ELECTRIC DEMAND AND CAPACITY

1979-1994
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FIGURE VI-8

EI.ECTRICITY GENERATED BY PRIMARY ENERGY SOURCE
NEW YORK STATE (1979-1994)
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Crude Oil

Foreign Acquisi-

tion Cost

Domestic Acqui-

sition
Composite

Residential
Natural Gas
Distillate
Kerosene
Electricity

e

, Commercial
Natural Gas
Distillate
R/esidual
Kerosene
Electricity

Industrial
“Natural Cas
Distillate
Residual
Kerosene
Coal
Electricity

Transportation

Gasoline
Jet Fuel

Electric Utility
Residual
Coal
Distillate

FIGURE VI-9
NEW YORK STATE ENERGY PRICE ASSUMPTIONS BY SECTOR AND FUEL TYPE, 1978-1994

1978 Constant Dollars

Average Annual
Percent Change

1978- 1980- 1984- 1989-
1978 1980 1984 1989 1994 1980 1984 1989 1994
$/ $/ $/ $/ $/ $/ $/ $/ $/ $/

UNIT MMBTU UNIT MMBTU UNIT MMBTU UNIT MMBTU UNIT MMBTU
14.47/bbl 2.57  20.26/bbl 3.60 21.93/bbi 3.90 25.18/bbl 4.48 29.18/bbl 519 183 2.0 30 30
10.62/bbl 1.89 14.42/bbl 2.56 ° 21.93/bbl 3.90 25.18/bbl 4.48 29.18/bbl 519 165 110 3.0 3.0
12.46/bbl 2.22  16.99/bbl 3.02  21.93/bbl 3.90 25.18/bbl 4.48 29.18/bbi 519 16.8 6.6 3.0 3.0
3.37/mcf 3.24 3.64/mcf 3.50 4.26/mcf 4.10 5.08/mcf 4.89 5.92/mcf 5.70 40 4.0 3.6 3.0
.51/gal 3.68 .72/gal 5.19 .82/gal 5.91 .92/gal 6.63 1.02/gal 735 18.8 33 2.3 2.1
.52/gal 3.82 .73/gal 5.41 .83/gal 6.15 .93/gal 6.89 1.03/gal 763 185 33 23 21
.064/kwh  18.76 .068/kwh  19.90 .074/kwh  21.69 .080/kwh  23.33 .084/kwh  24.65 3.0 21 1.5 1.0
2.53/mcf 2.44 2.79/mcf 2.69 3.46/mcf 3.33 4.52/mcf 4.35 5.80/mcf 5.58 5.0 55 5.5 5.0
.49/gal 3.53 .70/gal 5.05 .80/gal 5.77 .90/gal 6.49 1.00/gal 7.21 19.5 34 2.4 2.1
42/gal 2.81 .60/gal 4.01 .69/gal 4.61 .78/gal 5.21 .87/gal 5.81 19.5 3.6 25 2.2
.50/gal 3.70 .71/gal 5.26 .81/gal 6.00 .91/gal 6.74 1.01/gal 748  19.2 33 2.4 2.1
.053/kwh  15.53 .056/kwh  16.48 .062/kwh  18.71 .061/kwh  19.60 .071/kwh  20.72 3.0 25 1.5 1.0
2.36/mcf 2.27 2.65/mcf 2.55 3.41/mcf 3.28 4.50/mcf 4.33 5.87/mcf 5.65 6.0 6.5 5.5 5.5
.49/gal 3.53 .70/gal 5.05 .80/gal 5.77 .90/gal 6.49 1.00/gal 7.21 19.5 3.4 2.4 2.1
.42/gal 2.81 .60/gal 4.01 .69/gal 4.61 .78/gal 521 .87/gal 5.81 19.5 3.6 2.5 2.2
.50/gal 3.70 .71/gal 5.26 .81/gal 6.00 .91/gal 6.74 1.01/gal 7.48  19.2 33 2.4 2.1
50.00/ton 2.08 53.05/ton 221 59.71/ton 251 66.57/ton 2.80 73.50/ton 3.09 3.0 3.0 2.0 2.0
.053/kwh  15.53 .056/kwh  16.48 .062/kwh  18.71 .067/kwh  19.60 .071/kwh  20.72 3.0 2.5 1.5 1.0
6.92/gal 5.34 .918/gal 7.35 1.053/gal 8.43 1.182/gal 9.46 1.297/gal 10.38  15.2 35 2.3 1.9
.35/gal 2.59 .56/gal 4.15 .66/gal 4.89 .76/gal 5.63 .86/gal 637 . 264 4.2 29 25
.30/gal 2.00  .43/gal 2.87 52/gal 3.47 61/gal 4.08 .70/gal 468 195 49 32 28
33.51/ton 1.41  35.55/ton 1.50 40.01/ton 1.68 44.61/ton 1.88 49.25/ton 2.07 3.0 3.0 2.0 2.0
.383/gal 2.76 .55/gal 3.97 .67/gal 4.83 .78/gal 5.62 .89/gal 642 195 5.1 3.0 27



