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~ ABSTRACT

So that energy policy by state government may be formulated within
the constraints imposed by policy determined at the national level
yet reflect the diverse interests of its citizens, large quantities
of data and sophisticated analytic capabilities are required. This
report presents the design of an energy information/analytic system
for New York State, the data for a base year, 1976, and projections
of these data. - :

At the county level 1976 energy-supply demand data and electric
generating plant data are provided as well. Data base management
is based on System 2000. Three computerized models provide the
system's basic analytic capacity. The Brookhaven Energy System
Network Simulator provides an integrating framework while a price-
response model and a weather sensitive energy demand model furnished
a short term energy response estimation capability. The operation
of these computerized models is described in the report as well.
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CHAPTER I
POLICY FORMULATION AND THE NYS ENERGY INFORMATION SYSTEM
1.1 INTRODUCTION

The urgent need for a national energy plan has been evident since the
early 1970's. The inability of the Executive and the Conaress to reach a
consensus reflects the conflicting interests of diverse constituencies, some
regional and others, cutting across geographical regions, deriving from common
economic interests, environmental attitudes and social viewpoints.

" The effects at the state government level of the continuing controversy
as to the shape of a national energy policy are twofold. On the one hand
state government must assure that the interests of the people of the state are
reflected in the details of national energy policy as it develops. On the
other hand, it must, within the limits of its authority, formulate and imple-
ment state energy policy not bn1y with the enhancement of the welfare of its
citizens as a goal but aﬁso with a view to its compatability with emerging
national energy policy.

The complexities of policy formulation within such constraints cannot be
overstated. This is especially true when one considers that interests of
individuals and groups within the state reflect to a greater or lesser degree
those that exist at the national level. |

As at the national level, there are regional differences within the
state. Serious policy making on energy at the state level must therefore be
informed by vast quantities of data in sufficient detail to assess not only
the consequences of policy for the state as a whole but its likely effects on
various regions and interest groups within the state. In addition to data, an
ana]ytié capability must be available to provide objective indications of the
1ikely impact of energy policy on the state as a whole as well as on regions
“within the state. In the sections of this chapter which follow, we present
first an overview of Mew York's energy situation within the national context.
This is followed by a brief description of the energy issues confronting .the
state. Here we will underscore the several levels at which energy policy must
be considered. In a subsequent section we shall review the evolution of the
New York State Energy Information Analytic System (NYS EIAS)L as a tool for.
energy policy formulation.



1.2 THE NEW YORK ENERGY SITUATION IN THE NATIONAL CONTEXT

The essential structure of the current U.S. energy situation is portrayed-
in Figure 1.* On the right-hand side of the figure are indicated the final
uses of energy and the amounts of energy (in 1015 or quadrillion Btu) going to
each use in 1976. The numbers in parentheses in the figures refer to the
efficiency (or more precisely the "relative effectiveness")** of the various
processes of energy conversion incorporated in the system. In tracing back
(to the left in the figure) one gets to the amount of primary resources
required to supply the demand for energy with the current system.

Tahle 1 presents a. summary of the data of thc'figure. Here the amount of
each fuel used by each consuming sector is indicated. Note that electricity
(at 3413 Btu/Kwh) is included as a "fuel" under each sector. Fuels going to
produce electricity are indicated in the "Utility" column. The total resource
consumption indicated in Table 1 is lower than that indicated in Figure 1
because it is measured at the point of consumption. Taking all system ineffi-
ciencies into account the total resource consumption in 1976 was 73.98 x 1015
Btu.

Table 1

U.S. ENERGY CONSUMPTION IN 1974
(Rtu x 1015)

Resid. Comm. Ind. Trans. Utility Total

Electricity 2.02 1.42 2.46 .02 .- 5.92%
Petroleum Products 2.94 1.75 5.30 17.70 3.15 30.84
Matural Gas 5.24 2.14 6.84 - 3.14 17.36
Coal - N.12 3.7 . - 8.93 12,80
Nuclear - - - - 1.89 1.89
Hydro C - . - - - 3.20 3.20

Total 10.20 5.43 18.35 17.72 v 20.31 66.09~

*ETectricity not included in column total to avoid double counting.
Fuels used to produce electricity are shown under column labeled "Utility."

*The BNL Reference Energy System (RES) is fully described in Chapter II.
**This term is defined on page 15. Co
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In Figure 2 we diép1ay.a similar representation of the 1976 energy situa-
tion for New York State. Some comparisons between the U.S. and New York situ-
ations are noteworthy. In Fiqure 3 we preseht a summary of primary eneray
resources used in 1976 in the‘U.S. and New York State. The much greater
proportion of oil consumed in New York State when compared to the nation as a
whole is striking as 1is the opposite relationship for natural agas.
Interesting as well, is the relatively small proportion of coal used in New
York State when compared to national use.

Turning to the demand side, in Figure 4 we display a comparison between
New York State and the United States of 1976 enerqy demand per capita in
several final demand sectors. Of note are the significantly smaller per

capita enerqy demands in New York's manufacturing and transportation sectors - -

when compared to the national picture. In the manufacturing sector this
reflects the passing of New York to a post-industrial society with increasing
emphasis on services rather than manufacturing. In the transportation sector
lower per capita energy consumption is a consequence of New York'City's highjy
developed mass transit system. :

Finally in our brief survey of New York's energy situation in the
national context we present in Table 2 a comparison of energy prices‘in Mew
York with national average prices.

Table 2
REPRESENTATIVE 1976 ENERGY PRICES IN MEW. YORK STATE

M.Y. State J.S. Average Ratio
(5/1068tu) ($/1068tu) NY /U
Electricity - Residential 10.8
New York City 23.7 : 2.19
- Buffalo ' 15.3 1.42
Natural Gas - Residential 1.79 :
New York City ‘ 3.02 : 1.69
Buffalo 1.95 1.09
0i1 - Residential 2.88
Mew York City. : 3.05 1.06
Buffalo 3.06 1.06
0i1 to Utilities . 2.08 1.94 1.07
Con Edison 2.29 1.18 -
Miagara-Mohawk 1.76 0.91
Coal to Utilities 1.16 0.85 1.36
Rochester Gas.
and Electric 1.35 1.59
N.Y. State Elec. :
and Gas 1.00 _ - 1.18
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The comparisons presented above underscore some of the basic
considerations which engage the attention of New York energy p]anners. These
considerations and others are summarized below:

0 To a larger extent than many states in . other sections of the
country, New York's energy supplies are derived from oil and gas
fuels for which the uncertainty in future supply and price is
greatest. As shown in Figure 2, in 1976 69 percent of New York's
total primary energy supply was derived from oil and 15 percent from
natural gas. For the United States as a whole these statistics were
47 percent and 28 percent, respectively.

) Coal played a much smaller role in supplying the energy needs of New
York than for the entire nation. New York derived only 8.7% of its
energy needs from coal while for the United States this figure was
'18.8%.

0 Energy demands per capita of the manufacturing and transportation
sectors in MNew York State were substantially smaller than in the
United States as a whole. For the former these figures were 35.7
Btu/capita and 56.2 Btu/capita respectively, for the latter 85.5
Btu/capita and 86.4 Btu/capita.

o - Virtually all of the 0il and gas used by the state is 1mported with
64% of the o0il coming from foreign sources.? The state is thus wvul-
nerable to supply disruptions both domestically and internation-
ally. Unless prescribed by Federal legislation, the energy produc-
ing regions of the country furthermore can be expected to use their
energy resources to capture related manufacturing activity away from
those states which import fuels.

0 Energy prices in the Northeast, and in New York in particular, tend
to be higher in general than most other regions of the countny.3
This is particularly true of electricity prices. In some of the
most populated parts of the state these were more than.100% higher
than the national average. This is due in part to the mix of fuels
used to produce electricity and in part to the prices of those
fuels. These factors add to other elements in the state such as
higher labor costs to reduce the state's relative economic competi-
tiveness.

-8-



1.3 ROLE OF AN ENERGY INFORMATION ANALYTIC SYSTEM (EIAS) IN NEW YORK STATE*'

In the previous section we outlined briefly the considerations facing New
York energy p1anhers. In this section we examine the role of the NYS EIAS in
policy formulation.

We have already discussed the state energy planner's need to consider not
only the welfare of the étate as a whole but also the needs of separate con-
stituencies, some based on common regional interest, and others founded on
economic motivations. '

An EIAS has two parallel roles in support of energy pianning, policy
analysis and policy implementation in the state. In the first. instance it is
an assembly of current energy data providing timely information on energy
~supplies and demands in the state as a whole and to political or regional
subdivisions at a reasonable level of disaggregation. In the second instance
it provides an -analytic capability which enables the assessment of the .effect
of policy on the state's energy supply/demand situation. Since policy
planning and implementation is undertaken in the context of a future year an
analytic capability of the type required must be based on a view of the future
as it is expected to exist absent perturbations arising from policy changes.

It must however be understood that data banks and computer programs do
not solve energy problems. They do provide important information and a set of
tools that can be used by analysts to examine the implications of alternative
energy decisions. Thus, in designing the New York Energy Information/Analytic
System one must start with a conception of how such a system fits into the
decision making process of government. |

The relationship between the system and its users is indicated in Figure
5. The bhasic conception is that the Information/Analytic System; and the
assessments performed by the analysts that are using the system, are objective
and politically neutral. Issues or ouestions are formulated by the users or-
by the staff of the analytical group. In some cases there will be a rela-
tively simple flow of information from the system to the questioner (in re-
sponse, for example, to the question, "how much o0il was consumed for space
heating in single family dwellings in 1976"). In ofher cases, and the more
important ones, an .assessment will have to be performed. In general the

*Much of the material in this chapter appeared oreviously in Reference 1.



intent of that assessment will be to analyze the impacts of alternmative
policies. For example, alternative incentive systems for homeowners to
install solar heating systems would be compared in terms of the direct cost to
the state (say in reduced tax revenues), effects on industrial and commercial
activity, effects on employment, and impact on the state's environment. The
analysis may incorporate information that is not part of the system (such as
experience in other statés with similar policies).

The analysis then supplies the decisionmaker with a set of evaluated
options regarding the policy in question.. Even in the simple example chosen,
the analysis may not be able to idéntify the "best" policy, for that requires
a comparison between very different criteria. The trade-off between
environment and jobs, for example, is a political decision. Furthermore,
there may be non-technical considerations that enter the decision making
process. For the solar incentive case, for example, the existence of an
active public iﬁterest group supporting solar energy might enhance the
feasibility of certain types of incentives.

As shown in Figure 5, issues may be formulated by the users of the system
or they may be formulated by the analytical group. The analytical group, or
an office to which it is attached, may also be given the responsibility of
preparing on a regular basis reports on aspects of energy in the state.

The point to be emphasized in this discussion is that in all of these
modes of operation the system can be operated in an objective, non-political
manner., Policy analysis can be distinguished from palicy making and the
effectiveness of an Energy Information and Analytic System will be
significantly increased {if that distinction is maintained in its design and
implementation.

DECISION - ~ OTHER :

MAKERS CONSIDERATIONS |
1SSUE Y ENERGY mwg;:ifnon
FORMULATION ANALYSTS AND MOOELS

ENERGY INFORMATION/
ANALYTIC SYSTEM

-Figure 5. SCHEMA OF ROLE OF THE NEW YORK ENERGY INFORMATIOM/AMALYTIC SYSTEM.
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1.4 THE NATURE OF ENERGY POLICY ISSUES
The design of a New York EIAS is based on the issues that the system must

address and the criteria used to evaluate those issues. Some representative

jssues or questions that the system might be required to address are:

.

10.
11.
12,
13.

14.

What would be the effect on the state of alternative federal
policies on natural gas price regulation?

Should the state encourage natural gas production from Lake Erie ‘and
if so under what conditions?

Under conditions of another o0il embargo what petroleum product
allocation scheme produces least impact on the overall state
wel fare?

What would be the effect on the state of a moratorium on the
construction of new nuclear power plants?

What would be the effect on energy costs and availability within the
state of proposed changes in federal environmental regulations (such
as ammendments to the Clean Air Act)?

What are the most important areas for the state to invest in energy
research and development?

What effect would mandatory lighting efficiency standards for public
buildings have on projected 1985 energy consumption?

What would be the effect of alternative residential and commerical
building codes?

What regions of the state would be most affected by natural gas
curtailments?

' What benefits and costs would accrue to the state from investment in

alternatives to automotive transport?

What are the possibilities for, the impacts of, and barriers to
increased coal use in the state?

What is the potential for combined waste-coal fluidized bed boilers
in New York City? ‘ '

What effect would an LNG terminal in New York harbor have on the
availability and cost of natural gas to the state? '

What effect would development of Atlantic Outer Continental Shelf
(0CS) gas and oil resources have.on state supplies? What Federal
and state regulations regarding OCS development are of most benefit
to the state? '

-11-



These issues are broadly reépresentative of the types of questions that
the system may be called upon to address. Some of thHe issues are fairly
narrow and relatively easi1y dealt with. Others, to be properly addressed,
require extensive in-depth analysis. | Question No. 6, for example, is the
basis for determining the program of the Energy Research and Development
Authority. Answering that simple question requires careful and extensive
analysis, drawing on a wide range of expertise and is central to the planning
function of the Authority. The analysis of Issue No. 7 is one element of a
state 4energy conservation plan as called for if the state is to receive
federal funding under the State Energy Conservation Program administered by
the Department of Energy. -

The range of issues and the basic concerns to be dealt with can be repre-
sented schematically as in Figure 6. This scheme is based on the observation
that New York's energy situation derives from its geoagraphic and other rela-
tionship to the country as a whole, while communities, businesses and individ-
uals experience varying effects depending on their spatial location within the
state. It also reflects three basic analytic concerns: effects on energy
supp]y—demahd, economic aétivity, and environmental quality. These categories
define the structure into which energy policy issues fall and through which
they must be analyzed. '

GEQGRAPNICAL FOCuUs

US/NY NEW YORK STATE - REGIONS WITHIN
EFFEGT FOCUS STATE RELATIONS AE AN ENTITY NEW TORK STATE

. ENERGY
SUPPLY/DEMAND

ECONOMIC
‘acTviTy
ANO WELFARE

ENVIRONMENTAL
QUALITY

Figure 6. NEW YORK STATE ENERGY POLICY ISSUE MATRIX.
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1.5 SYSTEM DESIGN CRITERIA

In designing an Energy Information/Analytic System to deal effectively
with the issues discussed above, certain basic criteria must be considered:

1. Responsiveness: the system must be able to réspond quickly to the

needs of various parties in the state who are responsible for energy
related decisions.

2. Inclusiveness: the system must be able to deal in adequate depth
with the wide range of issues and effects that are of potential
concern. .

3. Cost: " the system should be implemented at lowest possible cost to
the state.
Since these simple criteria are almost mutually exclusive, the design and
implementation of the system must consider the best means of accommodating
them.
Obviously not all energy policy issues are of equal concern at any one

“time. In fact, the focus of energy planning is continua11y'changing. News-

naper headlines 1in- the past few years have declared a succession of crises;
gasoline shortages, electricity prices, natural gas supplies, offshore oil

development, energy conservation, and nuclear power have succeeded each other

in the public and political consciousness. Clearly, an Energy Infbfmation/Ana-
lytic System must be able to respond quickly to supply reliable analyses on a
wide variety of issues as they become politically important. In order to
accomplish that, however, data and analytical techniques must be constructed
in anticipation of fﬁture issues of concern and not in response to current

issues. At the same time, it would be impractical to invest large amounts of
time and funds into the construction of a completely general and universal
system that would only be available after some considerable length of time and

. then probably be incapable of answering some previously unanticipated ques-

tion. The sensible approach to the development of the system would thus be to
put together the most fmportant basic information and analytic tools and then
to introduce further information and methods are required to address central
continuing policy issues. This implies that the system must be designed to
accept, digest, and utilize new information with ease. It implies a dynam-
ica11y growing, increasingly effective system. In a subsequent "section we
examine the way in which the system may be fuller developed to satisfy the
needs of energy planners.

-13-
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CHAPTER II
" CHARACTERIZATION OF ENERGY DEMANDS

2.1 INTRODUCTION

The Brookhaven Reference Energy System (RES)1 is a convenient way of
representing the energy system of a state. Figure 2 is the New York 1976 RES
and is included again in this chapter for ease of reference. This system, and
the detailed technological, economic, and environmental assumptions which
comprise the supporting data base, have been developed to program the kind of
technology and policy assessment required by numerous studies which BML has
undertaken for the U.S. Department of Energy as well as the 1977 study for NYS
Energy Research and Development Authority (NYS ERDA).Z It forms the principal
analytic component of the NYSEIAS in the form of its computerized version, the
ESNS Model.3 In the paragraphs which follow we describe the construction and
use of the RES while in a subsequent section we discuss ESNS. In Chapter VI
we examine a short term price response model of energy demand and a model for
determining the effects of temperature variations on NYS enérgy demand.

2.2 CONSTRUCTION OF THE REFERENCE ENERGY SYSTEM A

The format for the Reference Energy System (RES) is a network diagram
which indicates energy flows and associated conversion efficiencies, along
with the reference technologies used to accomplish the energy conversion. The
.system indicates the reference conversion processes used in the following
activities, where each applies to a specific energy resource or form,

Extraction

Refining and/or conversion

. Transport of primary energy source

Centralized conversion (e.a., electricity generation)
Transport or transmission and storage of secondary energy form
Decentralized conversion

Utilization in an end use device

~N O AW N
e e e e e e

A single path through the network reflects the application of a specific
energy resource to a given demand category. Alternate paths and branches
reflect the amount of substitutability that is feasible among different
resources. Demand figures are exogeneously estimated for each reference year.

Associated with each energy flow or link in the RES are two sets of coef-
ficients: efficiency and environmental. The RES's developed for visual dis-

-15-
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play purposes-in this report depict only the efficiency coefficients (shown in
parentheses). The environmental coefficients, which at this point include
only air pollutant emissions, are discussed in Section XIII of this report.
The RES representation allows one to calculate the amount of a particular
-energy resource (e.g., 0il) used to satisfy a particular demand (e.g., space
heating) either through a particular intermediate fuel form, such as electric
“or directly. It also allows one to calculate the gross environmental impacts
(emissions) associated with a particular supply pattern or set-of patterns.

-2.3 DATA INCLUDED IN THE DATA BASE

Total demands for oil and oil products, natural gas, coal and electricity
are aggregated from specific demand in the residential, commercial, industrial
transportation, governmental and agricultural sectors of New York State. The
electrical sector supplies electric enefgy to the six sectors listed above and
requires fuel inputs already mentioned in addition to uranium and hydro-power.
The energy requirements of a small utility steam sector are considered as
well.

Future energy demand is projected by considering the underlying
determinants of demand--the energy services required and then the efficiency .
with which various fuels are used to provide those services. More explicitly,
the data listed below are included under the following heading.

1. Subsector : for example, in the transportation sector,

passenger or freight; in the residential sector,
single family or high-rise dwellings.

2. Basis B, a projection variable which conveniently
characterizes change in the subsector: for
example, in the commercial sector the principal
determinant of energy usc i35 the amount of
floorspace.

3. Fuel Demand D;j is the aquantity of a fuel 1, actually
‘ consumed in a specific demand category, such as
residential space heating or commercial air

conditioning. '

4, Total Fuel Dg is the total fuel required to satisfy the
Demand requirements of a specific demand category.
Electricity is considered as a fuel in this

sense and

Dg = 2 D
i

5. Relative System ej, is the relative effectiveness with which
Efficiency : “fuel i, is used in a demand category. This

parameter depends on the utilization technoloqgy
employed. For space heating, ej is defined as

-17-



6. Degree of
Saturation

7. Unit Energy
Demand

8. Technology
Fraction

1.0 for existing electrically heated homes. The
values - of ej for other structures are given in
the fuel mix tables.

S, is the fraction of the potential demand for a

particular energy use actually being fulfilled

at a given time. For example, if 95% of all

households have refrigerators and the potential

demand for refrigerators is taken to be one per.
household S = 0.95. o :

Ey, is the amount of energy per unit that would
be required for a specific end use, assuming a
relative system efficiency, e, of 100% for each
fuel employed. Thus, for a given end use, the
actual fuel demand per unit is E,/ej. where e;j °
is the actual relative system efficiency.

f;  is the number of energy éonsum1ng units
satisfied by fuel i, Zfy =S + B.

By specifying the technology fraction f;, and relative system efficiency

ej, the fuel demand Dj, can be derived by the equation:

Dj = Ey x fj + ¢4

The data described above appear in the Fuel Demand Tables displayed in

Appendix A for each subsector of the six energy consuming sectors.

2.4 SAMPLE CALCULATIONS

The following is a sample calculation for space heating of commercial

office space fuel demands.

E, = Unit Demand = 142.00 x 103 Btu/sq. ft.

Fuel Technology Fraction fi,(x 109) Efficiency ej
011 - ’ 346.71 sq. ft. .52
Gas 68.43 sq. ft. .53

Steam o 41.06 sq. ft. .65

Fuel Demand = Dy = E, x

" For oil: Dy

fi + &4

(346.71 x 106 sq. ft.) x (142.00 x 107 Bru/eq. fe.) & (.52)

- = 94678.5 x 109 Btu

For gas: Do = (68.43 x

106 sq. ft.) x (142.00 x 103 Btu/sq. ft.) & (.53)

= 18334.1 x 109 Btu

(41,06
8970.0

For steam: Dj

Total Fuel Oemand = ZD;

x 106 sq. ft.) x (142.00 x 103 Btu/sq. ft.) & (.65)
x 109 Btu |

121,982.6 x 109 Btu
-18-



2.5 THE ESNS VERSION OF THE NEW YORK STATE RES

The NYS-ESNS model, using the RES framework developed for New York State,
describes quantitatively the flow of energy within the state from resources
(indigenous and imported) through the refining,.conversion, and transportation
processes to the ultimate consumers of the final products (see Figure 7). In
addition, the monetary cost of each pathway, as well as its environmental
impacts as measured by the air and water residuals generated by the energy
flows, can be specified and summed over all pathways to provide a total system
view. The current New York State Data Base provides information on seven air
residuals (particulates, oxides of nitrogen, oxides of sulfur, hydrocarbons,
carbon monoxide, carbon dioxide, and aldehydes) for major energy supply and
end use categories. The capability to incorporate information on water
pollutants, toxic substances, and energy facility costs exists and can be
utilized as data become available in the future.

The NYS-ESNS model representation of the New York State RES is des1gned
to be used in the following way: A projection is made of the fuels or energy
services to be provided in some future reference year. (By energy services
are meant the levels of energy-using activities, such as vehicle-miles
traveled or number of households heated). Assumptions are then made about the
technologies which use these fuels to supply energy services. (Alternatively
one can start with estimates of the energy services themselves and then deter-
mine the fuel mix required to supply them). Engineering economic assumptions
are made about the energy supply and conversion processes within the energy
system so that a complete supply and conversion picture is assembled for the
future year. The model then can be used to analyze the implications--in terms
of resource consumption, costs,* capital requirements,* etc.--of alternative
resource and technological assumptions. For example, one can examine the
impact on resource consumption of a change in the level of energy services, or
the impact on the environment of increases in process efficiencies at various
points in the system, or the system-wide impacts of the introduction of solar
energy technologies.

In one sense the RES/NYS-ESNS framework should not be considered a "mod-

el"in that there are no decisions made internal to the framework. Allocations
' of different energy forms or fuels would be specified exogenously.
Nonetheless the term model may be applied to the framework in that it is a
gquantitative representation of New York State's energy system.

*Costs and capital requirements are not presently available in the NYS-ESNS
model.
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2.6 ESNS INPUTS

The input information required to operate NYS-ESNS includes the overall
supply and demand strucfure of the energy system, the magnitude and type of
energy demand, the efficiency of each technological process represented, the
market allocation of each process and, if available, cost and environmental
residuals data. The model as currently constructed does not contain a projec-
tion component, but depends upon exogenously specified demands.

The input components to NYS-ESNS are described briefly below:

1. New York State Reference Energy System

The structure of the New York State Reference Energy System described
above is the primary input to the NYS-ESNS model. The details of the NYS-ESNS
representation of the New York State RES are provided in Chapter IV.

2. Eneray Demand

Demand for energy drives the NYS-ESNS model. The model calculates the
Tevel of energy resources and imports required to satisfy a specified mix of
demand types.

Demand for energy can be quantified for input into ESNS in three ways:

a. Direct Fuel Consumption (DFC) - the amount of fuel (x) in BTUs
delivered to a particular end use category,

b. Basic Energy Demand (BED) - the amount of energy in BTUs which
represent the useful energy required by the particular demand
category,

c. Measure of demand activity (measure) - the level of energy service
required expressed in units of activity i.e., passenger-miles
traveled for automobiles.

Demand expressed initially as basic energy demand or measure is-converted
within the model to direct fuel consumption by the use of number§ to represent
the efficiency of end use (see Section 2.7 Calculations).

3. Efficiencies

Efficiency can be represented in NYS-ESNS in three different ways: pri-
mary efficiency, relative effectiveness and energy demand per measure.

Primary efficiency, used in all supply processes, is defined as the
ratio of useful energy out of:the process to primary energy delivered to the
process. Fuel of a type other than the primary fuel which may also be re-
quired by the process, called ancillary fuel, is not included in the calcula-
tion of the primary efficiency (see Figure 8). Overall efficiency, taking
into account ancillary energy requirements, is not computed in NYS-ESNS.
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ENERGY IN (C)
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PRIMARY EFFICIENCY = &

COEFFICIENT OF ANCILLARY ENERGY = &
OVERALL EFFICIENCY = 3%5

Figure 8. ENERGY BALANCE FOR PROCESS.

Relative Effectiveness 1is the concept used to describe the
efficiency of end use devices. Relative effectiveness is distinguished from
primary efficiency in that, in addition to reflecting the techmical efficiency
of the end use device (process), it incorporates other differences among fuels
serving the same functiqn.

For example, all-electric houses tend to be more heaviTy insulated than
houses that are heated with oil. The relative effectiveness of electric and
oil-heated houses reflects this difference.

The arithmetic product of fuel delivered to the end use device (or
process) and the relative effectiveness 1is the basic energy demand (see
Section 2.7 Calculations).

Energy Demand Per Measure is used to convert demand expressed in
units of use to direct fuel consumption, or conversely to translate fuel
consumed by an end use function into units of use.

The demand-efficiency type combination selected for input to ESNS depends
on both the available data and the demand projection methodology (which oper-
ates external to the model). For exampie, if demand for energy in a future
year is projected by determining the level of energy consuming activity in
that year, then the demand efficiency type chosen would be energy per measure.

4, Market Allocations )

An RES diagram displays the choices that are available to supply a par-
ticular fuel form to a specified use. When more than one option exists to
suppTy a process with the energy it needs, the relative magnitude of each of
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the supply shares of that technology is expressed. as the fraction of the total
market for the product. :
5. (Qther Parameters

Using only the .RES structure, demands, efficiencies, and allocations,
NYS-ESMS can calculate energy flows through the system. However, additional
optional inputs can greatly enhance the usefulness of the model.

A 1ist of optional parameters which can be included in NYS-ESNS follows.
These include process efficiency components, residuals discharged tb air and
water, land use, occupational health, and fﬁxed and operating costs. These
‘data are inserted into the model in the form of units/lOlZ'BTUs input to the
process.

2.7 CALCULATIONS

Flows of enerqgy represented by the RES diagram are calculated from demand
to supply (right to left).

Very simply, on the supply side of the RES the energy available to any
node is split according to the market share of each of the processes which
deliver energy to that node, yielding the energy out of each process. The
energy out of the process is divided by the primary efficiency of the process
to yield the energy into the process. This sequence is repeated until all
energy flows on the supply side of the RES have been calculated.

On the demand side, three different calculations are made, depending upon
which demand input type is entered into'NYS-ESNS. If Direct Fuel Consumption
(DFC) 1is provided, no calculation needs to be made. Optionally, if either
.Basic Eneray Demand‘(BED) or measure is desired, and the proper efficiency is
supplied, these can be‘ta1cu1ated from DFC.

When BED is entered, it is divided by the relative effectiveness to give
DFC. Measure multiplied by energy demand per measure, yields DFC.

When all the energy flows in the network have been calculated, then the
residuals and costs associated with each process for which a coefficient has
been previously entered are calculated. Since the coefficients are expressed
in units/1012 8tu of eneray input to the process, the calculation is to multi-
ply the coefficient by the total eneray flow into the process.

As can be inferred from the calculations, NYS-ESNS is primarily an ac-
counting model. Given certain data inputs and demand assumptions, a snapshot'
of the enerqy system at one point in time is produced, with energy flows and
' associated parameters summed and the required resources and imports tabulated.
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2.8 QUTPUTS 4 ,
The output of NYS-ESNS is available in two basic formats; an inverted
listing and a production run listing. '

- Table 3
OPTIOMAL PARAMETERS FOR NYS-ESNS

. Parameter
Primary Fuel, Processing Loss
Primary Fuel, Physical Loss
Primary Fuel, Steam Raising
Anci11afy Fuel, Coal
Ancillary Fuel, 0il
Ancillary Fuel, Gas
Ancillary Fuel, Electricity
Acids
Bases
Phosphates
Nitrates
Dissolved Solids, Misc.
Suspended Solids
Mon-Degradable Organics
BOD
coD
Thermal Rejection
Particulates, Air
Oxides of Nitrogen
Sulfur Diaxide:
Hydrqcarbons |
Carbon Monoxide
Carbon Dioxide
Aldehydes
Solid Waste
Land Use
Occupational Deaths
Occupational Injuries

'Occupational Man-Days Lost
Potential Disaster
Annual Costs, Fixed
' -30-

Units
BTU/1012 BTU (in)

8TU/1012 BTU (in)
tons/1012 BTU (in)

Acre-years/1012 BTU (in)
Men/1012 BTU (in)

1"

number/1012 8TU (in)
dollars/1012 8TU (in)



Table 3 (Continued)
" OPTICNAL PARAMETERS FOR NYS-ESNS

Parameter
Annual Costs, Operating
Total Costs _
Population Exposure, Radiation
High-Level Radioactive Waste
Tritium Emission
Krypton Emission
Energy Demand per Measure
Direct Fuel Consumption
Basic Energy Demand
Aqueous Ammonia
Trace Elements
Hydrochloric Acid
Hydrogen Cyanide
Anti-biofouling égent
Hydrogen Sulfide
.Carbonyl Sulfide
Ammonia
Photochemical Oxidents
Boron
Make-Up Water
Plant Volume
Radon-222
Thorium-230 (Air)
Transuranics
Radium-226 (Air)
Uranium (Air)
Iodine-~131
Misc. Fission Products (Air)
Noble Gases
Radium-226 (Liquid)
Uranium + Daughters (Liquid)
Ruthenium-lOS
Thorium-234
Misc. Fission Products (Liquid)
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Units
dollars/1012 BTU (in)

man-rem/lolz BTU (in)
curies/1012 BTU (in)

BTU/Measure (varies)

BTU
BTU
tons/1012 BTU (in)

acre-ft/1012 BTU (in)
“cubic feet-year/1012 BTU (in)
Curie/1012 BTU (in)



Table 3 (continued)
OPTIONAL PARAMETERS FOR NYS-ESNS

Parameter Units
Solid Low Level Waste ' 4 cubic feet/1012 BTU (in)
Solid High Level Waste - curie/1012 BTy

Solid Low Level Waste . "

The inverted listing format disp]ayﬁ; in an easily readable style, all
data associated with each process and conversely, all processes which contain
a certain data type. ThisAcapabi1ity allows data to be organized in a useable
fashion as they are gathered, as well as permitting rapid checks of specific
items of data with corresponding numbers from other sources.

The production run listing is the output which results from an actual run
of the NYS-ESNS model. Optidns exist which allow some user control of the
detail requiréd to be printed from a specific run of the model. Unless

specified by the user, output of a production run includes the following
sections:

1. Total effects by process for the base year considered.
For each process, NYS-ESNS displays the energy flow entering and
leaving the process, indicates the efficiency and market allocation
assumed for the process, and tabulates the total amounts of any
environmental residual or other parameters for which a coefficient
was previously entered.

2. Total effects by quantity of residual for the base year considered.

' ATT "the residualcs generated by the processes represented 1n the
current run are totaled, resulting in the tabulation of system-wide
impacts. ‘ ‘

3. Total resources consumed for the aiven run, ,
The energy resources required, by fuel type, to satisfy the demands
of the current run, are given in units of total BTUs consumed.

4. Total end use energy demands by fuel type and by sectors.
The quant1ty of fuels by type delivered to each utilization sector
are given in BTUs, then summed across all sectors and finally across
all fuels.:

5. Basic Eneray Demands.
Tne useful energy requirements (after the end use device efficiencies
are accounted for) are summed for categories of interest in demand
projection and planning. The units are BTUs of useful energy
required rather than of a specific fuel type.

Optional output information which can be specified by the user includes

(1) the energy flow into or out of any set of processes specified by the user,

as well as the impacts of residuals generated by the selected process set; (2)

output of‘processes by ‘sector. '
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2.9 PERTURBATIONS . .
Given the inputs discussed above, NYS-ESNS will reproduce a base-case RES
for New York State for a previously designated base year. However, the areat-
est utility of the model lies in the ability to modify any or all of the
inputs and observe the changes resulting from these new inputs.
Modifications to a base case model run can be made by

a) substitution of a new value of any input variable for the original
base case number,

b) addition of a value for a parameter in a particular process for which
no previous value was indicated,

c) addition of new processes anywhere on the supply or demand side which
were not present in the original New York State RES diagram,

d) specification of a maximum energy flow for any supply process repre-
sented in the RES. Should this flow be exceeded the excess will be
redistributed among all competinag processes (i.e., processes which
supply the same energy product) in proportion to their original
market allocation. Alternatively, it is possible to specify a
priority of redistribution for the excess energy flow.

When any or all of these changes are made to a base or reference case, a
perturbation case is calculated in which the effect of the modifications on
the resources and imports are summed and the new flows through each process,
as well as the residuals generated by these flows, are calculated. In addi-
tion, a comparison of any two cases, perturbation or base, can be printed if
desired. Three types of perturbation runs involving less than the fu11'system
runs described above are especially useful to make with the NYS-ESNS model.

A trajectory is a single pathway which can be traced through the entire
system. If all other demands'and'market allocations are set to zero, then
only the residual effects and magnitude of flows of .the trajectory of interest
are calculated and displayed. This technique can be used for example, to
examine alternate supply possibilities for a given demand. '

Somewhere between a full system run and a single trajectory lies consid-
eration of a subsystem of the full energy system. A subsystem can display the
portion of an energy supply system which serves only one type of demand, e.g.,
electric demand or a subset of energy demand. This option allows a portion of
the RES to be examined without allowing the effects of the rest of the supply
system to obscure the impacts of interest. ‘

Fina11y, the impact of introducing a new technology or set of technolo-

gies on the existing -or future reference energy system can be evaluated and
compared to other possible energy supply strategies.
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CHAPTER III
THE NATIOMAL ENERGY PLAN AND THE NEW YORK STATE REFERENCE CASE

In another report we described the way in which the consequences of the
National Energy Plan (MEP) for the U.S. energy economy were derived.l For
ease of reference we repeat this description in the paragraphs which follow.

The level of services in the projection year in terms of Basic Energy
Demand represented on the right-hand-side of the RES, is computed using a
series of economic models. Long-run trends of consumption and investment are
obtained from the DRI macroeconomic growth model and supplied to the ORI
inter-industry energy model. The economic output obtained from the
inter-industry model is then applied to energy-related coefficients from the
BNL input-output model, resulting in the Btu final demands shown on the right
hand-side of the RES.

For 1985, the mix of fuels satisfying theseAfinal demands are set equal
to the fuel mix specified in the NEP outlined by the Executive Office of the
President-Energy Policy and Planning. New technology implementation Tlevels
are determined by the U.S. Department of Energy.

Efficiency improvements are determined from specific proposals in the
NEP. Proposals in the building secfor, for example, include a homeowner
tax-credit of 25'percent of the first $800 and 15 percent of the next $1400
spent on approved conservation measures. These proposals are translated into
end-usé device efficiency improvements such as a reduction in average heaf
loss per housing unit from an estimate of the number of new and retrofit hous-
ing units naving a given level of conservation due to fuel prices, tax incen-
tives and other policy proposals as illustrated above.

-The ﬁmp]ications of the NEP are reflected in the NYS reference case on
the demand side in several ways:: changed efficiencies of conventional tech-
nologies, substitution of other fuels for oil andAgaé, and market penetration
of innovative technologies. On the supply side it has consequences for our
study by increasing the quantity of coal which otherwise would be available
nationally.

These changed efficiencies of conventional technologies, market penetra-
tions of new technologies ‘and fuel substitutions derived from the national
case were transferred with only few modifications to the NYS case. In the
preseht'study we have reconsidered the impact of these changes on New York's
energy economy in the. light of the failure of the national government to
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complete action on the NEP* and the modification or elimination of a number of
the original proposals. In addition we have reconsidered our estimate of the
effect of conservation in electricity demand in the residential sector. In
the paragraphs which follow we examine in detail our revised assumptions.

3.1 RESIDENTIAL AND COMMERICAL SECTORS

The following paragraphs and tables describe the various reference case
projection assumptions for the residéntia] and commercial sectors. The na-
tional projections actually combined these two sectors, but we have attempted
to separate them where possible. In each we review our previous assumptions
as to consequences of the NEP for end use efficiencies and market penetration.

In Table 4 we summarize assumptions as to energy efficiencies in 1976 and
1985 in these sectors. It will be noted that our current assumptions are gen-
erally more pessimisti¢c than in the past report. The projected market pene-
tration of innovative technologies is displayed in Table 5. Téb]e 6 describes
the market share of electric energy in space and water heating in 1985. The
use of electricity is expected to increase over its 1976 value though it will
be seen to be somewhat less than in our 1977 study for NYS ERDA.!

Conservation is also expected to play a role in the 1985 electricity
consumption. We anticipate a reduction in‘the amount of e]ectricity‘used'for
1ighting in both the residential and commercial sectors. It is expected that
appliances will become more efficient. These decreases in unit demands for
1ighting and app1fances were not taken into account in the NYS ERDA Study.
Table 7 describes unit demand changés in commercial and residential end use
which are attributed to conservation and improved efficiency.

*The aét was passed subsequent to the completion of the work reported here.

-36-



Table 4
EFFICIENCIES: COMMERCIAL/RESIDENTIAL SECTOR

. 1976 1985 : '
' This Study NYS ERDA Study
Res . Com Res Com Res/Com:
Space heating ' - - - : '
0i1 : 40 .52 .50 .50 .52
Gas .48 .53 .55 .55 .58
Water heating ‘ . A :
0i1 .63 .63 .63 .63 .63
Gas : .57 .70 ‘ .57 .70 .61
Air conditioning
Vapor Compression 2.1 3.0 3.0 3.0 3.3
Table 5

NYS MARKET PENMETRATICNS OF NEW TECHNOLOGIES RESIDENTIAL/COMMERICAL SECTOR
(% of Total Subsector Energy Demand)

This Study NYS ERDA Study
Space heating
Heat Pump -5 10
Solar -0 0
Water Heating
Solar 1 2
Table 6

" NYS CHANGES IN ELECTRIC ENERGY MARKET SHARE
(% of Total 1976 Subsector Energy Demand)

1985 o
This Study NYS ERDA Study
Res Com Res Com Res/Com
Space heating 3 -0 10 T0% ]

Water heating 9 32 .20 40* 40

*These vajues do not apply to the hospital or school subsectors. . The
electricity market shares remain at the 1976 level. '
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Table 7

NYS CHANGES IN UNIT DEMANDS
(% Decrease in Demand, 19/6-1985)

: 1976-1985 Decrease (%)
Commercial Lighting 7

Residential Light-Appliances 7

3.2 MANUFACTURING SECTOR

Recent trends in N.Y. State show a move away from natural gas as an
enerqy source to oil.and, to a lesser extent, electricity. This is probably a
- reaction to the gas shortage of 1976-77, and the fact that a number of
industries have interruptible contracts. The usé_of coal as a primary fuel
has not increased significantly. The NEP will encourage a shift away from gas
and oil toward coal. Howevér, the NEP has not been approved at this point,
and it will take a number of years for plants to convert burners for coal use.
Gas burners can also be converted to use oil more easily than they can be con-
verted to use coal. Therefore, we anticipate a continued short term shift
from natural gas to o0il and electricity, though a long term shift to coal
might occur. This represents a'change'from our view in the NYS ERDA study
which assumed a substantial shift to coal for process heat by 1985.

Industrial energy demands were initially prqjected to 1985, and incTuded
some efficiency improvements in the industrial processes. To account for the .
anticipated shifts described above gas demand was then reduced by 20% and oil
and electricity were increased in equal amounts to compensate for the gas
reduction. . ‘

3.3 TRANSPORTATION _ ‘

" Present legislation mandates certain improvements in fuel economy of the
auto fleet by 1985.. The 1985 national average automobile fuel economy is ex-
pected to be 18.35 miles per gallon and this is reflected in the N.Y. refer-
ence case estimates.- 4 .

Improved efficiencies are also anticipated for other modes of transporta-
tion. These occur from increased passenger or freight loads and are accounted
for by improved unit demands. These improvements are described in Table 8 for
each subsector in the Transportation Sector. | ‘
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Table 8
TRANSPORTATION SECTOR UNIT DEMANDS

(Btu x 103)
Auto . 1976 1985
Auto T.2%- .96
Air-Freight 13.06 10.93
Air-Pass 4.54 4.49
Bus : 2.67 2.67
Rail-Freight .23 .23
Rail-Pass 1.05 1.00
Truck .95 .95
Water-Freight 14 .14

3.4 ELECTRIC UTILITIES

‘For the nation as a whole the NEP is estimated to effect a shift from oil
and gas to coal. However, in projecting the 1985 NYS electricity generation
mix, one must take into account the present mix, plants under construction,
planned plants, and the time lag necessary in constructing new plants or
modifying old plants. The electric utilities in New York State already have
plans for the 1985 generation mix, and it is unlikely that these plans will be
chahged significantly to dramatically effect the 1985 mix. .

The "projected 1985 national and NYS generation mixes are presented in
Table 9.- The national mix includes the effects of the NEP while the NYS mix
reflects the New York Power PoolZ (NYPP) plans. '

Table 9

COMPOSITION OF ENERGY INPUT TO US AND NYS ELECTRIC GENERATION

usa NYsb
011 -8 45
Gas 2 0
Coal - 55 16
Nuclear 25 19
Hydro 10 19

Other REE -

dIncludes the effects of the MNEP.
DyyPP mix for 1985.
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CHAPTER IV

NYS REFEREMCE YEAR ENERGY DEMANDS
In this chapter - we start by reviewing state aggregate enerQy demands by
consuming sector for 1976, and our projections of these demands to 1985. In-
cluded are reviews of demand highlights in the base year and in 1985 as well
as our projection method61ogy. Detailed state aggregate demands are ﬁrovided
in Appeﬁdix A. A comparison of sectoral demands is provided in Figure 9.
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In the next chapter we turn to county level energy demands and supplies
as they existed in 1976. Here we review data and data sources as well.

4.1 THE RESIDENTIAL SECTOR
4.1.1 Highlights
Highlights of energy consumption for the residential sector in each

reference year are as follows:

1976

0 Total energy consumption: 976 x 1012 gty
0 Consumes 29% of total state energy demand* |

0 By energy form, demands in terms of the state fuel totals* are:
0il 24%, gas 61%, electricity 32%

o By energy form, demands in terms of the residential energy total
are: oil 51%, gas 33%, electricity 12%

0 By end use, fuel demands as a percentage of the residential fuel
totals are: ‘
Space Heating oil 87%, aas 73%, electricity 8%
Water Heating 0il 12%, qas 19%, electricity 6%
Air Conditioning electricity 9%
Lights-Appliances electricity 70%
Cooking : . gas 8%, electricity 7%
1985

L —

o  Total energy consumption: 1015 x 1012 gty
) Consumes 29% of the total state energy demand

0 By energy form, demands in terms of state fuel totals are:
0il 23%, gas 62%, electricity 39%

o Ry eneray form, demands in terms of the residential emergy total
are:
oil 47%, gas 33%, electricity 19%

FAT state'totél.end-use demands exclude the.electrié utility sector.
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0 By end use, fuel demands as a percentage of the residential fuel

totals are:
Space Heating oil 80%, gas 64%, electricity 17%
Water Heating 0il 19%, gas 25%, electricity 16%
Air Conditioning : electricity 8%
Lights-Appliances electricity 57%

0 Changes in the energy mix for space heating and hot water arise from
a shift from oil and gas technologies to electric technology

0 Consumption of natural gas increases 3% and oil decreases 5% from
1976 quantities. Electricity use increases 66%

0 E1éctricity demand for space heat increases 228%, for water heat
352%

0 Lighting and appliances demand increases 35% (over 1976)
0 Air conditioning demand increases 48% (over 1976)

0 The impact of new technologies is small

Residential energy demands for each reference year are summarized in
Appendix A. Fuel requirements for this sector are compared in Figure 10.

4.1.2 Residential Unit Demands, Saturation, and Efficiencies

Unit enerqy demands for all end uses in residential dwellings were ob-
tained from the Brookhaven National Laboratory Report "Future Residential and
Commercial Energy Demand in the Northeast"l and. from the Qak Ridge report,
"Residential Consumption of Electricity, 1950-1970."2 These unit -demands were
initially reported by A.D. Little, "Residential and Commercial Energy Use
Patterns,"3 for different regions of the country. Northeast unit demands were
modified to apply to Mew York State based on heating degree values and the
average dwelling unit size. These unit demands were then changed, as appro-
priate, to take into account more recent data from A.D. Little.d

Changes in the unit demands for lights-appliances from 1976-1985, were
inctuded as discussed in Chapter III.

The saturation rate for space heating, water, heating, and cooking were
taken as unity for all reference years. The lights-appliances saturation rate
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for 1976 was interpolated from the 1972 and 1985 saturation rates in Ref. 3,
and its 1985 saturation rate was also taken from this source. The . air
conditioninc saturation rate was initially taken from Ref. 3 for 1972. This
was then updated to 1976 by applying air conditioning saturation rates of new
construction in the Northeast to NYS new construction data.>

Efficiency values for energy devices were taken from the BNL report
"Sourcebook for Energy Assessment."® For future reference years, changes in
efficiencies were included as shown in Chapter III.

4.1.3 Residential Sector Projection Basis and Data Sources

To project residential energy and fuel demands, the following data were
required: '

0 Estimates of the number of households for 1976 and 1985 (see

Table 10)
0  Breakdown according to housing types for all reference years
0 Unit energy demands for major end use technologies in residential

units (e.g., space heating) (see Appendix A)
0 Saturation values for major end uses (see Appendix A)
0 Breakdown of the fuel mix to meet end use demand (see Appendix A)

4.1.4 Residential Fuel Mix Projections

The procedure described below was employed to obtain projections of fue]
demands in the residential sector.

0 The 1976 fuel wutilization breakdown was initially obtained by
assuming the same fuel mix as given in the 197Q Bureau of Census
Report, "Detailed Housing Characteristics, 1970."7 The values were
then modified based on the fuel mix of new construction in the
Mortheast for the period 1970-1975.8

0 The 1985 allocation of fuels to space and water heating end uses was
determined by incorporating the 1985 residential market allocation
of electricity as shown in Table 6 in Chapter III. O0il and gas were
allocated to the remaining energy demand in these end use areas in
the same proportion as in 1976.

) Mew technologies were included as described in Table 5, Chapter III.

o  For the remaining end use demands, allocation among fuels was based
on the 1976 breakdown, with the additional restriction that the
consumption of oil for cooking cannot exceed the 1976 level.



Table 10

NYS HOUSEHOLD AND POPULATIOM PRQJECTION
(in Thousands)

: 1976 1985
Households 6,150% 6,389
Population 18,084 18.343

*Estimated using the 1976 population and 2.94 persons/household, which was
calculated from historical data.

Source: New York State Economic Development Board (EDB)?

Table 11

ANNUAL GROWTH RATES AND BASIS CHANGES FOR REFERENCE YEARS
(106 Households) ’

. 1976 1976-1985 1985

Subsect on Basis AGR2 Basis
High Rise 1.50 0015 1.52
Low Density 1.46 b 1.44
Low Rise .79 : .0207 .98

. Single Famlly 2.31 .0158 2.66
Mobile Homes .09 .1514 .32

Total 6.1h L0127 .39

3Annual Growth Rate
boverall, 1.3% fewer Tow density structures existed in 1985 than 1976.

4.1.5 Housing Projections

Housing was chararfpr179d hy five has1r fypps

o Single fam11y one unit detached structures

0 Low Density one unit attched structure and 2 to

' 4 unit structures

0 Low Rise o structures with 5 to 1Y housing units
0. High Rise structures with 20 or more units

o} Mobile Homes
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The projected housing mix shown in Table 11 was obtained as follows:

1.

The 1970 housing mix was obtained from the 1970 Census of Housing.
The housing mix was then projected to 1976 after consideration of a

number of factors, includingAthe total number of households in 1976,
the mix of new housing frbm 1970 to 1976,8 and the 1970 housing mix.
The 1985 housing breakdown was distributed according to the Northeast
housing breakdown in the "Project Independence Task Force Report."

4.2 THE COMMERCIAL SECTOR
4.2.1 Highlights

Highlights of energy consumption for the commercial sector in each

reference year are as follows:

1976

Total eneragy consumption: 641 x 1012 gty
Consumes 19% of the total state energy demand

By energy form, demands in terms of the state fue1 tota]s are:
oil 18%, gas 20%, electricity 33%

By energy form, demands in terms of the commercial energy total are:
0oil 57%, gas 18%, electricity 20%, steam 5%

By end use, fuel demands as a percentage of the commercial fuel
totals are:

Space Heating steam 100%, oil 100%, gas 62%, electricity 3%

Water Heating } , gas 37%, electricity 12%

Air Conditioning gas 1%, electricity 15%

Lighting electricity 43%

" App-Aux Equip. electricity 30%
1985 '

Total energy consumption: 728 x 1012 gtu

Consumes 21% of the total state energy demand

By energy form, demands in terms of state fuel totals are:.
0il 20%, gas 24%, electricity 32%

Bv energy form, demands in terms of the commercial ene}gy total are:
0il 56%, gas 18%, electricity 122%
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0 By end use, fuel. demands as a percentage of the commercial .fuel
totals are:

Space Heating oil 100%, gas 64%, electricity 11%

Water Heating - gas 35%, electricity 12%
Air Conditioning electricity 13%
Lighting electricity 37%
App-Aux Equip. ' electricity 27%

o Total energy demand increases 14% over the 1976 period

o Demand for electricity increases 24% while natural gas and oil
~ demands increase by only 11% and 11% respectively, from 1976.

0 The relative differences in growth rates between electricity and
fossil fuel demands arises from a slight shift to electric
technologies for space and water heating from oil and gas
technologies.

o Approximately 1% of the space heating demand is met by the use of
heat pumps

o Solar provides less than 1% of the water heating requirements

Enerqy demands for each reference year are summarized in Appendix A.
Fuel requirements for this sector are compared in Figure 11. ‘

4,2.2 Commercial Sector Unit Demands, Saturation and Efficiencies

The commercial éector includes structures that serve such diverse
activities as wholesale and retail trade, services (finance, insurance, etc.),
schools and hospitals.

The following input is reguired to project the energy demand in each of
these categories.

o The square footage of each activity listed above for both reference
years.

0 The unit energy demands for major énd usés (space and water heating
etc.) for each activity in terms of Btu/sq. ft.

0 Saturation values for the major end uses and eff1C1ency ‘values of
each technology.

0 The fuel breakdown.for each end use.
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Figure 11. NYS COMMERCIAL SECTOR ENERGY DEMANDS.

4.2.3 Commercial Sector Projection Basis and Data Sources

Determination of floorspace in this sector for New York State was diffi-
cult as l1ittle data has been published at the level of disaggregation re-
quired.. Floor space for 1974 provided in reference 10 was used as a starting
“point for further analysis. In that reference, Northeast data, obtained from
Reference 1 was regionalized to Mew York State. Growth rates estimated in .
Reference 10 were used to obtain 1976 floorspace. These growth. rates were
then compared with other sources to test their reliability.* Hospital
floorspace for 1976 was received from the N.Y.S. Department of Health and
included floorspace of each hospital as reported by that hospital. However,
the data were incomplete and the reporting procedure used by the hospitals
were found to be inconsistent. Therefore, the floorspace for hospitals was
taken from Reference 10.

*The combined floorspace of offices, retail establishments, and services were
projected to increase at a rate of 2.4% during the 1974 to 1976 period. The
number of business establishments included in these categories increased by
1.3% during the same period.l4 Employment in these categories actually
dropped 1% during this period. o
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School floorspace for 1976 was obtained as follows:

1. College floorspace for 1976 was obtained from the N.Y.S. Dept. of
Education, Post Secondary Educationll

2. Enrollment in 1976 for ;rades K-12 was obtained from the N.Y.S.
Department of Education.lZ The enrollment figures were multiplied by
a factor of 120 sq. ft. per student.l0

3. College floorspace and estimated pre-college floorspace were summed
to determine the total 1976 school floorspace.

Two parameters must be considered in calculating the 1985 commercial
floorspace, the new commercial floorspace during the projection'period as well
as the removals of old structures. The 1985 floorspace for each subsectqr was
obtained using the following procedures:

1. Offices, Retail and Services: Earning projections for each of these
subsectors were used to determine their new floorspace. These
projections for New York State were obtained from the U.S. Department
of Commerce and were the latest revisions of the "1972 OBER's
Projections: Economic Activity in the U.S."!3  Forecasting removals
from the commercial inventory is very difficult because of the lack
of data on current and historical removal rates and on the age
distribution of the structures. This report uses the removal rates
described in Reference 1 for the Northeast, which were assumed to be
the same as their projected residential removal rates.

2. Schools and Hospitals: The overall change in floorspace for each of
these subsectors was assumed to be the same as those given in
Reference 10 after a review of the described procedures and data
sources. Implicit assumptions were made in that report that total
removals will equal total constructions in each of these subsectors.

The 1976 and 1985 commercial inventory is presented in Table 12.
Table 12
- COMMERCIAL FLOORSPACE INVENTORY .
(106 sq. ft.)
1976 1976-1985 1976-1985 1985 1976-1985
Subsector Basis Constructions Removals Basis AGRD
School ! -a a 653.10 .0
Hospital 208.70° a a 208.70 . .0
office 464,20 - 144,30 . 49.30 559.20 .0209
~ Retail 523.50 99.60 . 42.40 580.70 .0l16
Services 800.60 341.10 64,90 1076 .80 .0335
Total 2650.10 585.00 156.60 3078.50 .0168
dRemovals and constructions for schools and hospitals are assumed to be equal.

bAnnual growth rate.
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4.3 . THE MANUFACTURING SECTOR
4.3.1 Highlights

Highlights of the energy consumption for the manufacturing sector in each
reference year are as follows:

1976
0 Total energy consumption: 646 x 1012 gty
0 Consumes 19% of the total state energy demand

0 The five largest energy consumers in. the manufacturing sector are
(in decreasing order):

Chemical and allied products, SIC 28
Primary metal industries, SIC 33
Paper and aliied products, SIC 26
Stone, clay and glass products, SIC 32
Food and kindred products, SIC 20

0 By energy form, the industrial fuel demands as a percentage of the
state fuel totals are: oil 6%, gas 16%, coal (including coking
coal) 100%, P.C.F. (Petrochemical feedstocks) 100%, electricity 30%

) By energy form, demands as a percentage of the industrial energy
total are: - oil 19%, P.C.F. 20%, gas 14%, coal 30%, electricity 17%

0 Coking coal to the primary metal industries (SIC 33) constituted
66% of the industrial coal demand

1985

o  Total energy consumption: 702 x 1012 gtu
0 Consumes 20% of the total state energy demand

0 By energy form, demands as a percentage of the states fue] totals
are:. oil 7%, gas 14%, coal 100%, P.C.F. 19%, electricity 17%

0 By energy form, demands as a percentage of the industrial energy
total are: -oil 18%, gas 10%, coal 33%, P.C.F. 19%, electricity 17%

0 Coking coal to SIC 33 constituted 66% of the industrial coal demand
0 Total industrial energy demand increases by 9% from 1976

0 Coal demand increases by 19% primarily because of an increase in the
demand for coking coal

o) Gas demand decreases by 17% from 1976, while e1ectric1ty‘demand
increases 7% :
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o) 0i1 and petrochemical demands increase by 18% and 5%, respectively
from 1976

0 The changes in fuel demand from 1976 for the industrial sectors

ma;or users of energy are:
SIC 28 (Chemical and allied products) + 5%

SIC 33 (Primary metal industries) + 11%
SIC 26 (Paper and Allied products) + 11%
SIC 32 (Stone, clay and glass products) + 6%
SIC 20 (Food and kindred products) + 20%

Enérgy demands in each reference year are summarized in Appendix A. A
comparison of energy demands in this sector is provided in Figure 12.
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4.3.2 Industrial Sector Projection Basis and Data Sources

The energy intensiveness of each industrial subsector is represented by
the ratio, Btu/dollar-value-added. Value added by two digit Standard Indus-
trial Category was obtained from Reference 15. Fuel consumption by two digit
SIC for 1976 was obtained from the 1976 Annual Survey of Manufacturers: Fuels
and Electric Energy Consumed. 16

Coking coal consumption in N.Y. was taken from a M1nera1 Industry Survey,
“Bituminous Coal and Lignite Distribution, Calendar Year 1976."28  Dpata on
petrochemical consumption in N.Y. for 1976 was diffcult to obtain. The 1972
consumption of petrochemical feedstocks was taken from BNL-50555 "Alternative
Patterns of Industrial Energy Consumption in the Northeast,"18 and projected
to 1976 on the basis of real dollar added growth in SIC 28 for the period
1972-1976. Total fuel consumption by SIC is shown in Table 13.

4.3.3 Industrial Fuel Mix Projections

Three factors were considered in projecting the industrial fuel mix, in-
cluding estimates of value added in 1985, changes in the efficiency of indus-
trial processes and fuel substitution. The following paragraphs describe the
methodology employed in ca1cu1ating the 1985 value added by SIC cateagory and
the combined role of all three factors noted above.

The procedure used in calculating the 1985 value added was taken from
Reference 18. A constant national ratio of Gross Product Originating (GPO) to
earnings was obtained from the 1972 OBERS for each two digit SIC for 1976* and
1985. The 1976 New York State GPO was calculated for each SIC by multiplying
the New York State 1976 earnings for each SIC (from Reference 18) by the
national GPQ/earnings ratio. The 1985 GPO was calculated by multiplying the .
1985 GPO/earnings ratio by the projected 1985 earnings for each SIC, also
taken from Reference 18. Growth rates for each SIC were determined by
calculating the percéntage differences from the 1977 and 1985 GPO values.
These growth rates were then applied to the 1976 value added by SIC.

The 1985 fuel demands were then calculated for each SIC by using the 1976
energy intensiveness coefficient, the 1985 valve added, and including the ef-
ficiency and fuel demand changes described in Chapter III. Projected fuel
demands for the major industrial users are shown in Table 14. The fuel break-
down in the industrial sector for each reference year is shown in Table 15.

*The 1976 GPQO/earnings was exfrapo1ated from 1972 and 1980 values.
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Table 13 4
INDUSTRIAL SUBSECTORS OQRDERED BY 1976 ENERGY CONSUMPTION

(1012 gtu)
Order SIC Description Energy Demand
1 28 Chemical. and allied products ' 192.3
2 33 Primary metal industries 190.2
3 26 Paper and allied products : 45.9
4 - 32 Stone, clay and glass products 38.5
5 - 20 Food and kindred products 34.3
6 36 Electrical equipment supplies 23.9
7 35 Machinery, except electrical 22.8
8 37 . Transportation equipment - 15.9
9 38 Instruments and related products 15.3
10 34 Fabricated metal products , 15.1
11 27 Printing and publishing ' 12.9
12 30 Rubber and plastic products 9.1
13 22 Textile mill products 7.7
14 23 Apparel and other fabric products 6.5
15 39 Misc. manufacturing industries 6.0
16 31 Leather and leather products - 3.0
17 25 Furniture and fixtures 2.7
18 24 Lumber and wood products 2.2
_ 1.7 9]
Table 14

MAJOR INDUSTRIAL ENERGY USERS: TOTAL FUEL DEMAND
(Btu x 1012 and % of Total Industrial Demand)

SIC - . . Description ‘ 1976 : 1985
28 Chemical and allied products 193 T129.9%) 202 T28.8%)
33 Primary metal industries 190 (29.3%) - 211 (30.1%)
26 Paper and allied products 46 (7.1%) 51 (7.3%)
32 Stone, clay and glass products 39 (6.0%) 41 (5.8%)
20 Food and kindred products 32 (5.0%) 41 (5.8%)
. Table 15

" INDUSTRIAL ENERGY DEMAND BY FUEL TYPE
(% and Btu x 1012)

1976 1985
Fuel Type 9 Btu x 1012 % Btu x 1012
Coal* : 29.7 191.7 32.5 228.5
Natural Gas 14.2 91.5 10.8 75.5
031 ' ' 19.0 . 122.9 20.4 143.0
Electricity o 17.4 112.7 17.2 120.9
Petrochemical Feedstocks 19.7 127.6 19.1 134.1

*IncTudes coking coal,
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4.4 THE TRANSPORTATION SECTOR
4.4.1 Highlights .
Highlights of energy consumption for the trénsportation‘sector in each

reference year are as follows:-

1976
o  Total energy consumption: 1016 x 1012 Btu
o) Consumes 32% of the total state energy demand

0 By energy form, demands in terms of the state fuel totals are:
0il 52%, electricity 2%

o ' By energy form, demands as a percentage of the transportation energy
total are: o011 98%, electricity 2%

0 By mode, energy demands as a percentage of the total transportation
energy consumption are:

Automobile 54%
- Truck 16%
Air Pass : 13%
Air Freight 5%
Water Freight 5%
Rail’ 2%

1985
0 Total energy consumption: 1011 x 1012 gtu
0 Consumes 29% of the total state energy demand

0 By energy form, demands in terms of state fuels totals are:
0il 49%, electricity 2%

0 By energy form, demands as a percentage of the transportation eneray
total are: 011 99%, electricity 1%

) By mode, energy demands as a percentage of the total transportation
energy consumption are:

Automobile 46%
Air Pass 19%
Truck 16%
Air Freight 8%
Water Freight 7%
Rail 3%
0 Total transportation energy demand decreases by less than 1% from
1976

0 Automobile energy demand decreases by 21% from 1976, a consequence
of increased fuel efficiency and a slow growth in vehicle miles
travelled during the period
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0 The air subsectors energy demand increases by 37% (despite decreased
unit demands) due to a large increase in service

Details of reference year fuel demand by end use are presented in
Appendix A.

4.2.2 Transportation Sector Projection Basis and Data Sources

Total motor vehicle oil consumption in New York State for 1976 was ob-
tained from the U.S. Federal Highway Administration (F.H.A.).19  This aggre-
gate consumption figure was apportioned among three motor vehicle subsectors
(buses, trucks, and automobiles) reflecting their vehicle miles traveled (VMT)
and mileage per gallon (MPG). The VMT and MPG estimates were obtained from
Highway Statistics, 197520 and the Mew York State Department of Transporta-
tion.

Bunker fuel consumption by water freight carriers was obtained from:
Peference 22 as was the consumption by thev rail subsectors. -Electricity
consumed by railroads in the state was taken from a New York Power Pool
Report.23 Consumption by the ‘air subsector was obtained from the Air
Transport Association.24

Unit demands were obtained from a previous study by System Designs,
inc.25 Modification were made based on more recent information. For example,
the automobile unit demand reflects a different miles per gallon value than
that uscd by Systems Design, Inc.

Ton miles for freight carriers and passenger miles for passenger carriers
were calculated for each subsector using the unit demand and fuel consumption
values.

4.4.3 Transportation Fuel Projections .

The 1976 to 1985 growth rate in VMT for automobiles was based on a study
by the New York State Department of Transportation.21 The average passenger
toad per vehicTe was kept at the 1976 level to calculate the 1985 automobile
passenger miles travelled. Ton-mile and passenger-mile values for the remain-

ing subsectors were calculated by using the procedure described in Reference
10, but included the latest data available, Data for the air subsectors were
modified according to Reference 24. The new OBER's projections were used in
the basis projections for the rail, water, truck and bus subsectors. The 1975
and 1985 basis values are presented in Table 16. Efficiency and unit demands
were modified to conform with the projection assumptions described in Chapter
I11.
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ANNUAL GROWTH RATES AND BASIS CHANGES FOR REFERENCE YEARS

Table 16

(106 Passenger miles for paésenger transport and
106 ton miles for freight transport)

1976 1976-1985 1985
Subsector Basis AGR*. Basis
Air-Pass 9,046 ~.0400 12,876
Air-Freight 1,348 .0500 2,091
Auto 89,680 .0080 96,425
Bus 838 .0140 950
Rail-Pass 8,472 0124 9,467
Rail-Freight. 21,525 .0190 25,499
Truck 40,692 0122 45,389
Water Freight 81,694 .0258 102,740

*Annual Growth Rate
Table 17

TRANSPORTATION FUEL DEMAND
(Btu x 1012)

Truck Air Pass = Air Freight Water Rail Bus

Auto Total
1976 578.4  148.3 136.9 58.7 55.6 26.7 @ 11.2 1015.8
1985 463.3 165.4 192.7 76.2 69.9 30.4 12.7 1010.6
Table 18 A
SUMMARY OF TRANSPORTATION ENERGY DEMANDS
(Btu x 1012)
1976 011 Electricity Total
Freight 278.4 .2 .
Passenger 729.1 8.1 737.2
Total 1007.5 8.3 1015.8
1985 -
FreTght 330.4 2 330.6
Passenger 671.4 8.6 680.0
Total - 1001.8 8.8 1010.6
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Tab1e 17 summarizes transportation demand by subsector and reference
year. The 1976 and 1985 fuel mix is presented in Table 18.

4.5 GOVERNMENT
4.5.1 Highlights :
Highlights of energy - consumption for the government sector in each

reference year are as follows:

1976

o  Total energy consumption: 11 x 1012 Btu
0 Consumes less than 1/2% of the total state energy demand

0 By energy form, demands as a percentage of the government energy
total are: oil 81%, gas 9¢, electricity 7%

0 By end use, fuel demands as a percentage of the government fuel

totals are:
Auto 0il 62% :
Space Heating 0oil 38%, agas 70%, electricity 0%
Water Heating electricity 12%
Lighting electricity 40%
App-Aux. Equip. . electricity 25%
Air conditioning electricity 23%
1985

) Total eneray consump;ion: 10 x 1012 Bty

0 Consumes less than 1/2% of the total state energy demand

0 By energy form, demands as a percentage of the government energy
total are: oil 78%, gas 9%, electricity 10%
0 By end use, the fuel demands as a percentage of the government fuel
totals are:
Auto o1l 56% B
Space Heating 0il 44%, gas 70%, electricity 20%
Water Heating qas 29%, electricity 11%
Lighting ‘ electricity 30%
App-Aux. Equip. electricity 20%
Air Conditioning electricity 19%

0 Total enerdy demand decreases 13% from 1976 to 1985

0 Electrical demand increases 19% over 1976 because of a shift in
space heating technologies from gas and oil to electricity -

0 - Automobile demand decreases by 24%, brought about mainly by a
decrease in auto unit demand

l 0 0i1 and gqas demands decrease by 16% and 11% respectively from 1976
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Government fuel demands for each reference year are summarized in
Appendix A.

4.5.2 Government Projection Basis and Data Sources

Government offices and auto fleets are the primary energy consuming units
in the government sector. Floorspace was selected as the projection variable
for.government offices and vehicle miles travelled (VMT) for the government
auto fleet. State office space data was obtained from the N.Y.S. Bureau of
Space P1ann1‘ng.26 The number of government automobiles in the state was taken
from Reference 20 and the averge yearly mileage from the N.Y.S. Office of
General Services.2’ Note that the government auto fleet includes automobiles
from all levels of government, not just the state government. _The ‘average
annual mileage was appiied to all government automobiles.

Unit demands, efficiencies and the technology breakdown for office energy
use were assumed to be the same as for the commercial sector office energy
use. The efficiencies of government automobf]es were assumed to be the same
as for automobiles in the transportation sector. Government auto fuel con-
sumption was calculated by dividing the total government VMT by the state
average miles per gallon figure provided by Reference 27. The government auto
unit demand was then calculated from these data.

4.5.3 Government Fuel Mix Projections

Office spéce and vehicle miles travelled were projected to 1985 on the
basis of the 1976-1985 state population growth. Population projections were
available from the NYS EDB. Growth rates and the projected floorspace and
vehicle miles for 1985 are shown in Table 19.

. Changes in efficiencies and unit demands, as described in Chapter III are
incorporated into the 1985 fuel projections.

Table 19
ANNUAL GROWTH RATES AND BASIS CHANGES FOR REFEZRENCE YEARS

1976 1976-1985 1985
Subsector ' Basis AGR Basis
Offices 16.65 0014 16.86
(100 sq. ft.)
Pass. Trans. 573.44 .0014 580.83

(100 Vehicle Miles)
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4.6 THE AGRICULTURAL SECTOR
4.6.1 Highlights
Agricultural sector highlights for the two reference years are:

1976
o  Total energy consumption: 14.0 x 1012 Btu
0 Accounts for less than 1% of the state's energy consumption
0 Obtains 87% of its energy from oil and 13% from electricity
| 1985 |
0 Total energy consumption: 12.4 x 1012 gty
0 Accounts for less than 1% of the state's energy consumption
0 Obtains 87% of its eneragy from oil and 13% from electricity

0 Electricity demand decreases by 11%, 0il demand decreases by 11%
~(from 197¢)

Table 20 summarizes agricultural fuel demands for the two reference
years.

Table 20
SUMMAQY OF ENERGY USE IN THE AGRICULTURAL SECTOR
(Btu x 109)
. . : Total
1976 011 Electricity - Direct Use
ATT Crops 9.435.0 , 9, .
A1l Stock 1,780.7 ‘ ©1,780.7
Electricity - 1,781.2 1,781.2
Propane - 973.5 973.5
Total IL’,Igg.Z I,’BI.J I3,§7U.2¥
. Total
1985 0il . Electricity Direct Use
ATT Crops - 8,351.1 8,351.1 .
A11 Stock 1,576.2 : N 1,576.2
Electricity. 1,576.7 = 1,576.7
Propane 861.7 . _ 861.7
Total 10.789.0 1,576.7 , 12,365.7
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4.6.2 Agricultural Projection Basis, Data Sources and Fuel Mix

For the agricultural sector, the most convenient parameters of energy
demand are number of farms, acres harvested by kind of crop and heads of live-
stock. Information on these for 1976 has been provided by Referehce 28 and 29.

A complete breakdown of the agricultural subsectors by end uses would
require data that are at the present time unavailable. Thus it was decided to
define an aggregate end. use for each subsector which would encompass all the
uses for that subsector. For crops, for example, the end use would include
tilling, planting, cultivating, harvesting, drying, etc., for the livestock
subsector it would include, among other uses, heating barns and cleaning milk
machines. Fuel consumption patterns. will reflect composition of the basis and
the choice of technologies employed. For this study, technologies have been
specified by the type of fuel using average efficiencies of typical devices
which use that fuel.

Projections of energy demands for this sector were derived from 1975
OBERS projections for New York State, using projected total earnings from 1976
and 1985. The earnings yield a 8.3 decrease in income from 1976 to 1985.

Projected energy demands for the agricultural sector in 1976 and 1985 are
presented in Appendix ‘A. ' '
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CHAPTER V
COUNTY LEVEL ENERGY SUPPLY AND DEMAND

5.1 INTRODUCTION

We discuss in this section-the structure of the county data base, its
data and data sources. While significant differences in structure do occur
between fuel types because of differences in the characteristics of the fuel,
variations in Consumption patterns and differences in the data available,
there are basic structural elements common to all energy forms. These we
discuss below. '

The basic structural elements common to all energy forms in the county
base are show in Figure 13. For each energy form the state is divided into
utility regions consisting of a number of counties. Energy is. transported
into the utility region, by trucks, barges, pipelines or transmission lines or
produced within the region. This activity is shown in Figure 13 on the supply
side of the diagram.

Within each county in a region, activities take place which require the
use of energy. There is a demand for energy in the various consuming sectors
- residential, commercial, industrial, transportation, electric utilities,
etc. This demand by consuming sector is represented on the demand side of
Figure 13.

A typical tree structure for the New York State County Data Base is shown
in Figure 14. The structures have the capability of including more informa-
tion than is necessary or possible to obtain for any particular energy form.
For example, information for coal would not be found under power plants,
capacity, or typical bills. These categories would be used only for elec-
tricity.

For electric and gas utilities regions correspond to the actual service
areas of utilities providing these energy forms. For other fuels utility
regiohs are fictitious but useful entities. '

5.2 SPECIFIC STRUCTURES

In the paragraphs which follow we briefly describe the structure used for
each of the fuel forms. A more detailed description of the data sources and
the type of data available appears in Chapter IV.

«h5=



UTILTY

SUPPLY REGION . QEMANO
L—0AC,
[ .
TsX, —0AC,,

TSX, xl

p—D0AC
Cx i
TSX, , | oac,,

_ WHMERE: X, = UTILITY REGION | IN NEW YORK STATE
TSX, = QUANTITY SUPPLIED BY MODE S TO UTILITY REGION § (X;)
Cx = COUNTY K
DACy = ENERGY OEMAND IN COUNTY K 3Y CONSUMING SECTOR M

Figure 13. COUNTY DATA BASE STRUCTURAL ELEMENTS.

FUEL
UTILITY "N MUNICIPAL UTILITY
COUNTY | | suppLy | | resate | | FOURR | capaciry || ) ITTRICAL
DATA || DaTA || oatA || TEAN DATA ok
uNIT
DATA

Figure 14. TREE STRUCTURE FOR NEW YORK STATE COUNTY DATA BASE.
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5.2.1 Natural Gas
The structure for natural gas is presented in Figure 15. Gas can be sup-

plied to a utility region through one of the following supply modes:

Pipeline- Gas purchased from the national pipeline companies, and is
" transported to a utility region via the companies pipeline
network. ' :

Production- Synthetic gas purchased or produced by a utility

Utility- Gas purchased from another gas utility

Other- Gas supplied from miscellaneous sources, such as a private

well owned by a utility.

There are 15 gas utilities in the state each supplying a utility region. A
county which is supplied by more than one gas utility is included as part of
each utility region. Utility regions can overlap. Thus, Queens County which
is supplied by both Lilco and Con Ed, is included in both the Lilco and Con Ed
utility regibns.

Information that is not available at the county levels but is deemed
important enough to be included in the data base, is available for a utility
region. These data include:

Internal Use- Gas used by a utility for its own requirements
Quantity Stored- Storage space available to a utility

Quantity Lost- Gas lost or unaccounted for due to faults in the distri- .
bution network

CI Firm- Commercial/Industrial Firm. Contracts to commercial/in-
dustrial customers that cannot be interrupted because of
a gas shortage.

Cl Interruptible-Commercial/Industrial Interruptible Contracts to commer-
cial/industrial customers that allow a utility to inter-
rupt supply to these customers because of a gas short-
age.

Sales for Resale-Sales to other utilities
Cost Data- Average cost to residential, commercial/industrial, and
public authority customers
The demand sectors include sales to:

Residential customers
Commercial/Industrial customers
Public Authorities

The unit of measure for natural gas supply/demand data is Mcf-thousand cubic
feet. The unit of measure for cost data is $/Mcf.

7=



SUPPLY UTILITY REGION
INTERNAL| |QUANTITY | | QUANTITY[ | CcOST
USE STORES . LOST DATA
SUPPLY MODES ™
PIPELINE
PRODUCTION UTILITY
OTHER REGION COUNTY
UTILITY
cI cI SALES FOR

FIRM INTERRUPTIBLE| | RESALE

*MORE THAN ONE PIPELINE CAN SUFPLY A UTILITY RECION

Figure 15. STRUCTURE FOR NATURAL GAS.
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5.2.2 Electricity _

The structure for electricity is presented in Figure 16. Electricity is
supplied to a region by an electric utility. Each utility generates elec-
tricity by using a combination of any of the following types of power plants:

Nuclear

Coal

Gas

011

Hydro A
Eight major electric utilities operate in Mew York State. Each utility sup-
plies electricity to an electric utility region. These regions may overlap so
that a county can be in more than one electric utility region. ' A

Detailed information on fossil fuel fired generating plants is available.

These data include:

Fuel Consumption by Power Plant
Pollution by Power Plant

Individual Unit Data

The County in Which the Plant is Located

The demand sectors include:

Residential

Commercial/Industrial

Public Authorities
Demand and supply data are measured in MWhr (Megawatt hours). Cost
information is measured in $/KWhr ($/Kilowatt hour).
5.2.3 Coal 4

The structure for coal is presented in Figure 17. Coal is transported
into a region via one of the modes, including:

Rail
Truck
Water

There are seven coal utility regions in the state, named after one of the

seven major electric utilities in the state. Unlike the utility regions for

natural gas and electricity, however, coal utility regions do not. overlap.
Demand data are provided for each of the following sector.

Electric Utilities - Bituminous and Tignite coal supplied to electric
utilities for the generation of electricity

Industrial Customers - Bituminous and lignite coal supplied to industrial

customers .
Coking Coal - . Bituminous and lignite coal used in the coking.
process : :
Anthracite - Anthracite demand
Other - " Miscellaneous demand

Coal demand and supply data are in units of 1000 tons.
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5.2.4 Petroleum '
The structure for petroleum is presented in Figure 18. Petroleum is
transported into the state by the following modes:

Truck
Water Transportation
Pipeline

The petroleum utility regions coincide with the coal utility regions. Each
region reqeives both a domestic and a foreign supply of oil, and might contain

a refinery that receives crude oil.
The demand sectors include the following:

Residential Sector
Commercial Sector
Transportation Sector

Demand and supply data are measured in 1000 barrels (mbbi).

TRANSPORTATION

suppLY DEMAND
SUPPLY MOOES ' DEMANO SECTORS
REFINERY REFINERY
CAPACITY PRODUCTION
TRUCK . RESIDENTIAL
WATER UTILITY
CIPELINE . REGION counrv,<£EEEEcommenmAL

DOMESTIC
SUPPLY

FOREIGN
SUPPLY

Figure 18. STRUCTURE FOR PETROLEUM.
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5.2.5 Solid Waste . .
Solid waste is not examined in the same structural terms as the other

fuels previously discussed.. Solid waste is not a fuel source that was con-
sumed 1n-substantia1 amounts in 1976, but is considered likely to be a sig-
nificant energy resource in future years. For this reason data of solid waste
by regions of the state have been included.

The potential for the generation of solid waste is estimated only for
those counties included in Standard Metropolitan Statistical Areas (SMSA's)
since it is unlikely that. sufficient useful material would be produced in

counties with low population densities.

The potent1a] for energy generation from solid waste is measured in
Btu x 10°.

5.3 COUNTY LEVEL SUPPLY AND DEMAND ,

In the previous section we examined the structural elements of each of
the fuels included in the county level data base.* In this section, we de-
scribe the data and data sources for each of the fuels.

5.3.1 Natural Gas

The primary sources of information for natural gas were the State of New
York Public Service Commission Reports (PSC)40 filed by each gas utility in ‘
the state. These reports included the following information:

1. Total sales to residential, industrial and commercial (combined) and
public authority customers.

2. The cost per thousand cubic feet of gas to each of these customer
- classifications.

3. Consumption by communities with a population of 10,000 or more (by
customer classifications).

Supplies to a utility and their .cost per Mcf.
Gas production by a utility.

6. 'Ut111ty internal use of gas, storage, sales for resa]e, and losses
in the system.

7. Industrial interruptible and firm requirements.

County data was derived from the above sources for many of the utilities.
However, if a utilities PSC report did not contain county data, further
information was requested. If the data required remained unavailable, ‘esti-
mates were made of consumption by customer classification for those communi-
ties with a population of less than 10,000. (As noted above the PSC reports
did contain consumpfion data for those communities of'lo,OOO or more). These
estimates were based on the population of the communities.

*County level data appear in Append1x B.
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There are 15 majok in addition to several small mun%cipa] gas utilities
in the state. The abbreviation used for the utilities, as well as the supply
tynes and units of measurement, are described in Table 21. The gas pipelines
supplying the state are named in Table 22, and the counties serviced by each
utility are presented in Table 23. .

A detailed description on how to gain access to the gas data and the type
of data that is available is presented in Appendix C.

5.3.2 Electricity
Information on county consumption of electricity was requested from each

etectric utility in the state. County consumption for Con Ed customers was ob-
tained from their annual yearbook.2 Niagara-Mohawk did not provide ‘exact
County data, but they were able to provide enough information so that we were
able to estimate accurately county consumptions for their region.

Environmental emiséions were calculated for each power plant in the state
from environmental coefficients found in References 3 and 5 and fuel
consumption data from the Federal Power Commission (FPC).4

Installed capacity and generation in 1976, as well as additional informa-
tion on fuel consumed, were obtained from the MNew York Power Pool Report.
Unit data was also obtained from References 1 and 5. ‘

Data of total cost and cost/kilowatt hour (kwh) were provided by the
utility or calculated from information in Moody's Public Utility Manual,
1977.% Cost data were not available for any of the PASNY customers.

The environmental coefficients were originally taken from a report by the
Committee on Nuclear Alternative Energy Systems, Risk-Impact Panel Study on
Routine Emissions from Energy Sources.

Typical bill information for each utility by customer classification was
taken from Typical Electric Bills, 1977, prepared by the Fpc.”

Table 24 lists the counties served by each electric utility in the state.
Note that the abbreviations used are the same as those for the gas utilities.

A more detailed description on access to the electricity data and the
type of data available, is presented in Appendix C.
5.3.3 Coal

The determination of county consumption of coal in N.Y. is difficult.
There are numerous supplies of coal to numerous recipients. In the paragraphs
which follow we describe available data sources and the way they were utilized
in making estimates for this project.
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Table 21

MAJOR GAS UTILITIES IN N.Y. AND SUPPLY TYPES

Utilities
Brooklyn Union Gas Company
Central Hudson Gas & Electric Corp.
Columbia Gas of Mew York, Inc.
Consolidated Edison Co. of N.Y., Inc.
Corning Natural Gas Corp.
Long Island Lighting Co.
National Fuel Gas Dist. Corp.
New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Orange and Rockland Utilities
Pavillion Matural Gas Co.
Pennsylvania & Southern Gas Co.
Rochester Gas & Electric Corp.
St. Lawrence Gas Co., Inc.
Syracuse Surburban Gas Co., Inc.

Supply Types
Pipeline
Production
Utitity
Other

Units of Measurements
S/Mct
Units in Mcf

Abbreviation
Brookiyn Union
Central Hudson
Columbia
Con Ed
Corning
Lilco
National Fuel
NYSE&G
Miagara Mohawk
Orange & Rockland
Pavillion
Penn & South
RGEE
St. Lawrence
Syracuse Suburban

Type of Gas Abb

Synthetic Syn
Natural Nat

Table 22

GAS PIPELINES SERVICES, N.Y.

Name '

Columbia Gas Transmission Corp.
Algonguin Gas Transmission Corp.
Tennessee Gas Pipeline Company
Texas Eastern Transmission Company
Columbia LNG Corp.

Algonquin Gas Transmission Corp.
Consolidated Gas Supply Corp.
Morth Penn Gas Co.
Transcontinental Gas Pipe Line Corporation
Trans Canada Pipeline

National Fuel Gas Supply Corp.
Distri Gas Corp.

Ashland 0il1 Co.

Abbreviation
Columbta Nat.
Algonquin Nat.
Tennessee
Texas-Eastern
Columbia Syn
Algonauin Syn
Consolidated
North Penn
Transcontinental
Trans Canada
Mational
Distri Gas
Ashland Syn
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Table 23

COUNTIES SERVICED BY MAJOR GAS UTILITIES, NEW YORK STATE

Utility
BrookTyn Union

Central Hudson

Columbia

Con Ed

Corning

Li1co

Mational Fuel

Miagara Mohawk

County
Kings
Queens
Richmond

Albany
Dutchess
Greene
Orange
Ulster

Alleghany
Broome -
Cattaraugus
Chemung
Delaware
Orange
Schuyler
Steuben
Sullivan
Tioga
Yates

Bronx

"New York

Queens
Westchester

Chemung
Stueben

Nassau
Queens
Suffolk

Alleghany
Cattarauqus
Chautauqua
Erie

" Genesee

Monroe
Niag
Steuben
Wyoming

Albany
Columbia
Fulton
Herkimer
Jefferson
Madison

Utility
Niagara Mohawk

NYSE&G

Orange & Rockland

Pavillion

Penn & South

RG&E

St. Lawrence

Syracuse Suburban

County
Montgomery
Oneida
Onondaga
Oswego
Rensselaer
Saratoga
Schenectady
Warren
Washington

Cayuga
Chemung
Cortland
Livingston
Madison
Niagara

- Oneida

Onondaga
Ontario
Orange
Orleans
Otsego
Saratoga
Seneca
Tioga
Tompkins
Wayne
Wyoming
Yates

Orange
Rockland

“Genesee

Livingston
Wyoming

Tioga

Genesee
Livingston
Monroe
Ontario
Orleans

Wayne

| St. Lawrenc

Onondaga
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The U.S. Bureau of Mines® provides data of bituminous coal and lignite
distribution for the entire state. These data include the transportation
method by which the coal is delivered. This reference was key to our estimate
of county demand. _

In addition Federal Railroad Administration Wayhill Statistics for
. 1972-76 of coal deliveries to N.Y.S. based on a 1% sample and the N.Y. State
Department of‘Transportation 100% sample of deliveries in 1973, 70% of the .
railroads in the state, were also useful.

Approximately 45% of the bituminous coal consumed in the state is used by
electric utilities. The consumption of coal by power plants was obtained from
the FpC.4 From this source we were able to determine the counties in which
the plants are located. Information on the transportation method by which
this coal was delivered to specific plants was obtained either through the New .
York Power Pool report or through conversations with employees of the electric
utilities in the state.

Approximately 38% of the bituminous coal delivered to N.Y. in 1976 was
used in coking plants. Almost all of this coal was delivered by rail, with
the remainder delivered by water across the Great Lakes. It appeared from the
data available in the 'Waybi11 Statistics and from the Tlocation of coking
plants in N.Y., that the Niagara-Erie area was the principal recipient of
coking coal. Since the breakdown between Niagara and Erie could not be deter-
- mined, all of the coking coal was assumed to be delivered to Erie County.

The remaining amounts of bituminous coal delivered to N.Y. were primarily
consumed by industrial customers, through some residential and commercial
customers, though some residential and commercial customers do require coal.
The Mew York State Energy Office provided us with information on coal consump-
tion by priﬁary industrial consumers of coal. Though the consumption data
_reported by the industries might not be considered highly accurate, the total
coal consumption reported by the industries in 1976 agreed within 3% with the
amount reported in Reference 8 under its "all others" category. The majority
(92%) of coal used by industrial customers entered the state by rail, though
many of these consumers might have received final delivery by truck.

Data of anthracite deliveries to M.Y. were obtained from the Department
of Energy.9 These data were on a statewide or regional level. There were no
data available to enable disaggregation at a county level.

The coal utility regions and the counties which they include are listed
in Table 25.
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Utility

Central Hudson

Con Ed

Lilco

NYSE&G

COUNTIES SERVED BY ELECTRIC UTILITIES

Table 24

County
ATbany
Columbia
Dutchess
Greene
Orange
Putnam
Sullivan
Ulster

Bronx

Kings

New York
Queens
Richmond
Westchester

nlassau
Queens
Suffolk

Alleghany
Broome -
Cattaraugus
Cayuga
Chautauqua
Chemung
Chenango
Clinton
Columbia
Cortland
Delaware
Dutchess
Erie
Essex
Franklin
Greene
Hamil ton
Herkimer
Livingston
Madison
Niagara
Oneida
Onondaga
Ontario
Orange
Putnam
Rensselaer
Saratoga
Schoharie

NYSEEG
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Utility

Orange & Rockland

Miagara Mohawk

County

A SchuyTer

Senaca
Steuben
Sullivan
Tioga
Tompkins
Ulster
Washington
Wayne
Westchester
Wyoming
Yates

Orange
Rockland
Sullivan

Albany
Alleghany
Cattaraugus
Cayuga
Chautaugua
Chenango
Clinton
Columbia
Cortland
Erie

Essex
Franklin
Fulton
Genesee
Hamilton
Herkimer
Jefferson
Lewis
Livingston
Madison
Monroe
Montgomery
Niagara
Oneida
Onondaga
Ontario
Orleans
Oswego
Otsegn
Rensselaer
St. Lawrence
Saratoga



Table 24 (continued)

COUNTIES SERVED BY ELECTRIC UTILITIES

Utility “County
Niagara Mohawk Schenectady
» Schoharie

Warren
Washington
Wyoming

. PASNY . Albany
Alleghany
Broome
Cattarauqgus
Chautauqua
Chenango
Clinton
Cortland
Delaware
Erie
Essex
Franklin
Genesee
Herkimer -
Jefferson
Madison
Monroe
Nassau
Niagara
Oneida
Onondaga
Orleans
Utsego
Schoharie -
Schuyler
Steuben

. St. Lawrence
Suffolk
Toimpk ins
Wyoming
Yates

RG&E . Alleghany .
' Cayuga
Livingston
Ontario
Monroe
Wayne
Wyoming

City of Jamestown
Village of Freeport
City of Plattsburgh

-78-



5.3.4 Petroleum
County petroleum demands have been calculated separately for the

residential, commercial and transportation sectors.

For each of the three sectors, since county level supply infbrmation was
lacking, county shares of aggregate state demand were determined on the basis
of appropriate allocating measures described below. |

Residential Sector: The county information for the resiential sector was

prbvided by the 1970 Detailed Housing Report, which gave the number of housing
units in each county broken down according to building types, end-uses and
fuels used for the end-uses. These numbers were then projected to 1976,
taking into consideration the changing characteristics of new housing. The
county changes for the residential sector were determined by first multiplying
for each housing type and end-use the numbers of housing units that used oil
by the unit demand for a house in that housing type and end-use category, and
then adding across all housing types and end-uses.

Commercial Sector: Estimation of commercial oil demand involved two

separate steps. First, the total commercial fuel demand was computed for each
county, and then a portion of that demand was alloted to oil.

The commercial sector consists of five subsectors: retail, services,
offices, hospitals and schools. Each county's share of New York State commer-
cial energy demand depends, thus, on a sum of its shares in the five subsec-
tors weighted by the subsectors' fractions of total commercial energy demand.

For the services, retail and office subsectors the county shares were
alloted according to employment figures in these subsectors as given by the
New York State Business Fact Book.l0 (The category: "Finance, Insurance, and
Real Estate" was taken to represent the office subsector.) The school shares
were determined by enrollment as documented in the 1975 Survey of Enrollment,
Staff and Schooling.ll Finally, as there were no compiete source of data on
nospitals, the state hospital energy fraction was divided in proportion to the
county populations. In this manner five shares were determined for each
county with their sum providing commercial energy demahd for that county.

An added consideration arose from the fact that in the commercial sector,
there 1is no direct information as to how county energy demand breaks down
between 0il and the other fuels. The reasonable assumption was made that the
commercial fuel is likely to resemble the residential mix in the sense that
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Utility
Central Hudson

Con Ed

Lilco

Niagara Mohawk

Table 25
COAL UTILITY REGIONS IN N.Y.

County Utility
Dutchess NYSEZRG
Greene
Putnam
Ulster

Bronx

Kings

New York
Queens
Richmond
Westchester
Cther

Nassau
Suffolk
Other

Albany

" Cattaraugus

Chautauqua
Clinton
Cortland
Columbia
Essex RG&E
Erie
Franklin
Genesee
Hamilton
Herkimer
Jefferson
Lewis
Montgomery
Niagara
Oneida
Onondaga
Orleans
Osweao

St. Lawrence.
Saratoga
Schoharie
Schenectady
Rensselaer
Warren
Washington

Orange & Rockland

Other (Statéwide)

County
ATTegheny
Broome
Cayuga
Chenango
Chemung
Delaware
Livingston
Madison
Otsego
Schuyler
Seneca
Steuben
Sullivan
Tioga
Tompkins
Wyoming
Yates
Other

Orange
Rackland .
Other

Monroe
Ontario
Wayne

Other
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counties with high residential oil use, for example, are also high in commer-
cial oil use. ' ‘

Transportation Sector: Data for'the disaggregation of transportation 0il

demand came from two sources:

a) The N.Y.S. Department of Motor Vehicles provided information on the
number of motor vehicle reg‘istrat'ifons.12

b) A N.Y.S. Department of Transportation report provided estimates of
the average annual miles per vehicle for nine SMSA regions in New
York State and also for the counties that are not included in any
SMSA region.13

The county shares of the aggregate state transportation 0il demand were
determined, then, by the product of the number of motor vehicle registrations
in a codnty and the average number of miles per vehicle the SMSA that .includes
that county. A1l counties not in an actual SMSA were grouped in a fictitious
SMSA for this purpose.

5.3.5 Solid Waste
Solid waste data came from Reference 14 which provided, by SMSA region,

the potential yield from refuse combustion in Btu/yr for 1970, and the per
capita refuse generation estimates for 1975 and 1980. By allowing for changes
in population and the changing per capita yield we estimated the potential
yield (again in Btu/yr) for 1976. For each SMSA region, this yield, then, was
allocated among the counties in that SMSA according to the relative share of
its population they contained. The 31 counties that do not fall within any
MSA region were given a yield of 0.0 since refuse combustion for energy
generation does not seem to be practical for nonurban areas. '
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CHAPTER VI
SHORT RUM PRICE AND WEATHER MODELS

6.1 INTRODUCTION

In this chapter we examine two short-run models included in the NYS EIAS
for the purpose of addressing the need of decision makers to respond to two
specific changes in the determinants of energy demand: price and weather. In
the case of the former our interest here is further directed to consumer's
short-term response to prices.

In the next section (6.2) we focus on the short-term response model. We
examine the elasticities of demand chosen for incorporation in the model and
their derivation. There is considerable uncertainty as to precisely how con-
sumers will respond in the short run to energy price changes and so our model
permits the inclusion, at the users option, of alternative elasticities.

In section 6.3 we present the Weather Sensitive Energy Demand Model. De-
mand of the residential and commerical sectors only are addressed.

‘Use of the computerized version of these models is described in Appendix C.

6.2 SHORT-TERM PRICE RESPONSE MODEL .

The Price Elasticity Model is a Fortran program that converts general
assumptions about consumer sensitivity to price variation (price elasticities)
and specific assumptions about future price behavior into predictions of future
energy demand. .

Price elasticity is a concept that describes how sensitive the demand for
one commodity is to change in price of that or some other commodity.‘ More
precisely, the elasticity of demand of commodity A with respect to the price
of commodity B is defined as the ratio of two quantities: the relative change
is the demand for A which is induced by the relative change in the price of B.
Of particular significance are price elasticities for the special case when A
and B are the same commodity. They are most often negative, thus ref1ecting
the fact that an incréase in price usually decreases demand. For example, an
elasticities of "-1" would imply thatAa 10% increase in ‘the price of a certain
commodity would cause a 10% decrease in the demand for that commodity. When A
and B are substitutes the elasticities are positive as a consequence of the
fact that an increase in the price of one will increase the demand for the
other.
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The Price Elasticity Model 1is an application of these concepts to the
demand for energy. It contains elasticities for four fuels: coal, gas, elec-
tricity, and o0il. Included in addition to price elasticities of demand are
price elasticities of substitution. These are separate elasticities for the
commerical/residential and the industrial sectors. In addition the user is
enabled to supply alternative elasticities which he may consider to be more
realistic representations'of consumer behavior. When provided with . current
demand levels and current and future prices, the program returns the predicted
future demand.

6.2.1 Industrial Sector
Price elasticities of demand for the jnduStria] sector! have been com-

puted utilizing a model that incorporates equations for three ~simul taneous de-
cisfons. The first 1s an equation for total energy demand (excluding feed-
stocks) of the industrial sector. The second is a set of equations used to
derive the cross-sectional energy consumption patterns. The final equation is
used to derive demands for each of the four specific enefgy forms.

The short run elasticities are a function for the presently existing mar-
ket shares of each fuel and the relative existing market shares of each fuel
and the relative fuel prices. They have been derived via simulation by alter-
ing individually the prices of each energy form (by 5%), and then using the
simulated results one year after the change to compute the relevant fuel price
elasticities. This was done around a trajectory of prices corresponding to
those used by FEA in the Project Independence Report. Shqrt run price elas-
ticities of demand for the industrial sector are given in Table 26.

6.2.2 Residential and Commercial Sectors

Price elasticities of demahd for the residential and commerical sector
have been derived from a modelZ consisting of two parts. The first determines
aggregate demand for energy in all forms, the second estimates market shares
‘for three major fuels (electricity, natural gas and petroleum products).
Aggregate energy demand is assumed to be a function of the weighted average
energy price, personal income,-and -the numbers of heating and cooling degree
days. The market share for (each individual) fuel is assumed to be a function
of its price, prices of substitute fuels, personal income, and degree days.

The - short run elasticities were derived via simulation by altering the
prices of each energy form and using the simulated results one year after the
change to compute the relevant elasticities. These elasticities are given in
Table 27.
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Table 26
SHORT RUN ELASTICITIES OF DEMAND: INDUSTRIAL (1)

Pg Po Pe Pc

GAS = .07 .01 - .03 .01

OIL .06 -1l .03 .01

ELECT. .06 .01 - .11 01

COAL .06 .01 .03 - .10
Table 27

SHORT RUN ELASTICITIES OF DEMAND: RESIDENTIAL & COMMERCIAL (2)

Pg Po Pe
GAS - .06 .01 .04
oIL - .02 - .08 .04
ELECT. .02 .01 - .13
Table 28

NERA LONG RUN ELASTICITIES OF DEMAND FOR N.Y.S. (3)

Industry: Pg Po Pe
GAS - .6 ) .1 .O?
ELECT. .1(a) - .ala)
‘ .2(b) - .5(b)
Commercial; Pg Po Pe
GAS - .4 .4 1
ELECT. - .8(a) .8(a) - .gla)
o(b)- .a(b) o o a(b)
Residential: Pg Po Pe
GAS - .2 o2 0
ELECT. 0 5 - .5

(a)central and Western New York
(b)pownstate region

While the elasticities of Tablés 26-28 are included in the computerized
version of the price response model, the user at his option may supply
alternative elasticities.
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It must be noted that the above short term (1 year) elasticities were
computed on the national Tevel. MERA3 has derived a set of long run (10-12
years) elasticities for New York State. (See Table 28.) It is assumed that
elasticities are generally greater in the long run than in the short run due
to changes in capital stock. Using the MERPA elasticities as a ceiling, the
short term national figures are consistent with this assumption.

6.3 WEATHER SENSITIVE EMERGY DEMAND MODEL

The New York State Energy Information System Weather Model calculates the
change in fuel demand which can be expected in the state due to a variation in
temperature. The model is based on projections of the number of households in
six regions of the state and the amount of commercial floorspace. It uses a
specified number of heating and cooling degree days and energy-intensity fac-
tors to arrive at the actual change in end-use fuel demand. The data for the
model was collected from the same sources used for. the main New York State
Energy Information System Data Bases, and is consistent with that information.
The computer program has several options which allow sensitivity analyses to
be performed on the calculation of change in fuel demand. Saturation levels,
fuel efficiencies, housing mix, and floorspace mix may be individually altered
to study their effect on expected change in fuel demand as a consequence of
temperature variation. ’

6.3.1 Residential Sector - Space Heat
The number of households in each of the six regions (i) which heat with
fuel (Jj) in subsector (p) and are in county (k) was derived from the formula:

L= T Hktf"?- 70 " here H

iip - Kip X gk1J number of houses in cqunty k in year t

f = fraction of the total number of
homes in year 1970 in county k and
region i which are in subsector i

g = fraction of the total number of
" homes in 1970 in county k and req1on
i which heat with fuel j

i = region (1-6)

j = fuel (o0il, gas, electricity, or
‘other) ‘

k = county in region i

p = subsector (single family, Tow
density, low rise, or high rise)

t = target year
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The number of households in each county for each time peribd (HE) was

abstracted from the New VYork State Economic Development Board (NYSEDB)
Househdld‘Projections for 1978.4 The fraction of the total number of homes in

70

each subsector (fkip) and the fraction of the total number of homes heating

70

with each fuel (gkij) were computed from the ‘1970 Census of Housing, Detailed

Structural Characteristics.® "Other" fuel includes wood and kerosene used for
space heating. -
Projections. The space heat housing mix is projected to 1985 using two
county growth rates abstracted from the NYSEDB Household Projections--one for
1975 to 1980, and from 1980 to 1985. This growth rate is applied to each of
the twelve N?jkp in each of the counties, and the result aggregated up to the

six regions. Five year growth rates for the twelve N;jp in each of the

regions were then computed and stored in the program's data base, to be used
for interpolation to target years between 1975 and 1985.

Fuel demand. Calculation of the fuel demand change for the target year
is done through multiplication by heating degree days, - energy-intensity
factors, (Table 29) and fuel efficiencies (Table 30). The user inputs the
first variable; the last two are stored in the program data base.

Table 29
ENERGY INTENSITY FACTORS; RESIDENTIAL SECTOR - SPACE HEAT®

After 1970 Before 1970

Subsector - (Btu/°day) (Btu/°day)
Single Family 10,300 14,000
Low Density 7,400 10,200
Low Rise 5,500 7,500
High Rise ' 4,000 4,300
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TabTe 30
FUEL EFFICIENCIES RESIDENTIAL SECTOR, SPACE HEAT’

Fuel - ‘ ' Efficiency
01 ‘ - .69
Gas .75
Electricity 1.00
Other .35

The energy-intensity factors are also based on age of the housing stock in the

subsector. The housing mix N1Jp is broken into age groups built before 1970

and built after 1970) by subtract1ng the number of houses in recion i and

subsector p which heat with fuel j that existed in 197C. If the result (N1Jp
t

- 1Jp ) is less than zero, the 1 is removal of households taken from the 1970

stock. This occurred in region number 6 - metropo11tan New York - high rise
apartments. The resulting formula for computation of fuel demand change is

t _ HDDS t t 70
BTV, iy i %; [EIp x (NS, = NY )] (Z:EI 1Jp>$

13p 1Jp
where HDDS = user input heating degree days in region i
EFF = energy efficiency of fuel j
El = energy-intensity of a house in subsector p constructed by year t
Nt = housing stock in region i, subsector p which heats with fuel j
and was constructed between year t and 1970
N70 =

housing stock in region i, subsector p which heats with fuel j
-and was constructed before 1970

6.3.2 Residential Sector - Air Conditioning
The number of households in-each of the six regions (i) which cool with

air conditioner type (j) in subsector (p) and are in county (k) was derived
from the formula: C

70 t
]Jp E: H X fk1p ijk . where s

saturation of air conditioner
type j in county k and regfon 1 in
year t .

air.conditioner type (room or
central) i,k,p,t,f,H are the same
as in the space-heating end-use.

[V
[}
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"Saturations of air conditioner type for each county were derived from the New
York Power Pool8 (Volume I) report on utility studies and projections (Table
31). Each county was classified in a primary utility's service area, and the
resul ting satﬁrations were aggregated up to the regional level. (Saturation
is defined as the number of units in a subsector divided by the number of
dwellings in the subsector. Therefore, a saturation can be greater than one.)

Table 31
AIR CONDITIONER SATURATIONS

Utility A/C type 1975 1980 1985
Central Room ) .85 1.05 -

Hudson Central .07 .10 12

Con Ed Room .53 .43 .32

Central .02 .19 .46

LILCO Room 1.02 1.21 1.41

Central .12 .14 .17

Miag-Moh Room .32 .30 .45

Central .02 .03 .09

NYSEG Room .27 .35 .44

Central .01 .02 .04

264G Room .35 .45 .57

Central .06 .08 .10

0 &R Room .74 .76 1.05

Central S 1 .14 .19

Projections. The regional saturations for 1975, 1980, and 1985 were used
to find a growth rate for the number of air conditioners in each region. It
is assumed that for any given year, houses of all ages will have the same
saturation. The growth in saturation level is then applied to the number of
houses in each regional subsector. '

~ Fuel demand. Calculation of the change in fuel demand for air condition-
ing in the target year'is done through multiplication by cooling degree days,
energy intensity factors (Table 32), and fuel efficiencies (Table 33). The
usér inputs the first variable; the last two are stored in the program's data
base. The energy-intensity factdrs are based on age of the housing stock in a
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_ Table 32 '
.ENERGY INTENSITY FACTORS: AIR CONDITIQNMING END;U$E5 -

After 1970 Before 1970

Subsector : (Btu/°day) {Btu/°day)

Single Family - 15,500 22,000

Low Density 12,500 17,700 .

Low Rise 8,100 11,200

High Rise 5,500 5,700
Table 33

FUEL EFFICIENCIES - RESIDENTIAL SECTOR - AIR CONDITIONING

Air Conditioner Type Efficiency
Room o 2.0
Central : ‘ 2.5
L is broken into age groups (built before 1970

subsector. The housing mix M‘jp

and built after 1970) by subtract1ng the number of air conditioners installed
in houses built before 1970. The re¢u1t1ng formula for computation of fucT
demand change is:

t _ CDDS t 70 t .70
BTU; 5 = 'E?’F" (Z EI M].J.p. Mijp)j % EIpoijp)

where CDDS = user input cooling degree days in region i
"~ EFF = energy efficiency of air conditioner type j
El = energy intensity factor for housina stock age t, subsector p

M = housing stock of age t in region i, subsector p which cools with

air conditioner type j

6.3.3 Commercial Sector - Space Heat

The amount of f1oorspace for each of the six regions in the five
subsectors was obtained by d1saggregat1ng 1976 state wide data to a reg1ona1
level. The disaggregating formula used was:

D. :
F, = 2 Fi1 where Dj, = disaggregating variable in req1on 1
ip D 1p
p subsector p
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D

P disaaggregating variable, subsector p state-
wide total '
Fip_= floorspace in sub;ector p, region i
Fp = floorspace in subsector p, state-wide

The disaggregating variable used for each of the subsector were:

Schools  -- Enrollment (from NYS Department of Education)?
Retail -- Retail Employment (from NYS Business Facts Book)l0
Office  -- Office Employment (from NYS Business Facts Book)10

Hospitals -- Population (from NYSEDB Population Projections, 1978)4

Services -- Service Employment (from NYS Business Facts Book)10
The fraction of floorspace heated by each of the three fuels in the commercial
sector (0il, gas, or steam) was extrapolated from the residential fuel mix on
a county level. This information was then aggregated to the regional Tlevel
and stored in the program's data base.

Projections. Space heat for commercial floorspace was projected on a
subsectorw level for each of the five ‘subsettors using population as the
projection variable. The fuel mix was held constant. The projected regional
values were then adjusted to be consistent with the state-wide totals. '

Fuel demand. Calculation of the change in fuel demand for the target .
year is done through multiplication by heating degree days, energy-intensity
factors (Table 34) and fuel efficiencies (Table 35). The user inputs the
first variable; the last two are stored in the program's data base.

Table 34 ‘
EMERGY-INTENSITY FACTORS - COMMERCIAL SECTOR - SPACE HEATO

: Factor .
Subsector (btu/°day/csquare foot)
Schools 16
Retail 20
Office 19
Hospital ‘ 16
Services 16 -

Table 35
FUEL EFFICIENCIES - COMMERCIAL SECTOR - SPACE HEAT/

Fuel Efficiency
011 .52
Gas . .53
Steam .65




The resulting formula for computation of fuel demand change is

t
t . HDDS; 3
BTUY; = et J_ 2;_‘, (€I, x Fyp)

where BTU = fuel demand change in region i for fuel j
. HDDS = change in heating degree days for region i in year t
EFF = fuel efficiency of fuel j
El = energy-intensity factor for subsector p
F = space heat floorspace for subsector p in region i

6.3.4 Commercial Sector - Air Conditioning .

- The amount of air conditioned floorspace for each of the six regions in
the five subsectors was obtained by applying the saturation levels of Table 36
to the floorspace (Fip) derived in the commercja] space heat floorspace

.calculation.

Table 36
AIR CONDITIONING SATURATIONS - COMMERCIAL SECTOR

Subsector “Saturation
Schools - .20
Retail 1.0
Services - .20
office 1.0
Hospital 1.0

The formula used for finding the air-conditioning commercial floorspace in
each region is: '

Gip = Sp x Fjp where S = saturation of air conditioner in subsector p
F
G

space heat floorspace in subsector p, reagion i

air conditioned floorspace in subsector p,
region i

The fuel mix for air conditioned floorspace was estimated to be natural gas -
3.6% and electricity - 96.4% in each region. These values are stored in the
program's data base.

Orojection. Air conditioning saturations were assumed to remain -constant
in each region through the study period. The growth in air conditioned’
floorspace is thus due only to growth in the space heat floorspace as
described above. ‘
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‘Fuel demand. Calculation of the change in'fuel demand for the tafget
year involves mu1£1p1ying cooling degree days,‘energy-intensity factors (Table
37) and fuel efficiencies (Table 38) with the amount of commercial floorspace .
that is air conditioned. - The user inputs the first value; the last two are
stored in the program's data base.

Table 37 v
EMERGY-INTENSITY.FACTORS - COMMERCIAL SECTOR - AIR CONDITIONINGE

Factor
Subsector (btu/°day/square foot)
SchooTs 15
Retail 21
Office - 18
Hospital 15
Services 15

Table 38
FUEL EFFICIENCIES -,COMMERCIAL SECTOR - AIR CQNQ}TIONING?

Fuel Efficiency
ETectricity .0
Gas 1.8

The formula used for the caiculation of the fuel demand change is

t _ CDDS _
BTUij = EF?EL %;‘ Gjp x EI, where CDDS

cooling degree days in region i,
in year t '

G = air conditioned floorspace in
region i, subsector p

1
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5.3.5 Regicn Definition
The sixty two New York State counties were grouped into six regions, in
Table 39, based on three factors--primary utility serving the county,

twenty nine heating and cooling degree day normals, and geographical
proximity. The first was of concern due to the use of utility based data, and
usually coincided with the third. The least variance in the degree day
normals was chosen within this constraint.

Table 29
COUNTIES IN MYS REGIONS.

The Counties in Region 1

The‘Counties in Region 4

Ciinton Chautauqua
£ssex Erie
Franklin Genesee
Hamilton Jefferson
Herkimer Monroe
Lewis Niagara
Oneida Orleans
St. Lawrence Oswego
Warren Wayne

The Countjes in Region 2

The Counties in Region 5

Albany Al Teghany
Columbia Cattaraugus
Dutchess Cayuaga
Fulton - Chemung
Greene Livingston
Montgomery Onondaga
QOrange Ontario
Putnam Schuyler
Rensselaer Seneca
Rockland Steuben
Saratoga Tompkins
Schenectady Wyoming
Ulster Yates -
Washington

The Counties in Region 3 The Counties in Region 6
Broome Bronx
Chenango Kings
Cortland Nassau
Delaware New York
Madison Queens
Otsego "Richmond
Schohari Suffolk
Sullivan Westchester
Tioga
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CHAPTER VII
FURTHER DEVELOPMENTS

7.1 INTRODUCTIONM

In the foregoing chapters we described the NYS EIAS at its first stage of
implementation. The criteria on which its design was based were examined in
the first chapter. In the second chapter we reviewed the BNL Re?erence Energy
System framework and its computerized version, ESNS. In this chapter we
suggest future developments in the NYS EIAS. These developments may be conve-
niently considered in three groups: 1. data base expansion; 2. extension of
the analytic capabilities of the model and, 3. improvement of data quality.
Aside from the installation of a facility siting model discussed below we
would not recommend the extensions of the model's analytic capabilities in the
foreseeable future, preferring to rely on the NYS EIAS's ability to inform
policy makers with the latter undertaking analysis as appropriate. This we
feel would be more . cost effective than "building in" additional analytic
capability which might see only infrequent use. '

7.2 DATA BASE EXPANSION

Cost Data. The utility of the NYS EIAS for informing economic - analysis
would be significantly enhanced by the inclusion of cost data specific to New
York in the state aggregate data base. The BNL data base already includes
such data on a national basis. However, use of national average cost figures
in policy analysis for the State is likely to lead to misleading results.
This work would constitute a necessary first step in developing a linked
energy-economic analytical capability for the state.

Bibliographical Data. A data set entirely absent in the first stage
implementation of NYS EIAS is bibliographical information. Depending on the
relative cost and availability of alternative means of accessing such informa-
tion, it would appear that a selected bibiiographical listing of references
such as topical and statistical reports, state and federal codes and periodi-
cal literature in the area of energy would be a useful addition to the data

basa.

Industrial Process and Employment Data. Expansion of the data base to
include process data of NYS manufacturing activities would permit the elimina-
tion of much uncertainty which presently exists in the projection of the
energy requirements of this important sector. As we stated in Chapter [V,

projections of energy requirements for manufacturing assumed that the fuel mix
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per dollar value added at the level of the two digit SIC was the same in 'NYS
as for the nation as a whole. This assumption seems excessively crude in the
face of widely varying processes and equipment vintage in many energy . inten-
sive industries.

Further expansion of the data base to include employment in the manufac-
turing sector as related to output would enable the planner to estimate the
employment effects of energy supply curtailment. Employment in the "energy
activities in ESNS should also be added so that the employment implications of
alternative energy strategies can be analyzed.

Industrial Location Data. Another data set which would enhance the use-
fulness of the NYS EIAS at the county level would be locational data of manu-

facturing activities. Aside from providing planners with a basis for estimat-
ing local effects of energy policiy on employment it would also provide impor-
tant information to a mapping of point sources of environmental pollution.
Such a mapping might be important to the formulation of siting policy for
energy conversion facilities. Environmental considerations aside, the
location of energy consuming activities is necessary information for planning
the siting of dispersed energy conversion facilities serving a small to medium
number of large consumers viz., a coal gasification plant serving a cluster of
manufacturing establishments.

7.3 EXTENSIONS OF NYS EIAS ANALYTIC CAPABILITIES: ENERGY FACILITY SITING

It is 1ikely that the siting of electric generating facilities will
remain a substantial policy issue for NYS over the remainder of this century.
A substantial enhancement of the Eneragy Office's policy analysis capabilities
in this regard would result from the availability to it of an electric power
plant siting model. Presently available at BNL is a linear programming siting
model that translates the 4e1ectr1c sector generation mix specified by a
regional or state energy system scenario to the facilities required at the
county level.* The model can be characterized as a multi-commodity tranship-
ment problem, encompassing fuel mininé and transportation costs (for each of
the many types of fuel, each of differing heat value and sulfur content),
electric transmission and cost penalties for various environmental control
technologies.