FIGURE VI-10

NEW YORK STATE END USE ENERGY REQUIREMENTS
BY SECTOR AND FUEL TYPE, 1978-1994

TRILLION BTU

End Use Requirements _1978* 1980 1984 1989 1994
By Sector T - T

Residential 966.9 978.8 995.6 1011.1 1019.9
Electricity 111.1 113.3 119.9 130.0 142.9
‘Natural Gas 334.2 348.6 378.2 417.5 455.2
Petroleum Products 498.4 489.1 461.1 424.6 380.2
Wood and Other 23.2 27.8 36.4 39.0 41.6

Commercial 673.1 680.4 693.8 716.9 784.8
Electricity 145.0 153.2 162.8 175.2 201.4
Natural Gas 131.7 138.7 141.6 143.8 151.1
Petroleum Products 395.2 387.5 388.7 397.6 432.3
Other 1.2 1.0 0.7 0.3 —0—

Industrial 380.2 378.2 391.1 395.9 430.0
Electricity 959 . 101.6 113.2 124.5 143.4
Natural Gas 105.0 117.0 119.5 110.2 107 .4
Petroleum Products 120.1 102.6 97 .4 97.2 113.2
Coal (excluding 59.2 57.0 61.0 64.0 66.0
coking) & Others

Transportation 1105.8 1081.8 1047.3 1054.9 1172.8
Electricity ' 7.8 8.7 10.4 12.2 13.0
Petroleum Products 1098.0 1073.1 1036.9 1042.7 1159.8
Casoline 776.8 743.6 681.2 643.8 694.0

Total End Use 3126.0 3119.2 3127.8 3178.8 3407.5
Requirements

Electricity End Use 359.8 376.8 406.3 441.9 500.7
Requirements

Electric Utilities** 906.0 948.7 1022.9 ©1112.3 1260.3

Total Primary Energy 4032.0 4067 .9 4150.7 42911 4667.8

Requirements

End Use Requirements

By Fuel Type

Electricity 359.8 376.8 406.3 4419 500.7

Natural Gas 570.9 604.3 6393 671.5 713.7

Petroleum 2111.7 2052.3 1984.1 1962.1 2085.5

Other 83.6 85.8 98.1 103.3 107.6
Total End Use 3126.0 3119.2 3127.8 3178.8 3407.5

Requirements

*Preliminary SEO estimates
**End use consumption is the energy consumed directly by the sector and differs from primary energy consumption by
excluding electricity generation and transmission losses.
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FIGURE VI-11

. NEW YORK STATE END USE ENERGY REQUIREMENTS
BY SECTOR AND FUEL TYPE, 1978-1994: AVERAGE ANNUAL PERCENT
- CHANGE FOR SELECTED PERIODS

End Use Requirements 1978- 1980- 1984- 1989- 1978-

By Sector 1980 1984 1989 1994 1994
" Residential ‘ +0.6 +0.4 +0.3 +0.2 +0.3 |
Electricity +1.0 +1.4 +1.6 +1.9 +1.6 |
Natural Gas +2.1 +2.1 +2.0 +1.7 +2.0 |
Petroleum Products - : -0.9 —15 —1.6 —2.2 —1.7
Wood and Other +9.5 +7.0 +1.4 - +1.3 +3 7
"~ Commercial : +0.5 +0.5 +0.7 +1.8 +1.0

Natural Gas - 426 +0.5 +0.3 +1.0 +09
Petroleum Products - —1.0 +0.1 +0.5 +1.7 +0.6

Industrial —0.3 +0.8 +0.2 +1.7 +0.8
Electricity - +2.9 +2.7 +1.9 +29 +2.6
Natural Gas : +5.6 +0.5 —1.6 —05 . +0.1