*See e.g., "The Brookhaven Regional Energy Facility Siting Model (REFS):
Model Development and Application,"” BNL 51006, Brookhaven . Natijonal
Laboratory, Upton, New York, June 1977. ’
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The model is based on the fact that given a particular specification of
the generation mix, the siting problem can be reduced to the determination bf
that set of facility locations that minimizes the sum of coal extraction, coal
transportation, and electric transmission costs, subject to meeting'certain
energy and resource mass balance conditions. Since the generation mix for any
particular run is given as part of the scenario, the baseline costs of the
generating facilities themselves do not enter into the computation, and only
thbse that are location specific are considered (e.g., due to cooling, or air
quality constraints). '

The application of the model to New York State would not replace the
processl of detailed site evaluation as carried out by PASNY or individual
utilities, but would provide the state with means to examine broad siting
issues.
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NEW YORK STATE ENEFGY INFORMATION SYSTEM DATLBASE REFERENCES ’ -PAGE
YEAR- 1976 SCENARIO- BASE CASE 4/01/79 :

SECTOR- AGR | CULL TURL
SUBSECTOR- CROPS
BASIS REFERENCE - CORNELL UMIV. ,1TASR ENGIN BULL 405, 1JULY, 1976, AND FARM BUREAU ,HYS DEPT OF AG v6 MKTS

UNIT DEMAND REFERENCE-SAME AS BASIS
EFFICIENCY REFERENCE - ASS5UMED

SATURAT ION REFERENCE- ASSUMED . .
TECH FRAC REFERENCE- SAME AS BASIS RETERENCE

SUBSECTOR- GLNERAL
BASIS REFERENCE - CORNELL UNIV. ,1ASR ENGIN BULL 4051 ,JULY, 1976, AND FARM BUREAU ,MNYS DEPT OF AG v MKTS
UNIT DEMAND REFERENCE-SAME AS BASIS
EFFICIENCY REFERENCE- ASSUMED
SATURATION REFERENCE- Aa5SUMED
TECH FRAC REFERENCE- SAME AS BASIS REFERENCE

SUBSECTOR- L IVESTOCK . )
BASIS REFERENCE - CORNELL UNIV.  TAGR ENGIN BULL 4051 ,3ULY,1976, AMD FARM BUREAU ,NYS DEPT OF AG v MKTS
UNIT DEMAND REFERENCE-SAME AS BASIS
EFFICIENCY REFERENCE- ASSUMED
SATURATION REFERENCE- ASSUMED
TECH FRAC REFERENCE- SaME AS BASIS REFERENCE



NZW YORK STATE EMERGY INFORMATION SYSTEM DATABASE REFERENCES PAGE 2
YZAR- 1976 SCILNARIO - BASE CASE 4/01/79

SECTOR- COMME IXC J AL

SUBSECTOR - HOSPITALS T
BASIS REFERINCE - BN, 1ASSESSMENT OF NYS ENERGY RDvD PRIORITIES! (BNL50735,v2)

UNIT DEMAND RLEFERENCE-BNL , tFUTURE RESIDENTI1AL AND COMMERCIAL ENERGY DEMAND I THE NORTHEAST 1 (BNLL50552)
EFF ICIENCY REFERENCE- BN, 'FUTURE RESIDENF 1AL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50552)
SATURATION REFERENCE - BNL , 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 't (BNL50552)
TECH FRAC REFELRENCE - BNL, 'FUIURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50552)

SUBSECTOR- Orf ICE )
BASIS REFERONCE - AD LITTLE, 'PROJ INDEP TASK FORCE REPTT(1974) AND BNL, VASSESSMENT OF NYS ENERGY RDvD PRIORITIES' (BNL*
UNIT DEMAND RIFERENCE-BNL , 1FUTURE RESIDENT 1AL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNLS0552) ) :
EFFICIENCY REFERENCE- BNL, tFUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50552)
SATURATION REFERENCE- BNL, 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST ! (BNL50552)
TECH FRAC REFERENCE-  BNL, 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY OEMAND [N THE NORTHEAST ! (BNLS0552)

SUBSECIOR- RETAIL
BASIS REFERENCE - | AD LITILE, tPROJ INDEP TASK FORCE REPTT (19743 AND BNL, TASSESSMENT OF NYS ENERGY RDvD PRIORITIESY (BNL*
UNTT DEMAND REFERENCE -BNL , 1FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST) (BNLS505S2)
CFPICIENCY REFERENCE- BNL, 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50552)
SATURATION REFERENCE- BNL,1FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST1 (BNL50552)
TECH FRAC REFLRENCE- BNL,FUTURE RESIDENTIAL AND COMMERC [AL ENERGY DEMAND I[N THE NORTHEAST ' (BNLS0552)

SuBSECTOR- SCHOOL
BASIS REFERENCE- PHONE CONVERSATION WITH MR. LUCE, NYS DEPT OF ED, JUNE, 1978 + STAFF MEMBERS
UNiT DEMAND REFERENCE-BNL, 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST ! (BNL50552)
EFFICIENCY REFERENCE- BNL,!'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST1{(BNL50552)
SATURATION REFERENCE- BNL,'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND {N THE MORTHEAST1(BNIL50552)
TECH FRAC REFERENCE- BNL, 'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST1 (BNL50552)

SURSECTOR- SERVICES ' . ) .
BAS|S REFERENCE- AD LITTLE, 'PROJ INGEP TASK FORCE REPT1(1974%) AND BNL, 1ASSESSMENT OF NYS ENERGY RDvD PRIORITIES? (BNL*
UNIT DEMAND REFERENCE-BNL, 1FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50552)

EFFICIENCY REFERENCE- BNL,'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND IN THE NORTHEAST 1 (BNL50S52)
SATURATION REFERENCE- BNL ,1FUTURE RESIDENTIAL AND COMMERCiAL ENERGY DEMAND IN THE NORTHEAST! (BNLS50552)
TECH FRAC ‘REFERENCE- BNL,'FUTURE RESIDENTIAL AND COMMERCIAL ENERGY DEMAND {N THE NORTHEAST ! (BNL50552)



NEW YORK STATE ENCRGY INFORMATION SYSTEM DATABASE REFERENCES PAGE
YEAR- 1976 SCENARIQ- BASE CASE 4/01/79

SECTOR- GOVERNMENT

SUBSECTOR- OFF ICES
BASIS REFERENCE- PHONE CONVERSATIONS WITH MR. RAY TESIERO, NYS BUREAU OF SPACE PLANNING, (JUNE,1978)

UN{T DEMAND REFERENCE-SAME AS OFF ICE SUBSECTOR :
EFF ICIENCY REFERENCE - SAME AS OFF ICE SUBSECTOR
SATURAT {ON REFERENCE - SAME AS OFF ICE SUBSECTOR
TECH FRAC REFERENCE- SAME AS OFF ICE SUBSECTOR

SUBSEC TOR- PASS TRANS : .
BASI5 REFERENCE - PHONE CONVERSATION WITH MR WHELAN, NYS OFF ICE OF GENERAL SERVIZES
UNIT DEMAND REFERENCE-SAME AS AUTG SUBSECTOR
EFFICIENCY REFEREMNCE~ SAME AS AUTG SUESECTOR
SATURAT ION REFERENCE- SAME AS AUTG SUBSECTOR
TECH FRAC REFERENCE- 'SAME AS AUTG SUEGSECTOR



NEH YORK STATE
YEAR-

SECTOR-

ENERGY

1976 SCENARTO-

SUBSECTOR- SiC 20
BASIS REFERENCE -

UNIT DBEMAND REFERENCE -

EFF ICTENCY IREFERENCE -
SATURATION REFERENCE -
YECH FRAC REFEREMCE-

SUBSECIOR- SI1C 22
BASIS -REFERENCE -

EFFICIENCY REFERENCE -
SATURATION REFERENCE-
TECH FRAC REFERENCE-

SUBSECTOR- ‘SiC e3
BAS13 REFERENCE -
UNIT DEMAND REFERENCE -
EFF1CIENCY REFERENCE -
SATURATION REFERENCE-
TECH FRAC REFERENCE-

SUBSECTOR- SiC eu
BAS1S REFERENCE -
UNIT DEMAND REFERENCE
EFFICIENCY REFERENCE-
SATURATION REFERENCE -
1ECH FRAC REFERENCE-

SUBSECTOR- SIC 25
BASI1%S REFERENCE-

" UNIT DEMAND REFERENCE -

EFFICIENCY REFERENCE-
SATURATION REFERENCE -
TECH FRAC REFERENCE-

SUBSECTOR- SiC 6
BASIS REFERENCE-
UNIT DEMAND REFERENCE
EFFICIENCY REFERENCE-
SATURATION REFERENCE -
TECH FRAC REFERENCE-

SUBSECTOR- SIC 27
BASIS5 REFERENCE -
UNIT DEMAND REFERENCE-
EFFICIENCY REFERENCE-
SATURATION REFERENCE-

INFORMATTON SYSTEM DATABASE REFERENCES
BASE. CASE

“usnocC,
UNIT DEMAND REFERENCE. -

-uUsnoc,

PAGE
4ws017779

MANUF AC TUR ING

. TCURRENT SURVEY OF BUSINESS! (1976)

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC
USDOC, 11976 ANNUAL. SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
BNL INTERNAL DATA

BNL INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE

1976 ANNUAL SURVEY OF MANUFACTURERS AND tSDOC, 1CURRENT SURVEY OF BUSINESS! (1976)
USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

BNL INTERNAL. DATA

BNL INTERNAL DATA

SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESSI(1975)
USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
BNL IN[ERNAI DATA
BNL INTERNAL DATA

SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 1CURRENT SURVEY OF BUSINESS!(1976)

-USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED?

BNL  INTERNAL DATA
BNL INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, tCURRENT SURVEY OF BUSINESS! (1976)
USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

BNL INTERNAL. DATA

BNL INTERNAL DATA

SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS! (1976)
11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

BNL. INTERNAL DATA

BNL INTERNAL DATA

SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS! (1976)
USDOC. 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

BNL . INTERNAL. DATA °

BNL INTERNAL DATA

Yy



NEW YORK STATE ENERGY INFORMATION SYSTEM DATABASE REFERENCES PAGE

1976 SCENARLIOQ- BASE CASE 4/01/79
TECH FRAC REFERENCLE- SAME AS UNIT DEMAND REFEREMNCE
SUBSECTOR- SI1C 28
BAS S REFZRENCE - UsSDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 1+ CURRENT SURVEY OF BUSINESSH(1976)

UNIT DEMAND REFERENCE -USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
EFFICIENCY REFERENCE - BNL INTERNAL DATA

SATURATION REFERENCE- 8ML INTERNAL DATA

TECH FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE

SUBSECTOR- SIC 30
BASIS REFERENCE - USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 1CURRENT SURVEY OF BUSINESS! (1976)
UNIT DEMAND REFERENCE -USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
EFF ICIENCY REFERENCE- BNL INTERNAL DATA
SATURATION REFERENCE- BNL INIERNAL DATA
TECH FRAC REFERENCE-  SAME AS UNIT DEMAND REFERENCE

SUBSECTOR- St 31
BASTS REFERENCE- USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS! (18976)
UNIT DEMaND RUFERCNCE-USDOC, 11376 ANNUAL. SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED
EFFICIENCY REFERENCE- BNL INTERNAL DATA
SATURATION REFERENCE- BNL INTERNAL DATA
TECH FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE

SUBSECHTOR- SIC 32 . ! :
BASIS REFERENCE - USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS! (1976)
UNIT DEMAND REFERENCE-USDOC, 11376 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
EFFICIENCY REFERENCE- BNL INTERNAL DATA
SATURATICN REFERENCE- BNL INTERNAL DATA
TECH FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE

SUBSECTOR- SIC 33
BASIS REFERENCE - USDOC, 1976 aNMUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS!(1976)
UNIT DEMEND REFERENCE-USDOC, 11976 aNMUAL SURVEY OF MANUFACTURES-FUELS AND ELLEC ENERGY CONSUMED!T
EFFICIENTY REFERENCE- BNL INTERNAL DATA
SATURATIIN REFERENCE~ BNL INTERNAL DATA
TECH FRAZ REFERENCE- SAME AS UNIT DEMAND REFERENCE

SUBSEC IOR- SIC 34
BASIS RETERENCE - USDOC, 1976 ANMUAL SURVEY OF MANUFACTURERS AND USDOC, 1CURRENT SURVEY OF BUSINESS!H (1976)
UNIT DEMAND REFERENCE-USDOC, 11976 ANMUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!
EFFICIENCY REFERENCE-~ BML INTERNAL DATA
SATURATIIN REFERENCE- BNL INTERNAL DATA
TECH FRAZ REFERENCE- SAME AS UNIT DEMAND REFERENCE

SUBSECTOR- SIC 35 : . )
BaSi5 REFERENCE - USDOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 1CURRENT SURVEY OF BUSINESS1(1976)
UNIT DEMAND REFERENCE-USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERCY CONSUMEDS
EFFICIENCY REFERENCE- BNL INTERNAL DaTA
SATURATION REFERENCE- BNL INTERNAL DaTA
TECH FRAC REFERENCE- SAME AS UNIT DEMAND REFERENCE

5



NEW YORK STATE ENERGY

YEAR-

INFORMAT ION SYSTEM DATABASE REFERENCES . PAGE

1976 SCENARIO- BASE CASE 4/01/79

SUBSECTOR- SIC 36
BASIS IEFERENCE -

USHIOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 1CURRENT SURVEY OF BUSINESS! (1976)

UNIT DEMAND REFERENCE -USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC EMERGY CONSUMED!

EFFICIENCY REFERENCE-
SATURATION REFERENCE -

TECH FRAC REFERENCE -

SUBSLECTOR- SIC 37
BASIS RLIFERENCE -

BNL INTERNAL DATA
BN INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE

USCOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, TCURRENT SURVEY OF BUSINESS! (1976)

UNIT DEMAND REFERENCE-USCOC, ' 1976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

EFFICIENCY REFLRENCE -
SATURATION REFERENCE -

TECH FRAC REFERENCE-

SUBSECTOR- 51C 38
BASIS5 REFERENCE -

BNL INTERNAL DATA
BNL INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE

USCOC, 1976 ANNUAL SURVEY OF MANUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS'(1976)

UNIT DEMAND REFERENCE-USDOC, 11376 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!t

EFF ICIENCY REFERENCE-
SATURATION REFERENCE -
TECH FRAC REFERENCE-

SUBSECTOR- SIC 39
BASIS REFERENCE -

BNI. INTERNAL. DATA
BNL. INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE

USDOC, 1976 ANNUAL SURVEY OF MAMUFACTURERS AND USDOC, 'CURRENT SURVEY OF BUSINESS! (1976}

UNIT DEWAND REFERENCE-USDOC, 11976 ANNUAL SURVEY OF MANUFACTURES-FUELS AND ELEC ENERGY CONSUMED!

EFFICIENCY REFERENCE -
SATURAT ION REFERENCE-

TECH FRAC REFERENCE -

BNL lNTERNAL DATA
BNL INTERNAL DATA
SAME AS UNIT DEMAND REFERENCE



NEW YORK STATE ENERGY INFORMAITON SYSTEM DAIABASE REFERECHCES PAGE 7
YEAR- 1976 SCENARIO- BASE CASZ 4/01/79

SECTOR- S IDENT [ AL
SUBSECTOR- HIGH RI1SE
BAS1S HEFERENCE - NYSDGC , tHOUSEHOLD PROECTIONS FOR NYS--19781 AND 1POPULATION PROJNS FOR NYS--19781

UNIT DEMAND REFERENCE -MODIF IED FOR NYS USING AYG DEG DAYS AND DWELLING SIZE FROM BNL, 'FUTURE RESvCOM ENERGY DEM IN THE NE*
EFFICIENCY REFERENCE- BNL, 1SOURCEBOOK FOR ENEFWSY ASSESSHMENT ¢ (BNL50483)

SATURATION REFERENCE- INTERPOLATED FROM 1FUTURE RESvCOM ENERGY DEMU(BNILS0S52) ,NYS, tNYS STATISTICAL YEARBOOK! (1977) ,AND U*
TECH FRAC REFERENCE- USDOC, tNETAILED HOUSING CHARS--NYS, 19701 + USDOC, 1CHARS OF NEW HOUSING(1971-6) 1t WITH NYS CONST DATA

SUBSEC TOR- LOW BENSHTY
BASIS REFERENCE - NYSDOC. 1HOUSEHGL.D PROJECT IONS FOR NYS--19781 AND 'POPULATION PROJUNS FOR NYS--19781t
UNIE DEMAND REFERENCE-MCDIFIED FOR NYS USING AVG DEG DAYS AND DWELL ING SIZE FROM BNL, 1FUTURZ RESvCOM ENERGY DEM IN THE NE#
EFFICIENCY REFESENCE- BNIL, 1SOURCEBOOK FOR ENER3Y ASSESSMENT ¢ (BNL50483)
SATURATION REFERENCE - INTERFOLATED FROM '~UTURZ RESvVCOM ENERGY DEM1(BNLS50552) ,NYS, 'NYS STATISTICAL YEARBOOK! (1977) ,AND U*
TECH FRAC REFERENCE- USDOC, i1DETAILED HOUSING ZHARS--NYS, 1970¢ + USDOC, tCHARS OF NEW HIOUSING(1971-6)1 WITH NYS CONST DATA

SUBSEL iOR- LOW RISE
BASIS REFERENCE - NYSDGC 1HOUSEHOLD PROJECTIONS FOR NYS--19781 AND fPOPULATION PROJNS FOR NYS--19781
UNIF DEMAND REFERENCE-MODIF IED FOR NYS USING AVG DEG DAYS AND DWELLING SIZE FROM BNL,'FUTURE RESvCOM ENERGY DEM IN THE NE*
EFFICIENCY REFEFENCE- BNL, 1SOURCEBOOK FOR IMERGY ASSESSHMENT ! (BNL50483) -
SATURATION REFEFENCE- INTERROLATED FROM 1ZUTURZ RESvEOM ENERGY DEM1 (BNLS0552) ,NYS, tNYS STATISTICAL YEARBOOK' (1977) ,AND U*
TECH FRAC REFERENCE- USDOC,:DETAILED HOUSING ZHARS--NYS, 19701 + USDOC.'CHARS OF NEW HOUSING(1971-6)1 WITH NYS CONST DATA

SUBSEC FOR- MOBI_E HOMES
BASIS REFERENCE- NY5D0C . tHOUSEHOLD PROJECT IONS FOR NYS--18781 AND 1POPULATION PROJNS FOR NYS--19781
UNIT DEMAND REFZRENCE-MODIFLED FOR NYS USING AVG DEG DAYS AND DWELLING SIZE FROM BNL, 'FUTURE RESvCOM ENERGY DEM IN THE NE*
EFFICIENCY REFE=ENCE- BNL, 1SOURCEBOOK FOR EMERGY ASSLSSMENT 1 (BNLS50483)
SATURATION REFEZENCE- INFERFOLATED FROM tFUTURE RESvLOM ENERGY DEM1 (BNL50%9S2) NYS, 1NYS STATISTICAL YEARBOOK! (1977) ,AND U*
TECH FRAC REFERENCE- USDOC,'DETAILED HOUSING CHARS--NYS, 1970t + USDOC, 1CHARS OF NEW HOUSING(1971-6)1 WITH NYS CONST DATA

SUBSECTOR- SINGLE FAMILY .
BASIS REFERENCE- NYSDOC, 'HOUSEHOLD PROJECTIONS FOR NYS--19781 AND 1POFULATION PROJNS FOR NYS--19781 .
UNIT DEMAND REFERENCE-MODIFIED FOR NYS USING AavG DEG DAYS AND DWELLING SI1ZE FROM BNL, 1FUTURE RESvCOM ENERGY DEM IN THE NE*
EFFICIENCY REFERENCE- BML, 1SOURCEBOOK FOR EWERGY ASSESSMENT ! (BNLS0483)
SATURATION REFERENCE- [NTERPOLATED FROM 1FUTURE RESvCOM ENERGY DEM1 (BNL50552) ,NYS, INYS STATISTICAL YEARBOOK! (1977),AND U*
TEQH FRAC REFERENCE- USDOC.'DETAILED HOLSING CHARS--NYS, 19701 + USDOC, tCHARS OF NEW HOUSING(1971-6)1 WITH NYS CONST DATA



NEW: YORK STATE ENERGY [MFORMATIOM SYSTEM DATABASE REFERENCES ' ) PAGE . 8

YEAR- 1976 SCENARIO- BASE CASE 4/01/79
SECTOR- TRANSPORI
SUBSEC TR~ AIR FREIGHT .
BAS|5 REFERENCE - RESIDUAL FROM MOTOR FUEL. CONSUMP [N NYS. ABTRACTED FROM 1976 FEDERAL HIGHWAY ADMIN DATA

UNIT DEMAND REFERENCE -MODIFIED FROM SYS DESIGN CONCERTS, t TRANSP ENERGY CONSUMP v CONSERV OPTIONS IN THE NEt (BNLS50544)
EFFICIENCY REFERENCE- ASSUMED

SATURATION REFERENCE - ASSUMED

TECH FRAC REFERENCE -  SAME AS BASIS REFERENCE

" SUBSEC TOR- AIR PASS

BAS IS REFERENCE- AIR TRANS ASSOC, 'DOMESTIC [INDUS PASS DEM FORECASTiIvIINTL AIR TRAVEL PASS DEM FORECAST-USt

UNIT DEMAND REFERENCE-MODIFIED FROM. SYS DESIGN CONCEPIS, 1 TRANSP ENERGY CONSUMP v CONSERV OPTIONS IN THE NE' (BNLS0544)
CEFFICIENCY REFERENCE- ASSUMED

SATURAT ION REFERENCE - ASSUMED

TECH FRAC REFERENCE- SAME AS BASIS REFERENCE

SUBSECTOR- AUTO

BASIS REFERENCE - USDOT , tHIGHIWAY STATS 19751 AND NYSDOT, 1AUTO ENERGY USE-- A BASEL INE PROJUN FOR NYS(PPRI33)1

UNIT DEMAND REFERENCE-MODIF IED FROM SYS UDESIGN CONCEPTS, ' TRANSP ENERGY CONSUMP v CONSERV OPTIONS IN THE NEt (BNLS50544)
EFF ICIENCY REFERENCE- ASSUMED

SATURATION REFERENCE- ASSUMED

TECH FRAC REFERENCE - SAME AS BASIS REFERENCE

SUBSECIOR- BUS

BAS|S REFERENCE - RESIDUAL FROM MOTOR FUEL CONSUMP IN NYS. ABTRACTED FROM 1976 FEDERAL HIGHWAY ADMIN DATA )
UNIT DEMAND REFERENCE-MODIFIED FROM SYS DESIGN CONCEPTS, 1 TRANSP ENERGY CONSUMP v CONSERV OPTIONS IN THE NET(BNLS054')
EFFICIENCY REFERENCE- ASSUMED

SATURAT ION REFERENCE- ASSUMED

TECH FRAC REFEREMCE- SAME AS BASIS REFERENCE

SUBSEC TOR- RAIL

BAS|S REFERENCE- ELECTRICITY CONSUMPTION FOR TRANSPORT FROM NYPP 149-B REPORT (1977)

UNIT DEMAND REFERENCE-MODIF IED FROM SYS DESIGN CONCERTS, ' TRANSP ENERGY CONSUMP v CONSERV OPTIONS N THE NE?Y (BNLS50S44)
EFFICIENCY REFERENCE= ASSUMED

SATURATION REFERENCE- ASSUMED

TECH FRAC REFERENCE- SAME AS BASIS REFERENCE

SUBSECTOR- RAIL FREIGHT

BASIS REFERENCE - ELECTRICITY CONSUMPTION FOR TRANSPORT FROM MYPP 149-8 REPORT (1977)
UNIT CEMAND REFERENCE-MODIF{ED FROM SYS DESIGN CONCEPTS, 1t TRANSP ENERGY COMSUMP v CONSERV OPTIONS IN THE NE' (BNLSOS44)
EFFICIENCY REFERENCE- ASSUMED
SATURATION REFERENCE- ASSUMEC
TECH FRAC REFERENCE- SAME AS BAS|S REFERENCE

SUBSECTCR- TRUCK

BASIS REFERENCE - RESIDUAL FROM MOTOR FUEL CONSUMP IN NYS. ABTRACTED FROM 1976 FEDERAL HIGHWAY ADMIN DATA

UNIT DEMAND REFERENCE-MODIFIED FROM SYS DESIGN CONCEPTS, 1 TRANSP ENERGY CONSUMP v CONSERY OPTIONS IN THE NET(BNLS0S44)
EFFICIENCY REFERENCE- ASSUMED

SATURATION REFERENCE- ASSUMEL



NEW YORK STATE ENERCY TNFORMATIOMN SYSTEM DATAEASE

FEFEREMCES PAGE -
YEAR- 1976 SCENARIO- BASE CASE /01779 .
TECH FRAC FEFERENCE-- SAME £S5 BASIS FLFERENCE
SUBSEC TOR- HATER

BASIS REFERENCE- BUNKEF FUEL CONSUMP FROM USDOE, TENERGY DATA REPORTS-- SALES OF FUEL OIL v KEROSENE (1976)

UNIT DEMAND REFERENCE-MODIF IED FROM SYS DESIGN CONCEPTS, ' TRANSP ENERGY CONSUMP v CONSERV OPTIONS IN THE NE1 (BNLS0S44 )
EFFICIENCY REFERENCE- ASSUMED '

SATURATION REFERFNCE- ASSUMED ’

TECH FRAC FEFERENCE- SAME AS BASIS FEFIRENCE



01-¥

. AGRICULTURE
SCENARIO- BAGE CASE 4/01/73 YEAR- 1976

SUBSECTOIR  GENERAL
END-USE ELECTRICLTY

UNIT DEMAND 30.71 SATURATION 1.000

BASI|S 58.00 1E3 FARMS
T TECHNOLOGY FUEL TECH FIRAC EFF FUEL DEM
ELECTRICITY ELECTRICITY £8.G0 1.00 1781.2

SUBSECTCR  GENERAL
END -USE PROPANE

UNTE DEMAND 10.91 SATURATION 1.000
BASIS 53.00 1£3 FARMS
TECHNOLGGY FUEL TECH FRAC EFF FUEL DEM

FPROP ANE OolL £8.00 .65 973.5

SUBSECTOR  CROPS
END-USE ALL CROPS

UNIT DEMAND i .37  SATURATION 1.000

BASIS 5100.00 1E£3 ACRES

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
GAS TECH olL 5100.00 .20 9435.0

SUBSECTOR L IVESTOCK
END-USE . ALL S70CK :
UNIT DEMAND .17 SATURATION 1.000

BASIS 2095.00 1E3 HEAD
TECHNOLOGY-  FUEL TECH FRAC EFF FUEL DEM
GAS TECH olL 2095.00 .20 1780.7
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COMME KC AL

SCENARIO- BASE

CASE

/01779

YEAR-

1976

SUBSECTOR  HOSPITALS

END--USE AIR COND

UNIT DEMAND 44.00 SATURATION

BASIS 208.70 1E6 SQ FT.

TECHNOLOGY FUEL TECH FRAC
VAP COMP GAS  GAS 7.51
VAP COMP EL* ELECTRICHTY 201.19
SOLAR SOLAR .00

SUBSECTOR  HOSPITALS

END-USE APP-AUX EQUIP .

UNIT DEMAND 40.00 SATURATION

BASIS 208.70 1£6 SQ -1

TECHNOLOGY  FUEL TECH FRAC
AGG TECH ELECTRICHTY 203.70

SUBSECTOR HOSPITALS

END-USE L [GHT ING

UNIT DEMAND 31.30 SATURATION

BASIS 208.70 1E6 SQ F7

TECHNOLOGY FUEL TECH FRAC
FLUOR- TNCAN ELECTRICITY 208.70

SUBSECTOR  HOSPITALS

END-USE SPACE HEAT

UNIT DEMAND 152.00 SATURATION

BASIS 208.70 1E6 SG FT

TECHNOLOGY FUEL TECH FRAC
OIL BURMNER OoIL 154 . 44
GAS BURNER GAS 21.31
MISC-TECH STEAM 18.78
SOLAR SCLAR .00
ELEC RESIST ELECTRICITY Y17
HEAT PUMP ELECTRICITY .00

SUBSECTOR HOSPITALS

END-USE WATER HEAT

UNIT DEMAND 14.10 SATURPATIO

B8ASIS 208.70 €6 SQ FT

TECHNOLOGY FUEL TECH FRAC
GAS BURNER GAS 1-1.92
ELEC RESIST ELECTRICITY 70.96
SOLAR SOLAR .00

olL .00

OlL BURNER

N

1.000

EFF.  FUEL DEM
1.80 183.6
3.00 2950.8
1.00 .0

1.000

EFF  FUEL DEM
1.00 8348.0

1.000

EFF FUEL DEM
i.00 65%2.3
1.000

EFF FUEL DEM
.52 4S143.Y4
.53 8978.0
.65 4382.3

1.00 .0

1.00 634.4

2.00 .0
1.000

EFF FUEL OEM
.70 2858.6

1.00 1000.5
1.00 .0
.63 .0
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SUBSECTOR,  OFF ICE
TEND-USE ALR ZOND

UNTT DEMARND 35.00  SATURAFION

BASIS ush .20 106 SAFE

TECHNOLOGY FUEL TECH FRAC
VAP COMP GAS GAS 16.7)
VAP COMP EL.* ELECIRICITY 749
SOL AR SOLAR .00

"SURSECTOR  OFF ICE
END-USL APP-AUX EQUILP

UNIT DEMAND 12.20  SATURATION
BAS|S Y6 .20 Ik S0 FT
TECHNOLOGY FUEL. TECH FRAC

AGG TECH ELECTRICIEY HE6Y . 14

SUBSECTOR  OF M ICE

END-USE L LGHT ING

UNIT DEMARD 19.90  SATURATION

BASIS NEY.20 0 1EG SO FT

TECHNOLOGY  FUEL (ECH FRAC
FLUGR- |NCAN CLECTRICHY L]

SUBSECTOR  OFF iCE
END-USE SPACE HEAT

UNLET DEMAND 1M2.00 SATURAT ION

BASIS He64h.20 1E6 SQ F1

TECHNOLOGY FUEL. TECH FRAC
OlL BURNER 0l 343.51
GAS BURNER GAhS 69.63
MISC-TECH STEAM 41.78
SOLAR SOL AR .00
ELEC RESIST ELECTRICITY c.e28

HEAT PUMP ELECTIRICHTY .00

SUBSECTOR  OFF ICE
END-USE  WATER HEAI *
UNIT DEMAND i7.00 SATURATION

BASIS 464.20 .1E6 SQ FT
TECHNOLOGY — FUEL TECH FRAC
GAS BURNER - GAS 315.62
FLEC RESIST  ELECTRICITY 157.83
SOL AR SOLAR .00
0IL BURNER olL .00

SUBSECTOR  RETAILL
END-USE AIR COND

UNIT DEMAND 38.00 SATURATION

‘BAS1S . 523.50 1E6 SQ FT

TECHNOLGGY  FUEL TECH FRAC
VAP COMP CAS  GAS . 18.85
VAP COMP EL*® ELECTRICITY 504 .65
SOLAR SOLAR .00

SUBSECTOR RETAIL
END-~USE APP-AUX EQUIP

UNIT DEMAND 13.40 SATURATION

BASIS 523.50 {E£6 SA FT

TECHNOLGGY FUEL TECH FRAC
AGG TECH ELECTRICITY 523.50

SUBSECTOR RETAIL
END-USE L IGHT ING

UNIT DEMAND 16.60 SATURATION
BASIS 523.50 1E6 SQ FT '
TECHMOLOGY  FUEL TECH FRAC

" FLUOR- INCAN ELECTRICITY 523.50

SUBSECTOR  RETAIL
END-USE SPACE HEAT

UNIT DEMAND 79.00 SATURATION
BASIS 523.50 1£6 SQ FT °
TECHNOLOGY  FUEL TECH FRAC

OIL BURNER olL 387.39

GAS BURNER GAS 78.53

MISC-TECH .  STEAM 47.12

SOLAR SOLAR .00

ELIC RESIST  ELECTRIC!TY 10.47

HEAT PUMP ELECTRICITY .00

SUBSECTOR RETAIL
END~USE WATER HEAT

UNIT DEMAND . 17.00 SATURATION
BASIS 523.50 1E6 SQ FT
TECHNOLOGY FUEL TECH FRAC
GAS BURNER GAS 355.98
~ ELEC RESIST ELECTRICITY 177.99
SOLAR SOLAR .00

OIL BURNER oiL .00
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SUBSECTOR  GCHOOL
END-USE AIR COND

UNIT DEMAND 32.00 SAIURATTON

BAS:S 59310 186 Q1

TECHNOLOGY Fuk - TECH TiaC
VAP COMP GAS GAS. ’ 2 B
VAP COMP EL* ELEZIRICITY 128 01

SOLAR SOLAR 00

SUBSECTOR  SCHOOK.
END-USE APP-AUX Lauly

UNTT DEMAND 10.60  SATURALION

BAS|S B65%.10 EG G FI

TECHNOLOGY FUrL TECH FRAC
AGG TECH ELECTRICITY Hi e

SUBSECTOR  SCHOR.
END-USE LIGHTING

UNIT DEMAND 16.60  SAIURATION

BASIS B52.10 1E6 SG FI

TECHNOL.OGY FULL TECH FRAC
FLUCR- INCAN ELECTIRICITY 653,10

SUBSECTOR  SCHOGL
END -USE SPACE HEAT

UNIT DEMAND 80.00 SATURAIION

BASIS 652.10 1EG SQ FiF

TECHNOLOGY F Uz TECH FR&C
OlL BURNER ol 4196.81
GAS BURNER . GAZ 97.31
MISC-TECH STZaM 58.78

SOL AR SO_AR . .00

SUBSECTOR  SCHOOL
END-USE WATER HEAT

UNIT DEMAND 17.00 SATURATION

BASIS 653.10 1E6 SQ FT

TECHNOLOGY FUEL TECH FRAC.
GAS BURNER GAS Y444, 00
ELEC RESIST ELECTRICITY ecec. 05

O1L BURNER o . .00

SUBSECTOR  SERYICES
END-USE AIR COND

UNIT DEMAND 38.00 SATURATION

BASIS 800.60 1f5 SQ FT

TECHNOLOGY FUEL TEZH FRAC
VAP COMP GAS  GAS 3.20
VAP COMP EL* ELECTRICHTY 156 .93
SOLAR SOLAR .00

SUBSECTOR  SERVICES
END-USE APP-AUX EQUIP

UNIT DEMAND © 14,00 SATURATION
BASIS : 800.60 1:ZE SQ FT
TECHNOLOGY  FUEL TECH FRAC

AGG. TECH ELECTRICITY 772.864

SUBSECTOR SERVICES
EMD-USE L IGAT ING

UNIT DEMAND c2.00 CSATURATION
BASIS B800.680 JEE SQ: FT
TECHNOLOGY FUEL TECH ~RAC

FLUOR- INCAN ELECTRICITY Bi0.66

SUBSECTOR SERVICES
END-USE SPACE HEAT

UNIT DEMAND 79.00 CSATURATION

BASIS 800.80 1EE SQ FT

TECHMOLOGY FUEL " TECH FRAC
Ol BURNER Ol 592 .44
GAS BURNER GAS 120.09
MISC-TECH STEAM 72.05
SOLAR SOLAR . .00
ELEC RESIST ELECTRICITY 16.01
HEAT PUMP ELECTRICITY .00

SUBSECTOR SERVICES
END-USE HWATER HEAT

UNIT DEMAMND 17.00 SATURATION

BASIS B800.60 lE& SG F1T

TECHNOLOGY FUEL TECH FRAC
GAS BURNER GAS 44 .45
ELEC RESIST ELECTRICITY cie.20
SOLAR SOLAR .60

OiL BURNER CiL .00

——

oCPLOoOWW
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GOVERNMENT
SCENARIOQ- BASE CASE 4/01/79 YEAR- 1976

SUBSECTOR  PASS TRANS
END-USE AUTOS

BASIS L9734 1EB vEA M
UNTT DEMAND 0 1.95 SATURATION 1.000
TECHNOLOSY FUEL TECH FRAC EFF FUEL DEM

INT COM ol 57344 .20 5579.6

SUBSECTOR  OFF ICES
END-USE AIR COND

UNTT DEMAND 35.008 SATURATION

BASIS 16.65 |E6 SQ fFT

TECHNOLOGY FUEL TECH FRAC
VAP COMP GAS GAS .60
VAP COMP EL® ELECTRICITY 16.05

SOLAR ~ SOLAR .00

SUBSECTOR  OFF ICES
EMD-USE APP-AUX EQUIP

BASIS 16.65 1E6 SO FT

UNIT DEMAND I2.20 SATURATION

TECHNOL.OGY FUEL TECH FRAC
AGG TECH ELECTRICITY 16.65

SUBSECTOR  OFF ICES
END-USE L 1GHT ING

UNET DEMARD 19.40 SATURATION

BASIS 16.65 1E6 SQ FT

TECHNOLOGY FUEL TECH FRAC
FLUOR- INCAN ELECTRICITY 16.65

SUBSECTOR OFF ICES
END-USE SPACE HEAT

UNIT DEMAND 142.00 SATURATION,

8AS1S 16.65 1E6 SQ FT

TECHNOLOGY FUEL TECH FRAC
MISC-TECH STEAM 1.50
GAS BURNER GAS 2.50
O1L BURNER olL 12.32
SOLAR SOL.AR .00
HEAT PUNMP ELECTRICITY .00
ELEC RESIST ELECTRICITY 133

SUBSECTGR  OFF ICES
END-USE WATER HEAT

UNIT DEMAND 17.00 SATURATION

BASI1S 16.65 1E6 SQ FT

TECHNOLGGY FUEL TECH FRAC
ELEC RESIST ELECTRICITY 5.66
GAS BURNER GAS .32

SOLAR SOLAR .00

. 1.000

EFF FUEL DEM
.80 i1.6

3.00 - 1i87.2
1.00 .0
1.000

EFF FUEL DEM
1.0 203. |
1.000

EFF FUEL DEM
i.00 322.9
1.000

EFF FUEL. DEM
.65 327.3
.53 669.0
.52 32363.8
1.00 .0

2.00 .0
1.00 47.3
i1.000

EFF  FUEL DEM
1.00 96.2
.70 274.8
1.00 .0
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MANUE ACTURING
SCENARIO- 3AST CASE 4/31/79  TEAR 1976

SUBSECTOR  SIC 20
£ND-USE ELEC DRIVE

UNiT DEMAND 5.67 SefURATION 1 000
BASIS 1552.08 ¢ MO VAL ADD (67%)
TECHNOLOGY  FUEL TEIH FRAC CFF VUL DEN

AC MOTOR ELECTRICHIY 1992 .08 L. 00 8691.6

SUBSECTOR  SIC 20
END-USE. PROCESS HEAT

UNLT DEMAND 11.04 . SATURATION 1.0C0

BASIS 1562.08 §. MIL VAL ADD (6792

TECHNOILLOGY FLEL TECH FRAC EFF FUEL DEM
COAL. BURNER CCAL : 162. 65 .79 2568 .4
GAS BURNER 62s 4S7.17 .34 7886.2
01l BURMNER  OBL 932.06 .58 15132.3

SUWBSECTOR  SIC 23
CEND-USE . ELEC DRIVE

UNIT DEMAND 2.38 SaJURATION  '1.000
BASIC 2ebh .26 % [l VAL ADD (E7%}
TECHNOLOGY FUEL TEZH FRAC EFF FUEL DEM

AC MOTOR ELECTRICISY  ~ 2264.25 1.00 5388.9

SUBSECTCR  SiC 23 )
END~USE PROCESS HEA™
UMIT DEMAND - .32 SATURATION {.000

BASIS 2254.25 $ HIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
COAL BURNER CIAL .00 -70 .0
GAS BURNER GS 831.43 .64 415.7
01 BURNER olL 1432.32 68 674.3

SUBSECTOR SIC 22
END-USE ELEC ORIVE

UNIT DEMAND 6.32 SATURATION 1.000

BASIS 4eb.43  $ MIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
AC MOTOR ELECTRICITY "e6.43 1.00 2695.0

~ SUBSECTOR  SIC 22
END-USE PRDCESS HEAT

UNITT DEMAND 7.89 SATURATION 1.000

BaSIS 426.43 $ MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL. 51.01 .70 575.0
GAS BURNER GAS 107.95 B4  1330.8
OlL BURNER olL 267.48 .68 3103.6

SUBSECTOR SIC 24
END-USE ELEC DRIVE

UNIT DEMAND 9.33 SATURATION 1.000

BASIS 114.7€  $ MIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM
AC MOTOR ELECTRICITY 114.78 1.00 1070.9

SUBSECTOR SIC 24
END-USE PROCESS HEAT

UNIT DEMAND : 6.83 SATURATION 1.000

BASIS 114.78 § MIL VAL ADD (67%) .

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL 24.90 .70 e43.0
GAS BURNER GAS 28.76 .64 306.9

OlL BURNER ol 61.12 .68 613.9
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SUBSECTOR SIC @5
END-USE ELEC DRIVE

UNITT DEMARD 3.00 SATURATION 1.000

BASIS 288.27 ¢ Ml VAL ADD (67%)

TECHNOLOGY FUEL TECH FRALC EFF FUEL DEM
AC MOTOR ELECTIRICHTY: 288.27 1.00 864 .8

SUBSECTOR  SIC 25
ENDB-USE PROCESS HEAT

UNIT DEMAND 4.25 SATURATION 1.000

BASIS c88.27 $ MIL VAL ADD (87%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL ) 71.07 .70 431.5
GAS BURNER GAS 92 .57 .64 614.7
OlL BURNER ol ©o et .63 .68 778.9

SUBSECTOR  SIC 27
END-USE ELEC DRIVE

UNIT DEMAND . 1.6 SATURATION 1.060

BASIS 3M34.00 $ MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AC MOTOR ELECTRICHTY 3434.00 1.00 5569.9

" SUBSECTOR SIC 27
END-USE PROCESS HEAT

UNIT DEMAND 1.48 SATURATION 1.000

BASIS 3434.00 $ MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL 2230.75 .70 4716.4
GAS BURNER GAS 620.15 .B4 1434 .1
0lL BURNER olL 583.10 .68 1269. 1

SUBSECTOR SIC 26
END-USE ELEC DRIVE

UNIT DEMAND 15.06 SATURATION i.000

BASIS 615.18 $ MIL VAL ADD (67%)

TECHNOLOGY  fUEL TECH FRAC EFF FUEL DEM
AC MOTOR ELECTRICITY 615.18 1.00 926M .6

SUBSECTOR SIC 26
END-USE PROCESS HEAT

UNIT DEMAND 40.49 SATURAT[ON 1.000

BASIS 615.18 $ MIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL 100.59 .70 5818.4%
GAS BURNER GAS 48.55 .64 3071.5
OIL BURNER ol 66 . 04 .68 27749.9

SUBSECTGR SIC 28
END-USE ELEC DRIVE

UNIT DEMAND 7.00 SATURATION 1.000

BASIS 1608.24 $ MIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
AC MOTOR ELECTRICITY 1608 .24 1.00 11257.1

SUBSECTOR SIC 28
END-USE FESL.STOCK

UNIT DEMAND 79.33 SATURATION 1.000

BASIS 1608.24 $ MIL VAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
PETROCHEM FEEDSTOCK 1608.24 1.00 127581.7

SUBSECTOR SiC c8
END-USE PROCESS HEAT

UNIT DEMAND 22.54 SATURATION 1.000

BASIS 1608.24 $ MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
COAL BURNER COAL 598.01 .70 19255.9
GAS BURNER GAS 357.56 .64 12592.8

OIL BURNER ‘olL 652.66 .68 21633.8
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SUBSECTOR  SIC 3D
END-- USE ELEC IRIVE :
UNET DEMAND 10.36  SATURATION 1.000

BASIS -16.93 ¢ MIL VAL ADD (67%6)
TECHNOLOGY FUEL TECH FRAC ~ EFF FutL GeEm
AC MOTOR ELECTRICITY Ui, 93 1.00 “+319.4

SUBSEECTOR  SIC 30
END-USE - PROCESS HEAT

UNIT DEMAND 7.59 SAITURAIION 1.000
BASIS W16 93 3 MIL VAL ADD (67%)
TECHNOLOGY FUEL TECH FRAC (A FUEL DEM
COAL. BURNER COAL. 57.89 .na 627.7
. GAS BURNER GAS 276.20 .64 275.6

OiL BURNER oiL 8. 84 .6E 924.6

SUBSECTOR  SIC 22
END-USE £1.EC DRIVE .
UNIT DEMAND 11.25 SATURATION 1.000

BASIS S513.0% S MIL VAL ADD (67%)
TECHNOI.OGY FUEL 1ECH FRAC - £FF FUEL. DEM
AC MOTOR ELECTRICITY S13.04 1.00 5771.7

SUBSECIOR SIC 32
END-USE PROCESS HEAT

UNIT DEMAND 43.07 SATURATION 1.000

BAS 'S 513.04 B Mi. VAL ADD (679)

TECHNOLOGY FUEL TECH FRAC EFF F.LL OEM
COAL. BURNER COaL £50.87 .70 15435.7
GAS BURNER GAS 170.43 .B% 11469 . 4
OJL BURNER ol

g1.74 .68 5810.6

SUBSECTOR  SIC 31
‘END-USE ELEC DRIVE

UNIT DEMAND 5.91 SATURATION 1.000
BASIS 2331 B MIL VAL ADD (67%)
TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM

AC MOTOR ELECTRICITY 223.14 1.00 1377.9

SUBSECTOR  SIC 31
END-USE PROCESS HEAT

UNIT DBEMAND 4.80 SATURATION 1.000

BASIS 233.t4  $ ML VAL ADD (67%)

TECHNOLOGY - FUEL 1=CH FRAC EFF-  FUEL DEM
COAL BURNER COAL 50.19 .70 My.e
GAS BURNER GAS c7.34 B4 205.0
OiL BURNER Ot 165.61 .68 1098.4

SUBSECTOR SIC 33
END-USE FEEDSTOCK

UNIT DEMAND 43.96 SATURATION 1.000

BASIS 48.71 % MIL YAL ADD (67%)

TECHNOLOGY - FUEL TECH FRAC EFF FUEL DEM
COKE FEEDSTOCK ™B. 71 .26 126589.6

SUBSECTOR SIC 33
END-USE PRIMARY METALS

UNIT DEMAND 58.60 SATURATION 1.000

BASIS 748.71  § MIL VAL ADD (87%)

TECHNOLOGY  FUEL 1ETH FRAC EFF FUEL DEM
COAL BURNER CODAL 2.85 .2l 795.3
GAS BURNER GAS 235.99 .64 21607.8
OlL BURNMER - OiL 172.80 .68 14891 .3

AGG-TECH EL* ELECTRICITY 337.07 .75  26336.4
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SUBSECTCR  SIZ 34
END-USE ELEC DRIVE

UNIT DEMAND 5.00 SATURATION 1..000

BASIS 1019.76 3 MIL VAL ADD (67%)

TECHNOLOGY FUEL I2CH FRAC EFF FUEL DEM
AC MOTOR ELECTRICITY 1019.76 1.00 5098.8

SUBSECTOR  SIC 3%
END-USE PROCESS HEAT

UNIT DEMNAND 6.49 SATURATION 1.0800

BASIS ©1019.76 % MIL YAL ADD (67%)

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
COAL BURNER ‘COAL 1935.97 .70 1798. 4
GAS BURNER - GAS 16 . 56 .BY 4710.9

Ol BURNER olL 361 .24 .68 3y47.7

SUBSECTOR  SIC 36
END-USE ELEC DRIVE

UNIT DEMAND 3.02 SATURATION 1.000

BASIS 2716.69 $ MIL vAL. ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM
AC MOTOR ELECTRICITY 276.69 1.00 8207.1

SUBSECTOR SIC 36
END-USE PROCESS HEAT

UNIT DEMAND 3.86 SATURATION t.000

BASIS R 2716.69 $ MIL VAL ADD (67%)

TECHNOL3GY  FUEL TECH FRAC EFF FUEL DEM
COAL BURNZR COAL 652 .44 .70 3597.7
GAS BURNER GAS 1136.53 .64 6854 .7
OlL BURNER olL 9e7.72 .68 5266.2

SUBSECTGR SIC 35
END-USE ELEC DRIVE

UNIT OEMAND 2.78 SATURATION 1.000
BASIS 2500.33 § MIL VAL ADD (67%)
TECHNCLGGY FUEL TECH FRAC EFF

AC MOTOR ELECTRICITY 2500. 33 1.00

SUBSECTOR SIC 35
END-USE PROCESS HEAT

UNIT DEMAND 4.2  SATURATION 1.000

BASI1S 2500.33 $ MiL VAL ADD (67%)

TECHNOLGGY FUEL TECH FRAC EFF
COAL BURNER COAL 166. 35 .70
GAS BURNER GAS 1074 .67 .64

OIL BURMER oL 1299. 32 .68 -

SUBSECTOR SIC 37
END-USE ELEC DRIVE

UNIT DEMAND 4.15 SATURATION 1.000
BASIS 1180.54 $ MIL VAL ADD (679%)
TECHNOLOGY FUEL . TECH FRAC EFF

AC MOTOR ELECTRICITY 1180.54 1.00

SUBSECTOR SIC 37
END-USE PROCESS HEAT

UNJT DEMAND 6.19 SATURATION 1.000

BASIS 1180.54 % MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF
COAL BURNER COAL - 187.41 .70
GAS BURNER GAS 508.26 .64

OIL BURNER olL 484 .87 .68

FUEL DEM
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SUBSECTOR SIC 33
END-USE ELZC DRIVE

UNIT DEMAND .04 SATURATION 1.000
BASIS 2820.84%. $ MIL VAL ADD - &79) .
TECHNOLOGY FUEL TECH FRAC EFF-  FUEL CEM

AC MOTOR ELECTRICITY 20620 .84 . a0 282€ . 0

SUBSECTOR SiC 38
END-USE  PROCESS HEAT

UNIT DEMAND 2.97 SATURATION 1.06)
BASIS £820.81 & MIL VAL ADD 16593}
TECHNOLOGY  FUEL TECIH: FRAC EFF FUEL OEM
© COALL BURNER COAL 1095, 77 .50 4649.2
GAS BURKNER GAS 383.71 .64 3172.8

OlL BURKNER olL . ID41.36 .68 4548, 3

SUBSECTOR SIC 39
END-USE ELEC DRIVE

UNIT DEMAND 2.78 SATURATION 1.000

BASIS 868.70 % MIL VAL ADD (67%)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AC MOTOR ELECIRICITY 868.70 1.00 eui4.l

SUBSECTOR SiC 39
END-USE PROCESS HEAT

UNIT DEMAND 2.72 SATURATION 1.000

BASIS 868.70 $ MIL VAL ADD (67%)

TECHNOLOGY — FUEL . TECH FRAC EFF FUEL DEM
COAL BURNER COAL . 318.11 .70 1236. 1
GAS BURNER GAS 216.61 .64 ' 920.6
OIL BURNER olL ) 333.98 .68 1335.9
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. PESTOENT )AL
- SCENARIO - BASE CASE 4/01779  YEAR-

1976

SUBSECTOR
END-USE
UNIT DEMAND
BASIS :
TECHNOLOGY

ROOM

CENTRAL

SOLAR

SUBSECTOR
END-USE
UNIT DEMAND
BASIS
TECHNOLOGY
O1L BURNER
GAS BURNER
ELEC RESIST

SUBSECTOR

END-USE

UNIT DEMAND

BASIS

TECHNOLOGY
AGG TECH

HIGH RISE
AIR COND

.638

EFF FUEL DEM
2.00 2003.1
2.50 606.5
1.00 0

5900.00 SATURATION
1.47 1E6 HOUSEHOLDS
FUEL TECH FRAC
ELECTRICITY .68
ELECTRICITY .26
SOLAR .00
HIGH RISE
COOKING

3310.00 SATURATION

1.000

1.47 16 HOUSEHOLDS

FUEL TECH FRAC

OlL .12
GAS R[5
ELECTRICITY .60

HIGH RISE
L IGHT-APPL I
- 17000.00 SATURATION

.47 1E6 HOUSEHOLDS

FUEL TECH FRAC
ELECTRICITY .93

SUBSECTOR HIGH RISE

END-USE
UNIT DEMAND
BASIS
TECHNOLOGY
Olt BURNER
GAS BURNER
ELEC RESIST
AGG-TECH
SOLAR
HEAT PUMP

EFF FUEL DEM

.38 1045.3
.38 6498. |

1.00 1992.6
. 064

EFF FUEL DEM
1.00 15725.0

1.000

EFF  FUEL DEM

SPACE HEAT
31000.00 SATURATION
1.47 1EB6 HOUSEHOLDS

FUEL TECH FRAC

olL .81
GAS .55
ELECTRICITY .06
OTHER .05
SOLAR .00
ELECTRICITY .00

SUBSECTOR HIGH RISE

END-USE

UNIT DEMAND

BAS!IS

TECHNOLOGY
OlL BURNER
GAS BURNER
ELEC RESIST
SOLAR

HATER HEAT
12283.00 SATURATION
1.47 1E6 HOUSEHOLDS

FUEL TECH FRAC

olL 71
GAS .73
ELECTRICITY .03
SOLAR .00

.40 62930.0
.48 35262.5
1.00 1736.0
.35 4782.9
1.00 -.0
2.00 .0
1.000

EFF FUEL DEM

.63 13745.3
.57 16817. 1
1.00 356.2

1.00 .0
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SUBSECTOR  1LLOW DENSITY
END-USE AlR COND

UNIT DEMAND 5900.00 SAITURATION .638

BASIS .41 1£6 HOUSEHOL DS

TECHNOLOGY FUEL | TECH FRAC EFF FUEL OEM
ROOM ELECTRICITY . .65 2.00 1923 .4
CENTRAL ELECTRICITY .25 2.50 582.9

"SOLAR SOLAR .00 1.00 .0

SUBSECTOR 1.0k DENSITY
END-USE COCKING

UNIT DEMAND 3310.00 SATURATION 1.090

BASIS 1.41  1E6 HOUSEHCLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
OlL BURNER CIL e .38 1010.4
GAS BURNER CAS ) - 12 .38 6236.7
ELEC RESIST EEECTRICITY .58 1.00 1913.2

SUBSECTOR LOW DENSITY
END-USE LIGHT-APPLI

UNIT DEMAND 17000.30 SATURATION . .633

BASIS I.41  1E6 HOUSEHOLDS

TECHNOLOGY FUEL TCCH FRAC EFF FUEL DEM
AGG TECH ELECTRICITY .89 1.00 15096.0

SUBSECTOR LOW DENSITY
END-USE SPACE HEAT

URIT DEMAND 50000. 400 SATUURATION ..aoo

BASIS .41 IEE HOUSEHOLDS

TECHNOL OGY FJEL TECH FRAC EEF FUEL OEM
OtL BURNER olL T .81 .40 100625.0
GAS BURNER GAS . .54 HE 55729.2
ELEC RESIST ELECTRICITY .02 1.00 1000.0
AGG-TECH OTHER .05 .38 7142.9
SOL AR . SOL AR .00 1.0C .0
HEAT PUMP ELECTRICITY .00 e.oc .0

SUBSECTOR LOH DENSITY
END-USE WATER HEAT

UNIT DEMAND i2283.00 SATURATION 1.¢00

BASIS 1.41 166 HOUSEHOLDS

TECHNOLOGY FUEL TECH “RAC EFF FUEL DEM
OlL BURNER clL . .68 .63 13198y
GAS BURNER ZAS . .1 .57 15192. 1
ELET RESIST ELECTRICILFY .03 1.00 343.9

SOL AR ©20LAR .00 1.00 .0

SUBSECTOR " L.OW RISE
ENO-USE AlR CONDY

UNIT DEMAND 5900.00 SATURATION .638

BASIS .83  1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM
ROOM ELECTRICETY .38 2.00 1126.9
CENTRAL ELECTRICETY L] 2.50 339.8
SOLAR © 50LAR .00 1.00 .0

SULBSECTOR QW RISE
END-USE COOK ING

UNIT DEMAND 3310.00 SATURATION 1.000

BASIS .83 1E£6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM
Ol BURNER olL .07 *.38 592.3
GAS BURNER GAS 42 .38 3649.7
ELEC RESIST ELECTRICITY .34 1.00 1118.8

SUBSECTOR LOW RISE
END-USE L IGHT-APPL |

UNIT DEMAND 1700000 SATURATION .630

BASIS ] .83 1£6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AGG TECH ELECTRICHTY .52 1.00 8840.0

SUBSECTOR LW RISE
END-USE SPACE HEAT

UNIT DEMAND 33000.00 SATURATION 1.000

BASIS .83 JE6 HOUSEHOLDS

TECHNOLOGY  FUEL . TECH FRAC EFF  FUEL DEM
OlIL BURNER OlL .45 .40 371372.5
GAS BURNER GAS .31 .48 21037.5
ELEC RESIST ELECTIRICITY .04 1.00 1155.0
AGG-TECH OTHER .03 .35 2922.9
SOLAR SOLAR .00 1.00 .0
HEAT PUMP ELECTRICITY .00 2.00 .0

SUBSECTOR LOW RISE

END-USE HATER HEAT

UNIT DEMAND 12283.00 SATURATION 1.000

BASIS .83 IE6 ADUSEHOLDS
- TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
OIL BURNER OolL .40 .63 . 7720.7
GAS BURNER GAS S .57 8878.2
ELEC RESIST ELECTRICITY .02 1.00 208.8
SOLLAR SOLAR .00 1.00 .0
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SUBSECTOR  MOBILE 1IOMES

END-USE AR COND

UNLT DEMAND 7500.00 . SATURATION
- BASIS .03  HOUSEHOL DS

TECHNOLOGY FUEL TECH FRAZ

ROOM ELECTRICITY .3

SUBSECTOR  MOBILE HOMES
END-USE COOK ING
UNIT DEMAND 3310.00 SATURATION

BASIS .09 HOUSEHOL DS
TECHNOLOGY FUEL TECH FRAC
01l BURNER OlL .08

ELEC RESIST

ELECTRICITY .01

SUBSECTOR  MOBILE HOMES
END-USE L IGHT-APPL I

UNLT DEMAND 22000.00 SATURATION

BASIS .09 HOUSEHOL.LCS

TECHNOL.OGY FUEL TECH FRAC
AGG TECH ELECTRICITY .07

SUBSECTOR MOBILE HOMES
END-USE SPACE HEAT
UNIT DEMAND 40000.00 SATURATION

BASIS .09 HOUSEHOLLS
TECHNOL.OGY FUEL TECH FRAC
Ol BURNER olL .08
ELEC RESIST ELECIRICITY .01

SUBSECTOR  MOBILE HOMES
END-USE WATER HEAT
UNIT DEMAND 15200.00 SATURATION

BASIS .09  HOUSEHOLBS
TECHNOLOGY FUEL TECH FRAC
L BURNER OIL .02
ELEC RESIST ELECTRICITY .07

e

EFF  FUEL DEM

2.00 4i.3
i.000

EFF  FUEL DEM
.38 668, |

1.00 364
760

EFF  FUEL DEM

1.00  1%96.0
1.000

EFF  FUEL DEM
40 8100.0

1.00 360.0
|.000

EFF  FUEL DEM
.63 w343

1.00 1094 .4

SUBSECTOR  SINGLE FAMILY
END-USE AIR COND .

UNET DEMAND 7500.00 SATURATION - .515

BASIS 2.36 1E6 HOUSEHOLDS

TECHNOLUGY FUEL TECH FRAC EFF FOEL DEM
ROOM ELECTRICITY .M 2.00 2786.2
CENTRAL . ELECTRICITY 47 2.50 1413.0
SOLAR SOLAR .00 1.00 .0

SUBSECTOR  SINGLE FAMILY
END-USE COOK ING - .
3200.00 SATURATION 1.000

UNIT DEMAND

BASIS 2.36 |E6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC £FF FUEL DEM
OlL BURNER olL .19 .38 1625.3
GAS BURNER GAS 1.20 .38 10080.0
ELEC RESIST ELECTRICITY .97 1.00 3091.2

SUBSECTOR SINCLE FAMILY

END-USE Li{GHT-APPLI

UNIT DEMAND 22000.00 SATURATION .760

BASIS 2.36 1E6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AGG TECH ELECTRICITY 1.79 1.00 39402.0

SUBSECTOR  SINGLE FAMILY
END-USE SPACE HEAT

UNIT DEMAND 69000.00 SATURATION 1.000

BASIS 2.36 1E6 HOUSEHOLDS
" TECHNOLOGY FUEL TECH FRAC EFF  FUEL DEM
OlL BURNER olL 1.32 40 227010.0
GAS BURNER GAS .88 .48 126643.8
ELEC RESIST ELECTRICITY .08 1.00 5244 .0
AGG-TECH OTHER .08 .35 16560.0
SOLAR SOLAR .00 1.00 .0
HEAT PUMP ELECTRICITY .00 2.00 .0

SUBSECTOR SINGLE FAMILY
END-USE WATER HEAT

UNIT DEMAND 14330.00 SATURATICN 1.000

BAS]S 2.36 1£6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUELL DEM
OiL BURNER olL 1.13 .63 25725.8
GAS BURNER GAS .90 .57 22525.8
ELEC RESIST ELECTRICITY .33 i.00 4728.9

SOLAR - SOLAR .00 1.00° .0
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TRaNSPOFRT

SCENARIO~ BASE CASE -/01579 YEAR- 1976

SUBSECTOR AIR PASS
END-USE PASS

UNIT DEMAND 4.54 SATURATION

BASIS 9M6.25 1E6 PASS MI
TECHNOLOGY  FUEL TECH “RAC
AGG TECH OlL 9046.25

\

SUBSECTOR  BUS
FND-USE PASS

UNI T DEMAND 2.67 SATURATION
HASES 838.4% \EG PAS5 NI
TECHNOLOGY  FUEL TECH FRAC

DIESEL. OiL 95,26

INT COM olL 24314

SUBSECTOR RAIL FREIGHT
END-LSE FRE1GHT

UNIT .DEMAND .23 SATURAT:iON

BASIE 21525.67 166 TON M.

TECHNOLOGY  FUEL “ECH FRAC
DIESEL oiL 20339, 34
AGG-TECH EL* ELECIRICITY 715.85

AGG-TECH OIL  OlL %70.48

SUBSECTOR HWATER
END-USE FREIGHT

UNIT DEMAND .14 SATLRATION
BASIS 81634.30 IC6 TON M.
TECHNOLOGY  FUEL TECH FRAC
DIESEL oIL 3579. 00
AGG TECH olL. 72115.00
d Lo

1.000

EFF FUEL DEM
.30 130899.9
1.00G6

EFF FUZL DE
20 7946,
20 3245,
1.000

EFF FUEL DEM
.30 15330. 1
1.60 - 162.5
.20 534.0
1.000

EFF FUEL DEM
.20 6513.7

.20 49038.2

SUBSECTOR AIR FREIGHT

END-USE FRE IGHT .

UNIT CEMAND 13.06 SATURATION 1.000

BASIS ) 1347.73 1E6 TON MI

TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM
AGG TECH oiL 1347.73 .30 58671.2

SUBSECTOR  AUTO.
END-USE PASS s .
UNIT DEMAND 1.29 SATURATION 1.000
BASIS 83680.00 - IE6 PASS MI (OR=1.4)
TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM

DIESEL olL .00 .20 .0
INT COM "~ olL 89680.00 .20 578436.0

SUBSECTOR RAIL

END-USE PASS

UNIT DEMANE 1.0% SATURATION  1.000

BASIS Bu2.96  1L6 PASS MI

TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM
OIESEL olL 717.91 .30 2512.7
AGG TECH - ELECTRICITY 775.05  i.6G 8iy2.8

SUBSECTOR  TRUCK
END-USE FREIGHT ’
.95 SATURATION 1.000

UNIT DEMAND
BASIS 40692 .12 1E6 Ton M
TECHNOLOGY  FUEL TECH FRAC ~ EFF  FUEL DEM

DIESEL olL .33 ‘
INT COM olL . %28%32%2 2 538485
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TABLE 2
APPENDIX A

ENERGY DEMAND AND FUEL MIX
. 1E09 BTU
SCENARIO- BASE CASE 4/79 YEAR-
RUN DATE-APR 06,1979
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UTILITIES

AGR I CUL TURE
COMMERC I AL

GOVERNMENT

MANUF ACTURING

RCSTOENT AL

TRANSPORT

NZTURAL
GAS

iel2l.

955,

S1854.

3c7550.

5325

8

alL

1)
12189.3
364239, |

8943.3

120M88. 3

50182%.3
1092080.9

546860.0

(9) DOES NOT INCLUCE ELECTRICITY

2)

COAL ELECTRICITY
1781.2
125994 .7

856.7

B4750.5 113121.9

115761.6
830%.3

184200.0

STEAM

MUCLEAR  OTHEF v FDSTCK

(3)
35237.2

(3}

27.3
(4
(5)

25471 .3

. (B)
31408.6

172515.0

HYDRO v

SOLAR (7) .

94857.5

(8)

TOTAL (9)
DIRECT USE

12189.3
515597.7

10ee6. i

531265.9

860783.5
1092080.9

1003758.3
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TAGLE 3
APPENDIX A

ENERGY DEMAND AND FUEL MIX
1E09 BTU
SCENARIO- BASE CASE 4/79 YEAR-1976
RUN DATE-APR 06,1973
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AGR I CUL TURE
ALL CROPS
ALLL STOCK

ELECTRICHIY
PROPANE

SECTOR -TOTAL

COMMERC | AL
AIR COND
APP-AUX tQUIP
L IGHTING
SPACE HEAT
WATER HEAT

SECTOR TOTAL

GOVERNMENI
AIR COND -
APP-AUX EQUIP
AUTOS
1. IGHT ING

© SPACE HEAT
WATER HEAT

SECTOR TOTAL

MANUF ACTUR ING

ELEC DRIVE

FEEDSTOCK

PRIMARY META.S

PROCESS HEAT

NA | UHAL
GAS

1020.

71327
Y317,

116421 .

B569.

2Ty,

355

21607.8

70247.

0

9435,
1780

973.

12189.

5
[o1]

4239,

364239,

5573.

3363.

8343.

14891 .
105598.

3
0

O

1781 .

1781 .

17917.
36238.
52682.
404Y .
15411,

125994 .

86785.

795.3

- 33955.2

Nw W

26336.

ELECTRICITY

[ooTe] ~ -

~J

-Tru

STEAM

NUCLEAR  OTHER v FDSTCK

(4)
(5)
254171.3

3.

HYDRO v TOTAL (9)
SOLAR (7) DIRECT USE
9435.0
1780.7
.0
973.5
12189.3
.0 1020.2
.0
.0
.0 4714034
.0 H3!7H.I
.0 515597.7
.0 11.6
.0
5579.6
.0
.0 4360.0
.0 2.8
.0 10226. 1
.0

254171,
37294 . 4
239800.2
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SECTOR TOVAL

RESIDENT 1AL
AIR .COND
COOK ING
1 IGHT - APPL |
SPACE HUAT
HATER HEATL

SECTOR. FO1AL

TRANSPOR
FRE | GHT
PASS

SECTOR TOTAL

UTILETIES

ELEC GENERATION

SECTOR TOTAL

NATLIRAI Ol

GAS )
y1an .9 120489.
2Bt H 4961 .

230672.9 $+36037.

GQHI3.B 60825.

327550.6 301824 .

202984 .

789096 .

1092080 .

5325.8 46860 .
5325.8

246860 .

(2}

COAL "

64750.5

10823.
8152.
80559.
- 9485,
6732.

115761 .

162.
8l4e.

8305.

184200.0

184200.0

113121.

ELECTRICITY

no on ~

‘ STEAM
NUCLEAR  OTHER v FDSTCK
254Mi171.3
(6)
31408.6
31408.6
172515.0
172515.0

TOTAL (9)
DIRECT USE

531265.9

31425.9

706119.0
123238.6

860783.5

302984 .9
789086.0

1092080.9

1003758.3

HYDRO v
SOLAR (7)
.0
.0
.0
.0
(8)
94857.5
g4857.5

1003758. 3
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GRAND TOTALS FOR SCENARID BASE CASE 4/79

J0TALL FUEL. CONSUMPTION

NOTES- (W)
2)
(3)
(4
(5%
(6)
(7)
(8)
()

NATURAL -
GAS

5+1808.2

2646626 .

YEAR- -

1976

COAL ’

248950.5

DISTILLATE AND RESIOUAL COMBINED, UNLESS NOTED
RESIDUAL OIL

STEAM
PETROCHEM

COK ING COAL -

OTHER

SOLLAR ,UNLE=S NOTED

HYDRO
DOES NOI

TOTAL USE=
- TOTAL USE=
TOTAL USE=
TOTAL USE=
© TOTAL USE=

TOTAL USE=

TOTAL USE=

INCLLOE ELECTRICITY

519493,
3564 .
ig738! .
126589.
31408.

‘@,357.

hommu<c

RUN DATE- APR 06,1979

ELECTRICITY

365821 .4

NUCLEAR

172515.0

STEAM

OTHER v FDSTCK

SEE(3,%,5,8)

HYDRO v °

SOLLAR

SEE (7,8)

TOTAL (9)
‘DIRECT USE

41025901.3
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TABLE 4
APPENDIX A

FUEL DEMAND TABLES-
1£09 BTU

1685
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AGR {1 CUL TURE.

SCENARIO- BASE CASE 0M/01/79  YEAR-

SUBSECTOR  GENERAL

END-USE ELECTRICITY

UNIT DEMAND 30.71 SATURAT(ON

BASIS S51.34  1E3 FARMS

TECHHOLOGY FUEL TECH +RAC
AGG TECH ELECTRICITY 51.34

SUBSECTOR  GENERAL

END-USE PHOPANE

UNIT BEMAND 11.91 SATURATION

BASIS 51.34  1E3 FARMS

TECHMNOLOGY FUEL TECH FRAC. .

PROPANE 0l 51. 3%

1.0G0
EFF

1.00

1.000

£EFF
.65

1985

FUEL DEM
1576.7

FUEL DEM
861.7

SUBSECTOR  CROPS

END-USE ALL CROPS

UNIT BEMAND .37 SATURATION 1.000

BAS1S 4514.11  tE3 ACRES
© TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
GAS TECH aiL 4514 .11 .c0 8351.1

SUBSECTOR  LIVESTOCK

END-USE ALL STOCK

UNIT CEMAND 17 SATURATION 1.000

BASIS 1854.33 1E3 HEAD

TECHNCLOGY FUEL TECH FRAC EFF FUEL DEM
GAS TECH oIt 1854 .33

.20 1576.2



(4%

COMMERC AL
SCENARIO- BASE CASE 04W/01/79

YEAR-

1885

SUBSECTOR  HOSPITALS
END-USE AIR COND

UNIT DEMAND 44.00 SATURATION

BASIS 208.70 1E6 SO FT

TECHNOLOGY FUEL TECH FRAC
VAP COMP GAS  GAS 7.51
VAP COMP EL* ELECTRICITY 201.18

SOLAR SOLLAR .00

SUBSECTOR  HOSPITALS
END-USE APP-AUX EQUIP

UNIT DEMAND 40.00 SATURATION

BASIS 208.70 1E6 SQ F1

TECHNOLOGY  FUEL TECH FRAC
AGG TECH ELECTRICITY - 208.70

SUBSECTOR  HOSPITALS

ENN-USE L. IGHT ING

UNIT DEMAND 29.11 SATURAT{ON

BASIS 208.70 IE6 SQ FT

TECHNOLOGY FUEL TECH FRAC
FLUOR- INCAN ELECTRICITY 208.70

SUBSECTOR, HOSPITALS

END-USE SPACE HEAT

UNIT DEMAND 152.00 SATURATION
BASIS 208.70 1E£6 SQ FT

1.000
EFF  FUEL DEM
1.80 183.6
3.00 2950.8
1.00 .0
1.000
EFF  FUEL DEM
1.00 8348.0
1.000

EFF FUEL DEM
i.00 6075.3

1.000

EFF FUEL. DEM
.50 48218.0
.55 B651 .6
.65 4392.3

TECHNOLOGY  FUEL TECH FRAC
OlL BURNER olL 158.61
GAS BURNER GAS 31.31
MISC-TECH STEAM 18.78
SOLAR : SOLAR .00
ELEC RESIST ELECTRICITY .00
HEAT PUMP ELECTRICITY .00

SUBSECTOR HOSPITALS

END-USE

UNIT DEMAND

BASIS
TECHNOLOGY
GAS BURNER
ELEC RESIST
SOLAR
OiL BURNER

WATER HEAT
14.10 SATURATION

208.70
FUEL
GAS
ELECTRICITY
SOLAR
oiL

TECH FRAC
141.92
66.78

.00
.00

1.00 .0
1.00 .0
1.50 .0
1.000

EFF FUEL DEM
.70 2858.6
.60 941.7
1.00 .0
.63 .0
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SUBSECTOR  OFF ICL
END-USE. AR COND

UNIT DEMAND 35.00 SATURATIOM

BASIS 599 23 I1E6 SO FT
TECHNOLOGY FUEL TECH FRAC
VAR COMP GAS  GAS 20.03
VAP COMP EL* ELECTIRICITY 536.68
SOLAR SOLLAR .00

SUBSECTOR  CFF ICE

END-USE APP-2UX EQUIP

UNIT DEMAND 12.20 SATURATION

BASIS 559.23 1E6 SQ F I

TECHNOLOGY  FUEL TECH FRAC
AGG TECH ELECTRICHTY 553.23

SUBSECTOR  OFF ICZ

END-USE. L IGHT ING

UNIT DEMAND 18.0% SATURATION

BASIS 5359.23 IE6 =Q FT

TECHNOLOGY FUE_ TECH FRAC
FLUGR- INCAM ELEZYRICITY 559.23

SUBSECTOR  OFF ICE

END-USE SPACE HEAT

UNIT DEMAND 142.00 SATURATION

BASIS 559.23 IE6 =Q FT

TLCHNOLLOGY  FUEL TECH FRAC
OiL BURNER oL 389.61
GAS BURNER GAS : 77.94
MISC-1ECH STEAM 28.39
SOLAR SOLAR - .00
EILEC RESIST ELECTRICITY c27.97
HEAT PUMP ELECTRICITY 27.97

SUBSECTOR OFF IE

END-USE WATER HEAT

UNIT DEMAND 17.00 SAYURATION

BASIS 559.23 1E6 SQ FT

TECHNOLOGY FUEL | TECH FRAC
GAS BURNER GAS 329.94
ELEC RESIST - ELECTRICITY | 223.69
SOL.AR SALAR 5.60
Oll. BURNER oL .00

1.000

EFF  FUEL DEH
.80 388.5

3.00 6261 .2
1.0a .0
1.G00

EFF “UEL DEM
1.00 6E22.6
1.000

EFF  FUEL DEM
1.00 10088.5
i.000

EFF FUEL DEM
.53 110648.2
.55 20122.7
.65 8386. |
1.00 .0
1.0] 3971.0
1.8) 2647 .4
1.000

EFF  FUEL DEM
.70 Bdi2.8
1.00 3802.8
1.00 95.1
.63 .0

SUBSECTOR RETAIL

END-USE AIR COND

UNIT DEMAND 38.00 SATUFATION

BASIS 580.70 1E6 SQ FT

TECHNOLOGY  FUEL TECH FRAC
VAP COMP GAS  GaS c0.90
VAP COMP EL® ELECTRICITY 559.80
SOLAR SOLAR .00

SUBSECTOR RETAIL

END-USE APP-AUX EQUIP

UNIT DEMAND 13.40 SATURATION

BASIS 580.70 I1E6 SQ FT

TECHNOLOGY  FUEL TECH FRAC
AGG TECH ELECTRICITY 580.70

SUBSECTOR  RETAIL

END-USE L IGHT ING

UNIT DEMAND 15. 4%  SATURATION

BASIS 580.70 JEB6 SQ FT

TECHNOLOGY FUEL TECH ¥RAC
FLUOR- INCAN ELECTRICITY 580.70

SUBSECTOR RETAIL

END-USE SPACE HEAT

UNIT DEMAND 73.00 SATURATION

BASIS 580.70 IE6 SQ FT

TECHNOLOGY  FUEL TECH FRAC
OIL BURNER ClL 398.50
GAS BURNER GAS 79.83
MISC-TECH STEAM %43.91
SOLAR SOLAR .00
ELEC RESIST ELECTRICITY 29.01
HEAT PuMP ELECTRICITY 29.01

SUBSECTOR RETAIL

END-USE WATER HEAT

UNIT DEMAMD 17.00 SATURATION

BASIS S80.70 IE6 SQ FT

TECHNOLOGY  FUEL TECH FRAC
GAS BURNER GAS M2.61
ELEC RESIST ELECTRICILTY 232.28
SOLAR SOLAR 5.8i
OIL BURNER CIL .00

1.000

EFF  FUEL DEM
|.80 44103
3.00 7090.8
1.00 .0

1.000

EFF  FUEL DEM
1.00 7781 .4

1.0060

EFF  FUEL DEM
i.00 8966.0
1.000

EFF FUEL DEM
.50 62963.0
.55 11466.3
.65 5337.0

1.00 .0

1.00 2291.9

1.50 1527.9
1.000

EFF FUEL DEM
.70 8320.6
1.00 3948.8
i.00 98.7
.63 .0
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SUBSECTOR  SCHOOL.
END-USE AR 1ZOND .
UNIT DEMAND 32.00 SATURATION

BASIS 653.10 I1E6 SQ FT

TECHNOLOGY.  FUEL TECH FRAC
VAP COMP GAS GAS 2.61
VAP COMP Ei* ELECTRICHTY 128.01
SOLAR SOLAR .00

SUBSECTOR  SCHOOL
END~USE APP-AUX EQUIP

UNIT BEMAND 10.60 SATURATION
BASIS 653.10 IE6 SQ F1

TECHNOILOGY FUEL TECH FRAC
[

AGG TECH ELECIRICITY wiw.12

SUBSECTOR  SCHGOOL
END -USE LIGHTING

UNILT DEMAND 15.44%  SATURATION
BASIS 653.10 1E6 SQ FV
TECHNOLGGY FUEL TECH FRAC

"1 UOR- INCAN ELECTRICITY 653 10

SUBSECTOR  SCHCOL
END-USE SPACE HEAT

UNIT DEMARWD 80.00 SATURATION

BASIS 653.10 1E6 SQ FT

TECHNOLOGY FUEL TECH FRAC
Ol BURNER (o] N 496.81
GAS BURNER GAS : 98.56
MISC-TECH STEAM 57.73
SOLAR SOLAR .00

SUBSECTOR  SCHOOL
END-USE WATER HEAT

UNITT DEMAND 17.00 SATURATION

BASIS . 653.10 IE6 SQ FT

TECHNOLOGY FUEL TECH FRAC
GAS BURNER GaS 444.00
ELEC RESIST ELECTRICITY 209:.09
Oil. BURNER oiL .00

SUBSECTOR  SERVICES
END-USE AIR COND

UNIT DEMAND 38.00 SATURATION

BASIS 1076.84 1€6 SQ FT

TECHNOLOGY FUEL TECH FRAC
VAP COMP GAS  GAS 4.31
VAP COMP EL* ELECTRICITY 211.08
SOLAR SOLAR .00

SUBSECTOR SERVICES
END-USE APP-AUX EQUIP

UNIT DEMAND 14.00 - SATURATION
BASIS 1076.84 1E6 SQ F1
TECHNOLGOGY  FUEL TECH FRAC

AGG TECH ELECTIRICITY 1038.61

SUBSECTOR  SERVICES
END-USE L IGHTING

UNIT DEMAND 20.46 SATURATION
BASIS 1076.84 1E6 SQ FT
TECHNOLOGY  FUEL TECH FRAC

FLUOR- INCAN ELECTRICITY 1076.80

SUBSECTOR SERVICES
END-USE SPACE HEAT

UNIT DEMAND 79.00 SATURATION

BASIS 1076.84 1E6 SQ fT

TECHNOLOGY FUEL TECH FRAC
OlL BURNER olL 684 . 94
GAS BURNER GAS 191.85
M|ISC-TECH STEAM 65.56
SOLAR SOLAR .00
ELEC RESIST ELECTRICITY 53.84
HEAT PUMP ELECTRICITY 53.84

SUBSECTOR SERVICES
END-USE WATER HEAT

UNIT DEMAND 17.00 SATURATION

BASIS i1676.84 1E6 SQ F7

TECHNOLOGY  FUEL TECH FRAC
GAS BURNER GAS 635.37
ELEC RESIST ELECTRICITY 430.72
SOLAR SOLAR 10.77

OlIL BURNER olL .00
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GOVERNMENT
SCENARI(~ BASE CASE 04701779 YEAR-  19u5

SUBSECTOR FASS TRANS
END-USE  AUTOS R
UNIT DEMAND 1.5 SATURATION 1.000
BASIS 580.83 I1E6 VEH M)

TECHNOLOGY  FUEL [CCH FRAC EFF  FUEL DEM

INT COM olL : 580.£3 e “ME19.7

SUBSECTOR OFF ICES
END-USE AIR COND

UNIT DEMAND 35.00 SATURATION

BASIS 16.86 1E6 SQ FT

TECHNOLOGY  FUEL TECH FRAC
VAP COMP GAS  GAS .60
VAP COMP EL*  ELECTRICITY 16.25
SOLAR SOLAR .00

SUBSECTOR OFF ICES

END-USE APP-AUX EQUIP

UNIT DEMAND 12.20 SATURATION
BASIS 16.86 1E6 SQ FT
TECHNOLOGY FUEL TECH FRAL

AGG TECH ELECTRICITY 16.:36

SUBSECTOR  OFF 1CES
END-USE L IGHT ING :
18.04 SATURATION

UNIT DEMAND

BASIS 16.86 1E6 SO F1

TECHNOLOGY FUEL TECH FRAT
FLUOR- INCAN ELECTRICITY 16.86

SUBSECTOR  OFF ICES

END-USE SPACE HEAT .

UNIT DEMAND 142.00 SATURATION
BASIS 16.86 1E6 SO FT

TECHNOLOGY  FUEL TECH FRAC
MISC-TECH STEAM 1.29
GAS BURNER GAS . ’ 2.32
OlL BURNER OlL 11.57
SOLAR SOLAR .00
HEAT PUMP ELECTRICITY .84
ELEC RESIST ELECTRICITY -84

SUBSECTOR .OFF ICES

END-USE WATER HEAT

UNIT DEMAND 17.00 SATURATION

BASIS 16.86 1EB6 SQ F7T

TECHNOLOGY  FUEL TECH FRAC
ELEC RESIST ELECTRICITY 6.74
GAS BURNER GAS 9.94

SOLAR SOLAR . 17

1.000

EFF  FUEL DEM

1.80 1.6

3.00 189.6

1.00 .0
1.000

EFF  FUEL DEM

1.00 205.7
1.000

EFF  FUEL DEM

i.00 304.2
1.000

EFF  FUEL DEM
.65 282.0
.55 599.0
.50  3285.9
1.00 .0
1.60  79.5
1.00 119.3
1.000

€FF  FUEL DEM
1.00 114.6
.70 241 .y
1.00 - 2.8
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MANUF ACTURING

SCENARIO- BASE CASE 04/01/73  YEAR-

SUBSECIOR SIC 20
END-USE ELEC DRIVE :

UNIT DEMAND 5.60 SATURAT{ION
BASIS 1883.50 $MIL VAL ADD
TECHNOL.OCGY FUEL TECH FRAC

AC MOTOR ELECTRICITY 183%.40

SUBSECTOR SIC 20
END-USE PROCESS HEAT

UNIT DEMAND 11.05 SATURATION

BASIS 1882.50 $MIL VAL ADD

VECHNOL.OGY FUEL © TECH FRAC
COAL BURNER COAL. . ee2. 35
GAS BURNER GAS 387.82
OiL BURNER ol 1273.33

SUBSECTOR SIC 23
END-USE ELEC DRIVE

UNJ I DEMAND 2.38 SATURATION
BASIS 2497.90 $MIL VAL ADD
TECHNOLOGY FUEL TECH FRAC

AC MOTOR ELECTRICITY 242}l .46

SUBSECTCR SIC 23 .
END-USE PROCESS HEAT |

UNIT DEMAND .33 SATURATION

BASIS 2497.80 S$MIL VAL ADD

TECHNOLGGY — FUEL TECH FRAC
COAL BURNER  COAL .00
GAS BURNER GAS 661.65

011 BURNER OlL 1836.25

SUBSECTOR SIC ee ,
END-USE ELEC DRIVE i

UNIT DEMAND 6.32 SATURATION

BASIS 504.10 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
AC MOTOR ELECTRICITY 't490.69

SUBSECTOR  SIC ee

END-USE PROCESS HEAT

UNIT DEMAND 7.90 SATURATION

BASIS 504.10 $MIL VAL ADD

TECHNOLOGY FUEL TECH I'RAC
COAL BURNER COAL 57.81
GAS BURNER GAS 87.43
OlL. BURNER olL 348.87

SUBSECTOR SIC 24
END-USE ELEC DRIVE

UNIT DEMAND 9.33 SATURATION

BASIS 131.10 $MIL VAL ADD

TECHNOLQOGY FUEL TECH FRAC
AC MOTOR ELECTRICITY 127.61

SUBSECTCR SIC &4
END-USE PROCESS HEAT

UNIT DEMAND 6.86 SATURATION

BASIS 131.10 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
COAL BURNER COAL 31.91
GAS BURNER GAS 22.43

0lL BURNMNER OlL 76.76
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SUBSECTOR  SIC 25
END-USE ELEC DRIVE .

UNIT DEMAND 3.00 SATURATION
BASIS 306 30 9l JAL ADD
TECHNOILOGY FUEL TECH FRAC

AC MOTOR . ELECTRICITY 298.15

SUBSECTOR SIC &%
END-USE PROCESS HEAT -

UNIT DEMAND 4.26 SATJRATION

BASIS 306.30 SMIL va. ADD

TECHNOLOGY FUBL TECH FRAC
COAL BURNER Coal. 84.82
GAS BURNER GAS . 63.91

OIL BURNER olL 151.57

SUBSECTOR  SIC ¢7
END-USE ELEC DRIVE

UNIT BEMAND 1.78  SATURAT [ON
BASIS 3551.90 SMIL VAL ADD
TECHNOLOGY FUEL TECH FRAC

AC MOTOR ELECTRICITY M57 ue

" SUBSECTOR SIC 27
END-USE PROCESS -EAT

UNIT DEMAND 1.93 SATURA- ION

BASIS 3551.90 tMIiL VAL ADD

TECHNOI.OGY FUE_ TECH FRAC
COAL. BURNER COAL =515.18
GAS BURNER GAS 412.34
OlL BURNER olL i geu4.37

SUBSECTOR  SIC 26
END-USE ELEC DRIVE

UNIT DEMAND 15.06 SATURAIION
BASIS 686.50 $HIL VAL ADD
TECHNOLOGY  FUEL TECH FRAC

AC MOTOR ELECTRICITY 668.24

SUBSECTOR SiC 26
- END-USE PROCESS HEAT -

UNIT DEMAND 40.67 SATURATION

BASIS 686.50 $nIL Val. ADD

TECHNGLGGY  FUEL TECH FRAC
COAL BURNER COAL 125.85
GAS BURNER - GAS 34.06
Oli. BURNER OlL 526.99

SUBSECTOR SIC 28
END-USE ELEE DRIVE

UNIT DEMAND 7.00 SATURATION

BASIS 1690.80 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
AC MOTOR ELECTRICITY 1645 .82

SUBSECTOR SIC 28
END-USE FEEDSTOCK

UNIT DEMAND 79.33 SATURATION

BASIS 1690.80 $mMlIL vaL ADD

TECHNOLOGY  FUEL TECH FRAC
PETROCHEM FEEDSTOCK 1690.80

SUBSECTOR SIC 28
END-USE PROCESS HEAT

UNIT DEMAND 22.73 SATURATION

BASIS . 1690.80 $~IL vaL ADD

TECHNOLOGY  FUEL TECH FRAC
COAL BURNER COAL T730. 14
GAS BURNER GAS 251.47

OiL BURNER oiL " 739.148

1.000

EFF  FUEL DEM
1.00 10063.7
1.000

EFF  FUEL DEM
.70 7311.9
64  2i1B4.4
.68 31494.7
1.000

EFF  FUEL DEM
1.00  11520.7
1.000 -

£FF  FUEL DEM
1.00 134131.2

1.000

EFF FUEL DEM
.70 22794.6
.64 8954 .7
.68  24773.7
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SUBSECTOR  SIC 30

END-USE ELEC DRIVE

UNIT DEMAND 10.36 SATURATION

BASIS S541.20 $MIL VAL ADD

TECHNOLQGY FUEL TECH FRAC |
AC MOTOR ELECTRICITY 526.80

SUBSECTOR  SIC 3D

£ND-USE PROCESS HEAT

UNIT OEMAND 7.57 SATURATION

BASIS Sul.20 $MIL. VAL ADD

TECHNOLOGY FUEL TECH FRAC
COAL BURNER COAL 84.89
GAS BURNER GAS 307.70
Ol BURNER GliL 143.861

SUBSECTOR  SIC 32

END-USE ELEC DRIVE

UNIT DEMAND 11.25 SATURATION

BASIS 551.70 $MIL VAL ADD

TECHNOLGGY  FUEL TECH FRAC
AC MOTOR ELECTRICITY 527.02

SUBSECTOR  SIC 32

END-USE PROCESS HEAT

UNIT DENAND 43.22 GATURATION

BASIS 551.70 $MIL valL ADD

TECHNOLOGY  FUEL TECH FRAC
COAL BURNER COAL 302.73
GAS BURNER GAS 133.37
Oll. BURNER OlL 1:5.61

1.000

EFF FUEL DEM
1.00 5457.6

1.D00

€FF  FUEL DEM
.10 918.0
. BM 3639.5
.68 1654 .4
1.000

EFF  FUEL DEM
1.00 6041.5
1.000

EFF  FUEL DEM
.70 18691 .4
.64 39006.6

.68 7348.0

SUBSECTOR SIC 3|

END-USE ELEC DRIVE

UNIT DEMAND - 5.91 SATURATION

BASIS 212.10 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
AC MOTOR ELECTRICITY 206.46

SUBSECTOR SIC 31

END-USE PROCESS HEAT

UNIT DEMAND 4.83 SATURATION

BASIS 212.10 $MiL vAL ADD

TECHNOLOGY  FUEL TECH FRAC
COAL BURNER COAL . 51.08
GAS BURNER GAS 15.84
01 BURNER ol 145.18

SUBSECTOR SIC 33

END-USE FEEDSTOCK

UNIT OEMAND 43.896 SATURATION

BASIS 885.90 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
COKE FEEDSTOCK 865.90

SUBSECTOR SIC 33

END-USE PRIMARY METALS

UNIT DEMAND 48.01 SATURATION

BASI1S 885.90 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
COAL BURNER COAL 3.50
GAS BURNER GAS 269.24
OIL BURNER oiL 203.10
AGG TECH - ELECTRICITY

410.06

1.000

€EFF  FUEL DEM
1.00 1ect.2
1.000

EFF FUEL OEH
.70 352.5
.64 119.5
.68 1031.2
1.000

EFF FUEL DEM
.26 149785.2
1.000

EFF FUEL OEM
.2l 800.1
.B4 20195.1
.68 14338.0
15 26246.6
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SUBSECTOR . SIC 3%
END-USE  ELEC RIVE

UNIT DEMAND 5.00 * SATURATION
BASIS 1G73.50 $Mil. vaL ADD
TECHNOLOGY FUEL TECH “RAC

AC MOTOR ELECTRICITY 1030.73

SUBSECTOR  SIC 3%
END-USE PIROCESS HEAT

UNI1T DEMAND 65.48 SATURATION

BASIS 1079.50 $HiL vAL ADD

TECHNOLOGY  FUEL TECH FRAC
COAL BURNER  COAL -~ 23)1.46
GAS BURNER GAS 276.53
OIL ‘BURNER olL 471.51

SUBSECTOR  SIC .36

END-USE  ELEC DRIVE

UNT I DEMAND 3.18 SATURATION

BASIS 2E02.30 $MIL VAL ADD

TECHNOLOGY  FUEL TECH FRAC
AC MOTOR  © ELECTRICITY  2727.76

SUBSECTOR  SIC 33

END-USE  PROCESS HEAT

UNIT DEMAND 2.86 SATURATION

BASIS 2802.30 €MIL VAL ADD

TECKNOLOGY  FUEL TECH FRAC
COAL EURNER  COAL ©758.35
GAS BURNER GAS 383.08

OlL BURNER OlL 1160.86

SUBSECTOR SIC 35
END-USZ ELEC DRIVE

UNIT DZMAND 2.94° SATURATION

BASI[S : 2334.00 EMIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
AC MOTOR ELECIRICITY 2e71.92

SUBSECTOR SIC 35

" END-JSE PROCESS HEAT

UNIT CEMAND 4.2l SATURATION

BASIS 2334.00 9$MIL VAL ADD

TECHNCLOGY FUEL TECH FRAC
COAL BUFNER COAL 174.85
GAS BURNER GAS T47.85
OlL BURNER ot 111,30

SUBSECTOR SIC 37
END-USE ELEC DRIVE

UNIT DEMAND 4.31 SATURATION

BASIS 1396.70 $MIL VA_ AOD

TECHNDLOGY FUEL TECH FRAC
AC MOTOR ELECTRICITY 1353.55

SUBSECTOR SIC 37 '
END-USE PROCESS HEAT

UNIT DEMAND 6.19 SATURATION
- BASIS 1326.70 $MIL VAL ADD

TECHNDLOGY FUEL TECH FRAC
COAL. BUINER CCAL 249, 74
GAS BURNER GAS wge.el
OlL BURNER OlL 654 .75
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SUBSECTOR  SIC 38

END-USE ELEC DRIVE

UNIT DEMAND .20 SATURATION

BASIS 337.60  BMIL VAL ADD

TECHNOLOGY FiUEL TECH FRAC
AC MOTOR BLECYRICITY 1284 .84

SUBSECTOR  SIC 38,

£ND-USE PROCESS HEAT

UNIT DEMAND 3.00 SATURATION
BASIS 3374%.60 $MIL VAL ADD

TECHNOI.OGY FUEL TECH FRAC
COAL BURNER COAL 1461.77
GAS BURNER GAS 55+.28
OIL BURNER olL 1353.56

1.000

EFF FUEL DEM
1.00 3941.8

1.000

EFF FUEL DEM
.70 6260 .4
.64 2598.2

.68 5998. |

SUBSECTOR SIC 39
END-USE ELEC DRIVE

UNIT DEMAND 2.96 SATURATION

BASIS 881.20 $MIL VAL ADD

TECHNOLOGY FUEL - TECH FRAC
AC MOTOR ELECTRICITY 857.76

SUBSECTOR SIC 39

END-USE PROCESS HEAT .

UNIT DEMAND 2.75 SATURATION

BASIS 881.20 $MIL VAL ADD

TECHNOLOGY FUEL TECH FRAC
COAL BURNER COAL 360.07
GAS BURNER GAS 149.62
OIL BURNER olL 371.51

1.000

EFF FUEL DEM
1.060 2539.68
1.000

EFF FUEL DEM
.70 1hi4.6
B4 642.9
.68 1502 .4
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FESIDENT AL
SCEMARIO- BASE CASE 04/01/73  YEAR-  19ES

SUBSECTOR HIGH RISE
END-USE AIR COND

UNIT DEMAND 11000.00 SATURATION .660

BASIS 1.52 {1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
ROOM ELECTRICHTY .86 3.00 3157.0
CENTRAL ELECTRICITY L 3.00 528.0
SOLAR SOL AR .00 1.00 .0

SUBSECTOR HIGH RISE
END-USE COOK ING

UNIT DEMAND 3200.00 SATURATION  1.000

BASIS 1.52 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF  FUEL DEM
OlL BURNER olL . 12 .38 1010.5
GAS BURNER GAS 104 .38 8757.9
ELEC RESIST ELECTRICITY .36 1.00 1152.0

SUBSECTOR HIGH RISE
END-USE LIGHT-APPLI

UNIT DEMAND 21300.00 SATURATION .730

BASIS 1.52 E6 HOUSEHOLDS '

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AGG TECH ELECTRICITY 1.1 1.00 23685.6

SUBSECTOR HIGH RISE
END-USE SPACE HEAT

UNIT DEMAND 31000.00 SATURATION 1.000

BASIS 1.52 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
0OIL BURNER oiL .82 .50 50840.0
GAS BURNER GAS .63 .55  29872.7
ELEC RESIST ELECTRICITY .15 1.00 4712.0
AGG-TECH OTHER .02 .35 1594 .3
SOLLAR SOLAR e .G0 1.00 .0
HEAT PUMP ELECTIRICITY .08 1.50 1570.7

SUBSECTOR HIGH RiSE

END-USE WATER HEAT

UNIT DEMAND 16000.00 SATURAT.ON 1.000

BASIS 1.52 1E6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
OIL BURNER olL ) .64 .63 16177.8
GAS BURNER . GAS .57 .57 15887.7
ELEC RESIST ELECTRICITY .30 1.00 4864.0

SOL.AR SOLAR .02 1.00 240.0
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SUBSECTOR  LOW DENSITY

END-USE  AIR COND

UNET DEMAND 11000.00  SATURATION .B60

BASIS b.wy o 1LG HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC  EFF  FUEL DEM
ROOM ELECTRICITY .79 3.00  2911.3
CENTRAL ELECTRICITY S 3.00 506.0
SOLAR SOLAR .00 1.00 .0

SUBSECTOR  1LOW DENS I TY

END-USE  COOKING

UNIT DEMAND 3200.00 SAVURATION  1.000

BASIS . .44 IEG HOUSEHOLDS

TECHNOLOGY  FUEL JECH FRAC  EFF  FUEL DEM
Gl BURNER 0l : 10 .38 Bu2. |
GAS BURNER GAS 1.00 38 8u2t. |
FLEC RESIST FLECIRICHTY 31 1.00 992.0

SUBSECTOR  1LOW DENSI 1Y

END-USE L IGHI -APPE. |

UMET DEMAND 21300.00 SATURATION .720

BASIS 1.4%  IE6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC  EFF  FUEL DEM
4GG TECH CLECIRICITY 1.03  1.00 21960.3

SUBSECTOR  LOW DENSITY

END -USE  SPACE HEAI

UMIT DEMAND 58000.00 SATURATION  1.000

BASIS 1.44 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FREC ~ EFF  FUEL DEM
O1L BURNER olL .76 .50  76000.0
GAS BURNER GAS .50 .85 45454.5
ELEC RESIST  ELECTRICITY .07 1.00  3500.0
AGG- TECH OTHER ‘ .02 .35 2428.6
SOL AR SQLAR .00 1.00 .0
HEAT PUMP ELECTRICITY .87 1.0  2333.3

SUBSECTOR  1.OW DENSITY

END-USE  WATER HEAT

UNIT DEMAHD 18000.00 SATURATION  1.000

BASIS . L.44 - 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC  EFF  FUEL DEM
DIL BURNER olL .59 .63 16914.3
GAS BURNER GAS .52 57 1B547.4
FLEC RESIST  ELECTRICITY 28 1.00 5076.0
SOLAR SOLAR .01 1.00 252.0

SUBSECTOR  LOW RISE
END-USE AIR COND

UNIT BEMAND 11000.00 SATURATION .660

BAS1S .95 1E6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
ROOM ELECTRICITY .53 3.00 1954 .3
CENTRAL ELECTRICITY .10 3.00 348.3

SOLAR SOLAR .00 1.00 .0

SUBSECTOR LOW RISE
END-USE COOK ING

UNJT DEMAND 3200.00 SATURATION 1.000

BASIS .95 IE6 HOUSEHOLDS

TECHNOLOGY FUEL . TECH FRAC EFF FUEL DEM
OIL BURNER OlL .06 .38 505.3
GAS BURNER " GAS .55 .38 “63).6
ELEC RESIST ELECTRICITY .23 1.00 736.0

SUBSECTOR LOW RISE
END-USE L IGHT-APPL

UNIT DEMAND 21300.00 SATURATION .730

BASIS .95 1E6 HOUSEHOLDS

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
AGG TECH ELECTRICITY .69 1.00 4782.2

SUBSECTOR LOW RISE
END-USE SPACE HEAT

UNIT DEMAND 33000.00 SATURATION 1.000

BASIS .95 1E6 HOUSEHOLDS '

TECHNOLQGY FUEL TECH FRAC EFF FUEL DEM
OiL BURNER olL .51 .50 33660.0
GAS BURNER GAS .35 .55 21000.0
ELEC RESIST ELECTRICITY .05 1.00 1650.0
AGG-TECH OTHER .01 .35 1037.1
SOLAR SOLAR .00 1.00 . .0
HEAT PUMP ELECTRICITY .05 1.50 1100.0

SUBSECTOR 1L.OW RISE

END-USE - WATER HEAT

UNIT DEMAHD 16000.00 SATURATION 1.000

BASIS .95 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
Oil. BURNER olL .40 .63 10082.5
GAS BURNER GAS .36 .57 9964 .9
ELEC RESIST ELECTRICITY .19 1.00 3040.0

SOL AR SOLAR .01 1.00 144.0
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SUBSECTOR MOBILE HOMES
END-USE  COOKING

UNLIT DEMAND 3200.00 SATURATION

BASIS . .32 HAUSEHILDS

TECHMOLOGY FUEL TECH -RAC
OliL BURNER olL .30
ELEC RESIST ELECTRICITY, - .0n

SUBSECTOR  MOBILE HOMES
END-USE. LIGHT -aAPPL |

UNT T OEHAND c1300.80 SATURATION

BASIS .32 HCUSEHOLDS

TECHMNOILOGY FUE! TECH FRAC
AGG TECH

ELECIRICITY L34

SUBSECTOR  MOBILE HOMES
END-USE SPACE HEAT

UNIT DEMAND 4J000.00 SATURATION

BAS1S .32 HOUSEHOLOS

TECHMOLOGY  FUEL “ TECH FRAC
Ol BURNER oiL .31
ELEC RESIST ELECIRICITY - .03

SUBSECTOR  MOBILE HOMES
END-USE WATER -IEATY

UNTT DEMAND 11000.00 SAT_RATION

BASIS .32 HOUSE~OLDS

TECHWOLOGY  FUEL TECH FRAC
ELEC RESIST  ELECTRICITY .07
OIL BURNER o .07
ELEC RESIST  ELECTRICITY .28

1.000
EFF FUEL. DEM

.38 2543.2
i.00 134 .4

1.0C0

EFF FJEL DEM
1.00 7327.2

1.000

EFF FUEL DEM
.50 24800.0

1.00 1360.0
y=deli}

EFF FUEL BEM

3.00 253.0
.63 1664 .8

1.00 4180.0

SUBSECTOR  SINGLE FAMILY
END-USE AIR COND

UNIT DEMAND 11000.00 SATURATION .660

BASIS 2.66 1E£6 HOUSEHOLDS
~ TECHNOLOGY  FUEL TECH FFAC EFF FUEL DEM
ROOM ELECTRICITY 1.50 3.00 5507.3
CENTRAL ELECTRICITY .25  3.00 927.7

SOLAR SOL AR .00 1.00 .0

SUBSECTOR  SINGLE FAMILY
END-USE COOKING :
3200.00 SATURATION:- 1.000

“UNIT DEMAND
BASIS 2.66 LEB6 HOUSEHOLDS
TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
O1L BURNER olL .18 .38 1515.8
GAS BURNER GAS i.B86 .38 15663.2
ELEC RESIST ELECTRICITY .62 1.00 - 1984.0

SUBSECTOR  SINGLE FAMILY
END-USE LIGHT-APPL

UMIT DEMAND 21300.00 SATURATION . 730

BASIS . 2.66 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
AGG TECH ELECIRICITY £.94 1.00 41343.3

SUBSECTOR SINGLE FAMILY
END-USE SPACE HEAT

UNIT DEMAND 63000.00 SATURATION 1.000

-BASIS 2.66 1E6 HOUSEHOLDS

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
OlL BURNER olL 1.42 .50 195960.0
GAS BURNER GAS .95 .55 119181.8
ELEC RESIST ELECTRICITY 13 1.00 8970.0
AGG-TECH OTHER .03 .35 5914.3
SOLAR SOLAR .00 1.00 .0
HEAT PUMP ELECTRICITY 13 1.50 5980.0

SUBSECTOR SING_E FAMILY
END-USE  WATER HEAT

UNIT DEMAND 25000.00 SATURATION 1.000

BASIS 2.66 1E£6 HOUSEHOLDS

TECHNOLOGY ' FUEL TECH FRAC EFF  FUEL NEM
OlL BURNER olL 1.11 .63 4uO47.6
GAS BURNER GAS . .99 .57 434211
ELEC RESIST ELECIRICITY .53 1.00 13300.0

SOLAR SOLAR .03 1.00 675.0
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TRANSPOR }
SCENARIO- BASE CASE 0M/01/79  YEAR- 1985

SUBSECTOR  AIR IPASS
ENB-USE FASS

UNIT DEMAND .9 SATURATION 1.000

DASIS 12875.93  1E6 PASS Ml

TECHNGLOGY FukL TECH FRAC EFF FUEL DEM
AGG TECH Ol 12875.53 .30 192703.8

SUBSECTOR  BUS
END-USE FASS ’
2.67 SATURATION 1.000

UNL T BEMAND

BASIS 949.82 1L6 PASS MI

TECHNGLOGY FUtL TECH FRAC EFF FUEL DEM
DIESEL OlL 674.37 .20 8002.8
INT COM Ol 275.45 .20 3677.3

SUBSECTOR  RALL FREIGHT
END-USE FREIGHT

UNIT DEMAND .23 SATURATION 1.000

BASIS : 25499.31 IE6 TON MI

TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM
DIESEL OlL 24e23.15 .30 18328.9
AGG TECH ELECTRICITY 715.85 1.00 162.5
AGG TECH olL 560.31 .20 636.0

SUBSECTOR  WATER

END-USE FRE 1GHT ,

UNIT DEMAND .14 SATURATION  1.000

BASIS 102740.00 1E6 TIN MI

TECHNOLOGY  FUEL TECH. FRAC EFF  FUEL DEM
DIESEL | OiL 12951 .00 .20 8194.7.

AGG TECH OIL 90589.00 .20 61668.5

SUBSECTOR AR FREIGHT
END-USE FRE{GHT

UNIT DEMAND 10.93 SATURATION 1.000

BASIS 20380.77 1E6 10N Mi

TECHNOLOGY FUEL TECH FRAC EFF FUEL OEM
AGG TECH olL 2090.77 .30 76173.7

SUBSECTOR  AUTO

END-USE PASS

UNIT DEMAND .96 SATURATION 1.000

BASIS 96425.48 1E6 PASS Ml (OR=1.4)

TECHNOLOGY FUEL TECH FRAC EFF FUEL DEM
DIESEL olL .00 .20 .0
INT COM oIt 96425.48 . .20 4B63324.4

SUBSECTOR RAIL

END-USE PASS

UNIT DEMAND 1.00 SATURATION 1.000

BASIS 9466.83 1E6 PASS Mi :

TECHNOLOGY  FUEL TECH FRAC EFF FUEL DEM
DIESEL olL i g802.32 .30 2669. 1
AGG TECH ELECTRICITY =~ 8E64.58 i.00 8647.3

SUBSECTOR  TRUCK
END-USE FREIGHT

UNIT DEMAND .95 SATURATION 1.000

BASIS 45389.82 1E6 TON MI

TECHNOLOGY FUEL . TECH FRAC EFF FUEL DEM
DIESEL olL 26830.99 .33 77240.7
INT COM olL 18559. 0% .20 88155 .4
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ITABLE S

ENERGY BEMAND AND FUEL MiX
1E0S BTU
SCEMARIEO~ BASE CASE 4/79 YEAR-
RUN DATE-APR 06,1979

1885
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AGRICUL TURE
COMMERC | AL

GOVERNMENT

MANUF AC TURING

RESIDENT 1AL

TRANSPORT

WL EVIES

NATURAL
GAS

128689.0

852.0

75550. 1

338803.8

10789.
H09539.
7505.
143022,

~ 476563.

COAL

7 78728.5

8

1001775.2

640451 .

2)
3 233100.0

ELECTIRICITY

1576.7

15657¢2.2

i0i2.9

" 120892.8

191826.0
8809.

~)

STEAM
NUCLEAR OTHER v FDSTCK

(3)
323189.1

(3)
282.0

(4)
(5)
283916.4

(8)
10974.3

273000.0

HYDRO v
SOLAR ()

377.0

2.8

1311.0

86215.0

(8)

TOTAL (9}
DIRECT USE

107689.0
S71794.7

e6ye.5

581218.7

827652.9
1001775.2

1232766. 3
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14BLE 6
APFENDIX A

ENERGY DEMAND AND FUEL MIX
1E08 BTU ) .
SCENAR|O- BASE CASE 4/79 YEAR- 1985
RUN DATE-APR 06,1979



8v-v

AGRICUL TURE
ALL CROPS
ALL STOCK

ELECTRICHTY
PROPANE

SECTOR YOTAL

COMMERCIAL
AIR COND
APP-AUX EQUIP
L IGHT ING
SPACE HEAT
HWATER HEAT

SECTOR TOTAL

GOVERNMENT
AIR COND
APP-AUX EQUIP
AUTOS
L IGHT ING
SPACE HEAT
WATER HEAT

SECTOR TOTAL

MANUF ACTUR ENG
. ELEC DRIVE
FEEDSTOCK

FRIMARY -METALS
FROCESS HEAT

NATURAL
GAS

LISt .

82131
45405,

128689.

599.
241 .

852.

20195.
55355.

.9

0

|
0

olL )
() - CoAL ELECTRICITY
8351 .1
1576.2 }
1576.7
861.7
107689.0 ’ ' .1576.7
20341.9
41888.6
57245.0
H09539. ¢ ’ 17526.7
.0 19570.1 -
409539.6 . 156572.2
189.6
205.7
4219.7
304.2
32685.9 198.8
4.6
7505.6 1012.9
g4646.2
14338.0 800.1 26246.6

-1c8684.8 77929 .4

STEAM
NUCLEAR OTHER v FDSICK

(3)
33189.

33189.1

(3)
282.0

282.0

)
(5)
283916.4

HYDRO v
SOLAR (7)

TOTAL (9)

DIRECT USE

8351 .
1576.
861 .

10789.

11861.

524860.
48782.

571734.

[
4219.

4166.
ey .

8642.

c83916.
35333.
261969.

uon-

O oo

o owop

(o]

s
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NA [LURAI oiL : ‘ ’ » STEAM HYDRO v TOTAL (9

GAS (1) COAL ELECTRICITY NUCLEAR  OTHER v FDSTCK  SOLAR (7) DIRECT USE
SECTOR 10TAL _ 50 | 143022.7 78729.5 120892.8 283915. 581218.7
RES IDENT I AL
AR COND : . 15810.0 0 .0
COOK ING TMI3.T 6416.8 49984 43890.5
L IGHT-APPL | : 109098. 6 .0
, : - , (6)
SPACE HEAT .- 215509, 1 381260.0 31176.0 1097.3 0 B07TM3.y
WATER HEAT - 85821.1 883687.0 30713.0 1311.0 1'76019.0
SECTOR T0TAL - 336803.6 HTB563. 8 ) 191826 .0 1093 1311.0 827652.9
“ TRANSPORT
FRE LGIHT ' 330397.9 162.5 330397.9
PASS » . 871377.3 8647.3 671377.3
SECTOR TOTAL ‘ 1001775.2 8808.7 ‘ , - 1001775.2
UTILITIES
@1 )
) L . (8)
GENERAT ION .0 840451 .3 233100.0 273000.0 86215.0 1232766.3
SECTOR TOTAL .0 840451 .3 233100.0 273000.0 : 86215.0 1232766.3
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GRAND TOTALS FOR SCENARIO BASE CASE 04779 YEAR- 1985
NATURAL
GAS €1} COAL
543895.0 2689647.3 311829.5

TOTAL FUEL CONSUMPTION

HOTES -

()
2)
(3)
)
(5)
(6)
(7}
(8)
(9)

DISTILLATE AND RESIDUAL COMBINED, UNLESS NOTED

RESUIDUAL OlIL TOTAL USE= 627871.5
STEAM TCTAL USE= 33471.1
PETROCHEM TOTAL USE= 134131.2
COKING COAL TOTAL USE= 149785.2
OTHER TOTAL USE= 10974.3
SOLAR,UNLESS NOTED TOTAL USE= 1690.8
HYDRO TOTAL USE= 86215.0

DOES NOT - INCLUDE ELECTRICITY

RUN DATE- APR 06,1979

STEAM

ELECTRICITY NUCLEAR  OTHER v FDSTCK

480690. 3 273000.0 SEE(3,4,5,6)

HYDRQ v
SOLAR

SEE (7,8)

TOTAL (9)
DIRECY USE

4234639.4



APPENDIX B

COUNTY LEVEL DATA BASE



"W ALLCOUNT [ES (COAL ) E
COAl.  DEMAMD FOR NEM YORK STATE BY COUNTY

COUMTY RES DEM RES COST Cl DEM  C1 COST PA DEM PA COST TOTAL  AVE COST
b/ : $/ b/ b/

n
~J

LoooooooooOWoooOoWm

ALLBANY
ALLEGANY
BROMX
BROOME
CATTARAUGUS
CAYUGA
CHAUT AUGUA
CHEMUNG
CHENANGQO
CL.INTON
COLUMBL A
CORTLAND
DEILAWARE
DUTCHESS
ERIE

ESSEX
FRAMNKLLIN
GENESEE.
GREENE

HAM L TON
HERK IHMER
JEFFERSON
KINGS

LEWIS

LI VINGSTON
MADISON
MONRQE
MONTGOMERY
NASSAU

NEW YORK
NiAGARA

ONE DA :
OMNOMNDAGA 540
ONTARIO
ORANGE
ORILEANS
OSHEGO
OTHER
OTSEGO
PUTNAM
QUEENS
RENSSELAFR
R1CHMOND
ROCKI.AND
SARATOGA
SCHENEL TADY
SCHOMHARIE
SCHUYLER 520

_~

o n
oo

Oy
- @ w
oOCcOWOOUVUOoO—00

o
n
o3

W

oococcoooofRoocoo



SEMZCA

STE JBEN

ST. LAWRENCE
SUF T0OLK
SUL . I VAN
TIO3A
TOMK [ NS
ULSTER
WARXEN
WAS-INGTON
WAYNE
WESTCHESTER:
" WYOMING
YATIS

TOTALS/AVERAGES

2,413



“ALLCOUNTIESIELEC) X

COUNTY

ALBANY

AL LEGANY
BRONX
BROOME
CATTARAUGUS
CAYUGA
CHAUTAUQUA
CHEMUNG
CHENANGO
CLINTON
COLUMBLA
CORTLAND
DELAWARE
DUTCHESS
ERIE

ESSEX
FRANKL IN
FULLTON
GENESEE
GREENE
HAMIL TON
HERKIMER
JEFFERSON
KINGS
LEWIS
LIVINGSTON
MAD I SON
MONROE

MON [GOMERY
NASSAU

NEW YORK
NIAGARA
ONE 1DA
ONONDAGA
ONTARIO
ORANGE
ORI.EANS
OSWEGO
OTSEGO
PUTNAM
QUEENS
RENSSEL AER
R i CHMOND
ROCKLAND
SARATOGA
SCHENECTADY
SCHOHARIE

ELEC

OEMAND FOR NEK YORK STATE BY COUNTY

RES DEM RES COST
%/ KHWHR

MriHR

574,948
142,186
854,893
442,556
256,949
195,233
385,727
204,376
139,720
27,4585
189,887
112,464
155,039
“es, M7
1,776,612
123,010
148,268
126,527
152,275
121,319
14, 148
210,237
226,773
2,065,045
67,782
164,500
128, 154
1,486,686
126,784
2,845,281
1,224,360
430,548
624,210
895,616
220, 864
95,814
112,889
©97, 388
170,963
206,017

2,065,665

339,949
w71,370
432,406
388,205
324,621

78,303

PR PP R R F PR RI SRS AR R RRRIRRRFRPRAREARPBRRRERARPARPRPRRRARARE

.03478
.03146
.08780
.03608
.03158
.03719
.02e602
.03708
.03401
. 0246
.03579
.03299
.03200
.04748
. 03468
L0307
.029€9
.03408
.03343
.04604
03473
.02789
.03326
.08780
.03408
.03%48
.03053
03492
.03408
. 04969
.08780
.03uB!
.03280
03304
.03799
. 05860
.03237
.03408
.03180
03824
08634
03450
.08780
06760
L0344
.03408
.N3236

Cl DEM
MWHR

1,722,421
146,045
1,613,779
698,177
482,753
205,736
802, 334
471,961
110,613
315,730

. 223,052
184,917
124,300
892,091
5,028,682
165,730
185,802
196,688
303,464
243,801
19,739
292,694
409,628
2,569,449
107,293
197,499
136,238
2,794,886
218,852
3,186,684

9,278,729,

3,857,101
1,185,813
2,329,281
2, 169
666,466
176,074
618,185
81,859
80,085
2,724, 154
461,854
327, 386
697,319
558,991
o84, 343
2,106

CPHRRRAPFARRPRRAARRRERRPRRRPRRRRRRPRARPRARRRARIPRPRRRARAAS

C

I COST
$/KWHR

.02344
. 02064
.07292
.02885
.02292
.02936
.01716
.02941
.0c610
.00778
. 02553
.02362
.02927
.03770
.02382
.02300
.02241
.02400
.02366
.03785
.02459
.02216
.02386
.0729¢2
.02400
. 02557
.02156
.03107
.02400
L0379
.07292
.02308
.02383
.02187
.03150
.04730
L0231y
.02400
.02919
.03061
07112
RICCRE
.07292
.05340
L0248
.02400
.01769

PA DEM
MHHR

28,292
22,086
611,483
2le,229
11,386
44,610
13,516
61,975
16,182
53,475
8,405
6,806
32,806
37,598
206,751
12,263
6, 164
3,225
4,043
3,725
782
8,558
4,127
937,087
1,158
28,586
14,686
376,545
y,l1ee
258,004
1,355,753

43,333

27,485
4g, 102
50,210
16,958
2.637
9,690
38,102
19,598
943,598
11,997
149,200
12,846
7,126
12,761
2.387

PA COST
B/ KHHR

.06519
.03270
.05583
.03085
.03571
.03233
.01289
.03184
.03014
.01756
.03944
.04255
. 02934
.03165
.04 351
02213
.024 30
. 06585
.06282
03147
.03192
.02808
. 04766
.05583%
. 06585
04246
.03072
.0ue8H
.06585
.03791
.09583%
.04 091
.05730
05711
03715
03684
L0usT7H
. 06585
.03204
.03183
. 05544
. 05642
05583
L4783
.0B58Y
.06H8H
L0M295

PBEPRHRERERFRFRRAARAPRRRARRFRRAPRPRPRRAPRPRRPRPRARABARRARAAANRRER

TOTAL
MHEHR

2,325,661
310,317
3,080,165
1,353,862
751,088
445,579
1,231,577
738, 31e
266,515

649,660 -

Hel ,oul
304,187
312,745
1,395,436
7,012,045
301,003
350,234
326,440
459,782
368,845
34,669
511,489
640,528
5,571,581
176,233
390,585
279,078
4,658,117
349,758
6,289,972
11,858,812
4,390,982
1,837,508
3,272,999
495 243
1,179,238
291,600
925,263
290,92
305,700
5,733,417
813,800
aqu7,956
1,142,571
954, 322
1,021,72%
82,736

AV

RH PR RIS FR PR FRRARRRRARARF R AR PR RRFRRPAFRAARPRARPRPRAH R

£ Cosl
b/ KHHR

.0267H
.026M6
.07366
.03153
. 02608
.03309
.01978
L0317
.03049
.01488
.03043
.02751
.03063
. 04080
.02715
.02612
. 02552
.02832
.02724
.04o48
.02889
L2465
.02734
07556
.02815
.03098
.0e616
.03325
.02815
.oueee
.07250
02455
.02738
L0esun
L0349
. 05190
02691
.02768
.03110
.03583
Lo7mne
L0289y
07163
05871
. 0288y
0T 3
: 03229



SCHUYLER
SENECA
STEUBEN ,
ST. LAWRENCE
SUFF QLK
SULL VAN
T10GA
TOMPK NS
ULSTER
HARREN -
WASH NG TON
HAYNE
WESTCHESTER
WYOM I NG
YATES
TOTALS/AVERAGE S

49, 9/6
8e8
E9,919
&, 35
2,683 42
197,476
120,826
185,643
=31 ,8E6
1383, 0G4
154 ,8%3
13e.2%2
1,490, 139
126,872
69,750

29,501,153

$

T.