- Petroleum Products —7.6 —1.3 —0.0 +3.1 —0.4
Coal (excluding —-19 +1.7 ' +1.0 +0.6 +0 7
coking) & Others

Transportation ' —1.1 —0.8 +0.2 - +21 +0.4
Electricity +5.6 +46 +3.2 +1.3 +3.2
Petroleum Products —1.1 —09 0.1 o +2.2 403
Gasoline —2.2 —2 2 —1.1 +1.5 —0.7

Total End Use —-0.1 +O.1 +0.3 +1.4 +0.5
Requirements

Electricity End Use +2.3 +1.9 ' +1.7 : +25 +2.1
Requi_rements _

Electric Utilities* - o 423 - +19 I +25 +2.1 -

Total Primary Energy +0.4 . +05 - 07 +1.7 +0.9

."Requirements

End Use Requirements

By Fuel Type :

Electricity +23 +1.9 +1.7 +2.5 +2.1

Natural Gas . +2.9 +1.4 +1.0 +1.2 +1.4

Petroleum : —1.4 —0.8 -0.2 +1.2 —0.1

Other +1.3 +3.4 +1.0 +0.8 +0.8
Total End Use : ' —0.1 +0.1 +0.3 +1.4 +0.5

Requirements

*End use consumption is the energy consumed directly by the sector and differs from primary energy consumptlon by

|
|
Electricity . +2.8 +1.5 +1.5 +2.8 +2.1
excluding electricity generation and transmission losses. l
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Source

Lower 48
Production
Alaska
Canada
Mexico
LNG Imports
SNG
From Light
Distillates
High Btu Gas
From Coal
New Technologies

TOTALS

Source

Lower 48
Production
Alaska
Canada
Mexico
LNG Imports
SNG
From Light
Distillates
High Btu Gas
From Coal
New Technologies

TOTALS

FIGURE VI-12
ESTIMATED CONTRIBUTION TO U.S.GAS SUPPLY

FROM ALL SOURCES (TCF/yr)

1980
Low Expected High
17.3 18.2 18.4
1.1 1.3 1.4
.2 .25 3
4 .57 .57
.25 30 30
19.25 20.6 20.97
1989
Low Expected High
15.6 16.5 19.4
.5 .87 1.2
1.0 1.5 2.0
1.0 1.25 1.5
1.0 1.50 2.0
15 .20 .25
30 45 .60
.90 1.35 1.80
20.45 236 28.75
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1984
Low Expected High
16.5 17 .4 18.6
1.1 1.3 1.4
.5 .62 .75
9 1.3 1.7
.20 .25 .30
.05 .075 .10
.45 .67 .90
19.7 21.6 23.75
1994
Low Expected High
14.7 15.5 19.5
14 1.6 2.5
1.0 1.5 2.0
1.0 1.25 1.5
1.25 1.87 2.5
.05 10 .20
9 1.35 1.8
1.6 2.4 3.2 ‘
21.9 25.57 33.2 |



FIGURE VI-13

/ NYS SUPPLY FORECAST
(ALL SUPPLEMENTALS INCLUDED)

Low
1980 641
1984 653
1989 681
1994 729

Expected High
686 698
719 79N
786 957
851 1105

SENSITIVITY TO LOSS OF SUPPLEMENTALS

NYS SUPPLY
(BCF/yr)
(EXPECTED CASE ONLY)
No Increased No Mexican &
No Mexican Canadian Inc. Canadian No Alaskan
1980 678 679 671 686
1984 699 708 687 719
1989 744 755 713 757
1994 810 802 760 798
No Add’l No New No High BTU No
LNG Technologies Coal Gas Supplementals®
1980 686 686. 686 671
1984 695 697 717 638
1989 755 741 771 593
1994 808 772 807 539

*Mexican, Increased Canadian, Alaskan, Additional LNG, New Technologies, and High BTU Coal Gas.

While New York State forecasted gas supplies (Figure
V1-13) exceed forecasted demand, there is no assurance that
all supplemental supply projects will be successfully devel-
oped. Excess supplies that may result from successful com-
pletion of these projects would, in general, further reduce
oil consumption. Another option would be to improve indi-
vidual pipeline reserve to production ratios by not producing
domestic reserves in proportion to the estimated excess.
Also, expansion of weather sensitive loads will require the
addition of underground storage or other peaking capabil-
ity. This will increase supply requirements above the fore-
casted sectoral demands. Finally, the strategic gas reserve
proposed in the supply plan would also serve as a bank for
excess gas supply. Considering all of the variables that may
be encountered during this transition from reliance on
domestic gas from conventiocnal areas to diversified sup-
plies, all of economic supplemental gas supply projects
identified in the plan should be pursued.