03317
03708
.02930
.03408
.05180
.G4109
.03708
. (3589
.G4690
.(3408
.03u65
.03799
.08209
02877
.03018
$.053

28,573
120,888
486,821
527,524
2.,6b8%,768
200,556
101,039
2257
4oL ,853
295,759
25,660
260,332
1,305,936
129,754
54,480
55,706, 154

FRAFAPFRAFAAPRPRAPAARASR

.02029
.0es84 1
. 02826
.02173
.04570
.03087
.02941
.0e873
.03795
.02400
.0ewue
.03039
.07136
.01826
.01794
$.043

3,809
27.665
47,716

6,663

313,155
31,206
12,304

186,083
17,311

2,56

5,493
37,016

356,747
10,7398
95,435

6,979,525

FHARPRRARARRARER R

2198
L5184
(2971
(6585
(409l
L3195
LL2i8%
L3166
L2y
.Lessa
AT SY K]
K S
.GE380
L2731
L1321 3e
$.049

82,458
g el
789,456
gil,512
5,681,345
432,238
234,169
604, 193
868, 050
136, 369
376,026
429,620
3,752,882
267 424
219,665
91,986,851

PHRARFARRPRARBARRR

.02818

.02991
.02868
.02631
.0u832
.03562
.03350
. 032060
04191
.0273
. 02894
.03325
.07395
.02361
.02766
$.047



*ALLCOUNTIES(GAS) %

COUNTY

ALBANY
ALLEGANY
BRONX
BROOME
CATTARAUGUS
CAYUGA
CHAUTAUQUA
CHEMUNG
CHENANGO
CoLumMBIA
CORTLAND
DELAWARE
DUTCHESS
ERIE
FULTON
GENESEE
GREENE
HERKIMER
JEFFERSON
KIMNGS
LIVINGSTON
MAD[SON
MONROE
MONTGOME RY
NASSAU

NEW YGRK
NIAGARA
ONE DA
ONONDAGA
ONTARIO
ORANGE
ORLEANS
OSWE.GG
OTSEGCO
QUEENS
RENSSELLAER
R 1CHMOND
ROCKI_AND
SARATGGA
SCHENECTADY
SCHUYLER
SENECA
STEUBEN
ST. LAWREMNCE
SUFFOLK
SULL I VAN
T10GA
TOMPKINS

GAS

DEMAND FOR NEW YORK

RES DEM RES COST
$/MFC

MCF

-~ 7,668,539

1,459, 166
9,088,000
7.192,856
3,485,723
2.127,648
8,183,598
Y,614,254
379,897
660,515
1,426,110
378,308
1,706,535
59,634,424
1,484,232
2,781,831
100,129
1,281,398
2,132,801
44,927,376
1,428,638
1,243,871
27,672,724
1,629,922
14,310,373
7.151,000
5,870,059
8,102,743
17,736,724
2,178,210
4,571,366
807, 391
2,917,868
483,233
31,856,930
3,300,064
5.647,846
10,668,647
3.676,678
14,986, 104
297,983
886,926
3,274,086
1,544,188
12,365,625
0

621, 396
1,989,016

$2.
2.
.26000
.22500
21319.

B4
2

52,
2.
52,
$2.
$2.
$2.
2.
$2.
$3.
$2.
$2.
$2.
$3.
$2.
$2.
$3.
.99783
$2.
2.
$2.
$3.
.26000
2.
$2.
2.
$2.
$2.
$2.
$2.
$2.
$3.
2.
$3.
2.
$2.
$2.
$2.
2.
.B0673
$2.
$3.

%1

P4

$1

33670
20813

07900
20800

06426 -

07300
33000
07300
22500
25000
20800

33000 -

18642
25000
33000
33000
72000

31210
44581
33000
36000

17133
32843
31550
11131
60772
10101
33000
07500
85015
33000
72000
39000
31927
33000
22500
07900

81000
36000

XXXXXXXX

2.
2.

14971
07900

C! DEM
MCF

4,615,071
1,282,546
5,928,000
3,679,228
6,923,220
1,432,911
69,486
5,289,278
359, 369
654, 355
1,384,059
309,052
2,124,313
40, 344,439
1,068,421
2,473,256
146, 396
126,449
1,620,987
10,520,457
721,405
1,109,991
15,619,982
1,070,320
8,725,439
12,183,000
10,086,928
6,021,978
15,006,873
1,640,267
2,120,009
462, 301
2,030,503
278,279
10,571,302
1,878, 367
939,938
7,282,014
2,268,788
2,222,605
257, 388
865,484
5,028,408
3,971,183
6,001,971
W,
388,465
2,080,724

STATE 8Y COUNTY

Cl COST
$/MFC

$1.80252
$1.85681
$2.90000
$1.63500
$1.68353
$1.67400
$1.85700
$1.67314
$1.67400

-$1.90000

$1.67400
$1.63500
$2.03000
$1.85700
$1.90000
$1.79276
$c.03000
$1.90000
$1.90000
$3.19000
$1.65310
$1.89642
$1.88922
$1.90000
$2.73000
$2.390000
$1.81511
$1.89782
$1.84936
$1.68301
$1.87653
$1.68207
$1.90000
$1.67400
$3.02272
$1.90000
$3.13000
$1.88000
$1.839572
$1.80000
$1.63500
$1.67400
Bl .44225
$2. 18000
$2.73000
$1.63500
$1.75592
$1.67400

PA DEM
MCF

13,165
0

1,367,000
0

. 0
286,826
0
620,294
33,842

0

370,549
0
294,208
0

0

30,181
39,634

0

0
2,168,892
56,509
183,620
1,670,568
0

0
1,023,000
230,916
295
29,862
372,649
171,759
89,641

0

25, 362
1,627,099
0
272,653
0

7,997

0

0

77,308
229,845
0

0

0

59, 382
1,053,929

PA COST
$/MFC

$1.99000
XXXXXXXX
$2.17000
XXXXXXXX
XXXXXXXX
$1.65300
XXXXXXXX
$1.65139
$1.65300
XXXXXXXX
$1.65300
XXXXXXXX
$1.99000
XXXXXXXX
XXXXXXXX
$1.93000
$1.938000
XXXXXXXX
XXXXXXXX
$2.73000
$1.70864
$1.65300
$1.93000
XXXXXXXX

XXXXXXXX

$2.17000
$1.65300
$1.65300
$1.65300
$1.67198
$1.894953
$1.67293
XXXXXXXX
$1.65300
$2.54208
XXXKXXXX
$2.73000
XXXXXXXX
$1.65300
XXXXXXXX
XXXXXKXX
$1.65300
$1.44700
XXKXXXXX
XXXXXXXX
XXAXXKXK
$1.65300
$1.65300

TOTAL
MCF

12,296,775
2, ™M1,7ie
16,383,000
1,172,084
10,408,943
3,847,385
8,253,084
10,523,826
773,108
1,314,870
3,180,718
687,360
4,125,116
99,978,863
2,552,653
5,285,268
286,159
1,407,847
3,753,788
57,616,725
2,206,552
2,537,482
44,963,274
2,700,242
23,035,812
20,357,000
16,187,903
14,125,016
32,773,459
4,191,126
6.863, 134
1,359,333
4,948,371
786,87

44,055,331

5,178,431
6,860,437
17,950,661
5,953,463
7,208,709
555, 371
1,829,718
8,532,339
5,515, 381
18, 367,596
W, 77
1,069,243
5,123,669

AVE COST
$/MFC

$2.17338
$2.04378
$3.59351
$2.03070
$1.86090
$1.89640
$2.20504
$1.84335
$1.87209
$2.11601
$1.85314
$1.95972
$2.53187
$2.06636
$2. 15002
$2.00075
$2.45135
$2.29138
2. 14431
$3.58536
$1.87772
$2.08257
$2.23329
$2. 15956
$3.12137
$3.34106
$1.94197
$2. 1484
$2.10145
$1.90462
$2.36538
$1.93030
$2. 15355
$1.92204
$3.60330
$2. 17403
$3.60804
$2.18311
$2. 15697
$2. 19742
$1.95156
$1.86943%
$1.58224
$2. 36479
B3, 1541,
$1.63500
$1.97906
$1.8630



ULSTER
WARREN
HASHINGTORN
WAYNE

WESTCHESTER

HYOMING
YATES

TOTALSAVERAGES

DL Ba6
853,833

- B60,5315
2,134,640
15,585,000
1,514,536

354,929 .

339,976,030

$5.
$c.
$ec.
5.

B4
e
e

25000
33000
33000
ee71g
.260690
..ecue
.. 0806

b2 .879

312,685

St L8811
654, 35%
1,333,179
%,233,00C
1,205 ,65¢
283,077
2eE, 153,491 1

£2.03000

$1.380000
$1.90000
$1.72382
$2.90000
$1.77558
$1.664306

b2. 137

325,608
1,480,000
1,091
6,840
14,307,884

$1.99000
XXANZXXX
XXXXIXXX
$1.75065
$2.17000
$1.65300
$1.65300
be.:23

911,731
1,795,694
1,314,870
3,793,447

24,296,000
2,721,339
180,846

597,443,885

$2. 75208
G2, 10447
2. 11601
$2.00937
$3.72781
$1.96857
$1.92233
b2 .584



YALLUTHLET IES(GAS) %
UTILITY

BRCIKLYN UNION
CENTRAL. HUDSON
COLUMBIA

COn ED

CORNING

L11.CO

NATIONAL TFUEL
NI AGARA MOHAKK
NYSI+G

ORANGE +ROCKIL.AND
PAVILL [ON
PENN+SOUTH

RG+c

ST. LAWRINCE
SYFACUSE SUBURIBAN

TOTALS7AVERAGES

SALLUT I TTIES(RLEC)
Uil. iy

CENTRAL HUDSON
CLTY OF JAMESTOHN
CHTY OF PLATTSBURGH
CON ED

LILCO

NTASARA MOIHAKK
NYSZ+G

ORANGE +ROCKL AN
PASNY

RG+E ‘
VILLAGE OF FREEPORI

TOVTALS,AVERAGES

GAS

DLMARD FOR

RES DEM RES COST

MCF

72,969,589
5,626,637
9,589,927

4a,214,000
c,096, 266

27,746,561

BG,887,216

57,166,236

19,422, 190

12,799,219
1,681,860

115,056

28,591,703

b, 54, 198
515,472

G/ C

.70
.2%0
.09
.60
.538
. 360
.208
.33
.09
. 390
.90
.2eh
450
L840
L4978

o w w

_— = yiunu W —

349,975,090 42,479

Cl DEM
MCF

16,320,377
2.8e2,842
10,746,643
30,396,000
3,386,939

15,386,730

4,596,213
38,095,216
18,228,271
9,108,922
1,323,436

102,395
5,754,948
3,971,183
2,919,796

a3, 159,911

NEW YORK STATE BY UTILITY

Cl COST
$/MFC

$3.
$2.
635
$2.
. 304
$2.
.857
.800
674
.880
.603
.991
.890
$2.
.BuS

1
%I

%1
31
$1
Tl
31
51
£y

$1

%2

190
030

900
730

180

137

DEMAND FOR NEW YORK STATE BY

ELEC

RES BEM RES COST
MR S/ KINHR
1,196,677 % 0w
T.919,660 % .088
5,485,545 % 052
7,655,997 § 0 .034
3,848,341 & .037
41,017 6, .068

835,647
1,618,312 & .038
29,301,173 $.053

Cl DEM
MEHR

1,833,904

18,169,949
5,905,594
19,535,996
4,690,255
1,118,581
1,701,546
2,750,329

55,706, 154

€1 COST
L/ KWHR

%.

H RELRAREBR

%.

038

.073%
.0M6
.024
.029
.053

.033

43

Uty

1976

PA DEM
MCF

3,522,644
555,480

8]
4,416,000
234,694

1,307,884

1976

PA DEM
MWHR

4,298,620
576,014
269,247

1,209,973

18.612
133,101
438,603

5,979,545

PA COST
$/MFC

$2.730
$1.990
XXXXXXXX
$2.170
$1.uu7
XXXXXXXX
AXXXXXXX
XXXXKXXXX
$1.653
XXXXXXXX
XXXXXXXX
XAXXXXXXX
$1.930
XXXXXXXX
XXXXXXXX

$2.123

PA COST
b7 KHHR

b. 031

056
.04)
66
.032
.08

BB R

$.0m3

$. 049

1OTAI
MCF

92,812,610
7,014,959
20,336,570
75,026,000
5,717,899
43,133,291
15,483,429
95,261 452

41,370,610

22,908, 141
3,005,296
217,451
46,205,528
5,515, 381
3,435,268

597,443,885

TOTAL
MW IR

3,065,936

30,388,229
11,967,153
27,461,216
9,778,569
1,878,210
2,670,291
4,807,

91,650,720

AVE

G/MFC

$3.
$e.

$1!

$3.

b1

$3.
$2.
B2

I

$e.

1

2.
$2.
2.

$1

$2.

589
659
L9113
586
. 396
135
067
158
.862
187
LTS
115
238
365
.695

S84

AVE

$/KENR

$

$.
3.

$.

b .

.OHB'

O
o8
027
.033%
059

L0355

(VO]



AALLUTILITIES (COALY X
BROOKLYN UNION
urieiTy

CENTRAL
CON L
I.1.CO
NTAGARA MOHAKWK
MYSE+G

ORARGFE +ROCKI. AN
OTHER

RGVE

HUDSON

TOTAL S/7AVERAGLES

FCOAL SUPPLY 2%
REGION
CENTRAL rIDS0N
CON ED -
1. 11.CO
NIAGARA MOHAWK
NYSEL 6
ORANGE +ROCKL AN
OIHER
RGAE

TOTAL

$/MEC

' L C MCF $/MFC MCF MCF
72,969,589 1 =.020 16, 320,277 £3.190 3,522, 644 $2. 730 92,812,610
COAL OEMARMD FOR HEW YORK STATE BY UTILITY 1976
RES DEM RES COS Cl DEM Cl COST PA DEM PA COST TOTAL
%, b/ : %/
189
0
0
1,263
582
1]
0
383
2,413
Caat. SUFREY I 1000 TONS TO NEW YORK STATE 1976
[FRUCK HATER TOTAL
206
9 143
R4
Hihh 340 9,460
1,259 2,168
G
160 189
1, eem
1,793 0 14,01

G/HIFC

$3.589

AVE
kY4



COAL UTILITY.CENTRAL HUDSON) X

COALL 1M 1000 TONS TO REGION CENTRAL HUDSON 1976
COUNTY IMDUSTRIT AL ELEC DEMAND COKING ANTHRACI TE OTHER TOVAL
DUTCHESS 0 1] 0 0 0 0
GREENE 165 0 0 0 0 185
OTHER 0 0 0 0 2l el
PUTNAM 0 0 0 0 0 0
ULSTER . 0 0 0 0 0 0
TGTAL 169 0 0 0 21 . 206
*COAL UTILITY(CON ED)X%
: COAL I 1000 10NS TO REGION CON ED 1976
COUNTY - INDUS TR AL CLEC DEMAND COKING ANTHRAC 1 TE OTHER TOTAL
BRONX 0 0 0 0 2 2
K INGS 0 0 0 0 0 {}
NEW YORK 0 0 0 0 0 0
OTHER 0 0 0 141 c 14!
QUEENS 0 0~ 0 - 0 0 0
RI1CHMOND 0 0 0 0 0 0
WESTCHESTER 0 0 0 0 0 0
TUTAL ' 0 0 0 I P 13
“COAL. Ui ETya oz
COALL IN 1000 TONS TO REGIOM  LILCO 1976
COUNTY . ENDUS TREAL FLEC DEMAND COK ING ANTHRAC ) TE OTHER 1O T AL
- NASSAU 0 0 0 0 0 0
OTHER 0 0 0 15 0 iH
SUFFOILK 0 0 0 It} 0 0
T10TAL i} 0 0 145 0 15



0T-8

*COAL UTILITY (NIAGARA MOHAMK) X

COUNTY
ALBANY
CATTARAUGUS
CHAUTAUGUA
CLINTON '
COLLUMBI A
CORTILAND
ERIE

ESSEX
FRANKL IN
GENESEE
HAMILTOM
HERK 1HER
JEFFERSON
LEWIS
MONTGOMERY
N1AGARA

ONE 1DA
ONONDAGA
ORLEANS
OSWE GO
RENGSEL AER
SARATOGA
SCHENECTADY
SCHOHAR | E

ST. LAWRENCE

WARREN
WASHINGTOM
TOTAL

COAL TN 1000

THDUS "R AL
I

8

0

0

0

6]

9

b

0-

&%
0

0
a1
]

1]
ot
1]
U1y
1)

(

N

(i

1)

V]

1%
G

i)

S, 3

N{AGARA MOHAKK
ANTHRACITE

IONS TO REGION
ELEC DJEMAND

w
[3Y]

q
. o8]
OO OODDDODOOOCO0OODO0DUIODOOUOO
OCoDDODO0O0000D00ONOOOOO0O
OO ODCDOODOODOLO

fat
&,

CCoOoDoD o

ny
(RS

~
Loo

[GTAL

o —
[o4]
v

o

cCoOoOoOD0OCo

a¥]
~
o

[*N
> I
LS—oooCcUD

n
ocoOoLo

<

9,459



II-€

«COAL UTILITY (NYSEYG) %

COUNTY
ALLEGANY
BROOME
CAYUGA
CHEMUNG
CHENANGO
DEL AWARE
LIV INGSTON
MAD | SON
OTHER
OTSEGO
SCHUYLER
SENECA
STEUBEN
SULL IVAN
T10GA
TOMPK INS
HYOM I NG
YATES
TOTAL

#COAL . UTIL I TY CORANGE +ROCKILAND Y X~
: COAr 1N

COUNTY
ORAMGE
OTHER
ROCKI. AND
OTAL -

ACOAL UTILITY (OTHER) %
COUNTY
OTHER

TOTAL

COAL IN 1000 TONS TO REGION

FHDUSTIREAL
0
0
0
0
0

582

INDUSTIRT AL
0
0
0
0

COAL IN 1000 TONS O REGIOH
ELEC

INDUSTRTAL
0
0

1000

ELEC

ELEC

TONS

DEMAND
0

350

0

0

194

je=TN e New i as oo oo N wn]

DEMAND

oo o

BEMAND
0
0

TO REGION

NYSE +G

COKING ANTHRACITE
0 0
0 70
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 70

ORANGE +ROCK1. AND

COK ING ANTHRAGC | 1E
0 0
0 0
0 0
a 0

OTHER

COK ING ANTHRACHTE
0 I
0 189

1976

1976

1976

o
=
I
e
2

ool 00000CO00000oG:

n

n

ONIR
0
0

TOTAL
0

w20

0
194

0

32
520
0
410

0
77
29
306
2,768

TOTAL
U
6
0
6

TOFAL
189
1849



¢1-€

*COAL UTILITYE

COUNTY
MONROE
ONTARIO
WAYNE
TOTAL

RG+E k¥

COAL M 1000 TONS FO REGION

TRDUS TR AL
36G3

0

0

363

2sCOUNTIES IN REGIOMI(GAS L ILCOYS

COUNTY NAME
© NASSAU
4 QUEENS
+ SUFFOLK

SCOUNTIES IN REGIOMIELEC

COUNTY NAME
won %
2 NASSAU
« QUEENS
# SUFFOLK

ey

SCOUMITES IN REGIOR (COAL L TLCTNZ

COUNTY NAME

EEUEE

4 NASSAU

T e SUFFOLK

4+ OTHER

ELEZ DEMAND
780

-0

0
180

RG+E
COK ING

oooo

ANTHRACITE
|

0
0
I

TOTAL

] .n:";‘.'"l



- £1-¢

2COUNTIES W THON

ACOUNMTY UTIL

POHER 1L ANT

£. HAMPION
HOL.BROOK

MONT AUK

MNOR [HPGRT

PORT JEFFERSOM
SHORE HAM
SOUTHND

S HAMPTON

BLE BABYI.ON

1QTAL

ACOUNTY LGAS , SUFFOLK) Z
Uttty

LHLCD

TOIM.S/AVERAGE S

COAL :
COUMTIES WITHOUT CDAL DELIVERY BT RAIL

L2, 365,68%

LDEL IVERY =%

ALLEGAMY
CATTARAUGUS
CORTLAND
DEL AWIARE
FULTON
HAMILTON
PUTNAM
QUEENS
ROCKL AND
SENECA
SULLIVAN

POLL (SUFFOILK)

POLLUTION IN  TONS  FOR
UTIL LT ALDEHYDES
1L H.CO
LILCO B
LILCO
L ILCO 213.8
LILCO DB
LILCO o 0
LILCO .

LILCO
LILCO . 4
3210
GAS  DEMAND FOR COUNITY
RES DCM RES COST Cl DEM
MCF G/ MFC MCF
“5.365.625  $3.36000 6,001,971

$.3.36000 6,001,971

SUFFOLK 1976
CARBON MONO HYDRQ CARBON

NI TROGEN OXIDE

37.5 25.0 1312.0
Bul.5 427:7 220535
283.7 189. | 79929 1
A 0 2.2
3 2 8.8
963 1 6u2. 0 35705 .6
SUFFOLK
Cl COST FA DEM  PA COST [OTA
$/MIC MCF §/1FC MCF
$2.°73000 Cp 16, 367,596
$2.73000 0 165, 567,596

100.0

1710.
756.

U OV

~

2568 .1

AVI
S/MEC

5. 15014

S35 18090 1N

397.

832622 .
44310 .

.

1 [WATU

PARTICULATES SULFUR DIOXIDE

O

S



pi-9

ACOUNTY LELEC, SUFF QLK %

urieiTy

LILCO
PASNY

TOTALS Y AVERAGES

¢

PUTHAN

ELET

[EMAMD FOR COUNTY

RES DFM RS COS1

MR

2,677,839
5,533

2,683,422

*COUNMTY (CODAL. ,SUFFOLK %

UTILITY

1LILCO

COAL

47 KLHHR

$.05191

$.09180

Cl DEM
MWHR

Z.,678,067
6,701

634 ,76€

DEMARD FOR COUNTY

WS EM |S Coul

%/

SELEC UTILITTY INFOCCENTRAL  HUDSOM Z

FUEL

COAL

0151 Ol
HYORO

NAT GAS
NUCL E AR
RESID O

Cl DEN

SUFFOLK

Ccl CcosT
$/KWHR

$.04581

$.04570

SUFFOLK

Cct CosT
$/

UTiILITY CENTRAL  HUDSON
RES COsT $. 04749
Cl COsT $ . 03805
PA COST $.8313-
Qry CAP 1IN MKW
0 1000 TONS 0
13 1000 BARRELS h3
o "6
33 MMCF 0
o 1£9 BTU . 0
5,224 1000 BARRELS £9¢

- GEN IN GHiHR
t

3

157

2

0

A -]

PA DEM
MWHR

312,420
735

313,155

PA DEM

PA COST
B/ KIHHE

$.041GI1

$.040%1

PA COST
b/

TOTAL
MNHR

5,668,326
13,019

. 5,681,345

TOTAL

AVE.
%/ KWHR

$. 04843

$.0uB32

AVE .
%/



c1-9

SELEC UTHLITY INEQECYEY OF JAMESTOWNI %

UTILITY
RES COuST
Cl CoOsl
PA COSI

FUEL . ary

CITy OF JAMESTOWN 1976

CAP IN MW - GEN IN GHHR

SELEC UTTLITY INFO(CITY OF PLATTSBURGH) 2

UTILIETY
RES COS
Cl CosT
PA COSI
FUEL. aiy
AELEC UTHLATY TNFOCCON £E00 %
. Ut ry

RLS COSI $.08780
Cl CoSt $.07292

PA COST $.05583
FUEL Qiy
COAL . 0 1000 TONS
DIST OIL 3,481 1000 BARRELS
HYDRO 0
NAT GAS 2,095 MMCF
NUCLEAR 25,948 1E9 BTU

RESID OIL 52,692 1000 BARRELS

CITy OF PLATISBURGH 1976

CAP IN MW GEN IN GHWHR

CON ED 1976

CAP IN MKW GEN IN CWHR

0 0
2,121 . 1,250
0 0

84 150
864 2,853
7,001 2,112



9T-€

STLEC UTILITY 1NFO.LILCO) %

FUEL
COAL .
CIST GiL
YR
MAT GAS
NUCLE AR

FESID OBl

CELEC UTILTY

FUEL

- COAL

HYDIRD
RUCE ZAR

RES €OST
Cl Cosl
PA COSI

any
0
915

L I R
_D

16,375

$.05191
. 04581
$.04101

1000 TONS
1000 BARRELS

MMCF
1E9 B1U
1000 BARRELS

IMFOINEAGARA MOHAWK ) X

RS, €057
Cl1GOST
PACOST .

Gy

0

gz
10,117
2840
0]

"L Tea

urielity

$.03408
$.02400
E. 06545 -

1000 TONS

1£9 BIU

UTiLITY

LiLco

CAP IN MW
0

1,204

0

0
0

NIAGARA MOHAKK -

CARP IN MW
0

270
2,109
1,470
249

10

1976

GEMN [N SWHR
0

363

0

111

O.

11,976

1976

GEN IN GHER
0

30

6,068

T,e67

3,591

i, 121



LT-€

*ELEC UTILITY INFO(NYSE+G)Z
. UTILITY NYSE+G 1976

RES COST $.03708

Cl CGST $.02941

PA COSI $.03184

FUEL ary CAP IN MW~ GEN IN GWHR

COAL 3,354 1000 TONS 1,375 7,239
DIST OIL 200 1000 BARRELS 13 0
HYDRO 0 40 250
NAT GAS 0 MMCF 0 0
RESID OfL. 0 0 0

AELEC UTILTTY ITMEOTORARGE + ROCKL AND) %
UTILITY CRANMNGE +ROCKL AND 1976
REY COSH $.06760 .
Cl CoSt $.05340

PA COSI $%.04789
FUEL o1y CAP IN MW GEN N GHHR
COAL 0 1000 TOMNS 0 0
DIST OIL g 1000 BARRELS ™ 1
HYDRO 0 Y4 223
NAT GAS 1,904 HMMCF . 0 182
NUCLE AR : 0 1E9 BTU 0 0

RESID GIL Y4,979 1000 BARRELS 902 2,973



8T1-9

sELEZ UTILITY

FUEL

COAL

DIST OIL
HYDFED

NAT 5AS
MNUCLE AR
RESID OiL

CSELEC UTILLTY

TUEL.
ZOAL
DIST Ol
HYDIRO
NAT GAS
NUCLF AR
RESID 01

AE1LZC Uy

1My OURASHN) £
T EY
RES Z0SH
ct CISI
Pa CISI

T aly
G 1000 TONS
0 1000 BARRELS
0
Q MMCEF
1gLao006. 0 1EE BTU
0 1000 BARRELS

THFORGHE ) X
UTILITY
RES COST $.03800
CI COST $.03279
PA COST 1.0M316

78i) 1000 TONS
2. 1000 BARRELS

2t MMCF
23,00 1EQ BTU
250 1000 BARRELS

PASKY 1976

CAP TN MKW GCHN N GWHR ~
0

0 -
0 0
3,200 24,529
0 0
1,643 +,5cH
0 0
RG+E 1976

CAP IN MW GEN IN GWHR

IMEDIVILLAGE OF FREEPORT)Z

UTILITY
RS COST .
Cl oSl
PA COSI

S0y

30 1,800

14 |

w7 260

15 |

470 2,000

112 . 110
VILLAGE OF FREEPORT 1976

CAP IN MW GEN IN GHHR



6T-8

*GAS MUNICIPALS®X

MUNICIPAL

BATH E+G
F1LMORE GAS
GRANYBY+HEMENWAY GAS
RESERVE GAS

VALLEY GAS

WOODHULL

TOTALS

1GAS RESALE (BROOKILYM

" 1GAS RESALE (CENTRAL |

HLNSON) £

MUMIC I PAL GAS UTILITIES 1976

COUNTY ' TOTAL SALES

: MCF

STEUBEN 174,000
ALLEGANY - . 185,000
ONTARIO : 10,000
220,000

L1VINGSTON 32,000
STEUBEN . 46,000
1,267,000

UNION)Y %
OGAS | RESALE FROM UTILITY BROOKILYN UNION

UL TY DOES NOT RESELL GAS

GAS RESALE FROM UTHLITY CLNTRAL HUDSON

ULILATY DOES NOT RESELL. GAS

2GAS RESALE (COLUMBIAIE

GAS RESALE FROM UTILITY COLUMES| A

DI TTY DOES NOT RESELL. GAS



0c-g

“GAS RESALE(CON EDI %
GAS RESALE FROM UTIHLITY

UTILITY DOES MOT RESELL GAS

#GAS RESALE (CORNING) ¥
GAS RESALE FROM UTILITY

MAME : QUAMTITY
MCF
NYSE-G - 9,975,675

TOTAL . 9,975,675

+*GAS RESALE(LILCO)¥
GAS RESALE FROM UTILITY

UL 1Ty DOES NOT RESELL GAS

“GAS RESALE (NATIONAL FUEL)Z
GAS  RESALE FROM UTILITY

MAME QUANTITY

MCF
OTHER 4,775,301

TOTAL 4,775,301

CON ED

CORNING

LILCO

NATIONAL FUEL



- Tz-8

4GAS RESA_E (NTAGARA MOHAWK) %

GAS
NAME QUANT I TY
MCF
NYSE+G 214 614
SYRACUSE 3,496,920
TOTAL 3,711,534
*GAS RESALE (NYSE+G) %
GAS
NAME GUANT I TY
MCF
OTHER 1,925
TOTAL 1,925

1GAS RESALE (ORANGE +ROCKLAND) %

GAS
NAME - QUANTITY
, MCF
" NYSE+G 368, 124
OTHER 628,216

TOTAL 996, 340

RESALE FROM UTILITY

RESALE FROM UTILITY

RESALE FROM UTILITY

NIAGARA MOHAWK

NYSE +G

ORANGE +ROCKL AND



Ze-g

1G4S RESALE (PAVILLIONIX
GAS RESALE FROM UTILITY

NAME GOUANT | TY
- MCF
OTHER 25,270

TOTAL 25,270,

“0AS RESALE (PENN+SOUTH) X :
- GAS RESALE FROM UTHLITY

UTILITY DOES NOT RESELL GAS

“OAS FESALE(RGAED
GAS RESALE FROM UTILITY

UTILETY DOES NOT RESELL GAS

*GAS RESALE (ST, ILANRENCE) %
’ GAS RESALE FROM UTILITY

UTILITY DOES NOT RESELL GAS

PEVILLION

PENN+SOUTH

RSHE

S5T. LAWRENCE



£€C-a

*GAS RESALE (PAVILL IOM) X
GAS  RESALE FROM UTILITY

NAME QUANTITY
MCF

OTHER 25.270
TOTAL 25,270

*GAS RESALE (PENN+SOUTH) Z
GAS RESALE FROM UTILITY

UTILITY DOES NOT RESELL GAS

2GAS RESALE(RGrE) X
GAS RESALE FROM UTILITY

UTILITY DOES NOT RESELL GAS

2GAS RESALE (51 . LAWRENCE) %
) GAS RESALE FROM UTILITY

UTILITY DOES NOT RESELL GAS

PAVILL ION

PENN+SOUTH

RG+E

ST. LAWRENCE



vz-8g

TEXAS-EASTERN

*5AS RESALE (SYRALUSE SUBUP3AM: X
A

GAS
MNAME CUANTITY
- MCF
HTHER © 10,925

TOTAL 10,925

*GAS SUPPLY IBRODKL Y UNIGH) X

GAS
HIAME FYPE
DTHER
‘ PRUDUCT | ON
DISTRI GAS PIPEL INE
TENNESSEE PIPEL INE
FEXAS-EASTERN PIPEL INE
TRANSCOMT INENT AL P12EL INE
TOTALS

2GAS SUPPL Y (CENTRAL HUDSGN) ¥
) B GAS

NAME IYPE .

FHODUCT 1 ON
PIPELINE
PIPEL INE
PIPEL INE

COLUMBIA NAT
TENNESSEE

roraLs

RESALE FRCHM UTILITY

SUPPLY TO UTILITTY

QUANT I TY
MCF

14,842
5,906,993
4,183,211
7,387,172
15,049,810
67,665,547

= 217,276

SYRACUSE SUBURBAN

BROOKL YN UNION

COST

%/MCF

b2
be
$i
$1

$1.

b1

SUPPLY TO UTILITY CENTRAL. HUDSON

QUANTITY
- MZF
1,662
2,189,248
4.,069,697
i,160,995

8,421,602

470

.67
.0u9
432

123

L]

COst
(Jl) / MC I:

iy
1
)

1

.200
. 130
170

.1e2

1976

1976



sz-g

AGAS SUPPLY (COLUMSI A X

NAME

COLUMBIA NAT

TOTALS

*GAS SUPPLY(CON LD) %

NAME

ALGONQUIN NAT
TENNESSEE
TEXAS-EASTERN
TRANSCONT ENENTAL.

TOTALS

A0AS SUPPL Y ICURMING ) %

NAME

COLUMBIA NAT
CONSOL. IDATED
NORTH PENN

1OTALS

GAS
TYPE
PRGDUCT 0N

OTHER
PIPEL INE

GAS
e
PIPEL INE
PIPEL INE

PIPEL INE
PIPEL INE

GAS

IYPE

PEPEL ITNE
PIPEL INE
OTHER

1o UTILLry COLUMBIA

QUANT LY
MCF

713

169,037

19,481,415

19,661,165

UTILITY CON ED

QUANTITY
MCF

701,371
11,028,473
17,492,004
60,998,698

90,220,552

SUPPLY TO UTILIETY CORNING

QUANTITY
MCF

431,375
1,174,553
14,136,661

15,742,589

CosT
b/ MCF

$2.570
$1.198

$1.210

COSt
$/MCE
b . 169
$1.095
$1.265
$1.024

$1.088

\

COST
b/ MCr

$1.270
1. 1m0
41,110

G
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*GAS SIPPLY(LILC X
0AS

NAMZ TrPE

: PRCOUCTION
TERNESSEE PIFELTNE

TEXAS-EASTERN PIFEL THE
TRANSCONT [HENT AL PIFEL INE
TOTALS

1GAS HUPPLY (MATTONAL CULCL o2

GAS
NAFIE e
ASHILAND SYN PIPEL INE
CGLuUMBIA SYN PIPEL INE
NAT 1 ONAL PIPEL INE
TOTALS
aGAS SURPLY (N]AGARA MOHAWK) ¥
GAS
NAME TYPE
BORDFRL | NE PIPEL INE
CONSOL IDATED P ILPEL INE
TOTALS

SUPPLY TO UTILITY LILCO

QUANT I TY
MCF

2,500
1,403,781
5,096.428

37,957,637

Y, w60, 346

SUPRLY 10 UTILITY NAT ONAL

GQUANT 1TY
MCF
11,600,000
180,000
2,639,000

a4 419,000

QUANTITY
MCF

10,878
23,612,276

*3.623, 154

cost
$/MCF

$r.210
$1.360
$1.120

$1.150

Fukl

cOstT
$/MCF
$3.261
$% . 406
$1.204

$1.362

SUPPLY TO UTILITY NIAGARA HOHAKK

cosT
B/MCF

¢1.440
%1.200

§1.200

1976

GG

1976
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*GAS SUPPL Y (NYSE+G) %

NAME.

COLUMBIA NAT
COLUMBIA SYN
CONSOL [DATED"
CORNI NG

NI AGARA MOHAWK
ORANGE +ROCKILAND
TENNESSEE

TOTALS

GAS

TYPE

OTHER
PRODUCT ION
PIPEL INE
PIPEL INE
PIPEL INE
UTILITY
UTILLTY
utieiry
PIPEL INE

*GAS SUPPLY (ORANCE +ROCKILLAND) %

NAME.

AL.GONQUIN NAT
ALGONGQUIN SYN
COLUMBIA NAT
COLUMBIA SYN
TENNESSEE
TEXAS-EASTERN

TOTALS

2 3AS SUPPLY (PAVILLION}YZ

NAME

CIONSOL. IDATED

TOTALS

GAS

TYPE

PRODUCT 1ON
PIPEL INE
PIPEL INE
PIPEL INE
PIPEL INE
PIPEL INE
PIPEL INE .

TYPE

PIPEL INE

SUPPLY TO UTILITY

QUANT I TY
MCF

10,000
30,698
644,093
39.212
25,365,919
9,976,€75
24,64
368, 1a4
5.598,660

b2, 24/, 955

SUPPLY TO UTHLITY

QUANT ITY
MCF
102,614
1,215,761
463,557
8,493,559
467,876

14,499,766
1,032,913

26.,276,04b

SUPPLY TO UTILITY

QUANTITY
MCF

3,120,706

3,120,706

NYSE+G

COSsT”

$/MCF -
$1.870

$1.290
. 350
$1.140
$1.190
$1.730
$1 .40
$1.020

$1. 146

ORANGE +ROCKL AN
' CoST
$/MCF

$1.700
$5.250
$1.210
$ . 300
$1.060
$1.170

$1.270

PAVILLION

cosTt
L/MCF

$1.137

$1.137

1976

1976

1976
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1GAS SUPELY (SYRACUSE SUBURBAN

NAME : TYPE

NIAGARA MOMAWK s uUrar
. TOTALS.

625 SUPELY TO UTILITY S%RACUSE SUBURBAM 1976
QUANT | TY ' cosl
MCF $/MCF
it 3.H96.920 . $1.369
'3.H95,920 | $1.369

¢GAS LTILITY $NFGUBROOKL YN UMIGNIZ

UTITLITY NAME
INTERNAL USE
QUANT | TY STORED
QUNATITY 1051

Cl FIRM

Cl INTERRUPTAELL
RES £0OST

Ccl COST

PA COST

2GAS UT1.ITY INFG(CENTRAL HUD

UTILITY NAME
INTERNAL USE
QUANT I TY STORED
QUNATITY 1LOST

Cl FIRM

Cl INTERRUPTABLE
RES COST

Cl-COsT

PA COSIT

GAS . UTILITY INFORMATION FOR UTILITY BROGKLYN UNION

 BROCKLYN UNION

696,672 MCF
c,716,5955 MCF
£.538, 145 MCF
14,001,255 MCF .
€.317,1c1 MCF
$3.7c0/MCF
$3.190/MMCF
$2.7Z0/MCF

SOMY %
GnsS UTHLITY INFORMATION FOR UTILITY CENTRAL. HUDSON

CEMTRAL. HUDSON
88,723 MCF

: ) 0 MCF
317,22 MCF
2,139,438 MCF
., EB3,374 MCF
$3.250/MCF
$2.030/MCF
$1.990/MCF

1576

19776
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eGAS UTILITY INFU(COLUMBIA) Y

UTILETY NAME
INTERNAL USE
QUANT I TY STORED
QUNATITY LOST

Cl FiRM

Cl INTERRUPTABLZ
RES COST i
Cl CosT

1GAS UTILITY INFO(CON ELDX

UTILITY NAME
INTERNAL USE
QUANT I TY STOREL
QUNATITY LOST

Cl FIRM o

Ci INTERRUPTABLE
RES COST

Cl COoST

PA COSI

AGAS UTELLITY INFO(CORNING) X

UTILITY NAME
INTERNAL. USE
QUANTITY STORED
QUNATITY LOST

Cl FiRM

Cl INTERRUPTABLE
RES COST

Cl cosT

PA COST

GAS UTILITY INFORMATION FOR UTILITY COLUMBIA

COLUME3TA
14,527 MCE
0 MCF
270,521 1MCF
6,198,524 HMCF
4,583,099 MCF
Y. 225/ MCE
b1 . 6535/MCF

GAS URILTTY INFORMATION FOR UTELITY CON ED

COM ED .
3,406,666 MCF
5,067,271 MCF
&, 366,757 MCF

21,069,824 MCF
9,326,170 MCH
$4 . 260/MCF
$2.900/MCF
42 170/MCF

GAS UTILITY INFORMATION FOR UTILITY CORNING

CORMING
3,506 MCF
0 MCF
Wy, 705 MCF
3,386,938 MCF
0 MCF
$1.538/MCF
$1.304/MCF
$1.447/MCF

1976

1976

1976
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YGAS UTILETY INFutLIECor s
’ GAS

UTTLITY NAME LILCO

INTERNAL USE 2
QUARTITY STORED g
QUNATITY LOST 2
Cl FIRM 13
Cl INTERRUPEAELF c
RES €OST

Cl COSY

AGAS UTILITY IMEOINATTOHMAL FUEL ) %
GAS

UTTETTY NAME
INTERNAL USE
QUARTETY STORED

QUNATELY 10T é.7
Cl FIRM Bl 4
Cl INTERRUPTAELE

RES COST

Cl ¢OSs™

AGAS UTITL ITY INFO(MIAGARA MOHAWK) %

GAE

UTILITY NAME NI1AGA
INTERNAL USE I
QUARTITY STORED
QUNATITY LOST - 3,7
Cl FIRM 23,5
Cl INTERRUPTABLE 15.6
RES COST

Cl COST.

UTILITY INFORMATION FGR UTILETY

$%.360/MCF
$e . T36/MCK

UTILETY ITNFORMATION FOR UTIHLETY

NATIONAL FUEL
23,894 MCF

-G MCF-
bl 4% MCF
75,160 MCF

0 MCF
$e . 208/MCF
$1.857/MCF

UTILITY {NFORMATION FOGR UTILITY

R MOHAKWK
3%.628 MCF
0 MCF
1C,826. MCF
65,076 MCF
TZ, 141 MCF
$Z . 33G/MCF
$1.90G/MCF

LILCO

NATIONAL FUEL

NIAGARA MOMAKWK

1976

1976

1976
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SGAS UTHLLTY INFDINYSE1G)%

GAS

UT.LITY NAME
INTERNALL USE
QUANT L TY STORED
CTQUNATIETY LOST

Cl FIRM

Cl INTERRUPTABLE
RES COST

Cl COST

PA COST

2GAS UTILITY INFOCORANGL +ROZTKLAND) %

UTILITY NAME
INTERNAL USE
QUANT I TY STORED
QUNATITY LOST

Cl FIRM

Cl INTERRUPTAULLE
RES COST

Cl COST

TGAS UTTLITY INFOWPAVILIIONIZ

UTILITY NAME
INTERNAL USE
QUANTITY STORED
QUNATITY LOST

Cl FiRm

Cl INTERRUPTABI.E
RES COS1

Cl COST

17,

GAS

UTLLETY IMFORMATION FOR UTILITY

CMYSE 6

93,078 MCF
0 MCF
875,425 MCF
365,661 MCF
861,218 MCF
be. 079/MCF
S1.674/MCF
$1.653/MCF

CUHILTITY INFORMATION FOR UTHLITY

ORANGE +ROCKLAND

Ly .
I,' .

495 556 MCF
0 MCF
56,700 MCF
751,294 MCF
357.628 MCF
$2.390/MCF
$1.880/MCF

GAS UTHILITY INFORMATION FOR UTILITY
PAVILLION
7,000 MCF
0 MCF

100,000 MCF
132,436 MCF

0 MCF
$1.910/MCF
$1.603/MCF

NYS

™
<

ORANGE + ROCKI. AND

PAVILLION

1976

18976

1976
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SGAS UTIL Y M TOUPENN e SOUTH)Y 2
' GAS

UTHELLTY NAFE PETM
INTERMAL USE

GUANTITY STOREL

QUNATITY LGST

cl FIRM - i
Cl INTERRUFTAG_E

RES COST L

CI LOST

" aGAS UTILITY INFOUIRGIC)E

5AS

UT LITY NAFE RG+E
INTERMAL USE - i,
QUANTITY STORED

c
QURAT I TY LasST 1, 8%:
e

Ct FIRM 15,
Cl INTERRUP I ABLE

RES COST

Ci COST

PA COSI

AGAS UTILITY INFO(ST . LAWRENCEYX
GAS

UTILITY NARE ST, L.
INTERNAL LSE

QUANTLTY STORED

QUHATITY LOST

Cl-FIRM 3,1
Cl INTERRUPTABLE - 8
RES COST

Ci cosT

U LT THEORMATION FOR UTILITY

SOU H
Hge MCF
G MCF
MCF
0,081 MCF
3 4 MCF
2. 220/MCE
$1.991/7MCF

UYILITY [NFORMATION FOR UIILLTEY

2], 025 MCF

0 MCF
3,027 MCF
9,239 MCF
0 MCF
&2 . 450/MCF
$1.890/MCF
$1.930/MCF

UTILETY INFORMATION FOR Uty

AWRERNCE
5,881 MCF
- 0 MCF
15.-38 MCF
57140 MCF
1, (43 MCF
£2 840/MCF
2 i80/MCF

PENN-+SOUTH

RGIE

ST, LAHRENCE

1976

1976

1976
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SGAS UTILITY INFOISYRACUSE

UTILITY NAME
INTERNAL USE
QUANTITY STORLD
QUNATITY 1LOST

Cl FIRM

Cl INTERRUPTABLE
RES COsT

ClI COST

SUBURIBAN ) %
GAS  UTILLTY INFORMATION FOR. UTILITY — SYRACUSE

SYRACUSE  SUBURBAN
1,195 MCF
0 MCF
44,533 MCF
2,919,796 MCF
0 MCF
b1.978/MCF
L1 .S /MCE

SUBDRIBAN

1976
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CUNYPP(CENTRAL FIUDSOM) X .

FUEL - 1976 )
————————————————————————————————————————————————————— UNIT AVERAGE.
ME THDID  MAX STOR TIME METHOD HMAX STOR IYPE OF AVAILABLE HEAT RATE
OF CAPACHTY LIMIT OF CAPACITY CAPABILITY--MW COOLING HOURS FOR FOR . 1976
COMPANY STATION UNET LOCATICN |YPE PRI HANDLING (X1000) A_T ON USE HANDLING (X1008) SUMMER AINTER SYSTEM+ 1976 (BTU/KWH)
CENTRAL 1% DANMSKAMMER | NEWBJURGH ST 5 #3 485 BBL - #3 .- 3¢ 38 A 7,592 11,728
CENTRAL H* DANSKAMMER 2 MNEWBJURCH ST S #3 - %3 - bE 66 A 5,789 10,640
CENTRAL H* DANSKAMMER 3 MNEWBJRCH ST 5 »#3 - #3 - & g A 5,000 10,247
CENTRAL. H®* DANSKAMMER % NEWBJRCH ST S =3 - ®3 - 229 229 A 8,442 = 9,692
CENTRAL #* ROSETON 1 NEWBJRCH ST S W 213 BBLS - W - et 120#t A 5,683 9,798
CENTRAL H* ROSE OM 2  NEWBURGCH ST S W ue - W - 120 1201 A 6,890 9,798
CEMTRAL H* DANSKAMMER 5 NEWBURGH :C K T S BBLS - T - 2.5 2.5 C 8,764 15,466
CENTRAL H= DANSKAMMER 6  NEKIBUIRGH KO0 - ] - 2.5 2.5 C - 8,767 15,466
CENTRAL H#* DASHVILLE 1 RIFTON HY Q - - - - - 1.5 1.9 - - -
CENTRAL H* DASHVIILLE 2 RIFTON HY Q@ - - - - - - 1.5 1.9 - - -
CENTRAL +1* NEVERSINK W Q- - - - - 27 27 - - -
CENTRAL H* STURGEON I RIFTON HY Q - ’ - - - - .9 5.0 - - -
CENIRAL H* STURGEOM 2 RHTON HY @ - - - - - 4.9 5.0 - - -
CEMTRAL H* STURGEON 3 RIFTON HY Q - - - - : - .9 5.0 - - -
CENTRAL H* COXSACK I COXEACKIE £F K F 1.2 3BLS - F NONE 19 2 C 8,7 I, 162
CENTRAL H* S0. CAIRO CAlIO KT 10.5 BBL - - : - 19 e C 8,033 13,770
CENTRAL H*
, ' TOTAL CENTRAL HUDSON
CT - COMBUSTION TURBINE 34 "g
HY - CONVENTI10AL HYDRO : "t 46
1C - INTERNAL COMBUST ION 5 5
ST ~ STEAM TURBINE (Ol 692 H4ye
T80 131
NOTE #1 = ROSETON ACTJUAL CARPAZITY IS 1200 MW, CERTRAL HUDSONTS SHARE S 240 MK
NOIE #2 . - ROSETON RESIDUAL STORAGE CAPACITY - 1079 MMBLS #2 OIL-33.4 MMBLS.

CENTRAL HJDSON'S SHARE OF EACH IS 20 PER CENT.
NOTE #3 = DIl DELIVERED 10 THE PLANT VIA PIPEL INE FROM SUPPLITERS TERMINAL .
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PNYPPR(COM ED) X

COMPANY

CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON

- CON

CON
CON
CON
COM
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON

CON

EN
E£D
ED
ED
ED
ED
ED
ED
ED
ED
ED
E£D
ED
ED
ED
ED
ED
ED
£D
D
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
ED
£ED
ED
ED
ED
£D
ED
ED
ED
ED
ED
£D
ED
£ED
£D
ED
ED

ARTHUR Ki*
ARTHUR K|+
ASTORIA
ASTORIA
ASTORIA
ASTORI'A
ASTORIA
BOWL. | NE
BOWIL I NE :
EAST RIVER
EAST RIVER
EAST RIVER
HUDSON Ay
RAVENSHOOD
RAVENSIHO0OD
RAVENSHOOND
ROSETON
ROSE TON
WATERS | DE
WATERSIDE
WATERS IDE
59 ST

™ ST
INDIAN PO*
INDIAN PO*
ARTHUR KI{*
ASTORIA
ASTORI A
ASTORIA
ASIORIA
ASTORIA
ASTORIA
ASTORIA
ASTORIA
ASTORIA
ASTORIA
GOHANLIS
HUDSON
HUDSON
HUDSON
HUDSON
HUDSON
IND AR
IND AN PO
INDITAN PO®
KENT AVE
NARROWS B2

AV
AV?
AV?
AV*#
AV
PO

N == UL —G S W — WL

#3
#C
#0

I
01

06
07
08
09
10

e

#F
#G

T VWU —0 S WV —

H

STATEN 1S
STATEN 1S
QUEENS
QUEENS
QUEENS
QUEENS
QUEENS
HAVERSTRAWK
HAVERSTRAW
MANHAT TAN
MANHATTAN
MANHAT TAN

QUEENS
QUEENS

"QUEENS

ROSE TON
ROSE TOM
MANIHAT T AN
MANHATTAN
MANHATTAN
MANFIATTAN
MARHA T TAN
BUCHANAN
BUCHAMANM
STATEN IS
QUEENS
QUEENS

QULENS

BROOKI.YN
BROOKL.YN
BROOKL YN
BROOKI. YN
BROOKI. YN
BROOKI.YN
BUCHANAN
BUCHANAN
BUCHANAN
BROOKILL YN
BROOKI. VN

Sl
St
ST
ST
ST
ST
ST
ST
Sl
ST
ST
S
S
Sl
ST
Si
SP
sP

C1

cr
cT
cr
Cl

~

UZ=NNUNonnnNLOOUALVNVLVUVODOnV

U

{25 o]

ARARARARRRXURX

ME THOD
oF

MAX
CAPA

STOR
Clvty

~JANDL MG (X1000)

L A )

Thoa 2 2

oy

ETTMsTmTmzE

I

i

o

g

=

63 B
#

w2
24
2=
“e
w17
17
#3
“3
“3
“3
“e
L=
we
#15
“l5
“3
“3
#3
35

108
¢ B

48 B

e
243

BLS

8BLS
BBLLS
BLS
BLS

BBL.S
BBLS
BBL S

BBL.S

BBILLS

BBELS

BBLLS

FUEL - 1976
TIME METHOD  MAN STOR
LIMIT OF CAFACITY CAPABILTIY-MW
ALT  ON USE HAMDLING (X1000)  SUFIMER WINTER
NONE N 207 TONS 335 350
C NONE N ug) 501
NONE FL.KW aly 161 | 64
G,C NONE FL.W ' 161 - 164
G,C NONE F.N Al 370 3686
C NONE F W uy 379 3137
C NONE F.W ahy 559 367
- - W &7 - #1b Hot 40l
- - W “15 V] 400
NONE F.W NONE 130 134
G NONE F W NOME. 130 134
G NONE F.W NOME 166 170
NONE - o] - Y93 515
G NONE F NONE waon wlo
G NONE F NONE yul ENY]3)
C NONE F MUNE 972 972
NONE - W wlh 2u0 . 240
NONE - W = ih 2l a0
NONE - -
NONE - F -
G F
NONE - 7] 23 126
- - F 17 17
NONE - W 0 #1353 0 #]13
NONE - T B4 364
NONE - - 15 183
NONE - F 1 18
MOME. - W 16 20
16 20
15 20
BN 15
16 20
19 25
17 23
0 26
G NONE. W L 552
NONE. - W 1336 28
NONE - T - 17 20
I 17 20
NONE - T 13 16
- ) - 1 17
- 1 11 ]
NONE - W 19 25
2l &7
15 20
MNOME - ] : 4 te
G NONE W 107 B3NS 315 Wil

VPt UF

COOLING HOURS FOR FOR

SYSTER+

OCOPPP>rP>22>>>2>>22>2>2>>2>P>>>>D>>

OoOOocoOH O

UNI T
AVAITL ABLL

#0

976

6,127
8,139
7,263
7,475
6,900
3,439
4,953
6,474
3,772
4,058
7,196

6,389
5,451
7,266

3,096
148
18
129
165
27e
184
236
57
391
233

61
15
118
103

Wl

™
195
144

88

AVERAGE

HEAT RAIE
1976
(BTU/KKWED

S709 0 10,177

9,809

11,607
H1, 196
10,256
10,53%
11,379
9,730
9,654

w2
10,039
10,165
G,850
9,639 #1|
9,639
16,745
16, M5
16,745

13,734

Il uhe
17,055
4,732
1w, 732
1,732
14,732
14,732
1,732
4,732
14,732
W, 732
I, 732
17,0990
20, 300
20,308
20,308
20,308
20,308
20,91y
23,120
23,120
17,120
16,463



9t -t

CON
CON
CON
CON
CON
CON
COM
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON

ED-
ED
ED
ED
ED
ED
ED
ED
ED
ED
()]
tD
ED
ED
ED
ED
ED

NGTE
NOTE
NOTE
NOIE
NOTE
NOTE
NOTE
HOTE,

RAVEN=HOOL

-RAVENSIHGOLD

A
#13

#(C

#D
s
ufF
0
a1

RAVENSWOGD
RAVENSHOOD
RAVENSKHOOL)
RAVENSWOOI
RAVEMSKOON
RAVEMEWOOD
RAVE NEHOOD
RAVENSWOOD
RAVE NSHDON
WA TERSTDE
59 -5

99 Si

Tu Sl

™SI

- UNLTS
- UNLIS
- UNDFS
= UNLIS
- UNILIS
- UNIIS
STUNILTS
- UNHIES

11

e
03
Y
0%
16
07
ng
09
10
11

t

1
o
1

>

~

%]
't
7
3
Fad

MANHA L T AN

.
t ===

MAMHAT T AN

o T LR of R P
GUICTNGE cr kK F
QUE NG Gr -
QUEE NG Cl K F
QUE NS cr - -
QUEENS Crl -
QUEENS Ccr ~
QUEENS Ct K F
QUEENS Cl
"QUEENS CT -
QUEENS, Ci
MAMHATTAN CT

Cl

CT

o

C1

- 10

AN 9

VOE T TS 1y AaND 15
8 OAND 13-

AND 911

.ll

.AI|

e

- - - F -
- 48 BBLS G NONE W NONE
2 BBLS © I NCNE
08 BBLS G NONE. W MONE

I BBL - NONE - T -

3 BBL NONE. - T R -

2 BBL NOMNE - T -

107TAL CON LI

CT - COMBUSTION TURBINE
SP - STEAM (PWR NUCLEAR)
ST -~ STEAM TURBINE (DI

21|
8t
6895

9uE0

18
159
161

18

19

c0
20
23
23
23

I
20
20
20
20

2691
86'
7009

e X

394
198
306

18
149

127 .

ay
135
10%

15,857
15,857
15,857
15,857
15,857
15,857
15,857
15,857
15,857
15,857
15,857
16,777
15,455
15,455
15,583
15,583
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CNYPRPOLTILCOY X

UNIT PERFORMAMCE BUT RATHLR EXTREMELY LIMIIED HOURS
OF OPERATION BIASED BY AJXILIARY POMER REQUIREMENTS. : B

FUEL - 1976
~~~~~ B el el it UM AVE RAGE
METHOD MAX STOR TIME  METHOD MAX STOR INPE OF AVAILABLL 1ICAT RAIL
CAPACITY LIMIT OF  CAPACITY CAPABILITY-M{ COOL ING HOURS FOR | UR 1476
COMPANY — STATION 1INET LOCATION 1¥PL PRI HANDLING (X1000) ALT ON USE HANDLING (Xi1000) SUMMER WINTER SYSTEH+ 1976 (BIU/KWH)
L1.CO BARRETT 1 ISLAND Pa* SIS F 480 BBLS G NONE W - 189 189 A 7.333 10,33
LILCO BARRETT 2 ISLAND FA* SIS F G NONE W 191 191 A 8.227 10,214
L11.CO FAR ROCKA® % FAR ROCK SIS F 49.6BBLS G NONE W Iy 15 A 5.833 10,972
LILCO CLENWOOD 2 GLENHOOD SIS F IM7.1BBL G NONE W - 77 77 A 8,781 “l
L 1LCO GLENWOOD 3 GLEMWOOD ST S F G NONE MW - 7777 A 8,784 “l
LILCO CLENWOOD 4 OGLEMMOOD ST S F G NONE W - Ity I A 8,439 11,193
LILCO CLENHOOD 5 GLENWOOD ST S F G NONE W - 13 113 A 7,785 10,826
LI1LCO NORTHPORT 1 MORTHPORI SIS W 1988BBL - - W - 386 386 A 6,582 10,000
1.11.CO NORTHPORT 2 NORTIPORRI ST S MW - - W - 386 386 A 7,556 9,660
LI:CO NORTHPORT -3 HORTHPORT ST S W - - W - 386 386 A 6.55% 9,683
LILCO PORT JEFF* 1 PORI JUFF ST & W 645 BBLS - - W - 49 49 A 8,031 13,399
L11.CO PORT JEFF: 2 POR1 JEFF ST S M - - W - 49 49 A 7,092 13,3499
LILCO E. MAMRTONM «G F. HAMPTON IC S T 1.3 BBLS - - T - 6 6 C 8,136 31,336 «3
L1L.CO HOR FAUK v(G MONAUK IcC S 7T | BBLS - - I - 5 6 C 8,59 19,335 «3
L 1L.CO BARRETT i3 1SLAND PA* CL S T 2.4 BBLS - - T - 18 18 C 3,89 T
1.ILCO BARRE LT «C ISLAND PAS CI S F 7h.4BBL G NONC T - 126 151 C 6,196 16,207
1L1LCO BARKE T | o) 1SLAND PA: C1 S F G NONE T - 162 190 C 7.576 16,207
L1L.CO E. HAMPION | E. HAMIGN CT S T 3.2 BBLS - - - 20 a1 C 8,550 16,030
1L11.CO GLENWOOD 1 GLEMWOOD  CT S T 12 BBLS - -0 - 16 20 C 8,455 13,152
L 1.CO GLENWOOD — wA GLEMMOOD  CI S W 35.7BBL - - W P 12v € 7,127 13,052
L.11.CO HOLBROOK — wE HCLDBROOK  C1 S Wi, 119BBLS - - WL 528 BB4  C 7.810 13,729
LILCO SHOREHAM 1 SHORHIAM  CT S T 23.8BBLS - - T - 51 64 C 3,171 al
LL1L.CO SOUTHOLD 1 SOUTHIOID ClL S 1 38BLS - - - iy 17 C 8,602 30,334 3
L11.CO S. HAMPION | S, HAMPION CT S T 38BLS - - - ¥ M C 8,358
L11.CO W. BABYLOM 4 W. BHABYLON CT S T 11.98BLS - ] - g 62. C 1186 13,769
LIL.CO W. BABYLON # W. BABYLON CF S T 11.98BLS - 1 52 63 C 8,022 13,769
LILCO
TOTAL  LILCO
CT - COMBUSTION 1URRBINE g2 1485
IC - INTERNAL COMBUSTION 12 12
ST - STEAM TURBIME (D11L) 2523 252
311 3991
NOTE #A = UNITS & AND 3.
NOTE #B - APG.
NOTE #C - UNITS 1-8.
NOTE #D - UNITS 9-12.
NOTE #E - UNITS 1-10.
NOTE #F = UNIIS 1-3.
NOTE #G - UNITS 2-4.
NOTE #1 - INADEQUATC SERVICE 11OURS D DETERMINE MEAT RATE .
NOTE #2 - INCLUDES EXTENSIVE TESTING.
NOTE #3 [HIS CALCULATED HEAT RATE IS NOT INDICATIVE OF
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YNYPP (M AGARA MOHALIK)Y %

COMPANY
N1AGARA
NIAGARA
NIAGARA
NIAGARA
NIAGARA
NiAGARA
NTAGARA
N1 AGARA
NTAGARA
NIAGARA
NIAGARA
NI AGARA
NIAGARA
NIAGARA
MIAGARA
N1 AGAKA
M1 AGARA
MIAGARA
NIAGARA
MN1AGAIRA
NIAGARA
N1AGARA
NITAGARA
N1AGARA
NIAGARA
NFAGARA
NAGARA
NTAGARA
NIAGARA
N1 ACARA
N1AGARA
NiAGARA
NTAGARA
N1AGARA
NTAGARA
M1AGARA
NAGARA
MNIAGARA
N1 AGARA
NITAGARA
NIAGARA
N1AGARA

#
M2
M=
M=
M#
Me
MD
MII
M
1=
Ma
M=
M2
44
M
M*
E
M'.l
Mo
M=
M2
M
M=
M=
M2
M
XK
17
M
Ik
M
M

M3
M2
M3
M#
He
M
M&l
M2

STATION U1

AlLLBANY
ALBANY

Al BAMY

AL BANY
DUNK | RK
DUNK I kK
DUNK T1RK
DUNK. t R
HUNTLEY
HUNTLEY
HUNTLEY
HUNTLEY
HUNMTLLY
HUMILEY
QSLE G0
OSHE GO
QSHIL GO
OsHE GO
OSKHE 6O
ROSE TON
DILSEI
Corron
LEASED
ORNCD
SCHOOL L
SHERMAM | =
GPIER A
STLNARIY, 3
LIl MTOM

Al BAMY

Al BARMY
ALBANY

AL BANY

RO TERBAM
RO TERDAM
ROVICRDAM
ROTITERDAM
ROILIRDAM
ROV TERDAM
RO TERDAM
RO TERDAM

To— & NI —

oW
[&N

ey Jes]

11

12
[
[N}
11

|F_'
13
[N}
[A4]
1§
177
143

LOCATLTGE ol P

BT EHEM
Ui tnrnm
BETVL EHN
B Vi
DUMEL T B
[T T RK
CIUNE TR
IJUINED T IRK
TONARARMDA
LOACIARI A
TOMARIAMEIA
| ONAFIANDA
FONARIANDA
1O IAFIANMDA
QLW 1)
(G2
OO0
OLHE G0
Q50

ER SR NIROY

M.
STAL O,

DL Tk b e
L 18a LM
BE 158 FHEM
BETEa EHEM
ROTERDAM

RO ROAM
ROTHRDAM
ROTHE RDAM
It RDAM
RO RDAM
RAOF I RDAM
ROT W ROAM

ST
<
Y
S
Si
Sl
S
S
Sl
Gl
Sl
GI
S
Sl
Gl
Sl
ST
Sl
ST
Y
fC
ny
HY

AR ARITRFTIRRIRAFTALOLOQOOLODOAMUONNOLNOOOOOOCOHOOIAWM MG

ME FHDD

aF

HANDL 1 NG

I S I L I S m e e — — = —

R
R
R
R
R
K
R
R
RH
RH
RUW
RN
JROW
RLW

R

FUEL - 1976

MAX GTOR
CAPACITY
(X1000)  ALT

567 BBLS C
359 TONS -

500 TONS -

4SI0BBLS -

TOTAL

Cl
HY

TIME METHOIY  MAX STOR

LIMIT 0
ON USE  HAND

i P e

NTAGARA MOMAKK

F
i ENG

- COMBUST IO TURIS I ML
- CONVEMT 1 OMAL

HYDIRO

X100

150 TONS

100
10101
100
[RVIR]
100
100
220
220
g
100
100
10U
220
220
90
9
g5
toa
850
Ll
g,
8.
6.
W30.
35.
29.
W7,
36.
27.
5.2
35.2

Rt oniies Ihuo i § HES-SN FY I s}

v
[REERT

39,25

bk
3}

SUMMER WINIER

100
100
100
100
100
100
220
220
g]
i00
100
100
220
220
90
90
a5
100
850
486
‘9.0
28.5
26.6
“19.7
5.5
3.0
47.8
365.0
27.7
hy .5
W5
HY.5
.5

346
G511

UNITI

AVERAGL

TYPL OF AVATLABLE HEAT RAIE
CAPACITY CAPABM 1TY-MH COUL ING HOURS FOR FOR 1976
SYSTLHMe

—~ -
oe

O >P2P>P>P P >R D>

OO0 O

3

14376

8,081
7.673
8,290
8,273
6,181
6,586
7.393
7,707
5,954
1,951
6,092
6,667
6,074
8,061
7.120
7,848
7.,76%
7,064
3,088

8.47/8
8,699
3,738
g
3,729
8,783
8,780
0,779
8,758
3,689
93.658
9,779

(BITU/KKID
10, 365
16,339
10, 328
10,324
10,316
10,339
9,976
9,605
11,943
11,035
10,423
10,274
9,839
9,951
12, 345
12,420
1e,an5
11,091
10,195

-

15,056
15,056
15,056
15,056
16,050
16,050
16,050
16,0%0



6c-4g

I1C INTERNAL. COMBUS T TOR

SB - STEAM (BWR NUCLEAR)
ST - STEAM TURBINE (COAL)
ST - STEAM TURBINZ (Ol

.

B 9
610 cin’
171 17)
210%, 2109
B 5192

NOTE #1 = ROSE TGN ACTUAL CAPACITY 1S 1200 M, NIAGARA MOHAWKIS SHARE 1S “80 MW.
NOFL #2 - ROSE VCM RESTIUAL S10RAGE - 1079 MBBLS; %2 0IL- 33.4 MBBLS
) ) MIAGARA MONALIS S SHARL OF EACH 1S w0 PER CENT :
NOTE a3 S UNTTS 1AM i
SNYPR (NYSE vG o %
FUEL - 1976
METHOD MAX STOR TIME ~ METHOD MAX STOR
OF  CAPACITY LIMIT OF  CAPACITY CAPABILITY-MMW
COME ALY SUAVIOM UL L AL Bl 6 PRI HANDL THG (10000 ALT  ON USE MANDLING (X1060) SUMMER WINTER
Gau TOUHION DN ST G R 125 TONS - e R - 4y i
: GOUOL Y MOOURIGH TN ST ¢ R, T - - R, - B2 82
NYSE G GRLUEINGE 1 10K 51C R, T 300 1ONS - - OR,T = o =
NYSE G GRELMIDGE o 10HNGHTEE  SE € R, T - - R, 23 23
NISE (G CHLLHIDGE 3 S1oCOR,T - - R,T 55 56
NISE G GERUERILGE 1 SIC R, - R T - 103 103
NTSE G HICKI ING b CORNING ST ¢ 7 70 TOMS - T - 33 33
NYSE 1 G MEICKL NG TOHNSHIE ST ¢ - - - 50 50
NASE G HOMER C1TY b CEHITR S1 ¢ BT 1250 10 - - BT - 300 300#1
NYSE ¢ HOMUIR CHEY & TOWNSHIE = ST ¢ BT - - BT - 300 30041
N SE 1 (3 JUNMISON 0 BRATHBIRID: ST C R, T 100 TOMS - - R - 35 35
MYSE 1 G JENMMIGON P TaHesHI ST G R, T - - RLT 18 28
NYSE VG MUOLIKEN 1 FARSING  S1 € R, T 250 TONS - - R,T - 43 3
NTSE1 G FILE GO @ JT0WNSHe 51 ¢ RUT - - R,T - e e
NYSE 0 MISC. DI s 1 - - = - 0 o
NYSE +G MEGE. M3 Hy - - - - o o
MYSE +G
TOTAL  NYSE +0
1C - INTERNAL COMBUS) 10N i3 13
ST - STEAM TURBINE (COAL ) V87T 1377
14090 1390
NOTE #1 - NYSE VD SHARE (50 PERCENT OF JOINTLY OWNED UMIT) :
HOTE #2 TERM OPERAT ING PERF ORMANCE .

- UNTT AVAITLABLE HOURS MAY NOT BE INDICATIVEQF L.ONG

-

UNTET

" AVERAGE

IYPE OF AVAILABLE HEAT RATE

COOL ING 1HOURS FOR FOR

SYSTEM

: 2> >>VT2>2>>>>>> >

1976
7,791
3,090
7,197
B, ubY
8,054
5,108
8,712
8,780
Y, 364
6,651
7,936
8,769
8,217

7,586

1976
(BIU/KEI)

12,704
10,128
1,543
15,274
12,633
10,771
15,6597
14,860
9,516
10, 351
16, 26¢
15,817
9,516
9,499
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*NYPP CORANGE +ROCKLAND 1 7

COMPANY

STATION URNIT LOCATION 1YH: P

EH

ORANGE +RG* 30 I NE I MW YOR<

ORANGE +RO* BONL | NE & OMEW YOk« 4Gl
ORANGE rRO* LOVETT 1 HEW YOR< S
ORANGE +RO* LLOVETT ¢ MNEW YOR< el
ORANGE +RO* 1LOVE T 2 HEW YOR< S
ORANGE+RO* LOVETI b NEW YORK S
ORANGE +RO* LOVETT Y NFWYORK Sl
ORANGE +RO* "HYDRO I HEW YOR=# 3 11Y
ORANGE *RO* HILLBURRM 1 NEH YORS (o]
ORANGE +RO* SHOEMAKER 1 NEW 701 |

ORANGE + RO >

NOTE - #1
NOIE #1
NOTE #2
NOIL #3
NOTE #%
NOTE #%
NOTE #6
NQTE #7

HETHOD

CF

1 HANDL IMG

MAX STOR

CAPACITY CAPABILITY-MW COOL ING HOURS FOR FOR
SUMMER WINTER SYSTEM¢+

(X10001

MA* STOR
CAFACITY

-AE1000) ALT
§70 BBLS -
27 -

21+ BBLS  G.C

G.C

G.C

G.C

G6.C
5.1 BBLS 6
5.1 BBLS G
TOTAL

- 1978
TIME  HETHOD
LIMIT OF
ON USE HANDL ING

- N #7

- W

NONE %2 W
NONE W
NONE W
NONE  H
NONE W
NONE T #6
NONE I #6

ORANGE +ROCKL AMND

75 TONS

CT - CONVENTIOA- TURBINE

HY - CONVENT IONAL

HYDRO

ST -~ STEAM TURBINE (OIL)

BOWL [N AC TN CCAPACTLY 1S 1202 ML, DVRUTS SHARE S 401 MIrl.‘.A

- BOWL IME  AC UL
- ALL FOSSIL

- G UNITS AL Y PLANES.

PIPELINE F0OR GAG, UNTT TReIN FOR COAL, PERMISSION REQUIRED “ROM D.E.C.
1.2 PERCENT OF UMIT AVALLADLE HOURS -

CAPACLLY
FLANTS AT EZUIPPED TO BURN CAS BUT SUPPLY

1S

UM TS OPFRATED ON A CYCLE

< ADDT T OMNAL

1202 ME,

BASIS APPROXIMATELY
11,500 Bi3 S F FUEL STORAGE CAPACITY AT GENUNG ST.

OvRLIS SHARE

15-401

Is

Mo
S IMITED

EY

= HOWLTHE RESTOUAL STCRAGZ CAPACITY 15 870 MBBLS, OvRU SHARZ OF FHIS (S 1/3.

Yy
37

™
1 t l.'
a02

1020

0 BURN COA..

N MIDDLETOKN.

SUPPLY ING SYSITEMS

1976

UNI I
TYPE OF AVAILABLE

1976

AVERAGE -

HEAT RAIL
1976
(BHJ/KKHD

21,31845
19,9175
13,817
10,472
10,720
26, 256845
N6, 31945
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PNYPPPASNY )Y %

FUEL - 1976 ) :
S e e e e e e e oo s oo UNIT AVERAGE
METHOD MAX STOR TIME  METHOD MAX STOR - TYPE OF AVAILABLE HEAT RATE
’ OF CAPACITY LIMIT OF CAPACITY CAPABILITY-MW COOLING HOURS FOR FOR 1976
COMPANY STATION UNIT LOCATION TYPE PRI HANDLING (X1000) ALT  ON USE HANDLING (X1000) SUMMER WINTER SYSTEM+ 1976 (BTU/KWH)
PASNY IMDIAN PO2 3 BUCHANAN SP N - - - - T - 873 873 A 2,280 10,708#1
PASNY - FITZPATR]® SCRIBA SBON - - - - - - 710 770 A 6,290 10, 384
PASNY AUX. PUMP# [N PS - . - - 8,784 -
PASNY BLENHIEM & #A GI1LBOA PS - - - - - - - 1000 1000 - 8,784 . -
PASNY MOSES MIAY NIAG FALLS HY Q - - - - - - 2400 2100 - 8,784 -
PASNY MOSES POK*? MESSENA HY G - - - - - - 80u 800 - 8,784 -
) : TOTAL PASNY :
HY - CONVENTIONAL HYDRO 3200 3200
PS - PUMPED STORAGE HYDRO 1000 1000
SB - STEAM (BWR NUCLEAR) ) 770
SP - STEAM (PHR NUCLEAR) . 873 873
Hgh s 5843
NMOTE  #A S OUNETS TN

NOTE w1 - FROM STARD OF COMMERC IAL OPERATION 8/30/76 .
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aNYPP (RGHE) %

comMP

RGE

ANY

NOTE
NOTE
NOTE
NOTE

#l
2
#3

#y

STATION UNIT LOCETION IYZE PRI

BEEBEE
BEEBEE
RUSSELL
RUSSELL
RUSSELL
RUSSEL L.
STA. B
STa. B
G INNA
MISC. «2
STA. 2
STA. @
S1A. &
Sta. 9

COMMON FIEADS R 1-G1S NO1S.
AYERO LTS LOCATED IN L1 VINGSTON AND WHYOMING COUNTIES,N.Y.
TURSINE EXHAUST STEAM 1S USED AS DISTRICT

= FOUR SMALL
= TOPP NG

in 0

_———

P ——

12 ROCHESIER

#1 ROCACSTER

I GREICE
GREzCL
GREECE
GREECE
ROCHESTER
ROCHESTER
ONTAR D
ROCHESITER
ROCHESTER
ROCHIESTER
ROCHESIER
ROCRIESTER
ROCHESIE 1R
ROCHESTFR
KOCEE STER

U= 0.
€S

HANDL | NG

MAX STOR
CAPACITY
(X1032)

Ytityuit)

L ALDOCOSDZUI L

€0 TONS
Z} 33LS
Ze8 TONS

BBLS

.y

T0

C1
HY
SP
ST
ST

1,2,3,6,3,3,10,11.

FUEL - 976
UMILT AVERAGE
TIME METHOD MAX STOR IYPE OF AVALLABLE HEAT RATE
LIMIT OF CAPACITY CAPAB L 1TY-M COOL ING HOURS FOR FOR 1976
ALT  ON USE HANDLING (X1000) SUMMLR WINIER SYSTEM«+ 1976 (BTU/KWIH)
NONE ~ - - 80 80 A 8,180 9,980
L& - - - e 93 A “3 - -
NONE - - - 50 50 A 7,146 11,500
NONE - - - 65 65 A 7,317 10,240
MONE - - - 65 65 A 7,354 10,235
NONE - - - 80 80 A 8,002 10,090
NONE - - - 0 3 A &3 - -
ol - - - 1) 3 A K - -

- _ _ - h) w70 A 5,115 11,570

- - - - 0 | - - -

- - - 5 5 - - -

- - - - 2 2 - - -

- - - - I} 17 - -

- - - 11 12 - - -

- - - - 1 1 - - -
MONE - - 1 18 C 117 18,010
NONE - - - ! 18 C 124 16,430

TAL RG+E
- COMBUSTION TURBINE ot 36
- COMVENT IONAL HYDRQ w7 50
- STEAM (PWR NUCLEAR) Y70 “470
- STEAM TURBINE (COAL) a1 B
- S1EAM TURBINE (011 I i 99
Yoel 999

HEATING STEAM SENDOUI

- APPROXIMATE LY 95,080 BARRECLS 07 #2 FUEL OIL 1S STOREN OFFSITE 10 PROVIDE AN AL IERNATE 10

THE

#6. FUEL O

RS

NO =
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SANYPPLCITY OF JAMESTOWN) X

FUEL 1976
————————————————————————————————————————————————————— . TUNIY AVERAGE
IMETHOD MAX STOR - TIME METHOD MAX STOR - TYPE OF AVAILABLLE HEAT RATE
. OF CAPACITY LIMIT OF CAPACITY CAPABILITY-MW COOLING HOURS FOR FOR 1976
COMPAMY STATION UM LLOCATION TYPE PRI HANDL ING (X1000) .ALT ON USE HANDLING (X1000) SUMMER WINIER SYSTEM+ 1976 (BTU/KWH)
CITY OF J* S.A. CARL* & JAMESTUWM ST - - - - - - 5 5 - ~ -
CITY OF J* S.A. CARL® 3 .- 3T ¢ - - - - - - 15 15 - - -
CITY OF J* S.A. CARL® " s1 C - - - - - _ - i3 13 - - -
CITY OF J* S_A. CARL* 5 ST C - - - - - - 20. 20 - - -
CITY OF J* S.A. CARL* B sl ¢ - - - - - - 25 25 - -
TOTAL  CITY OF JAMESTOWN
ST - STEAM TURBINE (COAL) 8 8
16 8
aNYPP OV ILLAGE OF TRELPORI
: FUEL - 197
At il el i bk i e UNILT AVERAGE
METHOD MAX STOR TIME METHOD MAX STOR TYPE OF AVAILABLE MEAT RATE
OF CAPACITY LIMIET OF CAPACITY CAPABILITY-MW COOLING HOURS IFOR FOR 1976.
COMPARY STATION  UMIT LLOCATION TYPE PRI HANDL ING (X1000) ALT ON USE HANDL ING (X1000) SUMMER WINTER SYSTLM+ 1976 (BTU/KWH)
VILLAGE O+ BUFFALO A* 1 FRLEFORT IC T 38 BBLS - - - - 20 20 - ) - -
VILLAGE 0O BUFFALO A* 2 FREEPPORI IC - - - - - . - - _
VILLAGE 0% SUNRISE H=# 10 FRELPORI I's - - - . R i _ -
VILLAGE 0% SUNRISE H* 11 FRLEPORI 1C - - - - - - - - _
VILLAGE O* SUNRISE H: 12 FRUEPORT IC - ] - - - - . j B i
VILLAGE D% SUNRISE H* 9 FRIEPORI 1C T 4.8 BBLS - - - . 12 o - _ K
VILLAGE 03 BUFFALQ A* 3 FRIEPORI cT - - - - - - 19 21 - ’ - -
TOTAL ~ VILLAGE OF FREEPORT
1C - INTERNAL COMBUSTION 32 ie
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*NYPP(CITY OF PLAITS

COMPANY

CITY OF P* DIESEL

SALLPIPEL INES(GAS %
PIPEL INE

ALGONQUIN NAI
ALGONQUIN SYN
ASHILAND SYM
BORDERI INE
COLUMIBIA NAT
COLUMBI A SYN
CONSOL TDATED
DISTRI GAS
NAT ] ONAL.
TENNESSEE
TEXAS-EASTERN
TRANS CANADA
TRANSCONT I NENTAL

TOTrALS

BURGH £

METHOD  HAX STOR
OF CAPAECITY

TIME
LIMIT OF

STATION  UMLT [OCALLCHE TYPE PRI HANDLING X 000)  ALT  OM USE HANDLING (X1080)

1OPLATIGHEI- §C W L - -
CITY OF PLATTSBURGH

TOTAL

IC - INTERNAL COMBUSTION

1AL SUPFLY FROM ALL PIPEL (NES TO THE STAIL

1976

GUARTLTY cosT

M F $/MCF
1,017,132 £1.8%
b6 3, ’ £5.2%

1%, 600,000 $£3.26
t0, 878 E1.4y-

S any, 640 $1.20
(1WA ¥1%: ] G4 .33
131,715, 198 $1.17
~, 183,211 $2.17
4,639,000 $1.20
ek, s $1.08
23,832, 1%) $1.33
5,536,703 $1.77
166,621,882 $1.09

63:,657,96+ . $1.221

METHOD t™MAX STOR

© UNIT AVIRAGL
FYPE OF AVAILABLE HEAT RATE

CAPACITY CAPABI_1TY-MW COOL ING HOURS FOR FOR 1976
SUMMER WINTER SYSTEM« 1976 {BTU/ZKIWH)
- 3 3 - - -
3 3
3 3



15 74

SOILALLCOUNT IES® %

COUNTY

AlLBANY
ALLEGANY
BRONX
BROOME
CATTARAUGUS
CAYUGA
CHAUTAUQUA.
CHEMUNG
CHENANGO
CLINTON
COLUMES T A
CORTL AND
DE I ANARE
DUICHESS
ERIE
LSSEX
FRANKL IR
GENESEE
GREENE
HAMI L TON
HERK 1 MER
JEFFERSUN

- KINGS
LEWIS
L IVINGSTON
MADTSON
MONROL
MONTGOM. . RY
NASSAU
NEH YORK
NIAGARA
ONE DA
ONONDAGA
ONTARIO
ORANGE
ORL.EANS
OSHIiZGO
OTSEGO
PUTNAM
QUEENS
REMSSEL AER
R 1 CHMOND
ROCKL.AND
SARATOCA
SCHENECTADY
SCHOHAR I
SCHUYLER

OlL DEMAND FOR MEW YORK STATE BY ‘CC-UN'I‘-Y FOR THC YEAR

RESTDENT AL
BIUSXIEN9)

8,052
ue0
W, 0656
3,950
1,206
1,685
1,059
844
2,595
W ougk
2.,64u7
1,020
2,439
10,841
5,947
2,641
3112
1,257
2,1
3973
2,678 -
3,214
64,804
1,594
I, 434
2,160
12,812
1,537
H3,946
48,313
7,277
8,063
Yy ,559
1,833
8,090
1,379
2,676
2,984
3,919
60,733
5,193
7,73
1,208
4,622
4,525
1,667
579

COMMERC T AL
BIUS(X1E£09)

6,721
2e8
28,003
1,187
1,312
1,601
468
391
1,392
2,740
,uel
1,033
1,371
6,205
2,907
1,282
1,532
1,211
1,005
169
1,947
2,315
48,746
825
1,284
1,732
13,596
1,172
31,798
44,005
5,511
7,289
2,311
1,776
5,826
g47
2,379
1,743
1,817
39,907
3,643
5,933
630
3,326
3,553
854
yee

AUTOS
BTUS(X1E£09) =

le,711
2,479
16,710
11,587
4,222
4,084
7,892
4,810
2,690
3,785
3,348
2,454
2,721
3415
35,031
2,039
2,164
3415
1,323
353
2,996
3,835
41,839
1,323
2,698
3,246
31,121
- 2,760
73,463
13.327
8,433
11,652
23,885
4,189
12,554
1,941
5,460
3,081
3,248
Y44, 238
6,909
9,654
10,203
7,587
8,197
1,611
1,050

ATRCRAF T
BTUS(X1E09) 22

W, et

0
7,040
§]

8]

1010

0

4
5, 193
0]

0

n

o]

0]

G
1GE , D45
0

0

0

3]

0

V]

0

1976

FOTALS
BTUS X109

31,770
3,167
84,769
20, 307
6,740
7.3
9,419
6,646
6,477
11,009
TH16
Y ,507
6,53!
20 160
57,761
5,962
6,809
5,883
“w,502
Gl
7,621
Y, 364
159, 388
3, ¢
5,416
7,138
G4 ,623
5,470
165,208
106,246
21,221
7,268
36,3908
7,798
26,1470
W, 268
10,515
7,609
3,984
310,973
15,705
23,329
12,0%]
15,534
16,275
4,132
2,051
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SENECA : - TI0 719 1,847 ] 3,436
STEUBEN 1,62 1.793 5,441 0 9,076
ST. LAWRENCE 5,485 3.765 5,578 ] 14,841
SUFF OLK Y6, P4 26.580 53,793 320 127,937
SULL IVAN N - 1.969 3,970 1] 10,017
TIOGA B 2,127 1.348 2.782 -0 6.253
TOMPK NS "1,405 1,655 3,963 483 7.507
ULSTER 7,697 4,038 8,522 0 20,457
WARREN 2,434 1,713 2,980 o 7.127
WASH INGTON 2,213 1.358 2,796 0 6.367
WAYNE 2,449 1,911 4,318 i 8,679
WESTCHESTER © 29,141 19,011 34,517 260 82,929
WYOMING €178 716 2.212 o 3.606
YATES ‘ 665 504 1,346 0 2,515

TOTALS 530, 104 367,546 602,400 200,616 1,700,665
» MOTOR GASOL INE DEMAND FOR AUTOS
sa JET FUEL DEMAND FOR PASSENGER AND FREISHT AIRCRAFT
sOJLALLUTILITIES X

‘ OlL DEMAND FOR NEW YORK STATE BY UTILITY FOR THE YEAR 1976 -
UTILITY RESICENT AL COMMERC I AL AUTOS AIRCRAFT TOTALS

BIUS(X1EN9) BTUS(XI1EQ9S) BTUS (X1E09) * BTUSIX1EQG) »+ BTUS(X1EDS)

CENTRAL HUDSON 24,830 ' 12,066 : 16,508 o 54 , 404
CON ED 250,790 185,606 160,784 166 .455 763,635
LILCO 106,681 5€,379 127,255 8ea 293, 145
NIAGARA MCHAWK Q0,308 63,703 - 175,358 24.580 354,549
NYSE +G . 30,434 23,053 60,108 1,667 115,321
ORANGE +ROCKL AND. : 9,237 €,456 22,758 o 0 38,511
RG+E 17,394 17,283 4 39,629 7,094 . 81,100

TGTALS - 530,104 367,546 602,400 200,616 1,700,665

« MOTOR GASOL INE DEMAND FOR AUTOS
s« JET FUEL DEMAND FOR PASSINGER AND FREIGHT AIRCRAFT
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*OILCOUNTY (SUFFOLK) X
Oll. DEMAND FOR COUNTY

UTILITY RESIDENT AL COMMERCTAL
' BTUS(X1E09) BTUS(X1£09)
LiLco ] 46, T4 26,580

«OLUTILITY(CENTRAL HUDSON) X
O.L DEMAND FOR UTILITY

COUNTY RESIDENT [ AL COMMERC | AL
BTUS (X 1£09) BTUS(X1£08)
DUTCHESS 10,841 6,205
GREENE ° 2.7 1,005
PUTNAM 3,919 - 1.817
- ULSTER S 7.897 4,038
TOTALS : 24,830 13,066

#« MOTOR GASOL INE FOR AUTOS

=# JET FUEL DEMAND FOR PASSENGER AND FREIGHT AIRCRAFT

“OILUTILITY(CON EDIX
OlL DEMAND FOR UTILITY

COUNTY. ' RESIDENTIAL COMMERC | AL
BTUS(X1E£09) BTUS(X1E09)
BRONX 40,056 28,003
KNGS 64,804 - 48,746
NEW YORK . ' 48,313 44,005
QUEENS . 60,733 39,907
- RICHMOND 7,743 5,933
WESTCHESTER 29, 141 - 19,011
TOTALS 250,7<0 185,606

+ MOTOR GASOL INE FOR AUTOS

SUFFOLK

AUTOS
BTUS(X1E09)+*
53,793

CENTRAL HUDSON

AUTOS
BTUS(XIEDQ) #

3,415
1,323
3,248
8,522

16,508

CON ED

AUTOS
BTUS(X1E08)*

16,710
41,839
13,827
44,238

9.654
34,517

160, 784

s JET FUZL DEMAND FOR PASSENCER AND FREIGHT AIRCRAFT

AIRCRAFT
BTUS(X1EQ9) »+
820

1976

AIRCRAFT
BTUS(XI1EQQ) #+

o (=Rl =N

1976

AIRCRAFT
BTUS(XI1EQS) #»

0

t]

100
166,095
260

166,455

TOTALS
BTUS(XI1E09)
127,937

TOTALS
BTUS(X1£09)

20,460
4,502
8,984

20,457

54,404

TOTALS
BTUS(X1E09)

84,763
155, 388
106,246
310,973
23,329
82,929

763,635
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YOILUTILITY(LILCOIR
COUNTY
NASSAU

SUFFOLK

TOTALS

OlL GEMAND FCR UTILITY

RES JDEMT § AL

ETUSIXI1EI9)

59,946
46, 4

106,681

» MOTOR GASOLINE FCR AU10S
¢» JET FUEL DEMAND FOR PASSZNGER AND

COMMERC [ AL
BTUS (X1E£09)

31,798
26,580

58 379

FRZIGHT AIRCRAFT

tiLco

AUTOS -
BTUSIXIEOT) *

73,463
53,793

127,255

1976

AIRCRAFT
BTUS(XIEQS) **

0
820

8cn

TOTALS
BTUS(XI1E0S)

165,208
127,937

283, 145
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tOILUTILITY(NJAGARA MOHAWK) X

COUNTY

ALBANY
CATTARAUGUS
CHAUTAUQUA
CLINTON
COLUMBIA
CORTL AND
ERIE

ESSEX
FRANKL IN
GENESEE
HAMILTON
HERK [MER
JEFFERSON
LEWIS
MONTGOMERY
NIAGARA -
ONE DA
ONONDAGA
ORLEANS
OSWEGO
RENSSELAER
SARATOGA
SCHENECTADY
SCHOHARIE
ST. LAWRENCE
WARREN
WASHINGTON

TOTALS

RESIDENT [ AL
BTUS (X1E09)

8,052
1,206 .
1,059
4,484
2,6%-7
1,020
5,947
2.641
3.112
1,257
393
2,678
3,24
1,594
1,537
7,277
8,063
4,553
1,379
2,676
5,153
4,622
4,525
1,657
5,439
2,434
2,213

90,908

#+ MOTOR GASOL INE FOR AUTOS

v+ JET FUEL DEMAND FOR PASSENGER.AND FREIGHT AIRCRAFT

CIL DEMAND FOR UTILITY

" COMMERC i AL
BTUS(X1E0S)

6,721
1,312

468
2,740
1,421
1,033
2,907
1,282
1,532
1,211

169
1,947
2.315

825
1,172
5,511
7,289
2,311

S47
2,379
3,643
3,326
3,553

B854
3,765
1,713
1,358

63,703

NTAGARA MOHAKWK

AUTOS
BTUS(XIE09) *

12,711
4,222
7,892
3,785
3,348
2,454

35,031
2,039
c2. 164
3,415

353
2,996
3,835
1,223
2,760
8,433

11,652

23,885
1,941
5,460
6,909
7.587
8,197
1,611
5,578
c,980
c,796

175,358

1976

AIRCRAFT
BTUS(XIE0S) ##

4,287

13,87

OCoooCcOoODOoCOOOoOICoOOOO

264

o
o
W

ODOoOO0OO0OO000O0O00O

24,580

TOTALS
BTUS (X1E09)

31,770
6.740
9.419
11,009
7.416
4,507
57,761
5,962
6,809
5.883
g4
7,621
9, 364
3.2
5,470
2,221
27,268
36,908
4,268
16,515
15,705
15,535
16,275
4,132
14,84%1
7.127
6,367

354,549
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*OfLUTLITY(NYSE+G)X -

COUNTY

ALLEGANY
BROOME
CAYUGA
CHEMUNYG
CHENANDGO

DELAWARE

LIVINGSTON
MADISON
OTSEGO
SCHUYLZR
SENECA
STEUBEN
SULL IVAN
T10GA
TOMPK [NS
WYOMING
YATES

TOTALS

Gli DEMAND FOF UTILITY

RESIDENT I AL
BTUS(X1E09)

460
3,950
1,685

844
2,335
2,439
1,434
2,160
2,984

579

770
1,842
4,078
2,127
1,405

678

665

30,494

* MOTOR GASOLINE -OR AUTCS

»¢ JET FUEL DEMAMN3 FOR PASSENGER AND FREIGHT AIRCRAFT

sQJLUTILITY (ORANGE +ROCKLAND) 2

COUNTY

ORANGE
ROCKLAND

TOTALS

OiL DEMAND FOR UTILITY
RESIDENT 1AL

BTUS(X1E09)

4,090
1,208

G,297

* MOTOR GASOLINE FOR AUTOS

#s JET FUEL DEMARD FOR PASSEMGER AND

COMMERC [ AL
BTUS(X1E09)

228
4,187
1.601
391
1,392
1,371
1,284
1,732
1.743
a2
719
1.793
1 969
b.345
1.655
71€
504

-23,053

-

COMMERC | AL
BTUS(XIE09)

5,826 .
630

6,456

FREIGHT AIRCRAFT

NYSE+G

AUTOS

BTUS(X1E09) *

2,479
11,587
4,084
4,810
2,690
2,721
2,698
3,246
3,081
1.050
1,947
5,441
3,970
2,782
3,963
2,2ate
1,346

60,108

ORANGE +ROCKL AND

AUTOS
BTUS(XIEQ9) *

12,554
10,203

22,758

1976

AIRCRAFT
BTUS(XIEQ9) *»

0.
583
1]

o}
o
OO0 ODO—

&
[se}
oo W

1,667

1976

AIRCRAFT
BTUS(XIE0Q) **

a
a

a

TOTALS
BTUS (X1£09)

3,167
20,307
7,371
6,646
6,477
6,531
5,416
7.138
7.809
2,051
3,436
. 9,076
10,017
6,253
7.507
3,606
2,515

115,321

TOTALS
BTUS(X1E£09)

26,470
12,0l

38,511
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*OILUTILITY(RG+E)X

COUNTY RESIDENT I AL

- BTUS(X1E09)
MONROE . 12,812
,ONTARIO 1.833
WAYNE 2.449
TOTALS : 17,09y

# MOTOR GASOLINE FOR AUTOS
s+ JET FUEL DEMAND FOR PASSENGER AND

*ND GASH%
COUNTIES WITHOUT GAS

CLINTON

ESSEX

FRANK_IN

HAMIL TON

LEWIS

PUTNAM

SCHOHARIE

°P[PEL INE (GAS DISTRI GAS)Z

OIL DEMAND FOR UTILITY  RG+E

COMMERC 1AL AUTOS

BTUS(X1E09) BTUS(XIE09) *
13,586 31,121
1,776 4,189
1,911 4,318
17,283

39,629

FREIGHT AIRCRAFT

GAS SUPPLY FROM PIPELINE  DISTRI GAS
UTILITY QUANTITY
MCF

BROOKLYN UNION 4,183,211
TOTALS 4.183,211

1976

CcosT
$/MCF

$2.167
$2.187

1976

AIRCRAFT
BTUS(XIEGD) **

7,094
0
0

7,094

TOTALS
BTUS(XI1E09)

64,623
7,798
8.679

81,100
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*PIPEL INE {GAS, TENNESSEE) X ' :
~ GAS SUPPLY FROM PIPELINE TENNESSEE . . 1976

utiLITy ' © QUANTIETY CcosT
MCF $/MCF
BROOKLYN UNION 7,397,173 $1.089
CENTRAL HUDSON 4,068,697 $1.130
CON ED 11,028,479 $1.095
L1LCO . 1,403,781 $1.210
NYSE +G 5,598,660 - $1.020
ORANGE +ROCKL AND 14,499,766 $1.060
PENN+SQUTH 213,553 $0.936

TOTALS _ 44,211,109 $1.079

sPIPELINE 1GAS , TEXAS-EASTERN) X

GAS  SUPPLY FROM PIPEL INE TEXAS-EASTERN . 1976

CUTILITY QUANT | TY CosT
: MCF $/MCF

BROOKLYN UNION 15,049,810 $1.432
CENTRAL HUDSON 1,160,995 $1.170
CON ED 17,492,004 $i.263
LiLco 5,096,428 $1.360
ORANGE +ROCKL AND 1,032,913 $1.170
TOTALS s 39,832,150 $1.334

*P]PEL INE (GAS, TRANSCONT INENTAL) X

GAS SUPPLY FROM PIPELINE TRANSCONT INENTAL 1976
UTILITY QUANTETY CosT
: MCF $/MCF
© . BROOKLYN UNION ' 67,665,547 $1.123
CON ED 60,998,698 $1.024
LILCO ' 37,957,637 $1.120

TOTALS 166,621,882 $1.086
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*PIPELINE (GAS,COLUMBIA NAT)X

UTI_ITY QUANTITY
MCF
GAS SUPPLY FROM PIPELINE COLUMBIA NAT
UTILITY C QUANTITY
MCF
CENTRAL HUDSON © 3,189,248
coLumMBIA 19,491,415
- CORNING 431,375
NYSE+6 644,053
ORANGE +ROCKLAND 8,493,559

TOTALS 32,249,650

*PIPEL INE (GAS,ALGONQUIN NAT)X

GAS SUPPLY FROM PIPEL INE ALGONQUIN NAT

UTit 1Ty QUANTITY
MCF

con ED o 701,371
ORANGE +ROCKL AND : 1,215,761

TOTALS 1,817,132

*PIPEL INE (GAS ,NORTH PENN) X
GAS SUPPLY FROM PIPELINE NORTH PENN

uTiLITY QUANTITY
MCF
COINING i4,136,66!

TOTALS 14,136,661

CoST
$/MCF
1976

CcosT
$/MCF

 §1.200

$1.198
$1.270
$1.290
$1.210

$1.204

1976

COST
$/MCF

$2.165
$1.700

.$1.870

1976

- COST
$/MCF

$1.110
$1.110
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*P1PEL INE (GAS,ASHLAND SYN)X
GAS SUPPLY FRCM PIPEL INE ASHLAND SYN

UTILITY QUANTITY
MCF

MNATIONAL FUEL 11,600,000

TOTALS 11,600,000

*PIPEL INE (GAS,COLLMBIA SYN) X
GAS SUPPLY FROP PIPELINE COLUMBIA SYN

UTILITY : QUANTITY
: MCF

NBTIONAL FUEL 180,000

_NYSE+G 29,212

05 ANGE +ROCKL AND 467,876

TOTALS ' 687,088

*P | PEL INE (GAS., BORDERL INE) ¥
GAS SUPPLY FRAM PIPELINE © BORDERL INE

U~ LTy QUANTITY
MCF
NIAGARA MOHAKK 10,878

TOTALS 10,878

1976

COST
$/MCF

$3.261
$3.261

1976

COST
$/MCF

$4u . 406
$4.350
$4.300

B4 . 331

1976

COST
$/MCF

$1.440
$1.440
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*PIPELINE(GAS.CONSOLlDATED)i

GAS  SUPPLY FROM PIPELINE  CONSOLIDATED 1976
UTILITY QUANT I TY CoST -
MEF $/MCF
CORNING 1,174,553 $1.140
NiAGARA MOHAWK 103.612.276 $1.200
NYSE+G 25.365.919 $1.140
PAVILL ION 3.120.706 $1.137
RG+E 48 w4 TaY $1.130
TOTALS 181,715,198 $1.171

*P|PEL INE (GAS,CORNING) ¥
GaS SUPPLY FROM PIPEL INE CORNING

UTHLITY QUANT I TY
MCF

NYSE +G 9,976,675

TOTALS i 9,976,675

*P ]PEL INE (GAS,NTAGARA MOHAWK) X

GAS SUPPLY FROM PIPEL INE NTAGARA
LTILITY QUANTITY
MC¥
NYSE +G e2l4.614
SYRACUSE SUBURBAN 3,496,920

TOTALS 3,711,534

1976

CosT
$/MCF

$1.190
$1.180

MOHAWK 1976

cosT
$/MCF

$1.730
$1.369

$1.390



*PIPEL INE (GAS , ORANGE +ROCKLAKD) ¥
GAS SUPPLY FROM PIPELINE

uticliTy

" NYSE+G
TOTALS

*RESCOM POLL COUNTY (SUFFOLK:%

COUNTY-

SUF FOLK RES
: : COoM
7071

ORANGE+ROLKL AND - 19LE -
QUANTITY CG5T .
MCF S/MCT
368, IcH $1.440
368, 1ch $1.4940

" POLLUTION FROM RES:DENTIAL AND COMMERCIAL OIL CONSUMPTION
FOR NEW YIRK STATE 1976 (1000 TONS)

HYDRO CARBON NITROGEN OXI1DE

ALDEHYDES CARBON C 10X CARBON MONO
he.? 3,973,25%.0 93.5 46.7 187.0
186. 1 2,259,315.8 1,913.8 2924 5.767.9
232.8 2,007.3 339.1 5,95%.9

6,232,5M.9

PARTICULATES

187.0
1,435.3
1.,622.3

SULFUR DIOXIDE

Si4.2
3.030.1
3,544 .3
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*RESCOM POLL PER CTY#X
POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION

FOR NEW YORK STATE 1976 (1600 TONS)

COUNTY ~ ALDEHYDES CARBON DI10X CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR OIO0X1DE
ALBANY RES 8.1 684 ,4268.5 16.1 8.1 3.2 3.2 88.6
‘ CcoM 47.0 571,252.7 483.9 73.9 1.458.4 362.9 766.2

TOT 55.1 1,255,681.2 500.0 82.0 1,490.6 395. | 854 .7

ALLEGANY RES 0.5 39,074.5 0.9 6.5 1.8 1.8 5.1
CoM 1.6 19,397.0 16.4 2.5 49.5 12.3 26.0

TOT 2.1 58,471.5 17.3 3.0 51.4 .2 31.1

BRONX RES 40.1 3,404,777.0 80. 1| 40.1 160.2 160.2 440.6
COM 196.0 2.380,281.3 2.016.2 308.0 6.,076.7 1.512.2 3,192.4

TOT 236. 1 5,785,058.4 2,096.4 348. 1 6.236.9 1.672.4 3.633.0

BROCME : RES 3.9 335,716.0 " 7.9 3.9 15.8 i15.8 43y
CcoM 29.3 355,895 .8 301.5 46. 1 908.6 206.: 1 %477.3

TOT 33.3 691.611.9 309.4 50.0 - 924 .y 241.9 520.8

CATTARAUGUS RES e 102,476.0 2.4 1.2 4.8 y.8 13.3
COM 9.2 111,491 .1 gy .4 4.y 284 .6 70.8 149.5

TOT 10.4 213,967.1 96.9 15.6 2689.5 5.7 162.8

CAYUGA RES 1.7 143,259.0 3.4 1.7 6.7 6.7 18.5
COoM .2 136,125.0 115.3 17.6 N5 86.5 182.6

TOT 12.9 279,384.0 118.7 19.3 354.3 g93.2 201.1

CHAUTAUQUA RES 1.1 89,998.0 2.1 1.1 y.2 y.2 11.6
COM .3 39,7686.0 33.7 5.1 101.6 5.3 53.4

TOT 4.3 129,783.9 35.8 6.2 105.8 29.5 65.0

CHEMUNG RES 0.8 71,731.5 1.7 0.8 3.4 3.4 9.3
: COM 2.7 33,269.9 282 4.3 84.9 2l 4.6

10T 3.6 105,001 .4 29.9 5.1 88.3 24.5 53.9

CHENARGO RES 2. 203,541.0 4.8 2.4 a.6 9.6 26.3
COM 9.7 118,316.6 100.2 15.3 302.1 5.2 158.7

TOT e 32i,857.6 105.0 17.7 311.6 8u.7 185.0

CLINTON RES Y.5 381,131.5 9.0 4.5 17.9 17.9 %493
. : : COM 19.2 232,869.4 197.3 30.1 594.5 147.9 312.3

70T 23.7 614,000.9 206.2 34.6 B12.4 165.9 361.6

COLUMBI A RES 2.6 225,003.5 5.3 2.6 10.6 10.6 29
COM 3.9 120,812.2 102.3 15.6 308.4 76.8 162.0

TOT 12.6 345,815.7 {07.6 18.3 319.0 87.3 191.1

CORTLAND RES 1.0 86,700.0 2.0 1.0 y.1 Y.l 11.2
COM 7.2 87,838. | 4.4 1.4 2o4.2 55.8 .8
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DELAWARE
DUTCHESS
ERIE
ESSEX
FRANKLIN
GENESEE
GREENE
HAMILTON
HéRKIMER
JEFFERSON
K1NGS
LEWIS

LIVINGSTON

ToT

RES

COM

107

RES
CoM
TOT

RES

com:

10T

RES
coM
TOT

RES
COM
107

RES
coM
TOT

RES
COM
TOT

RES
CoM
TOT
RES
COM
10T

RES
COM

70T

RES
comM
T0T1

RES

- COM

10T
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comM
T07
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102,936.7 -
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33,362 5
14,344 6
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227.630.0
165 ,511.1
393, 14l.2

273,181.5
196, 742.7
469,824 .2

5.,508,357.0
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135,507.0
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205,634+.5

121,89€.5
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MADISON

“ONROE

MONTGOMERY

NASSAU

NEW TORK

NIAGARA

ONE DA -

ONONDAGA

ONTARIC

~ ORANGE
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*RESCOM POLL PER UTiL®%
POLILUT ION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION

FOR NEW YORK STATE 1976 (1000 TONS)

UTILITY ‘ ALDEHYDES - CARBON DIOX CARBON MONGC HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
CENTRAL HUDSON RES 10.8 . 921.442.5 2.7 10.8 3.4 43.y 119.2
comM 424 - 527,409.7 446.7 68.3 1.,346.4 335.1 707.3

T0T 54.3 1,448,852.¢2 468 .4 79.1 1,389.8 378.4 826.6

CON ED RES 4C. 1 2.404,777.0 80. 1 40. 1 160.2 160.2 440.6
. coM - . 19€.0 2,380,281.3 2.016.2 308.0 6,076.7 1.512.2 3,192.4
o7 236.1 . 5,785,058.4 2,096.4 3u8.1 6,236.9 1.672.4 3,633.0

LILCO RES 59.9 5,095,444.0 119.9 59.9 .239.8 239.8 659 .4
COM . 22¢.6  2,702,870.8 2.,288.5 3v49.8 6,900.3 1,717.) 3.625.0

TOT T 282.5 7,798,314.8 2,409.4 409.7 7,140. ) 1,956.9 4,284 .4

NIAGARA MOHAKK RES 8.1 684 ,428.5 16. 1 8.1 3c.e 32.2 88.6
coM 4.0 . 571,252.7 483.9 73.9 1L M5B 362.9 766.2

Tat -85.1 1,255,681.2 500.0 82.0 1,492.6 395.) 854.7

NYSE+G RES 0.5 39,074.5 0.9 0.5 I.8 1.8 . 5.1
- oM L.6, 19,397.0 16.4 2.5 49.5 12.3 26.0

T0T: 2.1 58,47L.5 17.3 3.0 S1.4 4.2 3.t

ORANGE +ROCKLAND RES 8.1 687,641.5 16.2 8.1 2.4 2. . 89.0
com 40.8 “495,220.2 419.5 64.1 1,26%.3 3i4.6 664 .2

Tor . - 4yB8.9 1.182,861.7 435.7 7e.e 1,296.6 347.0 753.2

RG+E - v RES 12.8 1,089,011.5 25.6 12.8 51.e 51.2- 140.9
COoM 95.2 1,155,694.0 978.9 149.6 2,950 .4 342 1,550.0

1071 103.0 2,c44,705.5 1,004.6 182.4 3,001.7 785.5 1,630.9

TOTAL 783.9  19,773,345.3 6,831.7 1,156.4 20,607.0 5,549.4 12,073.9
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*RESCOM POLL UTILITY(CENTRAL HUDSON)ZX
POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION
FOR NEW YORK STATE 1676 (1000 TONS)

CENTRAL HUDSON _
COUNTY ALOEHYDES  CARBON D10OX CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE

DUTCHESS RES " 10.8 921 ,442.5 21.7 10.8 “3.4 43.4 119.2
coM 43,y 527,409.7 Y4B, 7 68.3 1,364 335.1 707.3

10T 54.3 1,448,852.2 468.4 79.1 1,389.8 378.4 826.6

GREENE RES 2.2 184,761.5 4.3 2.2 8.7 8.7 23.9
COM 7.0 85,450.5 72.4 1.1 218.2 54.3 114.6

TOT g.2 270,232.0 76.7 13.2 226.8 63.0 138.5

PUTNAM RES 3.9 333,132.0 7.8 3.9 15.7 15.7 431
COM 12.7 154 ,485.6 -130.9 20.0 394.Y ag. | 207.2

TOT 16.6 487,618.7 138.7 23.9 410. 1 113.8 250.3

ULSTER RES 7.9 671.,219.5 15.8 7.9 31.6 3).6 86.9
~ COM 28.3 343,256.4 290.8 HY Y 876.3 218.1 460.4

10T 36.2 1,014,475.9 306.6 52.3 907.9 249.7 547.2

‘TOTAL . 116.3 3.221,178.7 330.4 166.6 2,934.6 804.9 1.762.6
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sRESCOM POLL UTILITY(CON EDXX ’
POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION

FOR NEA YORK STATE 1976 {1000 TONS)
» CON ED . :
COUNTY ALDEHDES CARBON DI10X CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DI10OXIDE
BRONX RES 4wo.1 . 3,404,777.0 80.1 40.1 160.2 160.2 440.6
coM - 196.0 £,380.281.3 2.016.2 308.0 £.076.7 1.512.2 3,182.4
0T 236.1 £,785,054.4 2,096.4 348.1 £.236.9 1.672.4 3.633.0
K INGS : RES 6Y4.8 5,508,357.0 129.6 64.8 259.2 259.2 712.8
CoM T Y,143,376.5 3.509.7 536.2 10,577.8 2.632.3 5.557.0
TaT WG.0 S,651,735.5 3,639.3 601.0 10,837.0 2.891.5 6.269.8
“NEW YORK RES 43.3 %, 106,605, 0 96.6 4g.3 1932.3 193.3 831 .y
CGM 303.0 3.740,465.8 3,168.4 48y . 1 3,545.2 2.376.3 5.016.6
107 3554 7,847,07C.8 3,265.0 532.4 3,742.4 2.569.5 5.,548. 1
QUEENS : RES 63.7 5,162,305.0 121.5 60.7 242.9 242.9 668. |
CoM 2734 3,392,118.0 2.873.3 439.0 8.659.9 2.155.0 4,549.4 -
ToT 34D. 1 8,554,423.0 2,994.8 499.7 - 8.902.8 2.397.9 . 5.217.5
R1CHMOND - 'RES 7.7 658,112.5 15.5 7.7 31.0 31.0 85.2
COM $l.5 504 ,306.7 427.2 65.3 1.287.5 320.4 676.4
TOT 49.3 1,162,4919.8 442.7 73.0 1.318.4 351.4 . 161.5
WESTCHESTER RES 9.1 2.477,002.C 58.3 29.1 116.6 116.6 320.6
COM 123, 1,615,951 1,368.8 209.1 4.125.4 1.026.6 2.167.3
10T 1€2.2 4,092,953, 1 1,427.1 228.3 4.2u2.0 1, 143.2 c.487.8
TOTAL . . ' _ ' 1,5€0.0 37,093,660.0 13,865.2 2.292.5 42,279.6 11.025.9 23.917.8
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sRESCOM POLL UTILITYILILCOYX :
: POLL JTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION

FOR NEW YORK STATE 1976 (1000 TONS)
_ LILCO :
COUNTY ALDEHYDES  CARBON DIOX  CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
NASSAU RES 59.9  5,095,444.0 119.9 59.9 239.8 239.8 659. 4
com 222.6  2,702,870.8 2,289.5 349.8 6,900.3 1,717.1 3,625.0
TOT 282.5  7.798,314.8 2,409.4 1409.7 7,140.1 1,956.9 4.284.4
SUFFOLK RES 46.7  3,973,257.0 93.5 46.7 187.0 -187.0 514.2
COM 186. 1 2,259,317.8 1,913.8 292 . 5,767.9 1,435.3 3,030. 1
TOT 232.8  6,232,574.9 2,007.3 339. | 5,954.9 1.622.3 3,544.3
TOTAL 515.3  14,030,883.7 4,416.6 748.9 13,094.9 3,579.2 7.828.8
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*RESCOM POLL UTILITY(NIAGARA MOHAWK) X
: S0LLUTION FROM FESIDENTIAL AND COMMERCIAL OIL CONSUMPTION
FOR NEW YCRK STATE , 1976 (1000 TONS)

NIAGARA MIHAWK :

COUNTY ALOEHYDSS ~ CARBON DIOX  -ARBGN MONO HYDRO CARBON NITROGEN OXIPE  PARTICULATES SULFUR DIOXIDE
ALBANY RES 8.1 B84.,428.5 16.1 8.1 2.2 32.2 88.6
. com 47.0 571.252.7 483.9 73.9 1.458.4 362.9 766.2
TOT 55. 1 1.255.681.2 500.0 82.0 1.490.6 395. 1 854 .7 -

CATTARAUGUS " RES 1.2 102,476.0 ' 2.4 1.2 4.8 4.8 13.3
: CoM g.2 111,491 .1 =T TN 284.5 70.8 149.5

10T 10 .8 213,967. | 95.9 15.€ 289.5 75.7 162.8

- CHAUTAUQUA RES 1.1 89.998.0 2.l 1.1 y.2 4.2 11.6
' COM 3.3 39,766.0 33.7 5.1 101.5 25.3 53.4

10T 6.3 129.783.9 35.8 6.2 105.3 29.5 65.0

CLINTON ’ RES n.g 381,131.5 9.0 4.5 17.3 17.9 49.3
COM 19.2 . 232,869.4 197.3 30.1 504.5% 147.9 312.3

101 23.7 61%.000.9 206.2 3.6 Bl2.4 165.9 361.6

COLUMBI A RES 2.6 225.003.5 ‘ 5.3 2.6 10.6 10.6 29,1

: COM 3.9 120.812.2 102.3 15.6 308.4 76.8 162.

10T 2.6 345,815.7 107.6 18.3 319.0 87.3 191. 1

.CORTLAND : RES 1.0 86,700.0 2.0 1.0 Y. 4.1 1.2
: . CoM 72 - 87,838. | Y IR 22u.2 55.8 117.8
70T 8 3 174,538.2 76.4 12.4 228.3 59.9 129.0

ERIE RES 5.9 505,478.0 11.9 5.9 23.8 . 23.8 65.4
: coM 20.3 247.087.3 209.3 32.0 630.8 157.0 3314

10T 26.3 752,565 .4 221.2 37.9 654 .6 180.8 396.8

ESSEX . RES 2.6 224 ,476.5 5.3 2.6 10.6 10.6 29.0
COM 9.0 108.929.2 92.3 4.1 278. 1 69.2 146, |

107 11.6 333.405.7 97.6 16.7 288.7 79.8 175 )

FRANKL IN ' RES 3.1 264,528.5 - 6.2 3.1 12.4 12.4 3.2
COM 10.7 130.255.7 110.3 16.9 332.5 82.8 147

10T 13.8 3g4.784.2 116.6 20.0 345.0 g5.2 208.9

GENESEE RES 1.3 106.,836.5 2.5 1.3 5.0 5.0 13.8
COM 8.5 102,936.7 87.2 13.3 262.8 65.4 138. 1

TOT 9.7 209,773.2 89.7 4.6 267.8 704 151.9

HAMILTON RES 0.4 33,362.5 0.8 0.4 1.6 1.6 4.3
COM P.2 14,344 .6 12.2 1.9 36.6 9.1 19.2

TOT 1.6 47,7071 . 12.9 2.2 8.2 10.7 23 6

HERK [MER ‘ RES 2.7 227.630.0 ' 5.4 2.7 10.7 10.7 29.5
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dUU OWW OWE

oo DUW OO-~

o

om-—

21.
24 .

25.
e8.

10.

12.
4.

60.
67.

80.
88.

25.
30.

OVOW FOA de=O -JOIN

—_— —
_ry O—0 RNOO M- DR ©Off oro,m -

o

—_

yee.
1433,

2.
502.
515.

179.
185.

a54.
260.

9.
1,195.
1,225.

3e.
1,581.
1,614,

18.
501.
519.

205.
ctl.

10.
516.
526.

20.
790.
811.

18.
721 .
™O0.

18.
770.
789.

185.
192.

aa.
816.
838.

S of

i -

—O0 Wrfh COW OUO-

LYo O W ow~-

—WW wo

ndgr oo VU

105.
115.

ie.
125.
137.

Y.
50.

63.
69.

9.
297.
326.

32.
393.
4es.

8.
124,
143,

51.
56.

10.
128.
139.

0.
196.
217.

18.
179.
198.

18.
191.
209.

46.
52.

ac.
203.
2es.

oo

&N -

TUD NFY <l oD ODW <o -

WOW Y-

-,

NHWD O—d OD-—

eee:
col.
35.

263.
299.

17.
.

16.
133.
150.

80.
6e8.
708.

88.
831.
919.

50.
263.
313.

15.
108.
123.

29.
ert.
300.

56.
“wis.
wie.

- 950.
379.
“430.

4g.
405.
49y |

18.
97.
115,

60.
429.
489.

NOWw - NOE

~NOY o wWw- Lo

OV NISwWw Do o ofa oOfusE o e -



89-9

WARREN RES 2.4 206,856.0 4.9 2.4 9.7 9.7 e6.
CcomM 12.0 ©145,599.¢ 123.3 18.8 371.7 92.5 195.

TOV 14 .4 352,455.¢ 1es8.a 21.3 38i.4 102.2 cel.

WASHINGTON RES 2.2 188,130.5% 4.4 e.e 8.9 8.9 24
: COoM 9.5 - 115,428. % 97.8 4.9 a9 .7 73.3 154.

- T0T 1.7 203,558.8 162.2 17.2 303.5 82.e 179.

%6.8 13,141,935.9 4,768.4 791.6 14,187.2 3.803.6 8,262.

TOTAL 53

owe

no ;)!
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*RESCOM POLL UTILITY(MYSE+G) % :
: POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPTION

FOR NEW YORK STATE _ 1976 (1000 TONS)
NYSE+G

COUNTY ALDEHYDES ~ CARBON DIOX CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
" ALLEGANY RES 0.5 39,074.5 0.9 0.5 1.8 1.8 5.1
COoM 1.6 19.397.0 16.4 2.5 4G.5. 12.3 26.0

' 10T 2.1 58.471.5 17.3 3.0 Si.4 .2 31.1

BROOME RES 3.9 335,716.0 7.9 3.9 15.8 15.8 43.4
: CoM 29.3 355,895.8 301.5 46. 1 908.6 226.1 477.3

TOT 33.3 691,611.9 309.4 50.0 824 .4 241.9 520.8

CAYUGA RES 1.7 143,259.0 3.4 1.7 6.7 6.7 18.5
coM 1.2 136,125.0 115.3 17.6 M7.5 86.5 182.6

701 2.9 279,384.0 118.7 19.3 354.3 a3.2 201.1

CHEMUNG RES 0.8 71,7315 1.7 0.8 3.y 3.4 9.3
COM 2.7 33,268.9 2g8.2 4.3 84.9 21.1 H4.6

70T 2.6 105,001 .4 29.9 5.1 88.3 24.5 53.9

CHENANGO RES 2.4 203.541.0 4.8 2.4 9.6 9.6 6.3
COM 9.7 118,316.6 100.2 15.3 302.1 5.2 158.7

TOT REN 321,857.6 105.0 17.7 311.6 8Y.7 185.0

DEL AWARE RES 2.4 207.348.0 4.9 2. 9.8 9.8 26.8
COM 9.6 116,539.3 98.7 15. 1 297.5 .0 I56. 3

10T 12.0 323.888.3 103.6 17.5 307.3 83.8 1831

L 1VINGETON RES by 121,898.5 2.9 1.4 5.7 5.7 15.8
com 9.0 109, 100.9 92.4 4.1 278.5 69.3 146.3

10T 10.4 230,999.4 95.3 15.6 264.3 75.0 162.1

MAD | SON RES 2.2 183,557.5 4.3 2.2 8.6 8.6 23.8
COM 2.1 147,253. 1 124.7 19.1 375.9 93.5 197.5

107 4.3 330,810.7 129. 1 21.2 384.6 102.2 221.2

OTSEGO RES 3.0 253,614.5 6.0 3.0 11.9 11.9 2.8
COM 12.2 148,194 1 125.5 19.2 378.3 gy | 198.8

707 L 15.2 401,808.6 131.5 22.2 390.3 106. 1 231.6

SCHUYLER RES 0.6 49,172.5 1.2 0.6 2.3 2.3 6.4
A COM 3.0 35,858.9 30.4 4.6 g1.5 22.8 ug. 1
10T 3.5 85,031.4 31.5 5.2 93.9 25. 1 54.5

SENECA RES 0.8 65.407.5 1.5 0.8 3.1 3. 8.5
COM 5.0 61,123.5 51.8 7.9 156.0 38.8 82.0

107 5.8 126,.531.0 53.3 8.7 159.1 41.9 904

STEUBEN RES 1.8 156.,587.0 3.7 1.8 i) 7.y 20.3
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389.C 96.

CoM Y- 152,363.3 129. 1 19.7 8 204.3

TOT 144 308.950.4 132.7 21.6 396.3 104.2 224 .6

SULL VAN RES . 4. 346,664.0 8.2 w1 16.3 16.3 44.9
" Ccom 13.8 167.351.4 141.8 21.7 427.2 106.3 224 .4

10T 179 514.015.4% 149.9 25.7 443.6 122.6 269.3

T10GA RES 2.1 160,766.5 4.3 2.1 8.5 8.5 23.4
; CoM a.q b 14,297 .6 96.8 4.8 291.8 72.6 153.3

107 _ 1. 295.084.3 101. 1 16.9 300.3 81,1 176.7

TOMPK INS " RES 1.4 119,450.5 2.8 Iy 5.6 5.6 15.5
CoM I 140.673.3 119.2 18.2 359. 89.4 188.7

101 13.) 260.123.8 122.0 19.6 364.8 95.0 204. |

WYOM NG RES 0.7 57.638.5 " 0.7 2.7 2.7 7.5
coM 5.0 60.857.5 51.5 7.9 1554 38.7 81.6
TOT 5.7 118.495.9 52.9 8.6 158. | 4l.4 83.1

YATES RES 0.7 56,542.0 1.3 0.7 2.7 2.7 7.3
CoM 35 42.860.4 36.3 5.5 1094 27.2 57.5

10T 4.2 99.402.4 37.6 6.2 TER) 29.9 64.8

TOTAL : 191.9  4,55]1,467.8 1.720.8 284 .1 5.124.4 1.366.8 2.,963.4

*RESCOM POLL UTILITY (ORANGE +FOCKL AND 1%
POLLUTION FROM IESIDENTIAL AND COMMERCIAL OfL CONSUMPTICN
FOR NEW YORK STATE 1976 (1060 TONS)
- _ ORANGE +ROCKL AND : .

COUNTY : ALDEHYDES  CARBON DIOX  CARBIN MONO HYDRO CARBON NITROGEM OXIDE  PARTICULATES SULFUR DIOXIDE
ORANGE RES 8.1 687.641.5 16.2 8.1 32.4 S 32y 89.0
COM 40.8 495.220.2 419.5 Y. | }.264.3 346 664 .2

0T 48.9 . 1,182.861.7 435.7 72.2 1.296.6 347.0 753.2

ROCKLAND RES 1.2 . 102,637.5 2.4 1.2 4.8 _ 4.8 (3.3
: COoM Ny 53.571.3 45 .4 6.9 < 136.8 3.0 7.8

70T 5.6 156.208.8 47.8 8.1 1.6 38.9 85, |

TOTAL © 84.5  1,339,070.4 5 80.3 1.438.2 385.8 838.3

483.
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*RESCOM POLL UTILITY(RG+EIX ‘ .
STEUBEN RES 1.8 156,587.0 3. 7 1.8

7.4 7.4 20.3
COM 12.5 152.363.3 129. 19.7 389.0 96.8 204.3
POLLUTION FROM RESIDENTIAL AND COMMERCIAL OIL CONSUMPT [ON
FOR NEW YORK STATE 1976 (1600 TONS)
: - RG+E

COUNTY - ALDEMYDES  CARBON DIOX  CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
HONROE RES 2.8 },083,011.5 25.6 12.8 51.2 51.2 140.9
COM - g5.2 b.155.634.0 978.9 149.6 2,950 4 734.2 1.550.0

TOT 108.0  2.2w4,705.5 1.004.6 162.4 3.001.7 - 785.5 1.690.9

ONTARIO . RES I.6 156,771.0 3.7 1.8 7.3 7.3 26.2
COM 12.4 150.919.2 127.8 19.5 385.3 g5.9 202.4

T0T Ih.3 306,690.2 131.5 21.4 392.6 103.2 222.6

WAYNE RES 2.4 208, 165.0 4.9 2.4 9.8 9.8 26.9