New York State’s contribution to this supply from its indig-
enous resources is expected to consist of continued onshore
production and development of offshore Lake Erie resources.
The estimated contribution from these sources to U.S. sup-
plies is shown in Figure VI-14.

C. Natural Gas Prices

Real prices for natural gas are likely to increase at an
average rate of 4.4 percent per year, on a statewide basis,
over the next 15 years.

Implementation of the Natural Gas Policy Act of 1978 will
heavily influence natural gas prices through 1985. Thereaf-
ter, the price of new conventional gas supplies is expected to
track the world oil price. However, by 1989, end-use natural
gas prices will still be significantly lower than petroleum
prices. Figure VI-9 shows projected gas prices over the fore-
cast period.

FIGURE VI-14

CONTRIBUTION TO U.S. GAS SUPPLY
FROM N.Y.S. INDIGENOUS RESOURCES

(BCF/yr)
Onshore Offshore
Year Production Production Total
1980 16.2 3 16.5
1984 210 2.3 23.3
1989 229 49 27.8
1994 235 75 31.0

216,







THIS VOLGME
MAY NOT BE
BEMOVED FROM
THE LIBRARY




	Energy Plan Scans00001
	Energy Plan Scans00002
	Energy Plan Scans00003
	Energy Plan Scans00004
	Energy Plan Scans00005
	Energy Plan Scans00006
	Energy Plan Scans00007
	Energy Plan Scans00008
	Energy Plan Scans00009
	Energy Plan Scans00010
	Energy Plan Scans00011
	Energy Plan Scans00012
	Energy Plan Scans00013
	Energy Plan Scans00014
	Energy Plan Scans00015
	Energy Plan Scans00016
	Energy Plan Scans00017
	Energy Plan Scans00018
	Energy Plan Scans00019
	Energy Plan Scans00020
	Energy Plan Scans00021
	Energy Plan Scans00022
	Energy Plan Scans00023
	Energy Plan Scans00024
	Energy Plan Scans00025
	Energy Plan Scans00026
	Energy Plan Scans00027
	Energy Plan Scans00028
	Energy Plan Scans00029
	Energy Plan Scans00030
	Energy Plan Scans00031
	Energy Plan Scans00032
	Energy Plan Scans00033
	Energy Plan Scans00034
	Energy Plan Scans00035
	Energy Plan Scans00036
	Energy Plan Scans00037
	Energy Plan Scans00038
	Energy Plan Scans00039
	Energy Plan Scans00040
	Energy Plan Scans00041
	Energy Plan Scans00042
	Energy Plan Scans00043
	Energy Plan Scans00044
	Energy Plan Scans00045
	Energy Plan Scans00046
	Energy Plan Scans00047
	Energy Plan Scans00048
	Energy Plan Scans00049
	Energy Plan Scans00050
	Energy Plan Scans00051
	Energy Plan Scans00052
	Energy Plan Scans00053
	Energy Plan Scans00054
	Energy Plan Scans00055
	Energy Plan Scans00056
	Energy Plan Scans00057
	Energy Plan Scans00058
	Energy Plan Scans00059
	Energy Plan Scans00060
	Energy Plan Scans00061
	Energy Plan Scans00062
	Energy Plan Scans00063
	Energy Plan Scans00064
	Energy Plan Scans00065
	Energy Plan Scans00066
	Energy Plan Scans00067
	Energy Plan Scans00068
	Energy Plan Scans00069
	Energy Plan Scans00070
	Energy Plan Scans00071
	Energy Plan Scans00072
	Energy Plan Scans00073
	Energy Plan Scans00074
	Energy Plan Scans00075
	Energy Plan Scans00076
	Energy Plan Scans00077
	Energy Plan Scans00078
	Energy Plan Scans00079
	Energy Plan Scans00080
	Energy Plan Scans00081
	Energy Plan Scans00082
	Energy Plan Scans00083
	Energy Plan Scans00084
	Energy Plan Scans00085
	Energy Plan Scans00086
	New York State Energy Master Plan
	1