COM 134 © 162.452.0 137.6 21.0 wiy.7 103.2 217.9

T0T 15.8 370.617.0 142.5 23.5 424 .5 113.0 2uy.8

FOTAL i138.1  2,922,012.7 1,278.6 207.2 3.818.8 1.001.7 2,158.3
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#TYPICAL BILLSCINCUSTRIALIX

UTIelmy

LN

*

R ]

CON ED

Licco

NIAGARA
MOHAWK

NYSE+G

RG+E

COMMUNITY

NYC
NYC
WHITE PLA
INS

WHITE PLA
INS :
LEVITTOWN
BUFF ALO
SYRACUSE
UTICA
BINGHAMTO

N
BINGHAMTO
N

. CHEEKTOW

GA :
CHEEKTOWA
GA
IRONDEQUO
IT T
ROCHESTER

TYFICAL-BILLS--INDUSTRIAL-AS OF JUAN. 1

SCHED

SC-9
SuMM
SC-8
WINT

' SC-9

SUMM
SC-9
WINT
Sc-2-
L
3-PSC
~207
3-PSC
~207
2-PSL
~207
SC30s
C115

SCeps |

115
SCePs
Cl15
SC3P=
C1i5
SC-3

SC-3

TYPE

MUL
MUL
MUL

MUL

MUL -

MUL

MUL

MUL

MUL

MUL

MUL

MUL

MUL

-MUL

TOKH
1SE3KHH

S1410.
S1362.
‘5!398.
S1345.
$839.
$693.
'$693.
$693.
$627.
$530.
$630.
$527.
$747.

M7,

04710779

75K
3ESKNWAH

$2087.
$2033.
$2060.

- $20613.

$1:86.
$S65.
$565.
$965.
$699.
$935.
$935.
$96E .
%1021 .

10621,

150KKW
3EBKHWH -

$2820.
$2725.
52784 .
$2690.
$1647.
$1197.
$1197.
$1197.

81149,

$1203.
$1203.
$1195.
$1257.
$1257.

1977
150KKW
B6ESKWH
4173,
$4078.
$4120.
$4026.
$2586.
$)740.
$1740.
$1740.
$1673.
$1760.
$1760.
$1704.
$1805.
$1805.

300KKW
B6ESKIWH

$5641 .
$5450.
$5569.
$5380.
$3080.
$2197.
$2197.
$2197.
$211.
$2111.
82111,
$2197.
$2491 .
$249) .

300KKW
1 2ESKHWH

$8347.
$8156.
$8241 .
$8052.
$4957.
$3284 .
$3284 .
$3284.
$3205.
$3205.
$2205.
$3284 .
$3575.
$3575.

500KW
1 EBKWH

$S401 .
$c083.
$c282.
$E967.
$=021 .
$3487.

$:487.

$:u87.
$£33688.
$5388.
$3388.
$3487.
$-165.
-165.

600KW
1E6 KWH

$13911.
$13593.
13734,
$13420.
$8149.
$5298.
$5298.
$5298.
$5211.
£5211.
$5211.
$5298.
$5973.
$5973.

1E£3KW
IE6 KWH

$18802.
$18166.
$18563.
$17935.
$9872.
$6710.
$6710.
$6710.
$6578.
$6578.
$6578.
$6710.
$7753.
$7753.

1E3KW
YES KW

$27822.
$27186.
$27468.
$268'0 .
516188.‘
$10332.
$10332.
$10332.
$10225.

- §10225.

$10225.
$10332.

- $11368.

$11368.
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*TYPICAL BILLS(RESIDEMTIAL) %

UTILIETY

LE R

* CENTRAL
HUDSON

#

* CON ED

LH.CO

* NIAGARA
MOHAWK

NYSE+G

¥ ® & ®

ORANGE +
ROCKIL_AN
D

* RG+E

COMMUNI TY
KINGSTON

LINCOLN P
ARK

MOUNT VER
NON

MOUNT VER
NON

MOUNT VER
NON

NYC BRONX
NYC BRONX
NYC BROOK
LYN

NYC BROOK
LYN

NYC MANHA
TTAN

NYC MANHA
TTAN
LEVITTOWN
LEVITTOWN
MINEOLA
MINEOLA
R1VERHEAD
RIVERHEAD
ROSL YN HT
S

ROSLYN HT
S

BUFF ALLD

SYRACUSE
VOORHEE SV
ILLE
CORNI N5

I THACA
WALDEN
MIDDLETOW
N

MIDDLETOW

N
SPRING VA

LLEY

SPRING VA
LLEY
PENF IELD

POPULAT I ON
25544
2851
72718
72778
72718
1471701
1471701
2602012
2602012
1539233
1539233
65440
65440
21845
21845
7585
7585
7242
7242
462768

197297
2826

15792
26226

5277
22607
22607
igrie
18112

8500

Bl_L-MIN

$2.
%2.
$3.
$3.
$3.
$3.
$3.
$3.
$3.
$3.
$3.
2.
2.
$2.
$2.
2.
$2.
$2.
$e.
$3.

$3.
$3.
$2.
$2.
$2.
$3.
$3.
$3.
$3.
.

57
57
46
43
43
47
50
50
47
47
50
37
37
39
39
37
37
37
37
25

25
5

25
35
35
48
48
48
48

27

04/10/79
KWH-INC 100 KWH
12 $9.06
12 $9.06
10 $10.91
10 $10.60
10 $10.60
10 $10.74
10 $11.05
10 $11.05
10 $10.74
10 $10.74
10 $11.05
e $7.62
12 $7.67
12 $7.69
12 $7.74
12 $7.62
e $7.67
12 $7.62
12 $7.67
15 $7.10
15 $7.10
15 $7.10
12 $6.74
12 $6.74
12 $6.79
13 $10.21
13 $10.21
13 $10.21
13 $10.21
12 $5.95

TYPICAL ELZCTRICITY BILLS-RESIDENTIAL-AS OF JAN.

250 KWH

$16.
$16.
$23.
$e2.
$22.
$22.

$23.
.54

$15.
$ie.

$12.
- $12.

$ie.
$l2.
$12.
$19.
$19.
$18.
$19.

$1e.

O4
o4
24

47

Y7,

76
54

.76
.76
.54

.06
.88
.2l
.04
$15.
$15.
$15.

06
88
06
88
48

48
48

0l
01
12
92
09
92
09

ee

I 1977

500 KWH

$26.
$26.

Pu i

$39.
$39.
$40.

Pui
P41

$u0.
$40.

B4 1

$26.
$27.
$26.
.88
$26..
.60

02

27
$27

$26.

$27

$19.

$19.
$19.

%18

$33.
$36.
$33.
$20.

Ie
12

.2l

64
64
15

T4
LT

15
15

.7

02
60
28

o2

.60

16

16
16

.34
$18.
$18.
$36.

34
57
09
54
G638
54

01

750 KWH

$36.
$36.
$57.

$54

$55.
$57.
$57.
$55.
$55.

$57.

634

B34

$36.

$25.
$25.

$25.
$25.
$25.
8.
$45.
$u48.
5.
%27,

20
20
13

.1

48
87
87
48
48

a7

.18
$36.
$35.
$36.
$34.
$36.
.78,

37
13
13
78
37

37

84
84

25
25
59
49
g4y
49
gy,

1000 KWH

$46.
$46.
$77.
$73.
$73.
$74.
$78.
$78.

74

74

$78.

us.
8.
$u45.
g48.
$us.
$u48.
5.

$48.
$32.

$32.
$32.

$33.
$33.
$34.
.89

$60

$58.

$60

$58.

$34

28
c8
12
98
98
=k}

ie
e

L9,
.94

1e

1
08
56
57
b
09
1

09
52

52
52

™

™
19

34

.89

34

.26

SEASCN

SUMMER
WINTER
WINTER
WINTER
SUMMER
SUMMER
WINTER
WINTER
SUMMER
WINTER
SUMMER
WINTER
SUMMER
WINTER
SUMMER
WINTER

SUMMER

SUMMER

WINTER
SUMMER

WINTER
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. ROCHESTER

296233

*TYPICAL BILLS(COMMERCIAL )X

LYN

. " NYC BROOK

LYN

utielTy COMMUNITY

L X

* CON ED NYC

# NYC

* WHITE PLA
INS -

# WHITE PLA
INS

* LILCO LEVITTOWN

¢ LEVITIOWN

* NIAGARA BUF FALO

MOHAWK

# SYRACUSE

. UTICA.

» NYSE+G = BINGHAMTO
N

# CHEEKTOWA

. GA

* RG+E IRONDEQUO
IT TWN

“ ROCHESTER

2eo2012

TYP{CAL

SCH CESIGN
SC-2.9 SUM

" SC-2,3 WIN

T
SC-2,3 SUM

- SC-2,3 WIN

SC-2 suUMM
SC-2° WINT
2-PSC-267

2-PSc-207
2-PSC-207
SC2PSC115
SCePSCI15

S.C. NO.7

S.C. NO.7

$%e.27

£3.47

$5.95

0.7

$ic.22

$22.76

ELECTRICITY-BILLS-COMMERC [ALL-AS- OF JAN. 1

TYPE OF SERVICE

GEN;
GEN

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

375 KWH-3

$40.
.82

$38
$39

$38.

$23.
2].84
$22.

$21

$22.
$22.
$19.

$19.

831
$31

KW
02

.51

33
55
eo
20
20
20

20

.21
.2l

750 KWH-B

$75.
$73.

74

$72.

$45.
.2l
$39.

B4

$39.
$39.
.79

B34
B34

47,

7.

1977

KW

63
c4

.67

31
17
82

82
82

.19

84
B84

$20.01

$40.15

1500 KWH-12

$189.
.60

$181

$186.
$179.
$688.

.96
$75.

%79

$75.
$75.
$77.
$77.
$95.

$95.

$27. 14

$55.48

K
o4

B3
29
“e
o2
05

0s -

37
37
68

68

$34.26

74 .94

6000 KWH-30
5T

$567

$548.

$351
$351

$273.
$273.
$263.
$263.
$315.

$315.

KW

.57
$555.

48

.26

Y1

.66 -
.66
$273.

y2
ye
4e
84
Sy
78

WINTER

10000 KWH-40

$6856 .
$830.

$8&5.
$820.-
$533.
$533.
$428.
$uc8.
ue8.
$409.
$409.
$u59.

$459.
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*PCWER PLANT CONS(CENTRAL HUDSON)X

FOWER PLANT

*

* COXSAEKIE
DANSKAMMER
DASHVILLE
MEVERSINK

T o T

-

ROSETON
* S0. CAIRO
* STURGEON

POWER PLANT FUEL CONSUMPT1ON-1976
: 04/10/79

COUNTY ‘COAL COAL GAS
1000 TONS 1E9 BTU  MMCF

GREENE
ORANGE
ULSTER
SULLIVA
N
ORANGE
GREENE
ULSTER

“POWER PLANT CONS(CITY OF JAMESTOWN) ¥

POWER PLANT

area

#= S.A. CARLSO
N

POWER PLANT ‘FUEL CONSUMPTION-1976
04/10/79

COUNTY COAL COAL GAS

16066 TONS 1£9 BTU  MMCF

#*POWER PLANT CONS(CITY OF PLATTSBURGH)X

POWER PLANT

8

* DIESEL

POWER PLANT FUEL CONSUMPTION-1976
04/10/79

COUNTY COAL COAL GAS

1000 TONS 1E9 BTU™  MMCF

GAS
1E9 BTU

GAS
1ES BTU

GAS
1E9 BTU

olL
1000 BARRELS

3679
1621
oiL
1000 BARRELS
olL

1000 BARRELS

oiL
1£9 BTU

23067

10164

oiL
1E9 BTU

olL
1£9 BTU
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*POWER P_ANT CONSI(C

POWER PLANT

LR X )

»

* » %5 ®x %

59 ST
4 ST
ARTHUR KILL

ASTORIA
BOWL INE

EAST RIVER

GOWANUS
HUDSON AVEN
UE :
INDIAN POIN
I

KENT AVE
NARROWS EAY
RAVENSHOCD
ROSE TGN

.WATERSIDE

COUNTY

NEW YOR
K
INEW YOR
K
RICHMON

D
QUEENS

_ ROCKLAN

)

NEW YOR
K

KINCS

- KINCS

WESTCHE
STER
KINZS
KINGS
QUE=NS
ORAMGE

. NEW YOR

K -

oN ED)X

POLER PLANT FUEL CONSUNPTION-1976
D4,10/79
COAL COAL GAS

1000 TONS 1ES BTU  MMCF

382
63

78

218
1385

GAS

1ES BTU

396
64

80

eae2

1413

olL
1000 BARRELS

1419
639
5479

10087
S04

2275

au7
974

118

2

784
12747
324!
21t

<01t
1ES BTU

8841
3950
34353

63245
31626

14264

5938
6107

™0

13
4316
79924
20321
13330
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#POMER PLANT CONS(LILCO)X

POWER PLANT

LR B

®* B B R =

¥ 0o % 99

BARRETT

FAR ROCKAWA
Y

GLENWOOD
HOLBROOK
MONTAUK .
NORTHPORT
PORT JUEFFER
SON
SHOREHAM

E. HAMPTON
S. HAMPTON
SOUTHOLD

W. BABYLON

POWER PLANT FUEL CONSUMPTjON-1976
04/10/79

COUNTY

NASSAU
NASSAU

NASSAU

SUFFQALK
SUFFALK
SUFFALK
SUFFQLK

SUFFCLK
SUFFCLK
SUFFCLK
SUFFGLK
SUFFCLK

COAL
1000 TONS

COAL
1£9 BTU

GAS
MMCF

701
232

216

GAS
IES BTUL

715
237

220

OlL

1000 BARRELS

2929
544

1944
595

10183
4503

|

olL
1£9 BTU

18365
311

12183
3731

63847
28234

6

25
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*POWER PLANT CONS(NIAGARA MOHAWKI X
POWER PLANT. FUZL CONSUMPTION-1976

% % T ® & &

04/10/79
POWER PLANT COUNTY COoAL COAL GAS GAS oiL oJL
- 1000 TONS 1£9 B7U MMCF 1E9 BTU 1000 BARRELS 1E9 BTU
® 4R
* OSWEGQ OSKWEGO ueo7 28886
+ ROSETON ORANGE 3cut 20321
* ROTTERDAM SCHENEC 61 382
TACY .

* ALBANY . ALBANY - 3507 21989
* HUNTLEY ERIE 1616 33640
* DUNKJFK CHAUTAU 1217 29208
' Qua

COLTON

TRENTON

SCHOO. ST

SHERMEN IS.

SPIER FALLS

STEWAZDS BR

1DGE
& OWNED
* LEASED
-+ DIESEL

sPOWER PLANT CONSINYSE+G) X
FOWER PLANT FUEL CONSUMPTION~1976

04/10/79
POWEF PLANT ~ COLNTY  COAL COAL GAS  GAS olL OIL
1000 TONS  IES BTU MMCF  1E9 BTU 1000 BARRE_S  1E9 BTU
LI
» GOUDEY _  BRCOME 350 . 8400
+ GREENIDGE YATES 386 9264
» HICKL ING STEUBEN 403 . 9816
+ JENNISON CHZNANG 194 4656
0 .
+ MILL IKEN TO4PK IN 752 18048
s

+ HOMER CITY

¢« MISC. HYDRO

¢ MISC. DIESE ~
L
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*POWER PLANT CONb(ORAVGE+ROCKLAND)X
POAER PLANT FUEL CONSUMPTION-1976
04/10/79

POWER PLANT

L R X

]

*

+
&

*POWER PLANT CONS(PASNY)ZX

HILLBURN
LOVETT

SHOEMAKER
BOWL INE

HYDRO

POWER PLANT

LR R}

MOSES NIAG.
LEWISTON
AUX. PUMPED

STORAGE
BLENHIEM GI
L.BOA
FITZPATRICK

INDIAN POIN |

T
MOSES POWER
DAM

COUNTY

ROCKLaN
D
ROCKL AN
D

ORANGZ
ROCKL AN
b

COAL
1000 TONS

COAL
1ES BTV

GAS
MMCF

1878

32

POWER PLANT FUEL CONSUMPTION-1976
04710779

COUNTY

COAL
1000 TONS

COAL
1E9 BTU

GAS
MMCF

GAS
lE9 BTU

1916

32

GAS
tES BTU

olL
1000 BARRELS
e
c417
e
2525

olL
1000 BARRELS

OIL
1£9 BTU

13
15155

13
15832

OlL
1£9 BTU



0g8-¢

*POWER PLANT CONS(RG+EIX
POWER PLANT FUEL CONSUMPTION-1976

04/1C/79
POMER PLANT  COUNTY COAL  COAL GAS
1000 TONS  1E9 BTU  MMCF
IR ] -
+ ROCH 3 MONROE 197 4728

* ROCH 7 ° MOMROE 515 12360

#*POWER PLANT CONS(YILLAGE OF FREEFORTIX
POWER PLANT FUEL CONSUMPTION-1976
04/10/79 '

FOWER PLANT COUNTY COAL - CaAL GAS
100C TON3 1£9 BTU MMCF

LR

* SUNRESE HWY

s BUFFELO AVE

GAS
1ES BTU

"GAS .
1ES BTU

OlL
1000 BARRELS

930
|

OoiL
1000 BARRELS

OiL
I1E9 BTU

5831

OlL
1£9 BTU
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*SOL IDWASTE *X
SOLID WASTE SUPPLY FOR NEW YORK STATE BY COUNTY FOR THE YEAR 1976

COUNTY “SUPPLY

(BTUXIE+S)
ALBANY 1,732
"ALLEGANY 0
BRONX 9,159
BROOME 1,584
CATTARAUGUS o
CAYUGA -0
CHAUTAUQUA 0
CHEMUNG 638
CHENANGO -0
CLINTON 0
COLUMBIA 0
CORTLAND 0
DEL AWARE .0
DUTCHESS 0
ERIE 7,084
ESSEX ’ 0
FRANKL IN 0
GENESEE - 0
GREENE 0
HAMILTON 0
HERKIMER 410
JEFFERSON 0
KINGS 16,237 5
LEWIS 0
LIVINGSTON 371
MADISON 379
MONROE 4.617
MONTGOMERY 331
NASSAU 0
NEW YORK 9,521
NTAGARA 1,543
ONE IDA 1,608
ONONDAGA 2,763
ONTARIO 554
ORANGE 0
ORLEANS 247
OSKWEGO 635
OTSEGO ' 0
PUTNAM" 463
QUEENS 13,191
RENSSELAER 920
RICHMOND 2,167
ROCKLAND 1,684
SARATOGA 860
SCHENECTADY 950
SCHOHARIE 0

SCHUYLER 0



424!

SENECA 0
STEUBEN 0
ST. LAWRERCE 0
SUFFOLK 8,380
SULL IVAN )
T10GA 348
TOMPK INS ]
ULSTER 0 .
WARREN - 0
WASHINGTON 0
WAYNE 534
WESTCHESTER 5,305
WYCMING 0
YATES 0
. TOTAL - 64,836

*UTILITY(5AS,BROOKLYN UNION)X .
: GAS SUPPLY FROM UTILITY EROOKLYN UNION 1876

RES CO5~ $3.720/MFC
Cl CO5T $3.190/MFC
PA CO5T $2.730/MFC

COUNTY

KINGS
GQUEENS
RI1CHMOND

TOTALS

RES DEM
MCF

‘44,927,376

22,39, 367
5,647,846

72,969,589

Cl DEM
MCF

10,520,457
4,859,982
939,938

16,320,377

PA OEM
MCF

2,168,E92
1,081,099
272,e53

3,522 644

TOTAL
MCF -

57,616,725
28,335,448
6,860,437

92,812,610
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*UTILITY(GAS,CENTRAL HUDSON) X

COUNTY

ALBANY
DUTCHESS
GREENE
ORANGE
ULSTER

TOTALS

GAS SUPPLY FROM UTILITY

*UTILITY(GAS,COLUMBIA) X

COUNTY

ALLEGANY
BROOME

CATTARAUGUS

CHEMUNG
DEL AWARE
ORANGE
SCHUYLER
STEUBEN
SULL IVaN
TI10GA
YATES

- TOTALS

RES COST * $3.250/MFC

Cl COST  $2.030/MFC

PA COST  $1.990/MFC
RES DEM Ci DEM

MCF MCF

55,824 89,453
1,706,595 2.124.313
100,129 146, 396
1,232,583 149,795
541 .506 312.885
3,636,637 2,822,842
GAS  SUPPLY FROM UTILITY

RES COST $2.225/MFC

Cl COST  $1.635/MFC
RES DEM Cl DEM

MCF -~ MCF

10,983 1,115
7,492 .856 3,679.228
1.065.110 5.409.795
32.361 1984
378.308 309,052
0 7,955
297,983 257, 388
36.644 987,585
0 Y747
185, 124 16, 354
90.558 71,940
9,589,927 10,746,643

CENTRAL HUDSON

COLUMBI A

PA DEM
MCF

13,165
294,208
39,634
151,133
57,340

555,480

- PA DEM

MCF

o OO0OCOOO0O0O0O0O0O

1976

1976

TOTAL
MCF

158,442
4,125,116
286,159
1,533,51)
911,731

7,014,959

TOTAL .
MCF

12,098
11,172,084
6,477,905
34,345
687, 360
7,955
555,371
1,024,229
Y, ™7
201,478
161,998

20,336,570
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«JTILITY{GAS,CON

COUNTY

BRONX

NEW YORK
QUEENS
WESTCHESTER

TOTALS -

EDIX

ayUTIL ITY (GAS,CORNING)I ¥

COUNTY

CHEMUNG

STEUBEN

TOTALS

GAS SUPPLY. FROM UTILITY
RES CO3T $4.260/MFC
€l COST  $2.800/MFC
PA COST  $2.170/MFC
RES DEM Cl DEM .
MCF MCF
9,088,000 5,928, 000
7.151,000 12,183,000
§.392,000 5,052,000
15,583,000 7,233,000
40,214,000 20,396,000
GAS SUPPLY FROM UTILITY
RES COST '$1.538/MFC
Cl COST  $1.304/MFC
PA COST  $1.447/MFC
RES DEM Cl DEM
MCF MCF
134,438 12,094
1,961,828 3,374,845
2.0b96,266 3,386,939

CON ED

CORNING

PA [EM
HMCF

1,367,000
1,023,€00

546,600
1,480,000

4,416,000

PA DEM
MCF

4,849
229,845

© 234,694

1976

1976

TOTAL
MCF

16,383,000

20,357,000
13,990,000
24,296,000

75,026,000

TOTAL
MCF

151,381
5,566,518

5.717,899
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*UTILITY(GAS,LILCO) X
GAS SUPPLY FROM UTILITY  LILCO

RES COST $3.360/MFC
Cl COST  $2.730/MFC

COUNTY RES DEM - Cl DEM PA DEM

MCF MCF MCF

NASSAU 14,310,373 8,725,439 0
QUEENS 1,070,563 659,320 0
SUFFOLK 12,365,625 6,001,971 0
TOTALS 27,746,561 15,386,730 0

*UTILITY(GAS,NATIONAL FUEL)X
GAS SUPPLY FROM UTILITY NAT {ONAL FUEL

RES COST $2.208/MFC
Cl COST $1.857/MFC

COUNTY RES DEM Cl DEM PA DEM
MCF MCF MCF

ALLEGANY 1,448,183 1,281,431 0
CATTARAUGUS 2,420,613 1,513,425 0
CHAUTAUQUA 8,183,598 69,486 0
ERIE 59,634,424 40,344,439 0
GENESEE 2,174,198 1,756,434 0
MONROE 479,684 369,451 0
NTAGARA 4,201,448 7,777,896 0
STEUBEN 1,275,614 665,978 0
WYOMING 1,069,454 817,673 0

TOTALS 80,887,216 54,596,213 0.

1976

18976

TOTAL
MCF

- 23,035,812
1,729,883
18,367,596

43,133,291

TOTAL
MCF

2.729,614
3,934,038
8,253,084
99,978,863
3,930,632
849,135
11,979, 344
1,991,592
1,887,127

5,483,429
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*UTILITY (GAS ,NIAGARA MOHEHK ) X

-CAUNTY

ALBANY

- CCLUMBIA

FULTON
HERKIMER
JEFFERSON
MADISON
MONTGOMERY
ONE 10A
ONONDAGA
OSWEGO
RENSSELAER
SARATOGA
SCHENELCTADY

. WARREN .

WASHINGTON

TOTALS

GAS

RES COST
Ci COST

RES DEM
MCF

7,622,715
660,515
1,484,232
1,281,398
2,132,801
1,155, 141
1 629,922
8.c52.217
16,919, 351
2,917,868
3,300, 064
2,519,510
4,936, 104
853,883
630,515

57,156,236

SUPPLY FROM UTILITY

S2.330/MFC
$1.900/MFC

Cl DEM
MCF

4,525,618

654, 355
1,068,421

126,448
1,620,987
1,092,425
1,070,320
5,963,951
12,019,183
2,030,503
1,878,367
2,225,856
2,222,605

941,811

654, 355

36,095,216

NTAGARA MOHAKWK

PA DEM
MCF

o OCOCO0OOODOODOOCOODOO0O00O

1976

TOTAL
MCF

12,138,333
t.314,870
2,552,653
1,407,847

.- 3,753,788

2,247,566
2,700,242
14,016,168
28,938,544
4,948,371
5,178,431
5,745, 366
7.208,709
1,795,694
1,314,870

95,261,452
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*UTILITY(GAS,NYSE+GI X

COUNTY

CAYUGA
CHEMUNG
CHENANGO
CORTLAND
LIVINGSTON
MADISON
NIAGARA
ONE [DA
ONONDAGA
ONTARIO
ORANGE
ORLEANS
OTSEGO
SARATOGA
SENECA
TI10GA
TOMPKINS
WAYNE
WYOMING
YATES

TOTALS

GAS

SUPPLY FROM UTILITY

RES COST $2.079/MFC

Cl CcosT
PA COST

RES DEM
MCF

2,127,648
4,447,459
379,897
1,426,110
473,131
88,730

1,668,611

50,526
301,901
1,988,528
208,211
759,492
483,233
157,168

- 886,926
321,216
1,989,016
1,282,030
17,950
364,371

19.422. 150

sUTILITY (GAS, ORANGE +ROCKIAND) X

COUNTY

ORANGE
ROCKI_AND

TGTALS

GAS

$1.674/MFC
$1.653/MFC

Cl DEM
MCF

1,432,911
5,275,200
359, 369
1,384,059
386,120
17,566
2,309,032
58,027
67,884
1,571,860
135,351
445,026
278,279

42,932

865,484
269,716
2,080,724
1,025,632
5,402
217,637

18,228,271

SUPPLY FROM UTILITY

RES COST $2.390/MFC

Cl cost

RES DEM
MCF

3,130.572
10,668,647

13,793.219

$1.880/MFC

C! DEM
MCF

1,826,908
7,282,014

9,108,922

NYSE+G

PA DEM
MCF

286,826
615,445
33,842
370,549
45,159
183,620
230,916
295
29,862
347,111
20,626
83,192
25, 362
7,997
77,308
59,382
1,053,929
210,837
1,091
36,840

3,720,189

ORANGE +ROCKL AND

PA DEM
MCF

1976

TOTAL
MCF

3,847,385
10,336,100
773,108
3,180,718
904,410
289,916
4,208,559
108,848
399,647
3,907,499
364,188
1,287,710
786,874
208,097
1,829,718
650,314
5,123,669
2,518,559
24,443
618,848

41,370,610

1976

TOTAL
MCF

4,957,480
17,950,661

22,908, 141
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*UTILITY(GAS ,FAVILLIOWX i
. GAS SUFPLY FROM UTILITY PAVILL ION 1976

RES COST $i.910/NFC
Cl COST  €1.B03/NFC

COUNTY RES DEM ~Cl DEM ‘ PA DEM TOTAL
MCF MCF MCF MCF

GENESEE 383,464 ' 635,977 0 1,019,44}

L IVINGSTON 871,204 304,682 0 1,176,086

WYOMING 4E7, 192 382,577 0 803,769

TOTALS 1,631,860 1,323,436 0 3,005,296

*UTILETY (GAS | PENN+S0UTH) X . ) ’
GAS SUPFLY FROM UTILITY PENN~SOUTH 1976

RES COST 32.226/MFC
Cl COSt $1.991/MFC

COUNTY - RES DEM Cl OEM ' PA DEM TOTAL

MCF MCF MCF MCF
T10GA {15,056 102,395 4 0 217,451

TGTALS 115,056 , 102,395 0 217,451



68-4

*UTILITY(GAS,RG+E) X

RES COST

Cl COST

PA COST
COUNTY RES DEM

MCF

GENESEE 224, 169
L IVINGSTON 84,303
MONROE 27,193,0-0
ONTARIO 189,682
ORLEANS 47,899
WAYNE o 852,610
TOTALS 28,591,703

*UTILITY(GAS,ST. LAWRENCE)X

GAS SUPALY FROM UTILITY

$2.450/MFC
$1.890/MFC
$1.930/MFC

Cl OEM
MCF

80,845
30,403
15,250,531
68,407
17,275
307,487

15,754,948

GAS SUPPLY FROM UTILITY

RES COST $2.840/MFC

cl CosT
COUNTY RES DEM
MCF
ST. LAWRENCE 1,544,198
TOTALS

1,844,198

$2.180/MFC

Cl DEM

MCF

3,971,183

3,971,183

RG+E

PA DEM
MCF

30,181

11,350

1,670,568
25,538
6,449
114,791

1,858,877
ST. LAWRENCE

PA DEM
MCF

1976

1976

TOTAL
MCF

335,195
126,056
44,114,139
283,627
71,623
1,274,888

46,205,528

TOTAL
MCF

5,515,381
5,515, 381
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COUNTY

ONONDAGA
TOTALS

*UTILITY{GAS,SYRACUSE SUBURBAN)X

GAS SUPPLY FROM UTILITY

RES COST ©1.978/MFC

“UTILITY POLL (CENTRAL HUDSON) X

PONER,PLANT

. COXSACKIE

DANSKAMMER
DASHVILLE
NEVERS INK
ROSETON
SO. CAIRO
STURGEON

TOTAL

POWER PLANT

S.A. CARLSON

TOTAL

sUTILITY POLL(CITY OF JAMESTOWN)X

Cl COST  ©1.B45/MFC
'RES DM Ci DEM
MCF . MCF
515,472 2,919,796
515,472 2,919,796

POLLUTION IN  TONS  7OR
COUNTY ALDEHYDES
GREENE
ORAMSE 77.8
ULSTER
SULL.IVAN
ORAMGE 3.2
GREENE
ULSTER

J1ec.0

POLLUTION IN TONS FCF

COUNTY ALDEHYDES

SYRACUSE SUBURBAN

PA DEM
MCF

CENTRAL HUDSON

1976
TOTAL
MCF
3,435,268
3,435,268
1§76

CARBON MONO HYDRO CARBCN NITROGEN OXIDE

3.2 155.5 800'%.0
1.4 68.5 352%.8
4.6 2c4.0 11529.8

CITY OF JAMESTORN

1976

CARBON MONO HYDRO CARBON .NITROGEN OXiDE

PARTICULATES SULFUR DIOXIBE

622.0 10867.6
2.0 5999.5
896.0 16867. |

PARTICULATES SULFUR DIOXIDE
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*UTILITY POLL(CITY OF PLATTSBURGH)X

POLLUTION IN TONS FOR CITY OF PLATTSBURGH 1976

POWER PLANT COUNTY ALDEHYDES CARBON MONO HYDRO CARBON N{TROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
DIESEL

TOTAL
*UTILITY POLL(CON ED)X ) :

: POLLUTION 1IN TONS FOR  CON ED 1676

POWIR PLANT ’ OOUNTY ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
ARTHUR KILL RICHMOND 115.1 2345.5 230.1 12081.2 920.5 - 4756.5
ASTORIA QUEENS . 2li.8 635.5 423.7 ea2etl .8 1694 .6 8420. t
BOWL INE ROCKL AND 70.6 2.7 141.2 7409.6 564 .6 3590.5
EAST RIVER NEW YORK 47.8 S 143.3 95.6 5016.4 382.2 2051.0
GOWANUS KINGS 18.9 59.7 39.8 2088. 1 -159.1 442.7
HUDSON AVENUE KINGS 20.5 61.4 40.9 2147.7 163.6 878.1
INDIAN POINT WESTCHEST® 2.5 7.4 5.0 260.2 i9.8 102.4
KENT AVE KINGS .0 N N Y. Y4 .3 . .5
NARROWS BAY KINGS 16.5° 49.4 32.9 1728.7 131.7 288.0
RAVENSWHOO0D ~ QUEENS ’ 267.7 803.1 535.4 28107. 1 2i41.5 11066.2
ROSETON GRANGE 68.5 4.7 137.0 7051.3 548.0 13998.0
WATERSIDE -~ NEW YORK "4.6 133.9 89.3 4687.8 357.2 1916.7
59 ST NEW YORK 115.8 4.7 231.6 11920.1 926 .4 2732.5
4 5T - ) NEW YORK 13.3 .5 26.6 1370.6 106.5 326.3

TOTAL . 1014.6 2460.9 2029.2 106115.0 8116.0 48570.5
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*UTILITY POLL(LILCO)X

POLLUTION IN TONS FOR LILCO 1976

POWER PLANT COUNTY ALDEHYDES CARBON MONC HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
BARRETT NASSAU 61.5 184.5 123.0 6458. 4 4g2.1 . 3325.2
£. HAMPTON SUFFOLK
FAR ROCKAWAY NASSAU : TR 34.3 ge.8 1199.5 9].4 508.6
GLENWOOD NASSAU 40.8 122.5 €1.6 4236.5 326.6 2142.0
HOL BROOK SLFFOLK 12.5 37.5 £5.0 1312.0 100.0 397.3
MONT AUK SLFFOLK
NORTHPORT SUFFOLK 213.8 641.5 427.7 22453.5 1710.7 82622.5
PORT JEFFERSON SUFFOLK 34 .6 283.7 189. 1 9929. | 756.5 34431.3
SHOREHAM SUFFOLK .0 i .0 2.2 2 7
SOUTHOLD : SUFFOLK
S. HAMPTON . SUFFGLK
W. BASYLON SUTFOLK . .3 .2 8.8 7 2.4

TOTAL 4347 C1304.4 869.4 45650.0 3478.2 i23430.0
" wUTILITY POLL(NIAGARA MOHAWK)X _

POLLUTION 1IN TONS FOR  NIAGARA MOHAWEK 1976
POWER PLANT COUNTY ALDEHYDES  CARBON MONO HYDRD CARBON NITROGEN OXIDE ~ PARTICULATES SULFUR DIOXIDE
ALBANY A_BANY 72.6 220.9 - 147.3 7732.9 589.2 26698.5
COLTON .
DIESEL , . :
DUNK 1RK CHAUTAUQUA .0 608.5 182.6 . 10953.0 . 797. ) 53182.9
HUNTLEY ERIE 4.0 805.0 41.5 14590.0 i054 .6 53344.6
LEASED : ,
OSWEGO OSWEGO . 96.7 290.2 193.5 10158. 4 7.0 39955.2
OWNED . ~
ROSETON GRANGE 68.5 2.8 137.0 7051.6 548.0 11933.0
ROT TERDAM SCHENECTA® ;.3 3.8 2.6 134.6 10.2 61.1
SCHOOL ST :
SHERMAN 1S.
SPIER FALLS
STEWARDS BRIDGE
TRENTON
! 1931.2 904.5 50520.5 3773.1 191281.3

TOTAL , _ 247.
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*UTTLITY POLL(NYSE+G)X
POLLUTION IN

FOWER PLANT COUNTY
COUDEY BROJME
CREENIDGE YATES
HICKLING STEJBEN
HOMER CITY i
JENNTSON CHENANGO
MILL IKEN TOM>K INS
MISC. DIESEL
MNISC. HYDRO

TOTAL

*UTILITY POLL (ORANGE +RICKLAND) X
POLLUTION IN

POWER PLANT COUNTY

BOWL INE ROCKL AND

HILLBURN ROCKLAND

HYDRO .

LOVETT ROCKLAND

SHOEMAKER ORANGE
TOTAL

sUTILITY POLL (PASNY)Z
POLLUTION IN
COUNTY

POWER PLANT

AUX. PUNPED STORAGE
BLENHIEN GILBOA
FITZPATRICK

INDITAN POINT .
MOSES NYAG. LEWISTON
MOSES POWER DAM

TOTAL

TONS  FOR
ALDEHYDES

TONS  FOR
ALDEHYDES

TONS  FOR
ALDEHYDES

NYSE +G 1976
CARBON MONO HYDRO CARBON NiTROGEN OXIDE
175.0 52.5 3150.0
193.0 57.9 3474.0
204.5 61.4 3681.0
97.0 29.1 1746.0
376.0 112.8 6768.0
1045.5 313.7 18819.0
ORANGE +ROCKL AND 1976
CARBON MONO HYDRO CARBON NITROGEN OX1DE
53.0 35.4 1857.0
. . L]
152.3 101.5 5329.5
.1 N 4.4
295.5 137. 1 7185.3
PASNY 1976

CARBON MONO HYDRD CARBON NITROGEN OXI1DE

PARTICULATES SULFUR DIOXIDE

229.3 9243.5
e52.8 997y .2
267.9 8470.4
127.1 4681 .2
492.6 29004 .6
1369.7

61373.9°

PARTICULATES SULFUR DIOXIDE

141.5 899.8
.3 .7
406. | 2582.5
.3 Yy
548.2

PARTICULATES SULFUR DIOXIDE



96~g

“UTILITY POLL(RG+E)X
POWER PLANT

COUNTY

POLLUTION IN

POWER PLANT COURTY

ROCH 3 MONFOE

ROCH 7 MON=O0E
TOTAL

*UTILITY POLLAVILLAGE OF FREEPORT)ZX
' POLLUTION IN
COUNTY

POWER PLANT

BUFFALO AVE.
SUNRISE HWY.

TOTAL

ALDEHYDES

TONS FOR
ALDEHYDES

TONS FOR
ALCEHYDES

CARBON MONC HYDRO CARBON NITROGEN OXIDE

RG+E : . 1976 .
CARBON MONO HYDRO CARBON NITROGEN OXIDE
157.1 68.6 3823.7
257.6 77.3 4637.2
Wi4.7 145.9 8460.9

VILLAGE OF FREEPORT 1976
CARBON MONO HYDRO CARBON NITROGEN OX1DE

PARTICULATES SULFUR DIOXIDE

285.3 12813.5
337.5 18787.3
622.8 31600.8
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*UTIL POLL PER CTY®X .
: . PCLLUTION IN TONS FOR NEW YORK STATE BY COUNTY 1976 _ :
- ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE ~ PARTICULATES SULFUR DIOXIOE

COUNTY

ALBANY 73.6 220.9 147.3 7732.9 589.2 26698.5
BROOME : .8 175.0 52.5 3150.0 229.3 9243.5
CHAUTAUQUA 3.0 608.5 182.6 10953.0 797.1 53182.9
CHENANGO - .5 g97.0 29. | 174%6.0 127.1 4681 .2
JERIE : 4.0 805.0 241.5 14430.0 1054.6 59344 .6
GREENE
KINGS . 56.9 170.6 113.7 5968.9 45y .7 1609.3
MONROE ' 21.3 Yi4.7 145.9 B8460.9 622.8 31600.8
NASSAU 113.7 341.3 227.4 11844 .4 g10. 1 5975.8
NEW YORK ; 221.5 282.4 443, | 2°994.9 1772.3 7026.5
ORANGE 249.0 12.2 498.1 25637. | 1992.3 40865.5
OSWEGO 96.7 290.2 193.5 10158.4 T74.0 39995.2
QUEENS 479.5 1438.6 g959.1 50348.9 3836.1 19486.3 -
R1CHMOND : 115.1 5.5 230.1 12081 .2 920.5 4756.5
ROCKLAND » 139.1 417.1 278.2 14600.5 1112.5 7073.5
SCHENECTA® - 1.3 3.8 2.6 134.6 10.2 61.1
STEUBEN 1.0 204.5 61.4 3681.0 267.9 8470.4
‘SUFFOLK 321.0 -963.1 642.0 33705.6 2568. 1 117454 .2
‘SULL | VAN . »
TOMPK INS ' 1.8 376.0 112.8 6768.0 492.6 29004.6
WLSTER ,
WESTCHEST # 2.5 7.4 5.0 260.2 19.8 102.4
YATES 1.0 193.0 57.9 3474.0 252.8 g .2

TOTAL . : 1903.5 7356.8 4623.8 248290.5 18804 .0 476607.0
sUTIL POLL PER UTIL*X

: POLLUTION IN  TONS FOR NEW YORK STATE BY UTILITY 1976
UTILITY ) ALDEHYDES CARBON MONO HYDRO CARBON NITROGEN OXIDE  PARTICULATES SULFUR DIOXIDE
CENTRAL HUDSON 112.0 4.6 224.0 11529.8 896.0 16667. 1
CITY OF JAMESTOWN : .
CITY OF PLATTSBURGH .
CON ED 1014.6 2460.9 2029. 16115.0 8116.0 48570.5
LiLCo 434.7 1304 .4 869.4 45650. 0 3478.2 123430.0
NIAGARA MOMHAWK 247.1 1931.2 904.5 50520.5 3773.1 191281.3
NYSE+G 5.3 1045.5 313.7 18819.0 1369.7 61373.9
ORANGE +ROCKL AND 68.5 205.5 137.1 7195.3 548.2 3834
PASNY .
RG+E 21.3 Yy .7 145.9 8460.9 622.8 31600.8

VILLAGE OF FREEPORT

TOTAL ‘ 1903.5 7366.8 4623.8 248290.5 18804 .0 476607.0
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Appendix C

Introduction .

In this appen.&ix' we: addregs:the:dctual use of the’ courty léyelidata
base and the analytic models of the NYSEIAS. For each model and the
data base we review its use in a numerical problem indicating user
operations at the access terminal. It is necessary to state though, that
‘the contents of this. appendix: are not intended: as. a-set’ of operating ‘instruc-
‘tions- andithat' user- training’ in’ the operation of: the saveral systems is required.

ESNS
If the user has successfully connected to intercom the system should

respond with the following:
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The user is first requested to identify himself to the system.
This is accomplished by typing LOGIN (R) where (R) is the symbol
which denotes pressing the carriage return key which involves the system
program LOGIN. - When requested enter your user name type! KATZ (R).
When requested type your password: enter NEIL (R). (Note: the password
is overprinted by the system for security reasons.) When asked type your

problem numbgr: 1347 (R). indicating the computer account number to
which all charges are made. The system then responds with the date, time

and message(s) of interest to users about the BNL system. At this point the
user has gained access to Intercom and is requested to type further

igstruction:
P T -

In order to retrieve the PERTURB program from disk storage enter the following:

COMMART= ATTACHS FERTUREMT s 1 D=itaLTrE Q)

. which should respond:

“ Gl

At this point the user is ready to call for the loading and execution of .
PERTURB which is accomplished by typing the single word PERTURB followed

by a carriage return:

COmmAnL- FERTURE (D)
'

The user is now running the PERTURB program and con:tinues to be prompted
for further information: ‘
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THEE & TLl=-LIME TITLE FOS _THE AMALYIIS
ZAMPLE OF PERTIRE UsAss (R
S0R MEl vYORK 1S DATe FILE@@

' The first qdestion asks for the name oé the data file to be perturbed, which
in this case is NEW YORK. The user is then told to answer each question with
either "Y" or "N" for any YES/NO type questions. Should an entry be made
which is not a "Y" or an "N" to a YES/NO type questiom, the question will

be printed again and another opportumity given to respond correctly.
Following ﬁhis you must enter a file identifier. This ID 1s used to store

a copy of the file which PERTURB generates on user inputs. The user

is then questioned as to which of the base years he wishes to work with,
(1985 is shown in the sample) After entering the base year, type in a
two-line title (maximum of 70 characters per line) which you wish to

assign.

After completing the above the user is queried as to whether or not
he wishes to make additions (in the form of added processes) to the basic
.New York RES.* Should this option be desired enter Y:

ety ZEZEET 7O BE &/OLDED TO T AT DT ORYEIEMT

=
=

n

FRELC

(L]

@

H
—

The user then must indicate the number of processes (linksg) to be added along:
with the number of new additional node necessary to accomodate the added

processes:

-*For procesées included in the basic NYS RES see Figure 7.
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In the above sample entries have been made to request the addition of one
new process and one new node. Perturb then requests the user to place the
newly added link(s) within the existing network by asking for the node

of origin and node of destination).

. FROWILDED AUTCM
i = ARTIME mITH Liny 1
=STDED FEQDCESIED. REER TRRCK CF TRE LRTeER LEZ,

1
il

HidmZER 13
(it SRACESS  A9d (2

The above example adds a new process with node of origin 53, node of
destination 101, sector code 3, fuel code 15. This process was given

the arbitrary ritle "A title for new process 101".

After changes to the network itself have been made PERTURB allows the
user to change the data associated with each process. The first data
items which the user can change (or add to) are the "data elements",
("parameters'; e.g. tons SOx emitted, occupational person-days, etc.)
Note: At this point all parameters may be changed (or added to) except
end use demands (parameters 10, 42, 43), market allocatioms (parameter 1)
and efficiencies (parameter 2). These will be asked for in subsequent

questions.

C-5
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. The above dialogue adds the efficiency for process number 101 to the
input data (The efficiency index is one of the following:
41 - for activity level demands
42 - for direct fuel consumption
43 - for basic energy demand)

. After completing efficiency data inputs the program turms to end use
demand data. The first question asks if anything -at all is to be done

with demand data. Note the following four questions carefully as they detérmine
how the user wants the demands changed or added to:

SSE Aty CHRiasER OR RLDDITIONT 7O ES HEﬂE TL TRE DEM=D

ARl E

&
FRE SD s DEMSMLE 7O BZE ZELECTED ZY Fidel TWVEET
SGEEDZ EMT UIE DEMEMUY TO BE ZELECTELD ZY O DEMSHMD T SOTOH
.T. ("

I M TIALICRTICH OF DEMAMLET T3 22 PESRFIEMEDTY
1% DISSCY sEPLAcEMenT U2 /LDITICH CF SEZmamDE
TO EE PERFOSMEDT

The gquestion "selectlon by fuel typa" means the following:
The user has the option of selecting (by utilization fuel) only specific
end use demands, with all other demands being set to zero. As an
example, if the user wanted to include only oil demands in the analysis
(s)he would answer this question "Y", and enter the code for oil later
(see below). When the time came to do theAacfual calculations ESNSALL
would collect all oil'déménds from the base year data file, apply any _
user changes, thén.reset all non-oil demands to zero, and finallj perform
the calculations. This option finds its greatest utility when it is
desired to analyze the effects of only a (or several) specific demand
fuel type(s) on the overall RES. The question about "selection by
demand sector".is exactly analogous to the above. If the user wishes

to maintain only a selected subset of end use demands based on their sector



The dialogue to accomplish this goes as follows:

—Za ity e

The above example changes existing parameter number 21 for process 26 to
a new vﬁlue of 1.8E + Ol and adds parameter number 21 for process 28.
After changing and/or adding to parameters PERTURB asks if it 1is desired
to add (or modify) efficiency data: (Remember that if you added one or
more new processes, an efficiency has to be entered for each of these
new links.)

CEFFINIEMLY
HTIDED Ewix

e =T

MidizT BE EMTERSD FOR EACH
FICIEMIIES L0 | sh

LR R G i

~EARDY:

. / ..t [
R Atk TR oY)
FEATY
~Lg.2 7
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(resetting the demands for all non-chosen sectors to zerg) them answer

this question "Y" and enter the chosen sector code(s) later (see below).

The question relating to fmultiplication of demands" allows the
analyst the capability of multiplying an end use demand by an arbitrary

constant.

The final question asks about directly modifying or adding to
existing demand data. Answer this question "Y" if it is desired to modify

a demand value (already in the base file) and/or add a new demand value.

Each quaestion in the above section merely indicated to the program
how demand data was to be changed or added to. The next part of PERTURB
asks what demand data is to be manipulated and requests entry of specific

‘values for these changes/additionms.

If the "Selection by fuel types'" question was answered Y this section
1s called ‘and the user enters the sector codes deaired (as explained above):
SIVE THE TWO-DIRIT CODE: CORREIPOMDIMS TO LEMAMRD

FLUEL TvSEZ SELECTED FOR THIS FERTUREATION.
FER 3 THE FORMAT: s AHD TERMIMATE W 1TH:

o
XY}

SIWE THE GHE~-DIGIT CODES CORREIFOMDIMG TG DIM&HD
TECT PELECTED FOR THIZ FERTURZATION,
FER 03 THE FOAMET: M2 AND TERMINATE WITs: 3
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if arbitrary multiplication of demands is desired, the values for said

multiplication are entered next (note this data is based on unode number) :

For modification or addition to demand yalues the next question is

pertinent:

SROCESE MUMBER, <2 THE LEMAND TYFE INDEX. RND
|.'.| F1 L Lp -

FOS HODIFICATION OF IMDIVIDURL TEMARDIs B1%E 1 THE
e =M
T

LEMPMND o
=f i BEHD TERMIMATE WITH:S Usus il

As seen above, the demand for process number 51 has been changed to
1.506 x 1013 BTU. The demand type index referred to is ome of the
following: 10 - Activity level demands

42 - Direct fuel consumption

43 < Basic energy demand

After demand data inputs are completed, PERTURB asks the user about

allocations:

":t-;::).‘;-.T -
R SaX iy for gl SRS




In this example the analyst has changed the allocation for process number
30 to 1.4 x 10-2. New allocation values may'also be added at this point.

The next two questions query the user as to how output from ESNSALL
is to be presented. The user has the obtion of requesting that output be

A=E OALL FUREL TYPES IM THE BRie PROCESE Z2T REQUIRESDY

T FUEL TYRE CODEZE FOR WRICH OUTRUT

EORMAT: Wiy FAHD TERMINATE 5 ITH: =1

generated only for processes which utilize specific fuels. If a fuel is

not selected fof output, data associated with processes utilizing that

fuel are still maintained, with all calculations involving that fuel

carried out as normal. When output is generated, however, sections of the
. report dealing with those selected fuels will be supressed. (Note: this

option should not be confused with one discussed earlier which allows

end use demandé to be zeroed by fuel.)

Should the user in the course of adding new processes define a
new fuel type(s) he must declare it (then) by entering their code numbers

in response to the second question of thils sectionm.

The next set of quesﬁions deal with whether or not data which the

user has perturbed in a given year is to be propagated through subsequent

pertubations.
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That is, should the changes the user makes in the first perturbation be
carried over into subsequent ones or should the dat& be reset between
perturbations to its base case values. As can be seen from the above
example, any‘or all of allocations,.demands, or efficienciaes can be

reset between perturbatlons.

A At this point, all user entries for a single perturbation have been
completed. PERTURB informs the user of this and invites him/her to

continue on to a new perturbation or submit the current data set for

execution.

FEMIIRED FOF EACH FPROCESS IM AL
AI WELL AZ FOR THE OYESRLL PERTURBATIGH TOTALIT
TRAJECTORY FILE SUCCEIIFULLY CATRLOSUED.

Unless the user answers ""Y" to the question regarding "outputs for each

process' (s)he will receive only a summary sheet of the analysis.

When the message "ANALYSIS IN IN PROGRESS" appears PERTURB has

dispatched requests to MFZ for the actual execution of user data.

=
COMDE EHECUTICM TIME
=

A job can be tracked through the BNL system by the following command:
F, ALL, NY. (R)

C~11



The response will look like this:

~INPUT QUTPUT EXECUTE PUNCH JANUS

MFA 00013 00164 00021 00012 00002
NONE S
MFB 00024 00002 00011 00007 00001
NONE
MFZ 00256 00019 00022 00000 00003
' NYESN6Z

The NYESN6Z is the name the system has assigned this New York ESNS job.
The last 2 characters of this name will change each time PERTURE is rum.
When the job returns to the user's terminal (s)he can verify this fact
by typing: ' '

FILES (R)

If tﬁe job has returned the'response will be:

--LOCAL FILES --
* PERTURB

--REMOTE OUTPUT FILES-- °
NYESN62Z

At this point the user must decide how tﬁe output 1s to be produced (un
paper or microfiche): .

a) Type: BATCH, NYESN6Z, LOCAL. (R)
' REWIND, NYESN6Z. (R)
b) to get output on paper type:
ROUTE, NYESN6Z, DC=PR, .TID=C, FID=ANTSEO. (R)
or
¢c) to get output on fiche typa:
. IDCARD, FICHE, S$NYSEOS, SESNSALL RUNS, PRFI.
COPY, NYESN6Z, FICHE. '
_ RETURN, FICHE. .
When the user is satisfied with the disposition of the output (s)he
should type:
LOGOUT (R)

which ends the terminal session.
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The Disaggregated Data Base - System 2000

The data bases of the New York Energy Information System (NYEIS)

are as follows:

1. NYS 1976 - statewide energy demand-supply information for
1976. . .

2. NYS 1985 - statewide energy demand-supply projected to 1985.

3. NISDB - contains county and utility level information on the
sdpply and consumption of energy within New York State for
the year 1976

System 2000 Design Considerations

System 2000 portrays the data base in a hierarchical manner. As
Figure 17 shows, the data is organized into groups which interrelate in
~ a tree-structured (hierarchical) manner. The structure of the data
base (i.e., its schema) is defined using System 2000's Define Module.
The data definition ianguage (ddl) categorizes the data into elements

and repeating groups.

Elements are used for storing values, and can be of the types
NAME, TEXT, INTEGER, DECIMAL,. DATE or MONEY. Repeating groups specify

which elements have multiple occurrences of data values and the

relationships among elements in the hierarchy. The schema, in eséence,
.is a data dictionary which describes the data elements and their relation- -

ships to each other.

The data definition language structures the data base in a hierarchy
(Table 38). 1In Figure 18 the structure for the statewide data basg.discussed
in greater detail in Section IV bélow, is illustrated. The selected structure
takes advantage of the efficiency of a hierarchy. A region could have an
end use demand that uses two technolegies. A mechanism is needed to link

the technology to its end-use, sub sector and region. One approach would
be to keep subsector and region information with eachAée; of end-use and
technoldgy. However, the hierarchical ‘structure approach. ensures that
sector and region information-appears only once in the data base, thereby
eliminating redundancy. The hierarchical strﬁcture links the end use

and technology to its proper region and subsector.
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 DEFIKITION TREE

Hierarchy
~ Level §

Hierarchy
Level 1

o .

*The definition-tree.isAfhé,vjeﬁuéi;;he;data.base tﬁat System 2000 seeSL

-A is the ancestor of B, C and D; B, C, and D are the descendants of‘A..

A, B, C, and D-2re repeating groups.
‘A and &, A and C, A and D are families; B, C; and D are in different families and
- are called disjoint. B, C, and D relate to one another through A.

L -

FIGURL 17: SYSTEM 2000 Data Definition Tree:
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Region

Region Name

Subsectors

Table 38.

SubSector

Region Name
Subsector Name
End Uses

Data Elements

End-Use

Region Name
Subsector Name
End Use Name

Technologies

Technology

Region Name
Subsector Name
End Use Name
Technology
Pollution Data



Figure 18. Statewide Data Base Structure.

YEAR

REGION

SECTOR

SUBSECTOR

e e o o et e ety

END-USE

TECHNOLOGY

POLLUTION

et mom e e
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The detailed data base schema, including the specific data elements,
is‘presgnted in Figure 19. The records aré,brimarily ofganized by year
and region; each logical entry in the data base is for )
one region for one year and the associlated secﬁor, subsector, end use,
technology and_pollution data. To expand on this concept, imagine
Region X has two sectors (one and Ewo) each with two subsectors (

Gamma and Delta). Each of these subsectors has a cooking end use with Beta
having a lighting end use as well. The logical entry for this Region

for the year 1976 can be illustrated as in Figure 20, where the repeating
groups Sector, subsector and end use repeat for each set of data, while

the common parent repeating group appears only once. This simple example,

multiplied for each region forms the data base.

The NYSDB discussed more fully in Section IV below, has a more compli-
cated structure. Most of the data elements are independent of each other
(Table 39). Because of this independence the data base structure contains

many siblings for each hierarchy level (Figure 21).,

Statewide Data Bases

Two data bases were constructed to represent the 1976 and 1985
energy demands, NYS 1976.and NYS 1985. These data bases were constructed
independently of ESNS. The fuel demands calculated within these data
bases are the principal fuel demand inputs into ESNS, along with efficiencies
and market allocations. (A detailed description of ESNS is included
in Chapter II.)

Total demands for oil and oil products, natural gas, coal and
electricity are aggregated from specific demand in the residential,
commercial, industrial, transportation, govermmental and agricultural
sectors of New York State. The electrical sector supplies electric
energy to the six sectors listed above and requires fuel inputs already
mentioned in addition to uranium and hydropower. The energy requirements

of a small utility steam sector are considered as well.

Future energy demand is projected by considering the underlying
determinants of demand--the energy services required and the efficiencies

with which various fuels are used to provide those services. More
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" Figure 19. Statewide Data Base Definitiom Tree Structure

10* SCENARIO
20* YEAR

REGIONS

RG 40* REGION
30

SECTORS

T A

RG 60% SECTOR
50

VSTV

SUBSECTORS

80* SUBSECTOR
RG 90* BASIS NAME
70 100* BASIS

110* BASIS NOTE
105* G BASIS
106* D BASIS

—— e e

END USES -

RG 130* END-USE
120 140* SATURATION
150* UNIT DEMAND
160* UD NOTE

TECHNOLOGIES

) 190*TECHNOLOGY260*CAPCOST
RG 200*FUEL '270*FUELCOST
180 210*BASISFRAC 280*LIFE :
_ 220*EFFICIENCY290*INTEREST
230*TECHNOTE 205*GFRAC
250*GROWTH 206*DFRAC

POLLUTION

RG 310% ENAME

300 320% EUNIT
330* UNIT EMISSION
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Bigure 20. gratewide Data Base —

Example of a Logical Entry

20% 1976

40* REGION X

60% ONE
80* ALPHA 80* BETA
130% COOKING 130% COOKING | [130% LIGHTING
140% O 140% ¢ 140% O
150% 10BTU 150% 13.78T0 | {150% 3.7 BTU
160% - | |160% - | | 160+ -

e

60* TWO

~

80* GAMA

80* DELTA

[130% CObKING

140% 0
150% 29BTU
160* ~

140* o

| 160% ~

130*% COOKING

150* 17,6BTU

-——




Fuel

Year
Fuel Name
Utilities

Table 39. Dpata Elements - NYSDB

Utility

Year

Fuel Name
Utility Name
Counties
Supply data -
Resale data
Power plant data
Capacity data
Notes

Typical Bills
Fuel data

C=-20

Power Plant Data
Power plant name

Unit data



Figure 21.

Tree Structure for NYSDB
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explicitly, the data listed below are included under the following

headings.*

1. Subsector

2. Basis

3. Fuel Demand

4, .Total Fuel

Demand

5. Relative
System
Efficiency

6. Degree of
Saturation

for example, in the transportation sector,
passenger or freight, or in the residential
sector, 3ingle family or high~rise dwellings.

B,‘a projection variable which conveniently
characterizes change in the subsector; for
example, in the commercial sector the prin-
cipal determinant of energy use is the amount

of floorspace,

Di is the quantity of a fuel, i, actually
consumed in a specific demand category, such
as residential space heating or commercial
air coﬁdi tioning.

Ds is the total fuel required to satisfy
the requirements of a specific demand
category. Electricity is considered as
a fuel in this sense and D_ = i D, .
ai,'is the relative effectiveness with
which fuel, i, is used in a demand
category. This parameter depends on the
utilization technology employed. For
.space heating, ey for other structures are

given in the fuel mix tables.

8, is the fraction of the potential demand

for a particular energy use actually being

fulfilled at a given time. For example,

if 95% of all households have refrigerators
and the potential demand for vefrigeraturs

is taken to be one per house, S = 0.95.

This information was included in Chapter 2 in the discussion of the

RES but is repeated here for convenience.
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8.

Unic Energ& Eu’ is the amount of energy per umit that
Demand would be required for a specific end use,

assuming a relative system efficiency,
e of 100Z for each fuel employed. Thus,
for a given end use, the actual fuel demand
per unit is Eu/ei’ where e, is the actual
relative system efficiency.

Technology fi is the number of energy consuming units

Fraction satisfied by fuel 1. Zfi =S *8B

By specifying the technology fractiom, fi’ and relative system

efficiency,

NYSDB

ei,

the fuel demand Di’ can be derived by the equation:

Di = Eu X fi + ei

The NYSDB which contains county and utility level information on the

supply and consumption of energy within New York State for the year 1976

utilizes the System 2000 data management package. The five primary

fuels analyzed were coal, electricity, natural, solid waste, gas, and

petroleum. . Details included for each fuel are listed below.

For coal:

1. Supply.to a region by truck, rail or water

2. Consumption of bituminous coal by county for electric
demand, industry, coking and others.

3. Consumptiun of anthracitec coal by county,

4. A list of counties that have éoal delivered by rail.

For electricity:

1. Average cost to the consumer of electricity by utility
or county.

p 2. Consumption of electricity by residential, comﬁercial-
industrial or public authorities by county or utility.
3. Pollution generated by power plants or utilities.
4, TFuel consumed by power plants or utilities.
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5, The New York Power Pool Report listing individual generating
station capability.

6. Capacity and generation by utility.
7. Typical bills for each utility.

8. Transactions among utilities.

‘

For natural gas:

1. Average cost to the consumer of natural gas by utility
or county. '

2. Consumption of natural gas by residential, commercial-
industry or public authorities by county or utility.

3. Quantity supplied and cost of natural gas to utilities
by t&pe of transportation and company. h

4., Quantity resold by one utility to another.

5. A list of counties that do not have access to natural
gas. '

6. Quantity of natural gas which is interruptible, firm, lost
stored and internal use by utility.

For petroleum:
1. Consumption of petroleum by residential, commercial and
transportation sectors by county and utility.

For solid waste:

1. BTU equivalent of solid waste generated by each county within
an SMSA. '

Using System 2000 -

There are two ways to retrieve data from the data Lase:

1. Natural Language

2. Report Writer

Natural Language is System 2000's English-like, interactive query
language (see discussion below). Reporthriter is a module which permits

the user to compose and generate formatted reports.
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Retrieval

Natural Language has two modes: Immediate Access and Queue Access.
Immediate Access is orilented toward interactive use at a remote terminal,
and provides data manipulation, analytic, update, and some formatting optioms.
Queue Access is similar in syntax to Immediate Access, but is oriented toward

processing a series of related transactions in a batch mode.

The basic form of Natural Language command comnsists of an action
clause, and a where clause. Action commands include PRINT, LIST, TALLY,
ADD, etc. The WHERE clamse follows the operation or action section of a
command, where the action may be retrieval or updating of data. For
example, referring to Figure 4, imagine that Region X is one of a number
of Regions with a cooking end use. To retrieve a list of all regiomns with a
cooking end use from the data base one would structure a command such
as: '

LIST REGION WHERE END USE EQ COOKING 7%

Since System 2000 will recognize both the names and numbers of data elements

the following command will be equivalent to the one above:
LIST C40 WH C1l30 EQ COOKING 7

In addition to EQ, WHERE clause elements can be qualified with
operators such as NE (not equal), GT (greater tham), GE (greater than or
equal to), LT (less than), LE (less than or equal to), SPANS (ranges of values),
FAILS (value does not exiét), and EXISTS (value does exist). Boolean
Processing enables the user to relate the conditions with AND, OR and‘NOT,
and with the HAS operators, to permit data in one hierarchical level to
be qualified based on properties of data on another level.. I¥...THEN...
ELSE... logic is possible in Queue Access. '

The system functions of COUNT, SUM, AVERAGE, MAXIMUM, MINIMUM, and
SIGWA (standard deviation) are built-in arithmetic commands. For
example, to compure the average End Use dcmand for cooking hy all

Regions we issue the following command:

PRINT AVERAGE UNIT DEMAND WHERE END USE EQ COOKING 7%

~Again the component‘number can be substituted giving the following equivalent

command :
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PRINT AVERAGE Cl5Q WHERE Cl3Q EQ COOKING Z%

Under-defined retrieval functions can be specified to supplement the
system functions of COUNT, SUM, AVG, etc. These functions can be defined,
stored in the data base, and then specified during a retrieval command.

The String capability allows the user to name and define a very
complex or frequently used series of commands and store this string in the
data base. Then, by simply typing the name of the string, System 200Q

will automaticaily execute the commands.

Updates can be made in either the Queue or Immediate Access modes,
depending on the size and nature of the updates. Updates can be
qualified with a WHERE clause.

Examples of Apolications

To familiarize the reader with the use and capabilities of tﬁe data
base this section presents excerpts from terminal sessions which show
examples of System 2000's Natural Language. After phoning in to the
Brookhaven Intercom you will receive the following message requesting

you to Login:
EFQOKHRYEN: INT:PbOﬂ 4 S
LATE Dt aRt -~ 72
TIME I-J-V‘PU--.' i,

FLEAZE LOGIM

LOGIHs QWENS You type LOGIN, YOUR NAME
B28353333F EMTER FRIINORD- Then type your PASSWORD and
EMTER FROBLEM NO=- 134 your PROBLEM NUMBER
WE-31-73 . LOSGED IM AT 1S.$1.1S,

MITH UZER-=ID T4 ,
ERUIPAFORT GEEZATD SN -

=
mim
=
ITI
D C
|
g
’-‘
()
[
o
-t
(5
|‘|-|
Led
-
A
=
D

THE CICF WILL BE OFERATING WITH LI ITED STRFFING THECLGMOUT
THE LREGCF DAY ROLIDSY., ZEE SWIEBULL BOL1DRY SO0~ LDETAILI.

The computer will then log you in and type the day's SYSBUL as

shown above.



When the SYSBUL is finished println you will be prompted by the

printing of the word COMMAND -

!D1MRHD- RTTHL.-SLK-HBSFILH

PE OYCLE MOS = f00s
COMMAMD=- ETLs SO0

CONMMEND- SCREEM 132

CEHMMAND-

=)

‘.'J

‘s - o e -

H°/3l’,3 15.42.33. EBEFINM ZH:TEN 200

~USER MY IED®

W
Y]
Ul

-35h—- AZSIGMED H?°1

ATTACH, S2X, ABSFIL 6

YERIION 2.e00°

) S0 03-18/73 10-43 Se.

Brings the SAK software program to you.

ETL,500 - Ups your CP time.

SCREEN, 132 ' " - Allows your terminal 132 characters per line,
S2K ‘ - Calls for your entry into S2K.

USER, NYSEQZ - Puts you in control of your data bases.

DBN IS NYS19857% - Asks for access to the NYS1985 data base

We are now ready to retrieve information.

'PQIHT IUBSELTOR WH ZECTOR ER CDNNEREIHLK%

3w TERVICES o rE
Zne HOIPITALZ o

 Eihe TCHOOL S IR

Sie RETRIL . : .
Bie OFFICE ' o -io— e

c=-27

<

N\

. This Command returms the
five subsectors under

f Commercial.



~PRIMNT END=-UIE WM ZTECTOR EX cnmmEEE?RLz

130
130e
1Z0»
130+
120e

13 10e

13Ge
130
1310e
1310e
120+

-
¥

—_ b b d b b
DO RN RN X I X )
[

LPRCE HERT
WRHTER RERT
REP-RL EGIULIP
LIGHTIMG
HIP . COMD
TPRCE HERT
MRTER HERT
RPP=RLE EGUIP

LISHTIMNG

RIR COMD
IPRCE HERT
MRTER HERT
REPP=FS BRIGIP
LIGHRTIMG

RIfe COMD
IPRCE HEMT

WMRTER RHERT

ARE =AU ERLLR
LIGHTIMG

AIR COMD

IERT
IIRTER HERT
REF—-SS B
LIGHTIMG
RIF COMD

This command returns all END
USES that have commerciai as

their sector.

These END USES are repeated

five times, once for each of

the subsectors under commercial.

If we wished to look at the END USES and UNIT DEMANDS of one subsector we would

use the following command.

B ST e -

S Te——_

- SLIST
L EMO=LEE U1 T T‘:H)-HH
e e LTt I
> IFPACE HEAT CoLL 'n_ﬂ.n
+ WRTER-BEART - = L - i 1) I
» SQFEF-Rmiix BT ] 1, EGn
F-
- LIGRTING 15,330
= AIR COML _ 2E . N

CERINT TSR L

SFRINT

#f“;hw‘l.r¢ _A

QIEHH LT

MHIT LEr

TRH B

1S --

ST
R

DEMAMD R 2

e TRRMET

HMEX

HE-H~E*“NIT DEHHHH Mﬁ-Féu =Q LBMMEP'IHL'dHD = B*ELTE° EQ'SCHﬂuLzA

ot

—

- os = ‘s_.‘—-...—.—

.

This command illustrates two ‘

concepts:

1.

2.

The sum function returns

the sum of the values of Cl1l50.

The SAME clause duplicates the
previous WHERE clause. |

PRINT SIGMA returns the standard deviation at the values of C150.
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UPDATING

To change the current value of a data element the CHANGE command is used

NTHAMSE C1S0 E@ 33.0010 WM SHRME AMD ENMD-USE EG RIR COMDN

- 1. ZELECTED DHTH ET~ -

-~

SPRINT-C1S0 WH EBNEZ

. ; S22 0
130e i) 1.1

— e e . — s —

-1 SELECTED DATA SETS - This informs us that only one data set
satisfied the WHERE clause.

The PRINT command verified the change.

If we wish to execute any of the reports listed in Appendix we
simply give the command for that report.

~~FOLLUTIOM%

PDLLUTHNT} FROM THE COMEBUSTION QF FD*EIL FUELSAETUHS)
CENRRIO- - ERIE CRIE 3-12-77 YERRE—- 1335 e

CPRRTI-  MITRO—- SULFHUR HYDRO-  CAREOM - . . CAREQ.

kﬁ

CTER TCULRTES  OxIDES 10%1DE  CAF

[ ]

OME  MOMOMIDE  RLDEHYDES - DICHT .

COMMERT TAL TNV I I 4R.TOE 4y DT I ST3 5410 41:433s
o

4173 12671 =T 5 Sa3 ST BEs

TEOOZE 43273 TEss42 T 2TE 3y TOZE  1sS2Te0la 22,585

ESITENTIAL 212052 ETHTE1 SE.249 £ 1B2 12+ 15T 30,551 S5 TR

zzimzéaﬁ? F4oTTH HDLeRIN F1oESL SBETS0 SaS1Ee 330 3102 T1.24Es

ITRL L 20T 142 STIaE33  S0FSHS  ITIEUS  ErSRL1e 00U 1SS$E+531  194:850s
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The above report writes more than 72 characters per lire. If we wish we

can write the above report to a local file which can be sent to a line
printer when we return.to INTERCOM . ‘

LWREFGRT FILE IS AMYMAME:

T e OLLUTIOMNe Y

Tais command will write the next

and ALL FUTURE commands output to

local file ANYNAME.

A copy of the Report *POLLUTION* is now in local file ANYNAME and could

be printed after leaving S2K.

command DATA BASE NAME 1S.

~COMTROLN

~OEM I3 MYZIDEX

-Sp&e=-  CLOZED MYI13ES
~3SR— MYEDE

AZZIGMED

- -

1
-~ PRIMT =EZD
12t 13310375, i
1E0e 107 0TI, 0
1&ne 1823m3a2s, Ul
LIST RES DEMAMI COUHTY

COUMTY

—— c— T L -

DEMSEMT WM FUEL EQ 3HRT A

MEME ik ZRP

FFIE

C-30
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= 93 UELS31A70
w1 TN 02573073

15.52.51.

15.4%. 0.

MO UTILITY MHME Eo LILLCCH

More examples of commands.



~PRIMT AYE rE=S DEMAMD UM REZ DEMAMDs SISMA RED DEMAMD WH SRMEX

HYWiE 131 ¢
FM 12he

EIG 13ue

Calling for execution of report.

 §fcnuNTIss-1n~eeszmn<ELEc,caﬂ EDY 32

?

LSRN

COUMTY MAME
P Poe-

* BERONA

* KINGE

* MEW YORK
C* RIEENS

* B TIZHMONMT

+ WNEZTCHEITER

—50E- L O STRr I
: 3 .“’:: - 'L.LD-:EI" - HJ_:DB A - “"".‘:‘1 Tl D D:E:/.:S U/.F:B 1 5 4:3 ) Ul
Flars 1801F.4E. EMD O IWISTEM 2005 YERIION Z.e0n T

QRH I2.50% ZEC. I2.503 RILd,

25 TIME _ 11a,. 032

COMMECT TIME.- 0 HES, e MIM.
18,17.53=.

13-31/72 -EOBGED CUT AT
A

Lets you out of S2K and back into INTERCOM.

LOGOUT - Ends your terminal session.
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NYS Temperature Sensitive Energy Demand Model

‘In Chapter 2 we described the temperature sensitive emergy demand
model in the paragraphs which follow we describe the actual operation
of the computerized model. The section starts with a brief review of
required inputs and outputs of the model and cbnclhdes with a typical

computer run.

~ Region Definition

The sixty=twu New York State counrties weré'grouped into six regions
based on three factors--priﬁary'nr111ry serwving the county, twanty=-nine
heating and cooling degree day normals, and geographical proximity. The
first was of concern due to the use of utility-based data, and usually
coincided with the third. The least variance in the degree day normals

was chosen within this comstraint.

Inputs to the Program

The program requires the following data:

1. Target year
2. Region (or entire state for which fuel demand change is to be computed)
3. Change in the number of cooling and heating degree days for the '

region(s) to be considered

Qutput of the Prneram

The user obtains the following information:

1. The housing mix and commercial floorspace for each of ‘the
end~uses, by subsector and fuel

2. Fuel efficiencies used

3. Change in fuel demand by sector and fuel

Options of the frogram

1. County names. The names of the counties in each of the six

regions are stored in the computer program's data base and ean be recalled

at the user's command when running the model. (They are listed in Table 16).
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Gil) can be altered by the user. This option allows the user to study the

* 2. Changing the basic variables, The basic numbers (N

effect on change in fuel demand of alternate fuel mixes in the residential
or commercial subsectors, alternate saturations of air conditioning, and
alternate projections of the basis variables. Any of the basis variables
can be changed; instructions for the change command sequence are stored in

the program. -

A 3. Region. The user can study fuel demand change for ome of the six
régions in the state, or the entire state in one run of the program. If
the latter option is cﬁosen, the program will print out four tables
containing the basis variables - space heat housing mix, air conditioning,
housing mix, space heat commercial floorspace, and air conditioning
commeréial floorspace - for each of the six regions, for a ﬁotal of 24
tables. This large output can be suppressed by the user, as shown in
the attached sample run. Each of the end-use table types can be suppressed
individually. The calculation of the change in fuel demand in all four
end-uses will take place irregardless of the output suppression chosen.
This is a useful option for studying the effect of a fuel demand change
when altering the expected change in degree days while holding the basic

variables constant.

4., Iterative runs. The program can be run repeatedly at the user's

option. A command at the end of the program allows the calculation of

fuel demand change to be re-computed, using the same values of the basic
variables and fuel efficiencies as on the previous fun. Thus, once changes
are made on the basis variables stored in the program for the entire state
(or one region), the user can study the effect on fuel demand change of
further altering fuel efficiencies or basis variables, or entering
different values for the heating and cooling degreelday changes.l Qutput

suppression and change commands are allowed on iterative runs.

5. Fuel efficiency changes. Alternate scenarios providing for more

efficient end-use demands can be tested in the program to study their
effect on change in fuel demand. The‘fuel efficiencies stored in the
program have been listed above; they can be changed by the user. (See

Chapter 2).

*These variables are defined in Chapter II.
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SAMPLE PROGRAM RUN: NYSEIS WEATER MODEL

A sampie run on the NYSEIS Weather Model follows (page ).
It shows the commands necessary to run the program from the BNL Computer .
System, after logging in. All user entries are shown in either number

or lower-case letters, typed after the prompting symbol "->"
The options the user has chosen are listed below.

1. A "1" has been’ entered, causing the program to display the main

instructions.
2. The target year chosen is 1978,

3. The user has chosen to suppress commercial sector floorspace output

by typing an ''r"

4, Within the residential sector output to be shown, the user has

chosen to see both end-uses by typing "bo"

5. The user has chosen to list the counties in region 6 by typing "6."

6. The user has chosen to change the fuel efficiencies in the fesidential

sector by typing "r"

7. The user change the residential sector, air—conditidhing end-use,

central air conditioner type by entering ''6,2,.50"

8. The user has chosen to compute the change in fuel demand for region

6 of the state by typing "6"
9. The user has chosen to display the change command instructions
by typing "2" '

10. The user has changed the residential housing mix, air‘conditioning‘
end-use, central air-conditioning type, single family subsector to 50000

units by typing '"r,ac,2,1,50000."

11. The user has chosen to enter a second change command sequence by

typing "1"

'12. The user has changed the residential housing mix, space heat
end-use, 0il fuel type, high rise subsector, before 1970 construction,

by typing the sequence 'r,sh,2,8,900000."
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13, The user has input a changexof 1QQ heating dégreé days for the
year 1978 in region 6 by typing 100" '

14. The user has input a change of 100 cooling degree days for the
year 1978 in region 6 by typing ''100"

"15. The user has chosen to make an iterative run by typing ''r"

16. The user has chosen to suppress all output of the basis variables
by typing "n"
17. The user has chosen to keep the fuel efficiencies as altered in the

previous run by typing "x"

18. The user has chosen to make a further change on the residential

housing mix by typing "'1"

19. The user has chosen to change the residential sector, oil fuel
type, single family subsector, built after 1970, to 90,000 by
typing "r,sh,2,1,90000." ‘

20. The user has entered a change in heating degree days of 1000
by typing ''1000"
21. The user has entered a change in cooling degree days of 1000 by
typing ''1000"
n,n

22, The user has exited the program by typing "n"

USER_ERRORS IN EXECUTING PROGRAM

The typical run (baelow) includes probable user errors and how to
correct them. The first example shows entry of an invalid target year,
and the program's response. The second example shows entry of an invalid
dutput suppression command, and the program's response. The third
example shows entry of the letter "x' for the region number to list the
county names, and the program's responmse. Note that the error message
was different than that which occurred after the first two sample
mistakes. The user typed a "O" immediately following the word "field"
in the error message. The fourth example shows entry of an invalid

efficiency change command.
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The fifth and sixth error gxamples show mistakes which can be made
when entering change command éequences on the basis variables. The
. f1fth example shcws_;he‘inputvof an incorrect end-use which is more
' than two letters. The user retypes the line after the error message
word "field", starting with the row of table data, not at the beginning
of the line. The program responds with an error message, and the.user
re-enters the enﬁire change command sequence. The sixth example shows
the input of an incorrect two letter end-use--"ad". The program

responds with an error message, and the user re-enters the entire line.
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Monthly Heating and Cooling Degree Day Normals, 1941-1970, (Source (7))

Region A Region Name Mean HDD Variance Mean CDD Variance
Number (county) HDD (county) CDD

-1 Adirondacks 8,241 538 281 106

2 gidson River 6,458 504 599 146

alley

3 Central 7,422 . 329 324 64

4 Graat Lake; 6,802 361 ~ 493 79

5 Finger Lakes 6,910 379 451 142

6 °  Metzo New York 5,307 315 792 182

The Mean HDD was calculated by averaging all the 29-year normals for
zach county in the region. The variance HDD reperesents the variance
5f those normals about the mean. :

The mean CDD . was caléulated by averaging all the 29-year normals for
2ach county in the region. The variance CDD represents the wvariancea of
chose normals about the mean. .

HDD = heating degree days

CDC = cooling degrae days
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Note: .All Usesr entries are in lower-gasa lattars

»

COMMAND- attach,wftn,weatherftn,id=nyseo

PF CYCLE NO. .= 001.
COMMAND- screen,132

COMMAND=- wiftn’

HELLO, THIS IS THE NYS ENERGY SYSTEM WEATHER MODEL = .

TYPE 1 IF INSTRUCTIONS ARE NEEDED
OR 0 TC CONTINUE PROGRAM
-> 1

S

FURPQSE OF THE PROGRAM

THIS PROGRAM CALCULATES THE CHANGE IN FUEL DEMAND IN THE RESICENTIAL
AND CCMMERCIAL SECTORS DUE TO A VARIATION IN WEATEER PATTERNS ACROSS |
THE STATEZ. |

METZOD OF THE PROGRAM

HOUSING STOCK FOR 1970 IS PROJECTED TO THE TARGET YEAR IN WHICH FUEL

DEMAND CHANGE IS TO BE CALCULATED, USING GROWTH RATZS STORED IN TEHE

P2CGRAM. THE STOCK IS BROKEN INTO SIX REGIQNS, FOUR HQUSING TYPES,
AND TWO EWD USES.

COMMERCIAL FLOCRSPACE FOR 1975 IS PROJECTED TO THE TARGRET YEAR IN WHICH

TUEL DEMAND CHANGZ IS TO BE CALCULATED, USING GROWTH RATES STORED IN
THZ PROGRAM., THEZ FLOCRSPACE IS BROXKEN INTO SIX REGICNS, FIVE SUB-
ZZCTORS, AND TWO END USES.

-
RS
AT/
h‘
T =
-

‘THE AMOUNT CF FLOORSPACE AND THE NUMBER OF HOUSEHOLD UNITS IN EACH
CL.51 IS THEN 3ULTIPLIED BY THE CHANGE IN .THE NUMBER OF DEGREE DAYS FOR
EACE REGION, DEGREEZ DAY-HOUSING TYPE FACTORS, AND ENERGY EFFICIENCIES
TC DETIRMINE THE C&ANGE IN FUEL DPMAND FOR THE REGION.

INPUTS T2 TES PROGRAM

S CEHANGE IN THE NUMBER OF COQLING AND BEATING DEGREE DAYS
OR EACH REGION OF THE STATE, AND THE YEAR WHEN THE CHANGE
JEL DEMAND WILL BE COMPUTED (1975-1985). ' -

(L) LIST 7THZ COUNTIES IN EACH REGION ™

{2) CHANGZ TEE HOUSING MIX OR THE FLOORSPACE IN EACH REGION
FOP TEZ TARGET YEAR
CONSIDZIR FUSZL DEMAND CHANGE IN ONE REGION-

4) CONSIDZR FUSL DEMAND CHANGE IM THE ENTIRE STATE

{3) RUN TEHE PROGRAM ITERATIVELY, REUSING THE HOUSING MIX
OR FLOORSPACE AS IT WAS CHANGED IN THE PREVIOQUS RUN
5) CHANGE THE EFFICIENCIES USED TO CALCULATE CHANGE IN
FUEL DEMaND

o~
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Saxzpile Weather Model Qutout — Page 1

Note: A1l user entries are in lower caseg letters, all comments are underlined

REGIONS OF THE STATE

<1> ADIRONDACKS

<2> HUDSON RIVER VALLEY

<3> CENTRAL ‘

<4> GREAT LAKES . cet
. <5> FINGER LAKES

<6> METRO NEW YORK

_, TYPE THE TARGET YEAR AS XXXX
+ (D) =5 1978

te
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Sample Weather Model Cutput—Page 2 .

- OUTERUT CF THE RESICENTIAL HOUSING MIX AND COMERCTIAL FLOQRSPACE

)

CAN BE SUFPRESSED. CALCULATION OF CHANGE IN FUEL DEMAND FOR BOTH
SECTORS WILL BE DONE, AND DISPLAYED.
TYPE R TO SEE ONLY RESIDENTIAL HOUSING STCCK
C TO SEE ONLY COMERCIAL FLOORSPACE
B TO SEE BOTH FLOORSPRCE AND HCUSING STCCK
N TO SUPPRESS ALL QUTPUT
->r

RESIDENTIAL ECUSING STOCK WILL BE SHOWN

TYFE AC TO SEE ONLY AIR COND HCUSING MIX USED IN THE PROGRAM
SH TO SEE ONLY SEC HEAT HCUSING MIX USED IN THE PROGRAM
20 TO SEE BOTH HCUSING MIXES USED IN THE PROGRAM
MC TO SUFFRESS OUTPUT OF BOTH HOUSING MIXES

-> bo '

B0 BCUSING MIX(ES) WILL BE SHCAN

TYEE THE REGION NUWMBER (1-6) TO LIST THE COUNTIES IN A REGION
CR (0 T0 CQTINIE PROGRAM

~> 9

THE CCUONTIES TN REGION 6

TYES THE REGICN NIMBER (1-6) TO LIST THE CCUNTIES IN A REGION
C 0 TO CONIINUZ PROGRAM
0 : .

TO CEANGE RESIDENTIAL FUEL EFFICIENCIES

TO CHANGE CQMERCIAL FUEL EFFICIENCIES

TO DISPLAY FUSL SFFICIENCIES USED IN PROGRAM
TO CONTTNUE PROGRAM .

xXono
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Sanula § \aacne: Hodel

Cutzut — Page 3.

PESTDENTIAL FUEL EFFICIEZNCIES
SPACE HEAT

AIR CONDITIONING

" COCE FUSL EFF COCE FUEL EFF
1 @as .75 5 ROOM 3,00
2 OIL .69 6 CNTRL 3.00
3 ELEC 1.00 :

4 OTHER .35

@

g
4

\J)

"> 6'2.50

TYPE R

C T0
D TO DISPLAY FUEL EF
X TO CONTINUZ PPOGRAM

|
\l
s

FISIDENTIAL FCEL EFFICIENCIES
SPACE HEAT

ENTER CODE,NEW VALUE CF EFFICIENCY

TO CHANGZ RESILENTIAL FUEL EFP.ICIEWIES
CHIANGE COMERCIAL FUEL EFFICIENCIES
FICIENCIES USED IN PROGAM

AIR CCNDITIONING

COCZ FUEL EFF Cors TUEL  EFF
1 @25 .73 5 ROOM  3.CC
2 OIL .68 & CYIRL 2.50
I ELEC  1.Q0
%« CTHEER .35

COMERCTAL FIEL ”'""ICZ_.NC IZS

‘SP-J._ HEAT

028 FUEL ERFE CCCE FUEL
i QiL «52 4 ELEC
2 ZAS <52 5 GiS
5 5TZAM .65

TYPE THE NUMBIR CF TEE REGION

',P Q TO CQHPTIZ Y 'ZL DEMAND

-7

AT CONDITIONING

EFT
3.00
1.80

(1-6) FCR WHICH CEANE IN F

FOR ALL SIX REGIONS IN THE
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NOTE: HOUSING MIX &/OR FLOORSPACE DATA IS USED TO COMPUTZ FUEL DEMAND CHANGE

THE HOUSING MIX &/OR FLOORSPACE FOR T:HE REGION(S) CHOSEN IN THE YEAR 1978
78 :

SPACE HEAT HOUSING MIX, REGION 6 (NO, OF HOUSEHOLDS)

FUEL S.FAM L,DENS L RISE 'H.RISE S.FAM L.,DENS L.RISE *H.RISE
GAS 30328, 8760, 1813, 5477. 236516, 245204, 155372, 199578,
OIL 101512, 17181, 4481, 4786, 694909, 506461, 356879.1165827.
ELEC 2261, 161. 125, 155, 14859, 8916. 7692, 21274,
OTHER 1986, 382, c. 0. 14554, 21098, 25696. 75994,

AIR CONDITIONING IIOUSING MIX, REGION & (NO. OF AIR COND UNITS) s»

e BUILT AFTER 1970--~--=~=4--==~-BUILT BEFORE 1970=-~=~~==-=
FUEL S.FAM L,DENS L,RISE H,RISE S.FAM L.DENS L.RISE H.RISE
ROOM 171324, 0. - a. - 0. 797505. 424575, 276344. 711996.
CNTRL 55051, 485139, a. 0. 78049, 21887, 0. .. 0.

TYPE 2 TO DISPLAY INSTRUCTIONS ON HOW TO CHANGE THE.VARIABLES ABOVE
1 TO ENTER CHANGE SEQUENCE ON FLOORSPACE OR HOUSING MIX
0 70 CONTINUE PROGRAM

@ -> 2
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ample Weather Model Output — Page 5.

w

ANY CF THE V"ALIJES TN THE RESICENTIAL AND CQEMERCIAL SECTORS, EVEN
IF THEY ARE NOT PRINTED OUT ABOVE, CAN BE CHANGED IN THIS PART
CF THE PROGRAM. ALSQO, EITHER END—USE IN THE SECTORS CAN BE CHANGED.

A STRING OF CODES. IS NEEDED TO CHANC-E THE VAI.UES.
T‘-I...f ARE LISTED BELGW:

AHEN DOING THE ENTIRE STATE—

<REG.ND. >, <SECTCR>, <END-USE>,<RON CF TABLE>,<COLN CF TABLED,
<REPLACEMENT VALUE><.>

WwriEN DOING ONE REGION-—

<SECTOR>, <END=USE>, <ROW OF TABLE>,<COLN CF TABLED,
<REPLACEMENT VALUE><.>

WEERS:
<REG. NO.>

= REGION NUMBER, VALUE BEIWEEN 1 AND 6
<SZCTCR> = EITEER R CR C FOR RESIDENTIAL OR COMERCIAL
CENDCSE> = EITEBER AC FOR AIR COND OR SH FOR SPACE HEAT

NGMBER CF RGY WHICH CONIAINS FUEL FCR VALUE TO BE
CHANGED,
P._SIDCNI'IAJ.‘ SPACE HEAT- 1=GAS, 2=0IL,3=tELEC,4=0THER
RESIDENTIAL AIR COND- 1=ROQOM, 2=<CNIRL
COMERCIAL SPACE HEAT- 1=GAS,2=0IL,3=STEAM
COMMERCIAL AIR COND- 1=ELEC, 2=GAS
<«CCLN OF TABLE> = NUMBER OF COLIMN WHICH CCNTAINS SUB-SECTOR
T0 35 CEANGED
RESIDENTIAL—
AFTER 1970, 1=S.FaM,2=L,CENS, 3=L.RISE,4=H.RISE
DEFORE 1870, 5=S8.F2M,6=L,[ENS,7=L.RISE,8=H.RISE
r‘gw-:'- CIAL—
1==CECOLS, 2=RETAIL, 3=SERVICES, 4=0FFICE, 5=HCSPITAL
ENFLACZMENT VALTED> = NoW VALUE FOR HOUSING #MIX OR FLOCRSPACE IN THAT
fUEL AND SUSSECICR

<CW OF TABLE>

ENTER CHANGE SECUENCE:
<3ZCTTR>, <KEND-USED, (FG‘? OF TABLE>,<COLN OF TABLED,<REPLACEMENT VALUE><,>

et L.an 2 JOOO - . : .
> r.,a2,2,1, Q:}— Feriod Must Be Tyoed at End of Change Sedquence.

2 TO DISPLAY INSTRUICTICNS ON HOW TO CEANGE THE VARIABLES ASQVE
1 O ENIER C"\.\CE SEQUENCE ON FICORSPACE CR HCUSING MIX
0 TO CONTIMUZ PRCERAM

TYE

: l'l

i
\

INTER G’M\@ sﬂaw_n.c ’
<3ZCTCR> , <END-USE>, <EOW OF TAZLED, <COLN CF TABLE>,<REPLACEMENT VALUZ><.>
-> r,sh,2,8,9000CC,

DISPIAY INMSTROCTIONS ON HOY TO CHANGE THE VARIABLES ASOVE

TEE 2 TG
1 10 ENTZR CHANGE SEQUENCE CN FLCORSPACE OR HOUSING MIX
O e u\'LTI\lLaC- PRCGRAM .
> J
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‘PHE MODIFIED HOUSING MIX &/OR FLOORSPACE FOR THZ REGION (5)
AND THE END USE(S) CHANGED ABGVE
ALL OTHER REGIONS AND END USES HAVE THE SAME HOUSING MIX &/OR FLOORSPACE LISTED ABOVE

SPACE HEAT HOUSING MIX, REGION 6 (NO, OF HOUSEIHOLDS)

L e BUILT AFTZR 1970--—---~-- 4->~~=~-BUILT BEFORE 1970-=v--w=e-
FOEL S.FAM L.DENS L,RISE H.RISE S.FaM L.DENS L.,RISE H.RISE
GAS 30328, . 8760, 1813, 5477. 236516, 245204, 155372, 199578,
o1l 101512, 17181, 4481, 4786, 694909, 506461, 356879, 900000,
ELEC 2261, 461. 125, 155, 14859, 8916, 7692, 21274,
OTHER 1986, ig2. . G. 0, 14554, 21098, 25696. 75994,

AIR CONDITIONING HOUSING MIK, REGION 6 (NO. OF AIR COND UNITS)

- --Z~---BUILT AFTER 197)-=----- apmmmmm— BUILT BEFORE 1970-=--%-=-

FUEL S.FAM L.DENS L.RISE H,RISE S.FAM L.DENS L,RISE H.RISE - :

ROOM 171324, 0. - 0. 0. 757505. 424575, 276344, 711996, K
, CNPRL 50000. 48539. - O. 0. 78049. 21887, 0. 0.

S TYPE ‘THE CHANGE IN THE NUMBER OF HEATING DEGREE DAYS FOR REGION 6

- IN YEAR 1978
3) -5 100

TYPE THE CHANGE IN THE NUMBER OF COOLING DEGREE DAYS FOR REGION 6
o IN YEAR 1978 : B .
Q}) ->100 _ '

ANC3IND [epOn Jauaesl siches
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@> TO END THE PROGRAM,

S¥=D

CHANGE 1IN SPACE HEAT PUEL DEMAND (1£09 BTU)

—————————————— RES TRENTTAL-—~ - COMERCTAL e TOTALS

REG GAS OlL LLEC Ol'r OiL G£S STEAM OIL GAS

8 860.6 ° 2625.9 8.4 223,7 4811,3 466,0 626.5 7537.2  1326.6
Tor B860.6  2625,9 30.4 223,17 4911.3 466.0 626.5 7537.2  1326.6

CHANGE IN AIR CONCITIONING FUCL DEMAND (1E0Y BYU)

--RESIDENLIAL-—~-  —-COMMERCIAL-—- -TOTAIL TOrAL————

REG  ROO4 COMML BLEC’ GAS ELEC GAS REZID CoMML

0 919.7 137.7 609.8 29.14 1667.2 29,4 1057.4 1639.2
Tor ,919.7 137.7 . 609.8 29.4 1667,2 29.4 1057.4 639.2

TO RERUN THE PROGRAM, STARTING WITH THE SAME HOUSING
MIX IN REGICN 6 LISTED ABOVE, TYPE R,
TYPE N. . .

->r

QUTPUT Cf THE RESIDENTIAL HOUSING MIX AND COMMERCIAL FLOORSPACE
CAN BE SUPPRESSED, CALCULATION OF CHANGE IN FUEL DEMAND FOR BOTH
SECTCRS WILL BE DONE, AND DISPLAYED,
TYPE R TO SEE ONLY RESIDENTYAL HOUSING STOCK

C TO SEE ONLY COMMERCIAL FIOORSPACE -

B 10 SEE BOI'H FLCORSPACE AND HCUSING STOCK

N TO SUPPRESS ALL OUTPUT
->n '

MO FINORSPACE OR HOUSING STOCK WILL BE SHOWN

TYPE THE REGION NUMBER (1-6) TO LIST THE COUNTIES TN A REGION
OR 0 TG CONTINUE PROGRAM

-> 0

“TOIA[S—=———=
RESID COMML
3748.7 6003.8
3748.7  6003.8

*[ sbe3g — 3na3ly 190k
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Sampla Weather Mod2l Cutput — Page 8,

.L'VPE R TO CHZ .L\@ RESTD;\TI'IAL FUEL EFFICIZNCIES
C 70 CEANG COMMERCIAL FUEL EFFICIENCIES

D TO DISPLAY FUEL EFFICIENCIES USED IN PROGRAM
X TO CONTINUE PROGRAM

B

RESICENTIAL FUEL EFFICIENCIES
SPACE HEAT AIR CONDITIONING
COCE FUEL EFF COCE FUEL  EFF

1 @as <75 5 ROOM 3.00
2 OIL .69 6 CNTRL 2.50
3 ELEC 1.00 ‘

4 OIHER .35

COMMERCIAL FUEL EFFICIENCIES

SPACE HEAT AIR CONDITIONING

COZ [PUGEL EFF coce FUEL  EFP
1l OIL <52 4 ELEC 3,00
2 &Gas © .53 5 GAS 1.80

3 STEaM .65

2 TO DISPLAY INSTRLCTICNS ON HGY TO CHANGE THE VARIABIES ABOVE
1 TO ENTER CEANG SECUENCE OGN FLOORSPACE CR HOUSING MIX
0 TO CMTUZ PRCGERAM

-> 1

0

P

ENTER CEANGE SECUTNCE:
/7 CSECTOR>, <END-USE>, <ROW OF TABLE>,<COLN OF TABLE,<REPLACEMENT VALUE><.>
(9} =3 ¢ ,=n, 2,1, 90000, '

TVPE 2 TG DI S LAY '-.'NSTP.UCTT.OAS ON HGYV TO CHANGE THE VARIABIZES ABQVE
1 TO ENTZR CHEENGE SEQUENCE 0N SICORSPACE OR HOUSING MIX
0 TO COL\TDSUE:- PRCRAM

-> 0 :
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THE MODIFIED HOUSING MIX &/OR FLOORSPACE FCR THE REGION(3)
AND THE END USE (S} CHANGED ABOVE
ALL OTHER REGIONS AND END USES HAVE THE SAME HOUSING MIX &/CR FLOORSPACE LISTED ABOVE

SPACE HEAT IOUSING MIX, REGION 6 (NO. OF HOUSEHOLOS)

——=——{UILL AFTER 1970 t
FORL  S.FAM

BUILT BEFORE 1970-~-—--===
L.D¥NS L.RISE ILRISE S,FMM  L.DENS L.RISE H,RISE

"GAS 30328, WIGL. 1813, 5477, 236516, 245204, 155372, 199578,

OIL 90000, 1711,  4481.  4766. 694909. 506461, 356879, 900000.
_ELEC 2261, acl. 125, 155, 14859, 8916, 7692, Z1274,
Orier  1986. 3a2, 0. 0. 14554. 21098, 25696, 75994,

TYPE THE CHANGE IN THE NMBER OF HEATING DEGREE DAYS FOR REGICN 6

IN YEAR 1978
=> 1000

TYPE THE CHANGE IN THE NUMBER OF COOLING DLGRL[‘. DAYS FOR REGION 6

@D

L%=D

IN YEAR 1978
->1000

CHANGE IN SPACE HEAT FUEL DEMAND (1EQ9 BTU)

- s -

ANNTTYS TR armmoeas

RESIDENTTAL~-- ~-COMMERCIAL - TOTALS -TOTALS
REG GAS OI1L ELEC OTHR OIL GAS STEAM OI1L GAS RESID CoML
6 8606.1 26025.6 384.4  2237.2 49113,1 4659.9 6265.2 75138,7 13266.0 37253.3 60038.2
TOT 8606.1 26025.6 384.,4 2237,2 49113.1 4659,9 6265.2 75138.7 13266.0 37253.3 60038,2
CHANGE IN AIR CONDITIONING FUEL DEMAND (1!309 BTU)
~-RESIDENIIAL---  ~-COMMERCIAL TOTAL—~—=== ===~ ~“TOLAL~~=mm
REG  ROOM COMML, ELEC GAS GLEC GAS  RESID caML
6 9197.3 1377.90 6098.2 294,3 16672,5 294,3 10574.3 6392.5
10T 9197.3 1377.9 6098.2 294,33 16672.5 294,3 6392,5

!_Z_)“>“

10574.3

TO RERUN THE PROGRAM, ETARTiNG WITH THE SAME HOUSING 4
MIX IN REGION 6 LISTED ABOVE, TYFE R.

TO END THE PROGRAM, TYPE N.

END  WEATHER
.564 CP SECCHLG E)\LFUL‘I(‘H TIME

OB AN



Samola Weather Modal Qutput with User Errors — Page 1.

o

)

L4

TYPE THE TARGET YEAR AS XX .
-> 1986 . User typed target vear larger than 1985

YOU MADE A MISTAKE! TRY AGAIN—

TYPE THE TARGET YEAR AS XXX
-> 1985

CUTPUT CF THE RESIDENTIAL HCUSING MIX AND COMERCIAL FIOORSPRACE
CaN BE SUPPRESSED. CALCULATION CF CHANGE IN FUEL DEMAND FOR BOTH
SECTCRS WILL BE DCNE, AND DISPLAYED.

TYFE R TO SEE CNLY RESILENTIAL HOUSING STCCK

SEE ONLY COMMERCIAL FLOCRSEACE

SEE BOTH FLCCRSPACE AND HOUSING STCCK

SUPPRESS ALL QUTHUT

% w0
3&3

-> 0 User tyved the output suppression command

incorrectly.

A
YOU MACE A MISTAKE! TRY AGAIN—

QUTAUT CF THE RESIDENTIAL HCUSING MIX AND COMERCIAL FLOORSPACE
CAM BE SUPPRESSED. CALCULATION OF CHANGE IN FUEL DEMAND FOR BOTH
SECTORS WILL BE DONE, AND DISPLAYED.
TYFE R TO SEE ONLY RESIDENTIAL ECUSING STCOCK

C TO SEE ONLY COVMERCIAL FICCORSPACE

B TO SEE BOTH FLCCRSPACE AND HCUSING STCOCK
N TO SUPPRESS ALL OUTPUT

-

0 FIOORSPACE CR HCUSING STCCX WILL BE SHOWN

TYPE THE REGICN NIMBER (1-6) TO LIST THE COUNTIES IN A REGION
OR -0 70 CONTINUE PRCGRAM

=> X + ——~ User tyged a letter for the region nusber.
X < ERRCR, RETYFE RECORD AT THIS E‘IELDQ
: : User correction

|
g

R TO CEANGE RESIDENTIAL FUEL EFFICIENCIES

C TO CHANE COMERCIAL FUEL EFFICIENCIES

D TO DISPLAY FUEL EFFICIENCIES USED IN PROGRAM
X TO CONTINUZ PROGRAM
->z

User typed an _incorrect efficiency change command

YoU MADE A MISTAXE! TRY AGAIN—

TYES R TO CHANGS RESIDENTIAL FUEL EFFICIENCIES

C TO CHANG COMERCIAL FUEL EFFICIENCIES
D TO DISPLAY FUZL EFFICIENCIES USED IN PROGRAM
X TO CONTINUE PROGRAM

=->X

C=-48

®



Sampla Weather' Model Output with User Errors — Page 2.

., I{PE 2 TO DISFLAY INSTRUCTIONS ON HO4 TO CHANGE THE VARIABLES ABOVE

@

©

> 1

1 TO ENTER CHANGE SEQUENCE ON FIOORSPACE OR HOUSING MIX
0 TO CONTINUE PROGRAM
-1

ENTER CHANGE SEQUENCE:
<SECTCR> , <END-USE>, <RON COF TABLED, <COI.N CF TABLE>,<REPLACEMENT VALUE><.>

-> r,ssh,2,8,900000.«-(1) User typed an incorrect end-use - "ssh".

R,SSH, < ERROR, RETYPE RECORD AT THIS FIELL}2,8,900000.
. (2) User . re s line, starting with the information followin
R the incorrect data.
YOU MALE A MISTAKE! TRY AGAIN=—

'Q—-‘gB; Proaram displ'ag error message
TYPE 2 TO DISPLAY INSTRIXTICH : ABOVE

1 TO ENTER CHANGE SEQUENCE ON FLOORSPACE CR HOUSING MIX
0 TO CONTINUZ FROGRAM

\(4) User re—enters the entire original line.

ENTER CBANGE SEQUENCE:
<SEZCTCR> , <END=USE>, <BCAN OE‘ TABLE>, <COLN OF TABLE>, <REPLACEMENT VALUE><.>
-> r,sh,2,8,900000.

2 TO DISPIAY INSTRUCTIONS ON HOW TO CHANGE THE VARIABLES AEOVE
1 TO ENTER CHANGE SEQUENCE ON FLOORSPACE OR HOUSING MIX
0 TO CONTINUZ PROGRAM

-1

TNTER CHANGE SEQUENCE: _
<SECTOR> , <END=ISE>, <ROW OF TABLES,<COLN OF TABLEY,<PEPLACEMENT VALUE><.>

-> r,ci.\l,—% (1) User tymed an incorrect end-use - "ad"

YCU MBDE A MISTAKE! TRY AGRAIN—

TYPE 2 TO DISFIAY TNSTRICTIONS ON HCHN TO CHANGE THE.VARIABLES ABOVE
1 TO ENTER CEANG SEQUENCE ON FLOORSPACE OR HCUSING MIX

0 TC CQNTINUZ PRCGRAM

=> 1 .

‘ (2) User retvpes'entire original line

ENTER CEANE SEQJ"\CE.
<SECTOR>, <END=ISE>, <ROW /OF TABLE>,<COLN CF TABLE>,<REPLACEMENT VALUE><.>

TYPE 2 TC DISPIAY INSTRUCTIONS ON HO4 TO CHANGE THE VARIABLES ASOVE
1 TO ENTER CHEANGE SEQUINCE ON FIOORSPACE OR HOUSING MIX
0 TO COYTINUE PROGRAM :

-> 0

C-49



screen,132

COMMAND=- 2tl, 3C0

CCMMAND~ ;ttach,ptice,id=nyseo,mr=l.

PFN 1S

PRICE . ,

PF CYCLE NO. = 001
COMMAND=- price.

WELCOME TO THE SHORT TERM PRICE ELASTICITY MODEL OF
THE NEW YORK STATE ENERGY INFORMATION SYSTEM

1=RESIDENTIAL-COMMERCIAL

WHICH SECTOR DO YOU WANT (1 OR 2)>>2

THESZ ARE THE ELASTICITIEZS FOR INDUSTRIAL

1
GAS

GAS (1) ~.070
OIL (2) .060
ELEC(3) .060
COAL(4) .080

2
QIL

.0l10
-.1l10
.010
.010

3 4
ELEC CQAL
.030 .010
.030 .010
-.110 -.010
.030 -.100

2=INDUSTRIAL

0O YOU WANT TO CEANGE ANY ELASTICITY (Y OR N)>>n

PLEASE INDUT CURRENT DEMAND,BLANK,CURRENT PRICE,BLANK,FUTURE PRICE
IN REAL NUMBERS FOR: '

GAS>>»575 30.

OIL>>2067 33 &

60

~
Q

ELEC>>375. 100, 130 .

COAL>>65 35 45

FUEL
GAS
oIL
ELEC
COAL

WOULD YCU LIKE TO RUN THE MODEL AGAIN (Y QR

STC?

DEMAND
575.00
2087.00
375.00
65.00

PRESENT
PRICE
30.0000000
©33,0000000
100.0000000
35.0000000

.052 CP SECONDS EXECUTION TIME

CCHMAND=~

C=50

DEMAND
547.32
1938.16
- 387,840

N)>>n

FUTURE
- PRICE
60.0000Q00Q0
66.0000000
130.00Q0000
45.000Q0000

./




Short Term Price Elasticity Model

The Short Term Price Elasticity Model described fully in Chapter 2,

% contains elasticities for two sectars and four fuels, ‘The elasticity Ei'k
‘ J

mere

denotes the électricity of-deménd of fuel "j" with respect to the price

et
.

of fuel "k" in sector "i The user selects one of the two sectors and then

inserts, for each of the four fuels "j'", the following information:

1) Current demand: dij
c

2) Current price: pj
. £

3) Future price: pj

The program then returns the future demands: "dij" for the four fuels

for which elasticities are designated. The equation used to compute

future demand for fuel "3j" in sector "i" is:

4
f _,c
£ (Px -Pk) _ c
diy = [ 1+ PkC Eijk ] 453

k=1

A sample run of the program is shown below. R

@

=51





